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PREFACE TO THE SECOND EDITIO

Doree the seven years which have elapsed since the pub-
lication in 1868 of the first edition of this Work, I have
continued to attend to the same subjects, as far as lay in my
power; and T have thus accumulated a large body of addi-
tional facts, chiefly through the kindness of many corre-
spondents. Of these facts I have been able here to use only
those which seemed to me the more important. I have
omitted some statements, and corrected some errors, the dis-
covery of which I owe to my reviewers. Many additional
reforences have been given. The cloventh chapter, and that
on Pangenesis, are those which have been most altered, parts
having been re-modelled; but I will give a list of the more
important alterations for the sake of those who may possess
the first edition of this book.
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THE

VARTATION OF ANIMALS AND PLANTS

TUNDER DOMESTICATION.

—o—

INTRODUCTION.

Tk object of this work is not to describe all the many races
of animals which have been domesticated by man, and of
the plants which have been cultivated by him; even if I
‘possessed the requisite knowledge, so gigantic an undertaking
would be here superfiuous. It is my intention to give under the
head. of each species only such facts as I have been able to col-
Lect or observe, showing the amountand nature of the changes
which animals and plants have undergone whilst under man's

or which bear on the general principles of varia-
tion. In one case alone, namely in that of the domestic
pigeon, I will describe fully all the chicf races, their history,
the amount and nature of their differences, and the probable
steps by which they have been formed. T have selected this
case, beu\ue, as we shall hereafter see, the materials are better
than in any other; and one case fully described will in fact
illustrate all others. But I shall also describe domesticated
rabbits, fowls, and ducks, with considerable fulness.

The subjects discussed in this volume are so connected that
itis nota little difficult to decide how they can be bestarranged.
1 have determined in the first part to give, under the heads of
the various animals and plants, a large body of facts, some
of which may at first appear but little related to our subject,
and to devote the latter part to general discussions. When-
ever I have found it necessary to give numerous details, in
support of any proposition or conclusion, small type has been

VOL. 1. B

© The Complete Work of Charles Darwin Online



2 INTRODUCTION,

used. The reader will, T think, find this plan a convenience,
for, if he does not doubt the conclusion or care about the
details, he can easily pass them over ; yet Tmay be permitted
to say that some of the discussions thus printed deserve
attention, at least from the professed naturalist.

It may be useful to those who have read nothing about
Natural Selection, if 1 here give a brief sketch of the whole
subject and of its bearing on the origin of species.! This is
the more desirable, as it is impossible in the present work to
avoid many allusions to questions which will be fully discussed
in future volumes,

From a remote period, in all parts of the world, man has
subjected many animals and plants to domestication or culture.
Man has no power of altering the absolute conditions of life;
he cannot change the climate of any country ; he adds no new
element to the soil ; but he can remove an animal or plant
from one climate or soil to another, and give it food on which
it did not subsist in its natural state. It is an error to speak
of man * tampering with nature” and causing variability, If
aman drops a piece of iron into sulphuric acid, it cannot be
said strictly that he makes the sulphate of iron, he only
allows their elective affinities to come into play. If organic
Deings had not possessed an inherent tendency to vary, man
could have done mothing.? He unintentionally exposes his
animals and plants to various conditions of life, and varia-
bility supervenes, which he cannot even prevent or check.
Consider the simple case of a plant which has been cultivated
during a long time in its native country, and which conse-
quently has not been subjected to any change of climate. It

has been protected to a_certain extent from the competing
roots of plants of other \nnd., it has generally been grown in
manured soil ; but probably not richer than that of many an

stated in_ that work that 1 should
soon publish the facts on which the
conclusions given in it were founded,

ission to remark that
the gret deley in publising this
first work has been ¥ co

tinug eal

* M, Pouchet has recently (‘ Plural-
ity of . Translat., 1864, p.
83, e ) insisted that variation under
domestication throws no light on the
natural modification of species. I
cannot. prceie the force of bis argu-
ments, or, to speak more accurately,
of s nscrtions o this ofgct,
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NATURAL SELECTION. 3

alluvial flat; and lastly, it has been exposed to changes in its
conditions, being grown sometimes in one district and some-
times in another, in different soils. Under such circumstances,
searcely a plant can be named, though cultivated in the rudest
manner, which has not given birth to several varieties. It can
hardly be maintained that during the many changes which this
earth has undergone, and during the natural migrations of
plants from one land or island to another, tenanted by different
species, that such plants will not often have been subjected to
changes in their conditions analogous to those which almost
inevitably cause cultivated plants to vary. No doubt man
selects varying individuals, sows their seeds, and again selects
their varying offspring. But the initial variation on which
man works, and without which he can do nothing, is caused
by slight changes in the conditions of life, which must often
have occurred under nature. Man, therefore, may be said to
have been trying an experiment on a gigantic scale; and it
is an experiment which nature during the long lapse of time
has incessantly tried. Hence it follows that the principles
of domestication are important for us. The main result
is that organic beings thus treated have varied largely,
and the variations have been inherited. This has ap-
parently been one chief cause of the belief long held by somo
few naturalists that species in a state of nature undergo

T shall in this volume treat, as fully as my materials permit,
the whole subject of variation under domestication. We may
thus hope to obtain somo light, little though it be, on the
canses of variability,—on the laws which govern it, such as the
direct action of climate and food, the effects of use and disuse,
and of correlation of growth,—and on the amount of change to
which domesticated organisms are liable. Wo shall learn
something of the laws of inheritance, of the offects of crossing
difforent breeds, and on that sterility which often supervenes
when organic beings are removed from their natural
conditions of life, and likewise when thoy are too closely
interbred. During this investigation we shall see that the
principle of Selection is highly important. Although man does
ot cause variability and cannot even prevent it, he can select,

2

B2
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4 INTRODUCTION.

preserve, and accumulate the variations given to him by the
hand of nature almost in any way which he chooses; and
thus ho can certainly produce o great result, Selection may
be followed either methodically and intentionally, or uncon-
sciously and unintentionally. Man may select and preserve
each successive variation, with the distinct intention of im-
proving and altering a breed, in accordance with a precon-
ceived idea; and by thus adding up variations, often so
slight as to be imperceptible by an uneducated oye, ho has
effec derful changes and imp . It can, also,
be clearly shown that man, withont any intention or thonght
of improving the breed, by preserving in cach successive
generation the individuals which he prizes most, and by
destroying the worthless individuals, slowly, though surely,
induces great changes. As the will of man thus comes
into play, wo can understand how it is that domesticated
breeds show adaptation to his wants and pleasures. We
can further understand how it is that domestic races of
animals and cultivated races of plants often exhibit an
abnormal character, as compared with natural species for
they have been modified not for their own benefit, but for
that of man.

Tn another work T shall discuss, if time and health permit,
the variability of organic beings in a state of nature ; namely,
the individual differences presented by animals and plants,
and those slightly greater and generally inherited differences
which are ranked by ists as varieties or i
zaces.  We shall seo how difficult, or rather how impossible
it often is, to distinguish hetween race
the less well-marked forms have someti ;
and again between sub-species and true species. 1 shall
further attempt to show that it is the common and widely
ranging, or, as they may be called, the dominant specics,
which most frequently vary; and that it is the large and
flourishing genera which include the greatest number of
varying species. Varieties, as we shall sce, may justly be
called incipient species,

But it may be urged, granting that organic beings in a state
of nature present some varieties,—that their organization is

s and sub-species, as
been denomi
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NATURAL SELECTION. 5

in some slight degree plastic; granting that many animals
and plants have varied greatly under domestication, and that
man by his power of selection has gone on accumulating such
variations until he has made strongly marked and firmly in-
herited races; granting all this, how, it may be asked, have
species arisen in a state of nature? The differences between
natural varieties are slight ; whereas the differences are con-
siderable between the species of the same genus, and great
between the species of distinct genera. How do these lesser
differences become augmented into the gréater difference?
How do varieties, or as | have called them incipient species,
become converted into true and well-defined species ? How has
each new species been adapted to the surrounding physical con-
ditions, and to the other forms of life on which it in any way
ds? We see on every side of us innumerable adapta-
tions and contrivances, which have justly excited the highest
admiration of every observer. There is, for instance, a fly
(Cecidomyia)® which deposits its eggs within the stamens
of a Scrophularia, and secretes a poison which produces a gall,
on which the larva feeds; but there is another insect (Miso-
campus) which deposits its eggs within the body of the larva
within the gall, and is thus nourished by its living prey ; so
that here a hymenopterous insect depends on a dipterous
insect, and this depends on its power of producing a monstrous
growth in a particular organ of a particular plant. So it is, in
a more or less plainly marked manner, in thousands and tens
of thousands of cases, with the lowest as well as with the highest
productions of nature.
This problem of the conversion of varieties into specics,—
that is, th of the slight di
istic of varieties into the greater differences characteristic of
species and genera, including the admirable adaptations of
each being to its complex organic and inorganic conditions of
life,—has been briefly treated in my ¢ Origin of Species’ Tt
was there shown that all organic beings, without exception,
tend to increase at so high a ratio, that no district, no station,
not even the whole surface of the land or the whole ocean,

3 Léon Dufour in * Annales des Scienc. Nat.’ (3rd series, Zoolog.), tom. v. p. 6.

© The Complete Work of Charles Darwin Online



6 INTRODUCTION.

woum hold the progeny of a single pair after a certain number

The i result is an
Strugglo for Existence. It has truly been said that ull
nature is at war; the strongest ultimately prevail, the
weakest fail ; and we well know that myriads of forms have
disappeared from the face of the earth. If then organic beings
in a state of nature vary even in a slight degree, owing to
changes in the surrounding conditions, of which we have
abundant geological evidence, or from any other causo; ify
in the long course of ages, inheritable variations ever arise
in any way advantageous to any being under its excessively
complex and changing relations of life; and it would bo a
strange fact if beneficial variations did never arise, seeing
how many have arisen which man has taken advantage of for
his own profit or pleasure; if then these contingencies ever
oceur, and I do not see how the probability of their oceur-
rence can be doubted, then the severe and often-recurrent
struggle for existence will determine that those variations,
however slight, which are favourable shall be preserved
or selected, and those which are unfavourable shall be
destroyed.

This preservation, during the battle for life, of varieties
which possess any advantage in structure, constitution, or
instinet, I have called Natural Selection; and Mr. Herbert
Spencer has well expressed the same idea by the Survival of
the Fittest. The term “ natural selection ” is in some respects
a bad one, as it seems to imply conscious choice; but this
will be disregarded after a little familiarity. No one objects
to chemists speaking of * elective affinity; ” and certainly an
acid has no more choice in combining with a base, than the
conditions of life have in determining whether or not a new
form be selected or preserved. The term is so far a good
one as it brings into connection the production of domestic
races by man’s power of selection, and the natural preserva-
tion of varieties and species ina state of nature. For brevity
sake I sometimes speak of natural selection as an intelligent
power ;—in the same way as astronomers speak of the attrac-
tion of gravity as ruling the movements of the planets, or
as agriculturists speak of man making domestic races by his
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power of selection. 1In the one case, as in the other, selection
does nothing without variability, and this depends in some
manner on the action of the surrounding circumstances on the
organism. I have, also, often personified the word Nature;
for I have found it difficult to avoid this ambiguity; but
I mean by nature only the aggregate action and prudnct
of many natural laws,—and by laws only the ascertained
sequence of events.

It has been shown from many facts that the largest amount
of life can be supported on each arca, by great diversification
or divergence in the structure and constitution of its inhabi-
tants. We have, also, seen that the continued production of
new forms through natural selection, which implies that each
new variety has some advantage over others, inevitably
leads to the extermination of the older and less improved
forms. These latter are almost necessarily intermediate in
structure, as well as in descent, between the last-produced
forms and their original parent-species. Now, if we suppose
@ species to produce two or more varietics, and theso in
the course of time to produce other varieties, the principal
of good being derived from dxvmlﬁmhon of structure will
gmmllyladmthe,. of the most di
varieties ; thus the lesser differences characteristic of vsnenes
‘come to be augmented into the greater differences character-
istic of species, and, by the extermination of the older inter-
mediate forms, new species end by being distinctly defined
objects. Thus, also, we shall see how it is that organic
beings can be classed by what is called a natural method
in distinet groups—species under genera, and genera under
families.

As all the inhabitants of each country may be said, owing
to their high rate of reproduction, to be striving to increase
in mumbers; as each form comes into competition with many
other forms in the struggle for life,—for destroy any one
and its place will be seized by others; as every part of the
organization occasionally varies in some slight degree, and
as natural selection acts exclusively by the preservation of

which are under the excessively
complex conditions to which each being is exposed, no limit
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exists to the number, singularity, and perfection of the
contrivances and co-adaptations which may thus be pro-
duced. An animal or a plant may thus slowly become
related in its structure and habits in the most intricate
manner to many other animals and plants, and to the
physical conditions of its home. Variations in the organiza-
tion will in some cases be aided by habit, or by the use and
disuse of parts, and they will be governed by the direct
action of the surrounding physical conditions and by
correlation of growth.

On the principles here briefly sketched out, there is no
innate or necessary tendency in each being to its own ad-
vancement in the scale of organization. We are almost
compelled to look at the specialization or differentiation of
parts or organs for different fanctions as the best or even sole
standard of advancement; for by such division of labour each
function of body and mind is better performed. And as
natural selection acts exclusively through the preservation of
profitable modications of structure, and as the conditions of
life in each area generally become more and more complex
from the increasing number of different forms which inhabit
it and from most of these forms acquiring a more and more
perfect structure, we may confidently believe, that, on the
whole, organization advances. Nevertheless a very simple
form fitted for very simple conditions of life might remain
for indefinite ages unaltered or unimproved ; for what would
it profit an infusorial animalcule, for instance, or an intestinal
worm, to become highly organized ? Members of a high group
might even become, and this apparently has often occurred,
fitted for simpler conditions of life; and in this case natural
selection wnnhi mnd to slmphfy or degrade the organization,
ple actions would be useless

for
or even disadvantageous.

The arguments opposed to the theory of Natural Selection,
have been discussed in my * Origin of Species,’ as far as the
size of that work permitted, under the following heads:
the difficulty in understanding how very simple organs have
been converted by small and graduated steps into highly
perfect and complex organs; the marvellous facts of
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Tustinot ; the wholo question of Hybridity ; ma lastly, ho
absence in our known
links connecting all allied species. Almmngh some of these
difficulties are of great weight, we shall seo that many of
them are explicable on the theory of natural selection, and are
otherwise inexplicable,

In scientific investigations it is permitted to invent any
hypothesis, and if it explains various large and independent
classes of facts it rises to the rank of a well-grounded theory.
The undulations of the ether and even its existence are hypo-
thetical, yet every one now admits the undulatory theory of
light. The principle of natural selection may be looked at as
a mere hypothesis, but rendered in some degree probable by
what we positively know of the variability of organic beings
in a state of nature,—by what we positively know of the
struggle for emtenee, and t.hs consequent almost mewmble

i —and from thy 1!
ﬁn‘mltmn of domesho races. Now this hypothesis may be
tested,—and this seems to me the only fair and legitimate
manner of considering the whole question,—by trying
whether it explains several large and independent classes of
facts; such as the geological succession of organic beings,
their distribution in pastand present times, and their mutual
affinities and homologies. If the principle of natural selection
does explain these and other large bodies of facts, it ought to
be received. On the ordinary view of each species having
been independently created, we gain no scientific explanation
of any ono of these facts. We can only say that it has so
pleased the Creator to command that the past and present
inhabitants of the world should appear in a certain order and
in certain areas; that He has impressed on them the most
extraordinary resemblances, and has classed them in groups
subordinate to groups. But by such statements we gain no
new knowledge; we do not connect together facts and laws;
we explain nothing.

Tt was the consideration of such large groups of facts
as these which first led me to take up the present subject.
When I visited during the voyage of FLM.S. Beagle, the
Galapagos Archipelago, situated in the Pacific Ocean about
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500 miles from South America, T found myself surrounded
by peculiar species of birds, reptiles, and plants, existing
nowhere else in the world. Yet they nearly all bore an
American stamp. In tho song of tho mocking:thrush, in tho
harsh cry of the carrion-hawk, in the great
opuntias, T dlearly perceived the neighbourhood of Amer)ca,
though the islands were separated by so many miles of ocean
from the mainland, and differed much in their geological
constitution and climate. Still more surprising was the fact
that most of the inhabitants of each separate island in this
small archipelago were specifically different, though most
closely related to each other. The archipelago, with its
innumerable craters and bare streams of lava, appeared to
e of recent origin; and thus I fancied myself brought near
to the very act of creation. I often asked myself how these
many peculiar animals and plants had been” produced: the
simplest answer scemed to be that the inhabitants of the
several islands had descended from each other, undergoing
modification in the conrse of their descent ; and that all the
of the archipelago were d from those of
the nearest land, namely America, whence colonists would
naturally have been derived. But it long remained to me an
inexplicable problem how the necessary degree of modification
could have been effected, and it would have thus remained
for ever, had I not studied domestic productions, and thus
acquired a just idea of the power of Sclection. As soon as T
had fully realized this idea, I saw, on reading Malthus on
Population, that Natural Selection was the incvitable result
of the rapid increase of all organic beings ; for I was prepared
to appreciate the struggle for existence by having long
studied the habits of animals.

Before visiting the Galapagos T had collected many animals
whilst travelling from north tosouth on both sides of Americs,
and everywhere, under conditions of life as different as it is
possible fo conceive, American forms were met with—species
replacing species of the same peculiar genera. Thus it was
when the Cordilleras were ascended, or the thick tropical
forests penetrated, or the fresh waters of America searched.
Subsequently I visited other countries, which in all their
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conditions of life were incomparably more like parts of South
America, than the different parts of that continent are to
each other; yet in these countries, as in Australia or Southern
Africa, the traveller cannot fail to be struck with the entire
difference of their productions. Again the reflection was
forced on me that community of descent from the early
inhabitants of South America would alone explain the wide
prevalence of American types thronghout that immense
area.

To exhume with one’s own hands the bones of extinet and
gigantic quadrupeds brings the whole question of the
succession of species vividly before one’s mind ; and 1 found
in South America great pieces of tesselated armour exactly
like, but on a magnificent scale, that covering the pigmy
armadillo; T had found great teeth like those of the living
sloth, and bones like those of the cavy. An analogous succes-
sion of allied forms had been previously observed in Australia.

 Here then we seo the prevalence, as if by descent, in time as

in space, of the same types in the same areas ; and in neither
case does the similarity of the conditions by any means seem
sufficient to account for the similarity of the forms of life.
It is notorious that the fossil remains of closely consecutive
formations are closely allied in structure, and we can at once

the fact if they are closely allied by descent.
'I‘hn succession of the many distinct species of the same
genus throughout the long series of geological formations
seems to have been unbroken or continnous. New species
come in gradually one by one. Ancient and extinct forms of
life are often intermediate in character, like the words of a
dead language with respect to its several offshoots or living
tongues. All these facts scemed to me to point to descent
with modification as the means of production of new

species.

. The innumerable past and present inhabitants of the
world are connected together by the most singular and
complex affinitics, and can be classed in groups under groups,
in the same manner as varieties can be classed under species
and sub-varieties under varieties, but with much higher
grades of difference. These complex affinities and the rules
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for classification, receive a rational explanation on the theory
of descent, combined with the principle of natural selection,
which entails divergence of character and the extinction of
intermediate forms. How inexplicable is the similar pattern
of the hand of a man, the foot of a dog, the wing of a bat,
the flipper of a seal, on the doctrine of independent acts of
creation! how simply explained on the principle of the
natural selection of successive slight variations in the
diverging descondants from a single progenitor! So it is
with certain parts or organs in the same individual animal
or plant, for instance, the jaws and legs of a crab, or the
petals, stamens, and pistils of a flower. During the many
changes to which in the conrse of time organic beings have -
been subjected, certain organs or parts have occasionally
become at first of little use and ultimately superfluous; and
the retention of such parts in a rudimentary and useless
condition is intelligible on the theory of descent. It can be
shown that modifications of structure are generally inherited
by the offspring at the same age at which each sucoessive
variation appeared in the parents; it can further be shown
that variations do not perveno at a very early
period of embryonic growth, and on these two principles we
can understand that most wonderful fact in the whole circuit
of natural history, namely, the close similarity of the embryos
within the same great class—for instance, those of mammals,
. birds, reptiles, and fish.

Tt is the consideration and explanation of such facts as
theso which has convinced me that the theory of descent
with modification by means of matnral selection is in the
main true. These facts have as yet received no explanation
on the theory of independent Creation; they canmot be
grouped together under one point of view, but each has to be
considered as an ultimate fact. As the first origin of life on
this earth, as well as the continued lifo of each individual, is
at present quite beyond the scope of science, I do not wish fo
Iay much stress on the greater simplicity of the view of a few
forms or of only one form having been originally created,
instead of inmumerable miraculous creations having been
necessary at innumerablo periods; though this more simplo
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view accords well with Maupertuis’s philosophical axiom of
“leist action.”

T considering how far the theory of natural selection
may be extended,—that is, in determining from how many
progenitors the inhabitants of the world have descended,—
we may conclude that at least all the members of the same
class have descended from a single ancestor, A number of
organic beings are included in tho sume class, because they
present, independently of their habits of life, the same funda-
mental type of structure, and because they graduateinto each
other.  Moreover, members of the same class can in most
cases be shown to be closely alike at an early embryonic age.
These facts can be explained on tho belief of their descent from
a common form ; therefore it may be safely admitted that all
the members of the same class are descended from one pro-
genitor. But as the members of quite distinct classes have
something in common in structure and much in common in
constitution, analogy would lead us one step further, and to
infer as probable that all living creatures are descended from
a single prototype.

1 hope that the reader will pause before coming to any

~ final and hostile conclusion on the theory of natural selection.

The reader may consult my * Origin of Species’ for a general
sketch of the whole subject ; but in that work he has fo take
‘many on trust. In considering the theory of
natural selection, he will assuredly meet with weighty
difficultics, but these difficulties relate chiefly to subjects—
such as the degree of perfection of the geological record, the
‘means of distribution, the possibility of transitions in organs,
&e.—on which we are confessedly ignorant; nor do we know
how ignorant we are. If we are much more ignorant thun
is generally supposed, most of these difficultics wholly
disappear. Let the reader reflect on the difficulty of looking
at whole classes of facts from a new point of view. Let him
observe how slowly, but surely, the noble views of Lyell on
the gradual changes now in progress on the earth’s surface

* have been accepted as sufficient to account for all that wo see

in its past history. The present action of natural selection
‘may eem more or less probable; but 1 believe in the truth of
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the theory, because it collects,

gives a rational ion of,

INTRODUCTION.

under one point of view, and

classes of facts.*

4 In treating the several subjects
included in the present and my other
works I have continually been led to
sk for information from many zoolo-
!A.u, Dotanists, geologists, breeders of

malt and hortooitoricls, and [

Bave invariably received from them
e most generous assi mm With-
out such aid 1 could have effected

little, 1 have ppliod
for information An]:l“lpeclmeul to

many

foreigners, and to British merchants.
and officers of the Government re-
siding in distant lands, and, with the
rarest exceptions, 1 have received
prompt, open-handed, and valuable
assistance, 1 cannot express too
strongly my obligations fo the many
who have assisted me, and

would  be

cqually. willing S0, ssce othezs’in

any scientific investigation.
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CHAPTER L

DOMESTIC DOGS AND CATS,

ANOIENT VARIETIES OF THE DOG—RESEMBLANCE OF DOMESTIO DOGS TN VARIOUS
COUNTRIES 0. NATIVE CANINE SPECIES—ANDIALS NOT ACQUAINTED WITH
AN AT PIRST G WOLVES AND

| OF BARKING ACQUIRED AND LOST—FERAL DOGS—TAN-COLOURED EYE-SPOTS

CROSSED—DIFFERENCES IN THE SEVERAL RACES IN PART DUE TO DESCENT
¥ROM DISTINCT SPECIES—DIFFERENCES IN THE SKULL AND TEETH—DIFFER-
ENCES IN THE BODY, IN FEW IMPORTANT
HAYVE BEEN FIXED BY ACTION OF
DOGS WITH PALMATED FEET—HISTORY OF THE CHANGES WHICH CERTAIN

| ENGLISH RACES OF THE DOG WAVE GRADUALLY UNDERGONE THROUGH

SEPARATED COUNTRIES—DIRECT EFFECTS OF THE cﬁxvrnoxs’ OF LIFE—
| FERAL CATS—INDIVIDUAL VARIABILITY.
P first and chief point of interest in this chapter is, whether
the numerous domesticated varieties of the dog have descended
from a single wild specics, or from several. Some authors
believe that all have descended from the wolf, or from the
jackal, or from an unknown and extinet species. Others again
believe, and this of late has been the favourite tenet, that they
‘have descended from several species, extinet and recent, more
or less commingled together. We shall probably never be able
ascertain their origin with certainty. Palwontology ! does
throw much light on the question, owing, on the one
md, to the close similarity of the skulls of extinct as well
living wolves and jackals, and owing, on the other hand, to

| Owen, ¢ British Fossil Mammal habits. See also Boyd Dawkins,
t0 133, Pictet’s <Traité do  <Cave Hunting, 1874, p. 131, &c,
1853, tom. i. p. 202, De Blai and his other publications. Jeitteles
hhb -onsogmpm, Canide,  has discussed in great doail the
s largel character of the breeds of pre-histori
e ogs: < Die. vorgeschichtlichen Altere
thmer der Stadt Olmitz,” 11, Theil,
1872, p. 44 to
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the great dissimilarity of the skulls of the several breeds of
the domestic dogs. It scems, however, that remains have
been found in the later tertiary deposits more like those of a
large dog than of a wolf, which favours the belief of De
Blainville that our dogs are the descendants of a single ex-
tinet species. On the other hand, some authors go so far as
to assert that every chief domestic breed must havo had its
wild prototype. This latter view is extremely improbable:
it allows nothing for variation ; it passes over the almost
monstrous character of some of the breeds; and it almost ne-
cessarily assumes that a large number of species have become
extinet since man domesticated tho dog ; whereas we plainly
see that wild members of the dog-family are extirpated
by human agency with much difficulty; even so recently
as 1710 the wolf existed in so small an island as Treland.

The reasons which have led various authors to infer that
our dogs have descended from more than one wild species are
as follows.? Firstly, the great difference between the several
breeds; but this will appear of comparatively little weight,
after we shall have seen how great are the differences between
the several ruces of various domesticated animals which cer-
tainly have descended from a single parent-form. Secondly,
the more important fact, that, at the most anciently known
historical periods, several breeds of the dog existed,.very
unlike each other, and closely resembling or identical with
breeds still alive,

We will briefly run back through the historical records.

* Pallas, I believe, originated this
doctrine in ¢Act. Acad. St. Peters-
Ehrenberg has
ocated it, as n in De
Blainville’s ¢ Ostéographie, p. 79. It
has boen carred to an extremeextent

Col. Hamilton Smith in the
Sttt Library, vols. ix. and x.

B, artin adopts it in his
excllent History of the Dogy 1845
as does orton, as well as N
and Gliddon, m thz United snm

force than the late James Wilson, of
Edinburgh, in various papers read
before the Highland Agricultural and

i . Isidore Geoffroy.
aire ( Hist. Nat. Gén.,’ 1860,
iii. p. 107), though he believes
mt hodky dogs have descended from.
the jackal, yet inclines to the belief
that some are descended from the
wolf. Prof. Gervais (‘Hist.
Mamm.” 1855, tom. ii. p. 69, n.-(ernu‘
to the view that all m lom

Prof. Low, his ¢

Animals, 1845, p. 666, comes to this
same conclusion. No one has argued
on this side with more clearness

Taces are
single species, a
says, “Cette opinio

du moins, la moins probable.”
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The materials are remarkably deficient between the four-
teenth century and the Roman classical period?® At this
Tatter period various breeds, namely hounds, house-dogs, lap-
dogs, &c., existed ; but, as Dr. Walther has remarked, it is
impossible to recognise the greater number with any cer-
tainty, Youatt, however, gives a drawing of a beautiful
seulpture of two greyhound puppies from the Villa of An-
toninus, On an Assyrian monument, about 640 B.c., an
enormous mastifi* is figured; and according to Sir H.
Rawlinson (as I was informed at the British Museum),
similar dogs are still imported into this samo country. I
" have looked through the magnificent works of Lepsius and
Rosellini, and on the Egyptian monuments from the fourth
to the twelfth dynasties (i.e. from about 3400 B.c. to 2100 5.c.)
several varieties of the dog are represented ; most of them are
allied to greyhounds; at the later of these periods a dog
resembling a hound is figured, with drooping cars, but with
' a longer back and more pointed head than in our hounds.
“There is, also, a turnspit, with short and crooked legs, closely
resembling the existing variety ; but this kind of monstrosity
is 50 common with various animals, as with the ancon sheep,
~ and even, according to Rengger, with jaguars in Paraguay,
that it would be rash to look at the monumental animal as
the parent of all our turnspits: Colonel Sykes® also has
Qescribed an Indian pariah dog as presenting the same
‘monstrous character. The most ancient dog represented on
the Bgyptian monuments is one of the most singular; it
resembles a greyhound, but has long pointed ears and a short
chd tail: a closely allied variety still exists in Northern
“The Varieties of the from the tomb of the son of Esar
addor, and clay models in the
British Museum. Nott and Gliddon,
in their ¢ Types of Mankind,’ 1854, p.
seems carefully to have studied 393, give  copy of these drawings,
Jdasial works on the wbject.  This dog has been calld o Thibstan
also Volz, ¢ Beitriige zur Kultur-  mastiff, but Mr. H. A, Oldfield, who
1859, s 115 is familiar with the so-called Thibet
845, mastiff, and_has examined the draw-
ings in the British Museum, informs
me that he considers them different.
3 # “Proc. Zoolog. Soc.,” July 12th,
1 have seen drawings of this dog 1831
- vor. L. L
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Africa; for Mr. E. Vernon Harcourt® states that the Arab
boar-hound is “an_eccentric hieroglyphic animal, such as
Cheops once hunted with, somewhat resembling the rough
Scotch deer-hound ; their tails are curled tight round on their
backs, and their ears stick out at right angles.” With this
most ancient variety a pariah-like dog coexisted.

We thus see that, at a period between four and five thou-
sand years ago, various breeds, viz. pariah dogs, greyhounds,
common hounds, mastiffs, house-dogs, lapdogs, and turnspits,
existed, more or less closely resembling our present breeds.
But there is not sufficient evidence that any of these ancient
dogs belonged to the same identical sub-varieties with our
present dogs.”  As long as man was believed to have existed
on this earth only about 6000 years, this fact of the great
diversity of the breeds at o carly a period was an argument
of much weight that they had proceeded from several wild
sources, for there would not have been sufficient time for their
divergence and modification. But now that we know, from
the discovery of flint tools embedded with the rémains of
extinct animals in districts which have since undergone great
geographical changes, that man has existed for an incom-
parably longer period, and bearing in mind that the most
barbarous nations possess domestic dogs, the argument from
insufficient time falls away greatly in value.

Long before the period of any historical record the dog was
domesticated in Europe. In the Danish Middens of the Neo-
lithic or Newer Stone period, bones of a canine animal are
imbedded, and Steenstrup ingeniously argues that these be-
longed toa domesticdog ; for a very large proportion of the
bones of birds preserved in the refuse consists of long bones,
which it was found on trial dogs cannot devour.* This ancient.
 ¢Sporting in Algem, p. 51

curl-tailed greyhound, like that repres
sented oo the most ancient monus
i n in Borneo; but

i
in his *History of the Dog,’ 1843,
copies seveeal figures from the Egypt:
ian monuments, and speaks with
wuch confidence with respoct to their
identity with still living dogs. Messrs.
Nott and Gliddon (* Types of Mankind,
1854, p. 388) give still more numerous
figures, Mr. Gliddon asserts that a

the Rajah, Sir J. Brooke, informs me
that 00 such dog exists there,

* These, and the following facts on
the Danlah remaion, e tak
Morlo's most infereting memels

ise des Se. Nat. tom, Vi
msa pp 51, 399, 530,
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dog was succeeded in Denmark during the Bronze period by
a larger kind, presenting certain differences, and this again
during the Iron period, by a still larger kind. In Switzer-
land, we hear from Prof. Ritimeyer,’ that during the Neo-
lithic period a domesticated dog of middle size existed, which
inits skull was about equally remote from the wolf and jackal,
and partook of the characters of our hounds and setters or
spaniels (Jagdhund und Wachtelhund). T insists
strongly on the constancy of form during a very long period
of time of this the most ancient known dog. During the
Bronze period a larger dog appeared, and this closely re-
sembled in its jaw a dog of the same age in Denmark.
Remains of two notably distinct varieties of the dog were
found by Schmerling in a cave;® but their age cannot be
positively determined.
. The existence of a single race, remarkably constant in form
“during the whole Neolithic period, is an interesting fact in
contrast with what we see of the changes which the races
underwent during the period of the successive Egyptian
monuments, and in contrast with our existing dogs. The
character of this animal during the Neolithic period, as given
by Ritimeyer, supports De Blainville's view that our varieties
have descended from an unknown and extinct form. But we
should not forget that we know nothing with respect to the
antiquity of man in the warmer parts of the world. The
succession of the different kinds of dogs in Switzerland and
Denmark is thought to be due to the immigration of conquer-
ing tribes bringing with them their dogs; and this view
accords with the belief that different wild canine animals
~ were domesticated in different regions. Independently of
the immigration of new races of man, we know from the
wide-spread presence of bronze, composed of an alloy of tin,
‘how much commerco there must have been throughout
Burope at an extremely remote period, and dogs would then
probably have been bartered. At the present time, amongst
savages of the interior of Guiana, the Taruma Indians

# ¢Die Fauna der Pfahlbauten,’ 1861, 5. 117, 162,
19 De Blainville, ¢ Ostéographie, Canidae.
¢c2
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are considered the best trainers of dogs, and possess a large
breed which they barter at a high price with other
tribes.it

The main argument in favour of the several breeds of the
dog being the descendants of distinct wild stocks, is their
resemblance in various countries to distinct species still
existing there. It must, however, bo admitted that the com-
parison between the wild and domesticated animal has been
made but in few cases with sufficient exactness. Before
entering on details, it will be well to show that there is no
a priori diffioulty in the belief that several canine species
have been domesticated. Members of the dog family in-
habit nearly the whole world; and several species agree
pretty closely in habits and structure with our several
domesticated dogs. Mr. Galton has shown'? how fond
savagos are of keeping and taming animals of all kinds.
Social animals are the most easily subjugated by man,
and several species of Canidw hunt in packs. It deserves
notice, as bearing on other animals as well as on the
dog, that at an extremely ancient period, when man first
entered any country, the animals living there would have
felt no instinctive or inherited fear of him, and would conse-
quently have been tamed far more easily than at present.
For instance, when the Falkland Tslands were first visited by
man, the large wolf-like dog (Canis antarcticus) fearlessly
came to meet Byron’s sailors, who, mistaking this ignorant
curiosity for ferocity, ran into'the water to avoid them: even
recently a man, by holding a piece of meat in one hand and a
knife in the other, could sometimes stick them at night. On
an island in the Sea of Aral, when first discovered by
Butakoff, the saigak antelopes, which are “ generally very
timid and watchfal, did not fly from us, but on the contrary
looked at us with a sort of curiosity.” So, again, on the
shores of the Mauritius, the manatee was not at first in the
least afraid of man, and thus it has been in several quarters
of the world with seals and the morse. I have elswhere

1 §ir R. Schomburgk has given me  xiii., 1843, p. 65.
information on this head. See also 1% ¢ Domestication of Animals s
“Journal of R. Geograph. Soe.’ vol.  Ethnological Soc., Dec. 22nd, 1863,
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shown 1* how slowly the native birds of several islands have
acquired and inherited a salutary dread of man: at the Gala-
pagos Archipelago I pushed with the muzzle of my gun
hawks from a branch, and held out a pitcher of water for
other birds to alight on and drink. Quadrupeds and birds
which have seldom been disturbed by man, dread him no
more thin do our English birds, the cows, or horses grazing
in the fields.

It is & more important consideration that several canine
species evinco (as will be shown in a future chapter) no
strong repugnance or inability to breed under confinement ;
and the incapacity to breed under confinement is one of the
commonest bars to domestication. Lastly, savages set the
highest value, as we shall seo in the chapter on Selection, on
dogs: even half-tamed animals are highly useful to them:
the Indians of North America cross their half-wild dogs with
walves, and thus render them even wilder than before, but
bolder: the savages of Guiana catch and partially tame and
nse the whelps of two wild species of Canis, as do the savages
of Australia those of the wild Dingo. Mr. Philip King in-
forms me that he once trained a wild Dingo puppy to drive
cattle, and found it very useful. From these several con-
siderations we see that there is no difficulty in believing that
man might have domesticated various canine species in dif-
ferent countries. 1t would indeed have been a strange fact
if one species alone had been domesticated throughout the
world.

We will now ener into details. The accurate and sagacious
Richardson says, “ The bl between the Northern
American wolves (Canis lupus, var. occidentalis) and the
domestic-dogs of the Indians is so great that the size and
strength of the wolf seems to be the only difference. I have
more than once mistaken a band of wolves for the dogs of
a party of Indians; and the howl of the animals of both
species is prolonged so exactly in the same key that even the

3 tJournal of Researches, &, of the antslope, sae *J ml 1 o
1845, p. 393. th respect to Canis  Geograph, Soc.,” vol, xxi
antarctious, see

193, For the case
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practised ear of the Indian fails at times to discriminate them.”
He adds that the more northern Esquimaux dogs are not only
extremely like the grey wolves of the Arctic circle in form
and colour, but also nearly equal them in size. Dr. Kane
has often seen in his teams of sledge-dogs the oblique eye
(a character on which some naturalists lay great stress), the
drooping tail, and scared look of the wolf. In disposition
the Bsquimaux dogs differ little from wolves, and, according
to Dr, Hayes, they are capable of no attachment to man, and
are so savage that when hungry they will attack even their
masters.  According to Kane they readily become - feral.
Their affinity is so close with wolves that they frequently
cross with them, and the Indians take the whelps of wolves
“to improve the breed of their dogs.” The half-bred wolves
sometimes (Lamare-Picquot) cannot be tamed, * though this
caseis rare;” but they do not become thoronghly well broken
in till the second or third generation. These facts show that
there can be but little, if any, sterility between the Esqui-
maux dog and the wolf, for otherwise they would not be used
to improve the breed. As Dr. Hayes says of these dogs,
“reclaimed wolves they doubtless are.” ¢

North America is inhabited by a second kind of wolf, the
prairie-wolf (Canis latrans), which is now looked at by all
naturalists as specifically distinct from the common wolf; and
is, according to Mr. J. K. Lord, in some respects intermediate
in habits between a wolf and a fox. Sir J. Richardson, after
describing the Hare Indian dog, which differs in many respects
from the Esquimaux dog, says, * It bears the same relation to
the prairie-wolf that the Esquimaux dog does to the great

4 The authoritesfor tho ofegoing  crossng in the xstern parts of North
statements are as follow :—Richard- in his ¢ Ve

son, in Fauna_Boreali-Americana,’
16,

with their dogs, and thus adding to
their size and strength. M. Lamare-
Pioquot, in *Bull, de n Soc. o
mat.’ tom. vii., 1860, p. 1:
hcu\g carried away by the Indians.  good account of the half m.l Fsqui-”
Parry, l‘ld\nnlwn, and others, give  maux dog

acaouats of wolves sad dogs naturally
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grey wolf.” He could, in fact, detect no marked difference
betwrcen them; and Messrs. Nott and Gliddon give additional
ing their close The dogs derived from
m abm two aboriginal sources cross together and with the
wild wolves, atleast with the C. occidentalis, and with European
dogs. In Florida, according to Bartram, the black wolf-dog
of the Indians differs in nothing from the wolves of that
country except in barking.!s

Turning to the southern parts of the new world, Columbus
found two kinds of dogs in the West Indies ; and Fernandez ¢
deseribes three in Mexico: some of these native dogs were
dumb—that is, did not bark. In Guiana it has been known
since the time of Buffon that the natives cross their dogs

- with an aboriginal specics, the Canis
Sir R. Schomburgk, who has so carefully explored these
regions, writes to me, “I have been repeatedly told by the
Arawaak Indians, who reside near the coast, that they cross
their dogs with a wild species to improve the breed, and
individual dogs have been shown to me which certainly
resembled the C. cancrivorus much more than the common
breed. It is but seldom that the Indians keep the C. cancri-
worus for domestic purposes, nor is the Ai, another species
of wild dog, and which I consider to be identical with the
Dusicyon silvestris of H. Smith, now much used by the Are-
eumas for the purpose of hunting. The dogs of the Taruma
Tndians are quite distinct, and resemblo Buffon’s St. Domingo
greyhound.” It thus appears that the natives of Guiana have
partially domesticated two aboriginal species, and still cross
their dogs with them ; these two species belong toa quite dif-
ferent typo from the North American and European wolves. A

¢Fauna Boreali-Americana,  vol. ii. p, 218), says that the Indian
"i%zs e 73, 78, 80. Nott and dog of the Spokans, near the Rocky
1 s of Mankind, p. 383.  Mountains, “is beyond all quéstion
!L-n.tmm and travellor Bartram  nothing more than 3 tamed Cayote or
is quoted by B x on St prairie-wolf,” or Canis latrans.
turalist Lib., v 1 1 quote this from Mr. R. Hill's
e R e ) i
dog of the samo cquntry; but  domstio g of Mesion in Goss’s
‘may be the prairic-wolf. Another ¢ Naturalist’s Sojourn in Jamaica,’
blejudge, Mr. J. K. Lord (le 1851, p. 329,
buraiist in Vancouver lslad,’ 1865,
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careful observer, Rengger,!” gives reasons for believing that a
hairless dog was domesticated when America was first visited
by Buropeans: some of these dogs in Paraguay are still dumb,
and Tschudi ** states that they suffer from cold in the Cor-
dillera. This naked dog is, however, quite distinct from that
found preserved in the ancient Peruvian burial-places, and de-
seribed by Tschudi, under the name of Canis inge, as with-
standing cold well and as barking. It is not known whether
these two distinct kinds of dog are the descendants of native
specics, and. it might be argued that when man first migrated
into America he brought with him from the Asiatic continent
dogs which had not learned to bark; but this view does not
seem probable, as the natives along the line of their march from
the north reclaimed, as we have seen, at least two N. American
species of Canidse.

Turning to the Old World, some Buropean dogs closely
resemble the wolf; thus the shepherd dog of the plains of
Hungary is white or reddish-brown, has a sharp nose, short,
erect ears, shaggy coat, and bushy tail, and so much resembles
a wolf that Mr. Paget, who gives this description, says he has
known a Hungarian mistake a wolf for one of his own dogs.
Jeitteles, also, remarks on the close similarity of the Hungarian
dog and wolf. Shepherd dogs in Italy must anciently have
closely resembled wolyes, for Columella (vii. 12) advises that
white dogs be kept, adding,  pastor album probat, ne prolupo
canem feriat.” Several accounts have been given of dogs and
wolves crossing naturally ; and Pliny asserts that the Gauls
tied their female dogs in the woods that they might cross
with wolves. The European wolf differs slightly from that
of North America, and has been ranked by many naturalists
as a distinet species. The common wolf of India is also by
some esteemed as a third species, and here again we find a

1 ¢Naturgeschichte der Situge-
thiere von Paraguay,’ 1830, s. 151.

 Quoted in Humbold's ‘Aupecl.s
of Nature” (Eng. trans), vol.

X Pagets Travelain Hungety dnd
Transylvania, vol. i, p. 501 J..mulu,
Fanna Hungari 4
13, Seo Pliny,  Hist. of the Worid*

(Eng. transL.), 8th book, ch. x1., about
the Gauls crossing their dogs. See also
Aristotle, ¢ Hist. Animal” lib.
28, For good evidence about wolves
and dogs naturally crossing near the
Pyrences, see M. Manduyt, ‘ Du Loup
e de ses Races,’ Poitiers, 1851 also
Pallas, in“Acta Acad. St. Petersburgh,*
1780, part ii. p. 94.
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marked resemblance between the pariah dogs of certain
districts of India and the Indian wolf.2
With respect to Jackals, Isidore Geoffroy Saint-Hilaire 2!
says that not one constant difference can be pointed out between
their structure and that of the smaller races of dogs. They
agree closely in habits : jackals, when tamed and called by
their master, wag their tails, lick his hands, erouch, and throw
themselves on their backs; they smell at the tails of other
dogs, and void their urine sideways; they roll on carrion or
on animals which they have killed ; and, lastly, when in high
spirits, they run round in circles or in a figure of eight, with
their tails between their legs.®* A number of excellent
naturalists, from the time of Giildenstiidt to that of Ehren-
berg, Hemprich, and Cretzschmar, have expressed themselves
in the strongest terms with respect to the resemblance of the
 half-domestic dogs of Asia and Egypt to jackals. M. Nord-
mann, for instance, says, “ Les chiens d’Awhasie ressemblent
étonnamment & des chacals.” Ehrenberg® asserts that the
domestic dogs of Lower Egypt, and certain mummied dogs,
have for their wild type a species of wolf (C. lupaster) of the
country; whereas the domestic dogs of Nubia and certain
other mummied dogs have the closest relation to a wild species
of the same country, viz. C. sabbar, which is only a form of
the common jackal. Pallas asserts that jackals and dogs
sometimes naturally cross in the East; and a case is on
record in Algeria* The greater number of naturalists
divide the jackals of Asia and Africa into several species, but
‘some few rank them all as one.

~ -Tgive this on excellent authority,
umly Mr. Blyth (under the signa-
of Zoophilus), in the *Indian
ing Review,’ Oct. 1836, p. 134,
. Blyth states that he was struck
’quh Phsiseemiznce boween s brush

*§!

3
B o o ran vl e
corroborative evidence with
30 i dogs of the valley of
Nerbudda

For munerous and intereting
on the resemblance o

see Isid. Geoffroy St.
Nt Géa.y 1860, tom.

Seo also ¢ Hist. Nat. des Mammiferes,
par, Prof. Gervais, 1853, o ¥
Also Guldenstadt, ¢Nov. Com-

ment. rop. toms. 13, 180
anno 1775, p. rega/t s.lvm, in
¢Land and Water,’ Oct. 1869,

5 Quoted by De Blainville in his
*Outérgraphie Canida,’ pp. 79, 9

24 e Pallas, in - AdH

Petarsburgh,”

i - p.
77 the male
jackal which pairs with female

domestic dogs.
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1 may add that the domestic dogs on the coast of Guinea
are fox-like animals, and are dumb* On the cast coast of
Africa, between lat. 4” and 6° south, and aboutten days’ journey
in the interior, a semi-domestic dog, as the Rev. S. Erhardt
informs me, is kept, which the natives assert is derived from
a similar wild animal. Lichtenstein  says that the dogs of
the Bosjemans present a striking resemblance even in colour
(excepting the black stripe down the back) with the C. meso-
melas of South Africa. Mr. E. Layard informs me that he
has seen a Caffre dog which closely resembled an Esquimaux.
dog. In Australia the Dingo is both domesticated and wild ;
though this animal may have been introduced aboriginally
by man, yet it must be considered as almost an endemic form,
for its remains have been found in a similar state of preser-
vation and associated with extinct mammals, so that its
introduction must have been ancient.*t

From this of the half-domesticated dogs in
several countries to the wild specics still living there,—from
the facility with which they can often be crossed together,—
from even half-tamed animals being so much valued by
savages,—and from the other circumstances proviously re-
marked on which favour their domestication, it is highly:
probable that the domestic dogs of the world are descended
from two well-defined species of wolf (viz. C. lupus and
C. latrans), and from two or three other doubtful species
(namely, the European, Indian, and North African wolves) s
from at least one or two South American canine species
from several Taces or species of jackal; and perhaps from,
ome or moro extinct species. Although it is possible or even
probable that domesticated dogs, introduced into any country
and bred there for many generations, might acquire some of
the characters proper to the aboriginal Canids of the country,
we can hardly thus account for introduced dogs having given

* John Barbut’s ¢Doscription of M of Nat. x}m (‘ird m-m), vol,

lhe Cnnit of Guinea in 1746." X, 1862 47, fﬂ differs.
VTravels in Sauth Afriosy vol, i, from the dogs of et Polyne-
P Z sian islands, Dnel‘fe bach remarks

Selwyn, Geology of Victoria;
Jouraal of Geslog. vol, aiv.  Sative Now Zealaad dog also cibicll
1858, p. 536, and v 860, p.  from the Dingo.

148 and Prof. M‘Cuy, ¢ Knnals and B
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ise to two breeds in the same country, resembling two of its
aboriginal species, as in the above-given cases of Guiana and
of North America.?

It canmot be objected to the view of several canine species
having heen anciently domesticated, that these animals are
tamed with difficulty : facts have been already given on this
head, but T may add that the young of the Canis primeevus of
India were tamed by Mr. Hodgson,? and became as sensible
of caresses, and manifested as much intelligence, as any
sporting dog of the same age. There is not much difference,
as we have already shown and shall further see, in habits
Tetween the domestic dogs of the North American Indians and
the wolves of that country, or between the Eastern pariah
dogs and jackals, or between the dogs which have run wild
i various countries and the several natural specics of the
family. The habit of barking, however, which is almost
universal with domesticated dogs, forms an exception, as it
does not characterise a single natural species of the family,
though T am assured that the Canis latrans of North America
utiters a moise which closely approaches a bark. But this
- habit is soon lost by dogs when they become feral and is soon
reacquired when they are again domesticated. The case of
the wild dogs on the island of Juan Fernandez having become
- dumb has often been quoted, and there is reason to believe®
that the dumbness ensued in the course of thirty-three years;
on the other hand, dogs taken from this island by Ulloa
owly reacquired the habit of barking. The Mackenzie-
dogs, of the Canis latrans type, when brought to Eng-
never learned to bark properly; but one born in the
logical Gardens ** “mado his voice sound as loudly as any
er dog of the samo age and size.” According to Professor

navian Adventures,’ 1854, vol.i. p. 460:
it amver o somo  With respect to_ the jackal, se¢ Prof,
by Mr. Wallace, on the Gervais, * Hist. Nat. Mamm. tom. ii,

B oo i in po Witk sespect bo the aguara of

Principles of Geology Paaguay, see Renggers work.

ii. p. 295. ® Roulin, in * Mém. yrw.-nc par

B econiings Zoclog: Soc divers Savans,’ tom. vi. p. 3

12, See, also, on_the tar ! Martin, ¢ History of e Dog,*

‘common’ wolf, L. Lloyd, * S P14
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Nillson,® a wolf-whelp reared by a bitch barks. . Geoffroy
Saint-Hilaire exhibited a jackal which barked with the same
tone as any common dog®* An interesting account has been
given by Mr. G. Clarke  of some dogs run wild on Juan de
Nova, in the Indian Ocean; “they had entirely lost the
faculty of barking; they had no inclination for the company
of other dogs, nor did they acquire their voice,” during a
captivity of several months. On the island they * congregate
in vast packs, and catch sea-birds with as much address as
foxes could display.” The feral dogs of La Plata have not
become dumb; they are of large size, hunt singly orin packs,
and burrow holes for their young® In these habits the
feral dogs of l.a Plata resemble wolves and jackals; both of
which hunt either singly or in packs, and burrow holes.%
Theso feral dogs have nof become uniform in colour on Juan
Fernandez, Juan de Nova, or La Plata®® In Cuba the feral
dogs are described by Poeppig as nearly all mouse-coloured,
with short ears and light-blue eyes. In St. Domingo, Col.
Ham. Smith says® that the feral dogs are very large, like
greyhounds, of a uniform pale blue-ash, with small ears. and
large light-brown eyes. Even the wild Dingo, though so
anciently naturalised in Australia, “varies considerably in
colour,” as I am informed by Mr. P. P. King: a half-bred
Dingo reared in England® showed signs of wishing to
burrow.
From the several foregoing facts we see that reversion in the

feral state gives no indication of the culonr or size of the aboriginal

5 Quoted by L. Lloyd in ‘Field
Sports of North of Europe,” vol. i p.
387,

3 Quatrefages, Soc. ’Acclimat.’
MM 11th, 1863, p. 7.
+ Annals and Mag. of Nat. Hist?
vnl xv., 1845, p. 1
3 Azara, ‘Voylges dans PAmér.
Mérid.," tom. i. p.381; his account is
fully umhnned by Rengger.  Quatre-
es an_account of a_bitch

. See * Discours, Exposition des
Races Canines,’ 1863, p. 3.

% With respect to  wolves burrow
ing holes, sec Ri
Boreali-American,

b6 Beche
sturgeschichia Dmmhlma.,'

b.

b Pne]\plg. “Reise in Chile)’
B.i.5.290; Mr. G. Clarke, as above;
and Rengger, 5. 135.

3 Dogs, ¢ Nat. Library,” vol. x. po
1215 an endemic South American dog
seems also to have become feral in this
island.  See Gosse’s * Jamaica,’ p. 340,

 Low, ¢Domesticated Animals
P- 650,
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parent.specics.  Ono fact, howver, with respect to tho colouring of
mestic dogs, T at one fime hoped might have thrown some light
on their origin; and it is worth giving, as showing how colonring
B 1aw, oven in co anciently and thoromghly domesticated an
animal as the dog. Black dogs with tan-coloured feet, whatever
breed they may belong to, almost invariably have a tan-coloured
&pot on the upper and inner corners of each eye, and their lips aro
generally thus coloured. I have seen only two exceptions to this
ely, in o spaniel and terrier. Dogs of & light-brown
colour often have a lighter, yellowish-brown pot over the eyes;
fomeime the epot is white, and in a mongrel terrer tho spot waa
bk, Mr, s s e e
ik leven of therh wrors blaok, o Blaok sl white
wbnndled and these had no eye-spots; but three were red an
slaty-blue, and these four had dark-coloured spots over their
B G neies Hitee o oolour, they
strongly tend to be tan-coloured ; this is provc(l by my having seen
four spaniels, o setter, two Yorkshire ogs, o lar
mnngwl and some fox-hounds, coloured oty white, with not
n-colour, excepting the spots over the eyes, and some-
e on the feet. Theso latter cases, and many others,
i plmly that the colour of the feet and the eye-spots are in
some way correlated. 1 have noticed, in various breeds, every
gradation, from the whole face being tan-coloured, to a complete
Ting round the eyes, to a minute spob over the inner and upper
corner; © spots occur in various sub-breeds of terriers and
spaniels; in setters; in honnds of various kinds, including the
turnspit-like German badger-hound; in shepherd dogs; in a.
‘mongrel, of which neither pmm had the spots; in one pure bull-
dog, 'éhangtl)m bhe spots wero in this case almost whlte and in groy-

e B Mr. Warwick, that one ran st
the Caledonian Champion meeting of April 1860, and was * marked
preciscly like a black-and-tan terrier.” This dog, or another exactly
B colour, ran st the Soottich National Giub on the st of
March, 1865; and I hear from Mr. O, M. Browne, that * there was
10 reason cither on the sire or dam side for the appearance of this
umusual colour.”  Mr. Swinhoe at my request looked at the dogs in
, at Amoy, and he soon noticed a brown dog with yellow
ote over tho cyes, Colonel H. Smith figuros tho ‘magnificent
black mastiff of Thibet with a tan-coloured stripe over the eyes,
feet, and chaps; and what is more singular, he figures the Alco, or

mative domestic dog of Mexico, as black and white, with narro
lBs coloured rings round the ejes; at the Exhibition of dogs in
London, May 1863, a so-called forest dog from North-West Mexico
s o, whicl had pale tan-coloured spots over the eyes. The
these tan-coloured spots in dogs of such extremely

4 ¢The Naturalist Library,’ Dogs, vol. x. pp. 4, 19.
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different breeds, living in various parts of the world, makes the fact
highly remarkable.

‘We shall hereafter see, espccml]y in the chapter on Pigeons, that
coloured marks are strongly inherited, a.ml nm they often aid s
in discovering the primitive forms of our domestic races. Hence,
if any wild canine species had dmmcﬂy exlubxted the tan-coloured
spots over the eyes, it might have been argucd that this was the
parent-form of nearly all our domestic races. But after looking at
many coloured plates, and throngh the whole collection of skins In
the British Museum, I can find no species thus marked. It is no
doubt possible that some extinet species was thus coloured. On
the other hand, in looking at the various species, there seems to be
a tolerably plain correlation between tan-coloured legs and face;

and less frequently between black legs and a black face ; and this
general rule of colouring explains to a certain extent the above-
given cases of correlation between the eye-spots and the colour of
the feet. Moreover, some Jjackals and foxes have a trace of a whi
ring round their eyes, s in C. mesomelas, C. aureus, and (judging
from Colonel H. Smitls drawing) in . aloper, and C. thile,
Other species have a trace of a black line over the corners of the
oyes, as in . variegatus, cinereo-variegatus, and fulvus, and the wild
Dmga Hence I am inclined to conclude that a lend(mcy for tan-
coloured spots to appear over the eyes m the various breeds of
dogs, is analogous to the case observed by D mn.rcst namely, that
when any whito appears on a dog the tip of the tail is always w

“de maniére & rappeler la tache terminale de s couleur, qui
caractérise la plupart des Canidés sauvages.”* This rule, however,
as T am assured by Mr. Jesse, does not invariably hold good.

DOGS. Cuar. L

Tt has been objected that our domestic dogs cannot be
descended from wolves or jackals, because their periods of:
gostation are different.  The supposed difference rests on
statements made by Buffon, Gilibert, Bechstein, and others;
ut these are now known to be erroncous ; and the period is
found to agree in the wolf, jackal, and dog, as closely as could
bo expected, for it is often in some degree variable.? Tessicr,

4 Quoted by Prof. Gervais, ¢ Hist.
Nat. Mamm. tom. ii. p.
4 J. Hunfer shows that the long
period of seventy-throe days given by
ultn i casly explained By the hitch

aving re dog many times
during a period o wlxteen days (“Phil.
‘Transact.,” 1787, unter

found that the gma e oh ‘mongrel
from, wolf and dog (‘Phil. Transact.,’
1785, p. 160) apparently was sisty-

threo days, for she received
more than once.

e dog
The pmml of &
s fify-nine

o ptation of e olf
Class. d’Hist. Nat.” tum
s

erd,
states (“Hist. Nat. Gén.,’ tom. ii. p.
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who has closely attended to this subject, allows a difference
of four days in the gestation of the dog. The Rev. W. D.
Fox has given me three carefully recorded cases of retrievers,
in which the bitch was put only once to the dog; and not
counting this day, but counting that of parturition, the
periods were fifty-nine, sixty-two, and sixty-seven days. The
average period is sixty-three days; but Bellingeri states that
this applies only to Jarge dogs; and that for small races it
is from sixty to sixty-three days; Mr. Eyton of Eyton, who
has had much experience with dogs, also informs me that
the time is apt to be longer with large than with small

v Cuvxer s oboctod that the jackal would not have been
| on account of its off smell ; but savages are
ot semsitive in this respect. The degree ofodo\u-, also, differs
in the different kinds of jackal ;% and Colonel H., Smith makes
a sectional division of the group with one character dependent
on mot being offensive. On the other hand, dogs—for instance,
rough and smooth terriers—differ much in this respect; and
M. Godron states that the hairless so-called Turkish dog is
‘more odoriferons than other dogs. Isidore Geoffroy # gave to
‘a dog the same odlour as that from a jackal by feeding it on raw
Hlesh.

~ The belief that our dogs are descended from wolves, jackals,
‘South American Canidz, and other species, suggests a far more
| important difficulty. Theso animals in their undomesticated
‘state, judging from a widely-spread analogy, would havo been
in some degree steilo if intercrossed ; and such sterility will
o admitted as almost certain by all those who believe that
the lessened fertility of crossed forms isan infallible criterion
of specific distinctness. Anyhow these animals keep distinct
the countries which they inhabit in common. On the
ofher hand, all domestio dogs, which aro hero supposed to

descended from several distinct species, are, as far as is

thit n the Jandin des Plantes ¢ ist, Nat. Gén! tom, i p. 112,
of the jackal has been s Col.Fam. Sunith,

to be from sisty to sixty-three

exactly as with m dog.

Seo Isid. Geoffroy St

p. 2
uoted by Quatr ngesm‘Bull
Soc. d’Acclimat.,” May 11th, 1863,
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known, mutually fertilo together. But, as Broca has well
remarked,® the fertility of successive generations of mongrel
dogs has never been scrutinised with that care which is
thought indispensable when species are crossed. The few
facts leading to the conclusion that the sexual feelings and
reproductive powers differ in the several races of the dog
when crossed are (passing over mere size as rendering pro-
pagation difficult) as follows : the Mexican Alco* apparently
dislikes dogs of other kinds, but this perhaps is not strictly a
sexual feeling; the hairless endemic dog of Paraguay, ac-
cording to Rengger, mixes less with the European races than
these do with each other; the Spitz dog in Germany is said
o receive the fox more readily than do other breeds ; and Dr.
Hodgkin states that a female Dingo in England attracted the
male wild foxes. If these latter statements can be trusted,
they prove some degree of sexual difference in the breeds of
the dog. But the fact remains that our domestic dogs,
differing so widely as they do in external structure, are far
more fertile together than we have reason to believe their
supposed wild parents would have been, Pallas assumes 47
that a long course of domestication eliminates that sterility
which the parent-species would have exhibited if only lately:
captured ; no distinet facts are recorded in support of this
hypothesis; but the evidence seems to me so strong (indepen-
dently of the evidence derived from other domesticated
animals) in favour of our domestic dogs having descended from
several wild stocks, that I am inclined to admit the truth of
this hypothesis.

There is another and closely allied difficulty consequent on
the doctrine of the descent of our domestic dogs from several
wild species, namely, that they do not seem to be perfectly.
fertile with their supposed parents. But the experiment has
not been quite fairly tried ; the Hungarian dog, for instance,

ouraal de 1 Phsiologe tom. turgesch,  Dentechlandsy 1801,

With respect - l)r.

See Mr. R. Hill's excellent ac-
count of this breed in Gosse's
Jumaica,’ . 338; Rengger's Siuge-
thiere von Paraguay,’s. 159,

Tespect to Spitz dogs, see chhstem s

Hndgkmu s
Brit. Assoc., see < The unlnglﬁt vnl 0
w,r«xms—m. 10

7 Chcta Ao, St l’elerabnrgh,‘
1780, part . pp. 84, 100.
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in other cases.
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which in_external appearance so closely resembles the Euro-
pean_ wolf, ought to be crossed with this wolf: and the
pariah dogs of India with Indian wolves and jackals; and so
That the sterility is very slight between
 certain dogs and wolves and other Canide is shown by
savages taking the trouble to cross them.
successive generations from the wolf and dog, and the
mongrels were pexfectly fertile together.*®
M. Flourens states positively as the result of his numerous
experiments that hybrids from the wolf and dog, crossed
inter se, become sterile at the third generation, and those
from the jackal and dog at the fourth generation® But
these animals wero closely confined; and many wild animals,
a8 wo shall see in a future chapter, are rendered by confine-
ment in some degree or even utterly sterile.
which breeds freely in Australia with our imported dogs,

Biiffon got foue

But more lately

The Dingo,

would not breed though repeatedly crossed in the Jardin des

Plantes Some hounds from Central Africa, brought home
by Major Denham, never bred in the Tower of London ;%
and a similar tendency to sterility might be transmitted to
the hybrid offspring of a wild animal.
that in M. Flourens' experiments the hybrids were closely
brod in and in for three or four gencrations; and this cir-
ance, would most certainly increase the tendency to
ty. Several years ago I saw confined in the Zoological
of London a femalo hybrid from an Englisk dog
d jackal, which even in this the first generation was so
lo that, as I was assured by her keeper, she did not fully *

M. Broca has shown (“ Journal de
2 >

0-395) many facts on the
of crossed dogs, wolves, and

terrier. The experi-
e jackal are
L

Morcover, it appears

well-known. See also Isid. Geoffroy

St.-Hilaire, * Hist. Nat. Geén.,’ tom. ii.

- 217, who speaks of the hybri

spring of the jackal as perfectly fertile
for three generations.

* On_authority of F. Curier,

quoted in Bronn’s ¢Geschichte der
i 64

Nature B. i

in, ¢ History of the
Dog,” ass, . 203" Mr. Philip P
King, after ample opportunities of
observation, informs me that the
Dingo and European dogs often cross
in Australia.

»
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exhibit her proper periods; but this case was certainly
exceptional, as numerous instances have occurred of fertile
hybrids from these two animals. In almost all experiments
on the crossing of animals there are so many causes of doubt,
that it is extremely difficult to come to any positive con-
clusion. It would, however, appear, that those who believe
that our dogs are descended from several species will have
not only to admit that their offspring after a long course of
domestication generally lose all tendency to sterility when
crossed together; but that between certain breeds of dogs and
some of their supposed aboriginal parents a certain degree of
sterility has been retained or possibly even acquired.

Notwithstanding the diffioultics in regard to fertility
given in the last two paragraphs, when we reflect on the
inherent improbability of man having domesticated through-
out the world one single species alone of so widely distributed,
50 easily tamed, and so useful a group as the Canide ; when
we reflect on the extreme antiquity of the different breeds;
and especially when we reflect on the close similarity, both:
in external structure and habits, between the domestic dogs
of various, countries and the wild species still inhabiting
these same _countries, the balance of evidence is strongly in
favour of the multiple origin of our dogs.

Differences between the several Breeds of the Dog.—If the:
several breeds have descended from several wild stocks, their
difference can obviously in part be explained by that of their
parent species. For instance, the form of the greyhound
may be partly accounted for by descent from some such
animal as the slim Abyssinian Canis simensis** with its
clongated muzzle; that of the larger dogs from the larger
wolves, and the smaller and slighter dogs from the jackals:
and thus perhaps we may account for certain constitutional
and climatal differences. But it would be a great error
to suppose that there has mot been in addition®® a large

5 Tippel, ¢Nene Wirbolthiere yon  Muse
Abysinien, 158540 Mammi,’ 5. 3 Tres Pulios’ adumtis thin

0
30, pl. xiv. There is n specimen ‘Act. Acad. St. Petersburgh, 17
of this fne animal in the British p. 93. o o
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¢ of variation. The intercrossing of the several
iginal wild stocks, and of the subsequently formed 1aces,
has probably increased the total number of breeds, and, as
we shall presently see, has greatly modified some of them.
But we cannot explain by erossing the origin of such extreme
il ds, bul'dogs,

eim spaniels, terriers, pugs, &c., unless wo believe that
equally or more strongly characterised in these different
cts once existed in nature. But hardly any one has
bold enough to suppose that such unnatural forms ever
or could exist in a wild state. When compared with all
members of the family of Canide they betray a
and abnormal origin. No instance is on record of
ch dogs as hounds, spanicls, true having
n hpc Dy savages : they are the product of long-continued

2 hnumbex of breeds and sub-breeds of the dog is great; Youaf
‘instance, describes twelve kinds of greyhounds. I will not
pt to enumerate or describe the varieties, for we cannot
e lmw much of their difference is due to variation, and
to descent from different aboriginal stocks. But it ma,
b vmh whxle briefly to mention some points. Commencing mi
itted* that in form the

1 in mastiffs the shape of its posmnor branch; the slmpe of the
tio arch, and of the temporal fosswo; the position of the

I vary considerably The difference in size between

rains of dogs belonging o large and small breeds s some-
prodigious”  “Some dogs’ brains are high and rounded,

 others are low, lung and narrow in front.” In the latter,
Tobes ure visible for about half their extent, when

Bin is goon from above, but hey aro wholly concealed by the
] breeds”* The dog has properly six pairs of
ooty in the pper jov, Al Jls lower; but several

abservations on_the degenerac
P the skull in certain breeds, by
Cuvier, in ‘Annales du  Bianconi, ‘La Théorie Darwinienne,’
! tam Xviii. p. 3373 Godron, 1874, p. 279.
42; and % Dr. Burt Wilder, ‘American
in ‘Nat. L.bmy, Assoc. Advancement of Science,’ 1875,
. 101, See alao some. pp. 236, 235,

of
f.

2
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naturalsts have seen mot raraly an additional pair i tho upper
jaw;7 r Gersuis says that thero aro dogs qui ont

sept paires s ot huit inférienres.. Do Blain-
villo™ has mven fullpamcu]nm on the frequency of these deviations
in the number of the tecth, and hus shown that i is not always the
same tootl which is supernumerury.  In short-muzaled races,
ing to H, Miller® tho molar tecth stand obliquely, wmm
o lonisasaicd Emoss fhey are placed longitudinally, with o
spuces botwoen them, Stk so-called Keypiian or Turkisl
og is extremely afeient T 1 teot, % —sometimes having none
except one molar on each side; but this, though characteristic of
the breed, must be considered as a monstrosity. M. Girard," who
seems to have attended closely to the subject, says that the period
of the appearance of the permancnt tecth difes in diflerent doge,
Deing earlier in large dogs; thus the mastiff assumes its adult teoth
in four or five months, whilst in the spaniel the period is sometimes
+ more than seven or ¢ight months. On the other hand small dogs
are mature, and tho fauales havo arived at tho best ago for
reeding, when one year old, whereas large dogs “are still in their
pnppyhood at this tme, and fake fully twice as long o develop
. their proportions.”®
wnh Tespect fo minor differences little need be said. Isidore
as shown® that in size some dogs are six times as long
(thu tall bemg excluded) us others; and that the height elively
1o the length of the body varics from between one to tw
to nearly four. In the Nooteh desrhound there 1s & striking snd)
remarkablo diferenco in the sizo of the malo and femala®  Evei
one knows how the ears vary in size in different breeds, and wi
their great development their muscles become atrophied. Certain
s are described as having a deep furrow between the
nostrils and lips, The caudal vertebre, Mcordmg to,F. Cuvier,
on whose authority the two lst statements rest, umber;
and the tail in English cattle and some shepherd "dogs m almost
* absent. The mamme vary from seven to ten in number; Dauben-
fon, having examined twenty-cme doge, found 6ight ot ve
, mamma on each side; eight with four on each side; and the others

these dogs, which had only a single
molar on each side and some imperfect
incisors.
1 o Quoted fa ‘The Veterinary,"
De Blainville (‘ Ostéographie, Canidz,’  London, vol. vii.
P- 187) has also scen an extra molar % This is quoted e Stonehenge,
on both sides. a great. authority, ‘The Dog/ 181,
o ¢ Ostéographie, Canidw,’ p. 137 p. 1
Witrzburger, *Medecin. Zeits- i,
i. 5. 265.

# Isid. Geoffroy
“Hist. des Ammml

Nat. Général,’ tom. ii. p.

Mr. Yarrell, in *Proc. Zoolog.  ® W. Scrope, ¢ Art of Deer-Stalke!
Soc,’ Oct. 8th, 1833. Mr. Water- ing,’ p. 354,
house showed me a skull of one of -
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with an unequal number on the two sides® Dogs have properly
five toes in front and four behind, but a fifth toe is often  added;
and F. Cuvier states that, when 2 fifth toe is present, o fourth
enneiform bone is developed nnd in this case, sometimes the great
‘euneiform bone is raised, a1 ives on its inner side a large arti-
cular surface to the (mgalus so that even the relative connection
of the bones, the most constant of all characters, varies. These
, however, in the feet of dogs are not important,
bou\ue ﬂ.\ey “ought to be mnked as De Blumvllle has shown, a8
-y are being corre-
~ lated with the size of the bodv, o they ocour mudl s frequently
‘with mastiffs and other large bzeeds than with small dogs. Closely
allied varieties, however, sometimes differ in this respect; thus
lr Hodgson states that the lle,ck and-tan Lassa variety of the
astiff has the fifth digit, whilst the Mustang sub-variety
isnot thns characterised. The extent to which the skin is developed
the toes varies much; but we shall return to this point.
‘The degree to which the various breeds differ in the perfection of
their senses, dispositions, and inherited habits is notorious to every
_one. The breeds present some constitutional differences: the pulsé,
says Yomm," “ varies materially according to the breed, as well as
to the nze of '.he animal.” Different breeds of dogs are mb]ect
in to various diseases. They certainly
to dnferent climates \mder which (hey lmvc lon
is notorious that most of our best Buroy dgetenomba
India.* The Rev R. Everest® believes that no one hns succeeded
in keoping i Newtbitbgiand dog long alive in o it is,
acoording to Lichtenstein, even at the Cape of Good Hope, The
" Thibet mastiff degenerates on the plains of India, and can live only
on the mountains” Lloyd™ asserts that our bloodhounds and
‘bulldogs have been tried, *and ‘canmot withstand the cold of the
European forests.

Seeing in how many characters the races of the dog differ
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i

to mastifls, see Col. H. Smith,
 $Nat. Lib vol. x. . 218, For the
e Hodgson in

As. Soc. of Bengal,” vol. .,

- . J;n- Dog, 1845, p. 186.  With

 respect to diseases, Youatt st (.

iﬁ) nm. e lulun greyh
subject B S o

n
nr T spaniel and
(p. 182) are most liable to bron-

. Smith in  chocele. The liability to distemper
(p. 232) i3 extremely different in dif-
* De m..mm, “Ostéographie, ferent breeds. Ou the distemper, s ¢
iy 1 fer, * Annales inson on “Dog Break-
du Muséum.’ wm x In

i 27!
8 See Ynnnﬂ on the Dog,
The Veteriasy, London, iy

.Vuurnll of As. Soc. of Bengal,’

o
o bt ol
" Hodgson, in ‘.Vnurn&l 56 s B0

of Bengal,’ vol. i. p. 342.

7 <Field s;mm of the North of

Europe,” vol. i. p. 165.
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from each other, and remembering Cuvier'’s admission that

their skulls differ more than do those of the species of any

natural genus, and bearing in mind how closely the bones of

wolves, jackals, foxes, and other Canidw agree, it is remark-

able that we meet with the statement, repeated over and

over again, that the races of the dog differ in no important -
characters. A highly competent judge, Prof. Gervais,™

admits “si Ton prenait sans contrile les altérations dont
chacun de ces organes est susceptible, on pourrait croire qu'il
y a entre les chiens domestiques des différences plus grandes
que celles qui séparent ailleurs les espices, quelquefois méme
les genres.” Some of the differences above  enumerated are
in ome respect of comparatively little value, for they are not
characteristic of distinct breeds: no one pretends that such
is the case with the additional molar teeth or with the number
of mamme; the additional digit is generally present with
mastiffs, and some of the more important differences in the
skull and lower jaw are more or less characteristic of various
breeds. But we must not forget that the predominant power
of selection has not been applied in any of these cases; we
have variability in important parts, but the differences have
not been fixed by selection. Man cares for the form and
fleetne-s of his greyhounds, for the size of his mastiffs, and
formerly for the strength of the jaw in his bulldogs, &e.;

but he cares nothing about the number of their molar teeth
or mamme or digits: nor do we know that differences in
these organs are corre'ated with, or owe their development
to, differences in other parts of the body about which man
does care. 'Those who have attended to the subject of
selection will admit that, nature having given variability,
man, if he +o chose, could fix five toes to the hinder feet of
certain breeds of dogs, as certainly as to the feet of his
Dorking fowls: he could probably fix, but with much more
difficulty, an additional pair of molar teeth in either jaw, in
the same way as he has given additional horns to certain
Dreeds of sheep ; if he wished to produce a toothless breed of
dogs, having the so-called Turkish dog with its imperfect

 ¢Hist. Nat. des Mammit, 1855, tom. ii. pp. 66, 67.
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‘teeth to work on, he could probably do so, for he has
 succeeded in making hornless breeds of cattle and sheep.
~ With respect to the precise causes and steps by which the
‘several races of dogs have come to differ so greatly from each
other, we are, as in most other cases, profoundly ignorant. We
 may attribute part of the difference in external form and con-
stitution to inheritance from distinct wild stocks, that is to
- changes effected under nature before domestication. We must
tribute something to the crossing of the several domestic
~ and natural races. I shall, however, soon recur to the crossing
of races.  We have already seen how often savages cross their
dogs with wild native species; and Pennant gives a curious
ccount ™ of the manner in which Fochabers, in Scotland, was
ocked “with a multitude of curs of a most wolfish aspect ”
m a single hybrid-wolf brought into that district.
It would appear that climate to a certain extent directly
odifies the forms of dogs. We have lately seen that several
f our English breeds cannot live in India, and itis positively
erted that when bred there for a fow generations they
egenerate not only in their mental faculties, but in form.
ptain Williamson,™ who carefully attended to this subject,
states that «hounds are the most rapid in their decline;”
“greyhounds and pointers, also, rapidly decline.” But
paniels, after eight or nine generations, and without a cross
Europe, are as good as their ancestors. Dr. Falconer
me that bulldogs, which have been known, when
st brought into the country, to pin down even an elephant
its trunk, not only fall off after two or three generations
pluck and ferocity, but lose the under-hung character
their lower jaws; their muzzles become finer and their
odies lighter.  English dogs imported into India are so
ible that probably due care has been taken to prevent
crossing with native dogs; so that the deterioration
nnot be thus accounted for. 'I'he Rev. R. Everest informs
ne that he obtained a pair of setters, born in India, which
ctly resembled their Scotch parents: he raised soveral
from them in Delhi, taking the most stringent

“History of Quadrupeds, 1793, ™ <Oriental Field Sporta? quoted
vol. i, p. 255, y Youatt, * The Dog,” p.
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precautions to prevent a cross, but he never succceded, though.
this was only the second generation in India, in obtaining
a single young dog like its parents in size or make; their
nostrils were more contracted, their noses more pointed, their
size inferior, and their limbs more slender. So again on the
coast of Guinea, dogs, according to Bosman, * alter strangely ;
their ears grow long and stiff like those of foxes, to which
colour they also inoline, so that in three or four years, they
degenerato into very ugly creatures; and in three or four
Dbroods their barking turns into a howl.”  This remarkable
tendency to rapid deterioration in Enropean dogs subjected
to the climate of India and Africa, may be largely accounted
for by reversion toa primordial condition which many animals
exhibit, as we shall hereafter see, when their constitutions
aro in any way disturbed.

Some of the h istic of th 1 breeds
of the dog have probably arisen suddenly, and, though strictly
inherited, may be callod monstrosities ; for instance, the shape
of the legs and body in the turnspit of Europe and India;
the shape of the head and the under-hanging jaw in the bull-
and pug-dog, 5o alike in this one respect and so unlike in all
others. A peculiarity suddenly avising, and therefore in one
sense deserving to bo called a monstrosity, may, however, be
increased and fixed by man’s selection. We can hardly doubt,
that long-continued training, as with the greyhound in
coursing hares, as with water-dogs in swimming—and the
want of exercise, in the case of lapdogs—must have produced
some direct effect on their structure and instincts. But we
shall immediately seo that tho most potent cause of change
has probably been the selection, both methodical and uncon-
scious, of slight individual differences,—the latter kind of
selection resulting from the occasional preservation, during
hundreds of generations, of those individual dogs which were
the most useful to man for certain purposes and under certain
conditions of life. In a future chapter on Selection I shall
show that even barbarians attend closely to the qualities of
their dogs. This unconscious selection by man would be aided

16 A. Murray gives this passage in his * Geographical Distribution of Mammals,”
4to, 1866, p. 8.
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by a kind of natural selection; for the dogs of savages have
partly to gain their own subsistence : for instance, in Aus-
tralia, as we hear from Mr. Nind,” the dogs are sometimes
compelled by want to leave their masters and provide for
themselves ; but in a few days they generally return. And
we may infer that dogs of different shapes, sizes, and habits,
would have the best chance of surviving under different
cireumstances,—on open sterile plains, where they have to
'~ run down their own prey,—on rocky coasts, where they have
to feed on crabs and fish left in the tidal pools, as in the case
of New Giuinea and Tierra del Fuego. In this latter country,
- as I am informed by Mr. Bridges, the Catechist to the Mission,
the dogs turn over the stones on the shore to catch the crus-
taceans which lie beneath, and they “are clever enough to
knock off the shell-fish at a first blow;” for if this be not
done, shell-fish are well known to have an almost invincible
 power of adhesion.

It has already been remarked that dogs differ in the degree
 to which their feet are webbed. In dogs of the Newfoundland
‘breed, which are eminently aquatic in their habits, the skin,

according to Tsidore Gieoffroy,® extends to the third phalanges
whilst in ordinary dogs it extends 6nly to the second. In
two Newfoundland dogs which I examined, when the toes
were stretched apart and viewed on the under side, the skin
extended in a nearly straight line between the outer marging
the balls of the toes; whereas, in two terriers of distinct
breeds, the skin viewed in the same manner was deeply
oped out. In Canada there is a dog which is peculiar to
the country and common there, and this has * half-webbed

t and is fond of the water.” ™ English otter-hounds are
said to have webbed feet: a friend examined for me the feet

two, in comparison with the feet of some harriers and
hounds ; he found the skin variable in extent in all, but
e developed in the otter-hounds than in the others.”® As

vol. vi,, 1833, p. 511.

# o Mr. C. 0. Groom-Napier on
the webbing of the hind feet of Otter-
hounds, in ‘Land and Water,’ Oct.
13th, 1866, p. 270.
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aquatic animals which belong to quite different orders have
webbed feet, there can be no doubt that this structure would
be serviceable to dogs that frequent the water. We may
confidently infer that no man ever selected his water-dogs
by the extent to which the skin was developed between their
toes; but what he does, is to preserve and breed from those
individuals which hunt best in the water, or best retriove
wounded game, and thus he unconsciously selects dogs with
feet slightly better webbed. The effects of use from the
frequent stretching apart of the toes will likewise aid in the
result. Man thus closely imitates Natural Selection. We
have an excellent illustration of this same "process in North
America, where, according to Sir J. Richardson,” all the
wolves, foxes, and aboriginal domestic dogs have their feet
Droader than in the corresponding species of the Old World,
and “well calculated for running on the snow.” Now, in
these Arctic regions, the life or death of every animal will
often depend on its success in hunting over the snow when
soft; and this will in part depend on the feet being broad ;
yet they must not be so broad as to interfere with the activity
of the animal when the ground is sticky, or with its power
of burrowing holes, or with other necessary habits of life.

As changes in domestic breeds which take place so slowly
are not to be noticed at any one period, whether due to the
selection of individual variations or of differences resulting
from crosses, are most important in understanding the origin
of our domestic productions, and likewise in throwing indirect
light on the changes effected under nature, T will give in detail
such cases as I have been able to collect. Lawrence,™ who'
paid particular attention to the history of the foxhound,
writing in 1829, says that between eighty and ninety years
before “an entirely new foxhound was raised through the.
Dbreeder’s art,” the ears of the old southern hound being
reduced, the bone and bulk lightened, the waist increased in
length, and the stature somewhat added to. It is believed
that this was effected by a cross with a greyhound  With

¥ Faum Boreali-Americana, ¢ Tho Horse in all his Varities?
18 &e., 1829, pp.
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Tespect to this latter dog, Youatt,® who is generally cautious
in his statements, says that the greyhound within the last
fifty years, that is before the commencement of the present
century, “assumed a somewhat different character from that
which he once possessed. He is now d by a
beautiful symmetry of form, of which he could not once
boast, and he has even superior speed to that which he
formerly exhibited. He is no longer used to struggle with
deer, but contends with his fellows over a shorter and
 speedier course.” An able writer* believes that our English
are the improved, of the
llargo rough greyhounds which existed in Scotland so early
as the third century. A cross at some former period with
the Italian greyhound has been suspected; but this seems
 hardly probable, considering the fecbleness of this latter
breed. Lord Orford, as is well known, crossed his famous
greyhounds, which failed in courage, with a bulldog— this
 breed being chosen from being erronconsly supposed to be
deficient in the power of scent; “after the sixth or seventh
eration,” says Youatt, “there was not a vestige left of
the form of the bulldog, but his courage and indomitable
perseverance remained.”
Youatt infers, from a comparison of an old picture of King
Charles’s spaniels with the living dog, that * the breed of the
present day is materially altered for the worse:” the muzzle
has become shorter, the forehead more prominent, and the eyes
larger; the changes in this case have probably been due to
simple selection. Ihe setter, as this author remarks in another
place, * is evidently the large spaniel improved to his present
- peculiar siz and beauty, and taught another way of marking
his game. If the form of the dog were not sufficiently satis-
factory on this point, we might have recourse to history:”
ho then refers to a document dated 1085 bearing on this
subject, and adds that the pure Irish sctter shows no signs
a aross with the pointer, which some authors suspect
.iubeen the case with the English setter. The bulldog is an

,.

| 8 The Dog’ 1845, pp. 31, 35; M In the ‘Encyelop. of Rursl
respect to King Charles’s spaniel,  Sports,” p. 557.
2.453 for the setter, p. 90.
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English breed, and as T hear from Mr. G. R. Jesse,® seems to
have originated from the mastiff since the time of Shakspeare ;
but certainly existed in 1631, as shown by Prestwick Eaton’s
letters. There can be no doubt that the fancy bulldogs of
the present day, now that they are not used for bull-baiting,
have become greatly reduced in size, without any express
intention on the part of the breeder. Our pointers are
certainly descended from a Spanish breed, as even their
present names, Don, Ponto, Carlos, &c., show ; it is said that.
they were not known in England before the Revolution in
1688; but the breed since its introduction has been much
modified, for Mr. Rorrow, who is a sportsman and knows
Spein’ intimataly well, informs me that:he has'not seen il
that country any breed *corresponding in figure with the
English pointer; but there are genuine pointers near Xeres
which have been imported by English gentlemen.” A nearly
parallel case is offered by the Newfoundland dog, which was
certainly brought into England from that country, but which
has since been so much modified that, as several writers have
observed, it does not now closely resemble any existing native
dog in Newfoundland.®

These several cases of slow and gradual changes in our
English dogs possess some interest; for though the changes
have generally, but not invariably, been caused by one or
two crosses with a distinct breed, yet we may feel sure, from:
the wellknown extreme variability of crossed breeds, that.
rigorous and long-continued selection must have been prac-
tised, in order to improve them in a definite manner. As
soon as any strain or family became slightly improved or
better adapted to alter circumstances, it would tend to
supplant the older and less improved strains. For instance,
as soon as the old foxhound was improved by a cross with the
greyhound, or by simple selection, and assumed its present

%5 Author of ¢ Researches into the
Hi tory of the B og.
Col. Hamilton Smith on_the
1y of the Pointer, in * Nat. Lib.”
vol. x. p. 196.

* The Newfoundland dog is be-
lieved to have originated from a eross

between the Esquimaux dog and a
Trge French hound. See Dr. Hodgkin,

“Brit. As Bechstein's
‘xumgmh Dentschiand,’ Band. n.
55743 ! vol. x. p. 1823

i .bm
Newfoundland.”
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character—and the change was probably desired owing to
the increased fleetness of our hunters—it rapidly spread
thronghout the country, and is now everywhere nearly
uniform.  But the process of improvement is still going on
for every one tries to improve his strain by occasionally
ing dogs from the best kennels. Through this process
‘of gradual substitution the old English hound has been lost ;
and so it has been with the Irish wolf-dog, the old English
bulldog, and several other breeds, such as the alaunt, as T am
informed by Mr. Jesse. But the extinction of former breeds
k apparently aided by another cause; for whenever a breed
kept in scanty numbers, as at present with the bloodhound,
it is reared with some difficulty, apparently from the evil
effects of long-continued close interbreeding. As several
Treeds of the dog have been slightly but sensibly modified
within so short a period as the last one or two centuries, by
the selection of the best individuals, modified in many cases
by erosses with other breeds; and as we shall hereafter seo
that the breeding of dogs was attended to in ancient times,
as it still is by savages, we may conclude that we have in
selection, even if only occasionally practised, a potent means
 of modification.

Dosesric Cats.

Nm have been domesticated in the East from an ancient
; Mr. Blyth informs me that they are mentioned in a
Sanskrit writing 2000 years old, and in Egypt their antiquity
i known to be even greater, as shown by monumental draw-

and their Dodies. These

to De Blainville,™ who has particularly studied the subject,
‘belong to no less than three species, namely, F. caligulata,
b and chaus. The two former species are said to be
still found, both wild and domesticated, in parts of Egypt.
P, caligulata presents a differenco in the first inferior milk
molar

tooth, as compared with the domestic cats of Europe,
‘makes De Blainville conclude that it is not one of the
e Blainvile, ‘Ostéographie, other mummied species. He quotes

>D. 65, on the churacter of . Ehrenburg on 7 manioulata being
auliulata ; pp. 85, 89, 90, 175, on the  mummied.
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parent-forms of our cats. Several naturalists, as Pallas,
Temminck, Blyth, believe that domestic cats are the descend-
ants of several species commingled: it is certain that cats
cross readily with various wild species, and it would appear
that the character of the domestic breeds has, at least in some
cases, been thus affected.  Sir W. Jardine has no doubt that,
“in the north of Scotland, there has been occasional crossing
with our mative species (F. syleestris), and that the result of
these crosses hias been kept in our houses. T have seen,” he
adds, “many cats very closely resembling the wild cat, and
ome or two that could scarcely be distinguished from it.” Mer,
Blyth ** remarks on this passage, “but such cats are mever
seen in the southern parts of England; still, as compared
with any Indian tame cat, the affinity of the ordinary British
cat to F. sylvestris is manifest ; and due I suspect to frequent
intermixture at a time when the tame cat was first introduced
into Britain and continued rare, while the wild species was
far more abundant than at present.” In Hungary, Jeitteles %
was assured on trustworthy authority that a wild male cat
erossed with a female domestic cat, and that the hybrids long
lived in & domesticated state. In Algiers the domestic cat
has crossed with the wild cat (F. Iybica) of that country.®
In South Africa as Mr. B. Layard informs me, the domestic
cat intermingles freely with the wild F. cafiva; he has seen
apair of hybrids which were quite tame and particularly
attached to the lady who bronght them up; and Mr. Fry has
found that these hybrids are fertile. In India the domestic
cat, according to Mr. Blyth, has crossed with four Indian species.
With respect to one of these species, F. claus, an excellent
observer, Sir W. Elliot, informs me that he once killed,
uear Madras, a wild brood, which were evidently hybrids
from the domestic cat; these young animals had a thick
Iynxlike tail and the broad brown bar on the inside of the
forcarm characteristic of . chaus. Sir W. Tilliotadds that he
this Report a very interesting discus-.
sioh on their origim.

Pauna. Hungarie Sup.,’ 1862,

this Boport.
especially
Seaiiss e of Tati

to the wild and Isid.  Geoffroy Saint - Hil
as given in ‘Hm Nat. Gen.,’ fom. i
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has often observed this same mark on the forearms of domestic
cats in India. Mr. Blyth states that domestic cats poloured
nearly like F'. chaus, but not resembling that species in shape,
abound in Bengal; he adds, “ such a colouration is utterly
unknown in European cats, and the proper tabby markings
(palo streaks on a black ground, peculiarly and symmetrically
disposed), so common in English cats, are never seen in those
of India.” Dr. D. Short has assured Mr. Blyth® that, at
Hansi, hybrids between the common cat and F. ornata (or
torquata) occur,  and that many of the domestic cats of that
.~ part of India were undistinguishable from the wild F. ornata.”
Azara states, but only on the authority of the inhabitants,
 that in Paragnay the cat has crossed with two native species.
From theso several cases we see that in Europe, Asia, Africa,
‘and America, the common cat, which lives a freer life than
most other domesticated animals, has crossed with various
1d species; and that in some instances the crossing has
- been sufficiently frequent to affect the character of the

& Whether domestio cats have descended from several distinct
species, or have only been modified by occasional crosses, their
fertility, as far as is known, is unimpaired. The large Angora
or Persian cat is the most distinct in structure and habits
of all the domestic breeds; and is believed by Pallas, but on
distinct evidence, to be descended from the F. manul of
ddle Asia; and Iam assured by Mr. Blyth that the Angora
cat breeds freely with Indian cats, which, as we have already

en, have apparently been much crossed with F, chaus. In
h.gma half-bred Angora cats are perfectly fertile with one

 Within the same country we do not meet with distinct
of the cat, as we do of dogs and of most other domestic
mals ; though the cats of the same country present a con-
iﬂmbe unt of 'he

obviously is that, from their nocturnal and rambling habits,
iseriminate crossing cannot withont much trouble be pre-
ted.  Selection cannot be brought into play to produce
tinet breeds, or to keep those distinct which have been

9 ¢Proc. Zoolog. Soc.,’ 1863, p. 184,

© The Complete Work of Charles Darwin Online



48 DOMESTIC CATS. Crar. L

imported from foreign lands. On the other hand, in islands
and in countries completely separated from each other, we
meet with breeds moro or less distinct: and these cases are
worth giving, showing that the scarcity of distinct races in
the same country is not cansed by a deficiency of variability
in the animal. The tailless cats”of the Isle of Man are said
to differ from common cats not only in the want of a tail, but
in the greater length of their hind legs, in the size of their
heads, and in habits. The Creole cat of Antigua, as T am
informed by Mr. Nicholson, is smaller, and has a more elon-
gated head, than the British cat. In Ceylon,as Mr. Thwaites
writes to me, every one at first notices the different appear-
anoe of the native cat from the English animal ; it is of small
size, with closely lying hairs; its head is small, with a ro-
ceding forehead ; but the cars are large and sharp ; altogether
it has what is there called a “low-casto ” appearance. Reng-
ger® says that the domestic cat, which has been bred for
300 years in Paraguay, presents a striking difference from the
European cat; it is smaller by a fourth, has a more lanky.
body, its hair is short, shining, scanty, and lies close, espe-
cially on the tail: he adds that the change has been less at,
Ascension, the capital of Paraguay, owing to the continual
crossing with newly imported cats; and this fact well illus-
trates the i of ion. The conditions of life
in Paraguay appear not to be highly favourablo to the cat,
for, though they have run half-wild, they do not become
thoroughly feral, like so many other Furopean animals. In
another part of South America, according to Roulin,® the
introduced cat has lost the habit of uttering its hideous
nocturnal howl. ~ The Rev. W. D. Fox purchased a cat in
Portsmouth, which he was told came from the coast of
Guinea its skin was black and wrinkled, fur bluish-grey
and short, its ears rather bare, logs long, and whole aspect
peculiar. This “negro” cat was fertile with common cats.
On the opposite coast of Africa, at Mombas, Captain Owen,

8

ugethiere von Paraguay,’ Savans: Acad. Roy. des Sciences
1830, 5. 212. m. vi. p. 346, Gomara first noticed
4 ‘Mem, présentés par divers this fact in 1554,
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% states that all the cats are covered with short stiff
hair instead gf fur: he gives a curions account of a cat from
Algoa Bay, which had been kept for some time on board and
could be identified with certainty; this animal was left for
_.nxy cight weeks at Mombas, but during that short period it
a complete hosis, having parted with
iu sandy-coloured fur.” A cat from the Cape of Good Hope
has been described by Desmarest as remarkable from a red
 stripe extending along the whole length of its back. Through-
out an immense area, namely, the Malayan archipelago, Siam,
Pegu, and Burmah, all the cats have truncated tails about
‘half the proper length,” often with a sort of knot at the end
' In the Caroline archipelago the cats have very long legs, and
are of a reddish-yellow colour.”” In China a breed has droop-
Jing ears. At Tobolsk, according to Gmelin, there is a red-
coloured breed. In Asia, also, we find the well-known Angora
 or Persian breed.
~ The domestic cat has run wild in several countries, and
everywhero assumes, as far as can be judged by the short
recorded descriptions, a uniform character. Near Maldonado,
in La Plata, I shot one which seemed perfectly wild; it was
fully examined by Mr. Waterhouse,” who found nothing
kable in it, excepting its great size. In New Zealand
ding to Dieffenbach, the feral cats assume a streaky grey
like that of wild cats; and this is the case with the
-wild cats of the Scotch Highlands.
We have seen that distant countries possess distinet
tic races of the cat. The differences may be in part
0 descent from several aboriginal species, or at least to
s with them. In some cases, as in Paraguay, Mombas,
d Antigna, the differences seem due to the direct action of
conditions of life. In other cases some slight effect
possibly be attributed to natural selection, as cats in
” Admml Lutké’s Voyage, vol.

Narmative of Voyages vol. i

‘Znulngy of the Voyage of the
Beagle, Mammalia,’ p. 20. Dieffen-
bach, ¢ Travels in New Zealand, vol.

el i
tail; soe Desmarest, in ‘En-  ii. p. 185. Ch. St. John,  Wild Sports
Nat. Mamm.,” 1820, p. 233,  of the Highlands,’ 1845, p. 40.
some of the other breeds.

4

B
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many cases have largely to support themselves and to escape
diverse dangers. But man, owing to the difficulty of pairing
cats, has done nothing by methodical selection ; and probably
very little by unintentional selection ; though in each litter
he generally saves the prettiest, and values most a good breed
of mouse- or rat-catchers. Those cats which have a_ strong
tendency to prowl after game, generally get destroyed by
traps. As cats are so much petted, a breed bearing the same
relation to other cats, that lapdogs bear to larger dogs, would
have been much valued; and if selection could have been
applied, we should certainly have had many breeds in each
long-civilized country, for there is plenty of variability to
work upon.

We see in this country considerable diversity in size, some
in the proportions of the body, and extreme variability in
colouring. I have only lately attended to this subject, but
have already heard of some singular cases of variation; one
of a cat born in the West Indies toothless, and remaining so
allits life. Mr. Tegetmeier has shown me the skull of a
female cat with its canines so much developed that they
protruded uncovered beyond the lips; tho tooth with the
fang being -95, and the part projecting from the gum 6 of
an inch in length. I have heard of soveral families of six-
toed cats, in one of which the peculiarity had been trans-
mitted for at least three generations. The tail varies greatly
in length; I have scen a cat which always carried its tail
flat on its back when pleased. The ears vary in shape, and
certain strains, in England, inherit a pencil-like tuft of hairs,
above a quarter of an inch in length, on the tips of their
cars; and this same peculiarity, according to Mr. Blyth, cha-
racterises some cats in India. The great variability in the
length of the tail and the lynx-like tufts of hairs on tho cars
aro apparently analogous to differences in certain wild spocies
of the genus.” A much more important difference, according.
to Daubenton, is that the intestines of domestic cats
wider, and a third longer than in wild cats of the same size;
and this apparently has been by their less strictly carnivorous
diet.

# Quoted by Isid. Geoffroy,  Hist. Nat. Gén., tom iis. p. 427.
y o4
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CHAPTER II.
HORSES AND ASSES,

'HORSE.—DIFFERENCES IN THE BREEDS—INDIVIDUAL VARIABILITY OF—
DIRECT EFFECTS OF THE CONDITIONS OF LIFE—CAN WITHSTAND MUCH COLD
~—BREEDS MUCH MODIFIED BY SELECTION—COLOURS OF THE HORSE—
DAPFLING—DARK STRIPES ON THE SPINE, LEGS, SHOULDERS, AND TOREUEAD

HORSES MOST

STRIPES SOMETIMES

s of the genus Equus.

! Riitimeyer, ‘Fauna der Pfahl-
iten,” 1861, 5. 122.

, in ‘Naf.
rary, Horses! 1841, vol.
Veith, ¢ Die naturgesch. Haus-
e 1856
“Descript. Dict. of
’ mm 1856, p. 153, “There
many different ~breeds, every

PROBABLY

) 10X 0 THE PRIITIVE STATE OF THE HORSE.
ASSES.—DREEDS OF—COLOUR OF—LIG- AND SHOULDER- STRIPES—SHOVLDER-
'ALSENT, SOMETIVES FOKED,
Tk history of the Horse is lost in antiquity. Remains of
this animal in a domesticated condition have been found in
the Swiss lake-dwellings, belonging to the Neolithic period.!
At the present time the number of breeds is great, as may be
seen by consulting any treatise on the Horse? Looking
to the mative ponies of Great Britain, those of the
BRE i, Welos, the Now;Forest, aud Devonshiro aro
distinguishable; and so it is, amongst other instances, with
 cach separate island in the great Malay archipelago? Some
of the breeds present great differences in size, shape of ears,
Jength of mane, proportions of the body, form of the withers
and hind quarters, and especially in the head. Compare the
' race-horse, dray-horse, and a Shetland pony in size, con-
figuration, and disposition ; and see how much greater the
ence is than between the seven or eight other living

inand baving f lesst ong poculiar to

ws'in Sumatra there are at
Josst two breeds; in Achin and Batu-
bara_one: in Java several breeds;
one in Bali, Lomboc, Sumbawa_(ane
of the best breeds), Tambora, Bima,
Gusungapl, Celabes Bty nnd
Philippines.” Other hroeds
fied by Zollinger in the ¢ Jouraal of
the Indian Archipelago,’ vol. v. p. 343,
e,

E2
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Of individual variations not known to characterise par-
t cular breeds, and not great or injurious enough to be called
monstrosities, I havenot collected many cases. Mr. G. Brown,
of the Cirencester Agricultural College, who has particularly
attended to the dentition of our domestic animals, writes to
me that he has “several times moticed eight permanent
incisors instead of ‘six in the jaw.” Male horses only
should have canines, but they are occasionally found in the
mare, though a small size.* The number of ribs on each
side is properly eighteen, but Youatt® asserts that not
unfrequently there are nineteen, the additional one being
always the posterior rib. It is a remarkable fact that the
ancient Indian horse is said in the Rig-Véda to have only
seventeen ribs ; and M. Piétrement,® who has called attention
to this subject, gives various reasons for placing full trust in
this statement, more especially as during former times the
Hindoos carefully counted the bones of animals. I have seen
several notices of variations in the bones of the leg; thus
M. Price 7 speaks of an additional bone in the hock, and of
certain abnormal appearances between the tibia and astra-
galus, as quite common in Irish horses, and not due to disease,
Horses have often been observed, according to M. Gaudry,®
to possess a trapezium and a rudiment of a fifth metacarpal
Yone, 5o that  one sees appearing by monstrosity, in the foot.
of the horse, structures which normally exist in the foot of
the Hipparion,”—an allied and extinet animal. In various
countries horn-like projections have been observed on the
frontal bones of the horse: in one case described by Mr.
Percival they arose about two inches ubove tho orbital pro-
cesses, and were “very like thosein a calf from five to six
months old,” being- from half to three-quarters of an inch in
length.” Azara has described two cases in South America in

+ “The Horse,” &e. by John Law- xxil, 1866, p. 22.
rence, 1820, p. 14, Perci o, of the Ennishillen

“The Veterinary,’ London, vol. v. Dngennu, in ¢ The \'elenn.uv, vol. i,
P i, P 224 see Azara, ¢ Des Quadrupddes.
® Mémoire sur les chevaux B du Paraguay, tom. i. p. 313, The

tesntaquatr obles” 1671
roc.

in “The  other cases mentioned by Huzard as
having occurred in Spain.

““Bulictin de Ta Sor. Gélog,tam,
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which the projections were between three and four inches in
length : other instances have occurred in Spain.

That there has been much inherited variation in the horse
cannot be doubted, when we reflect on the number of the
breeds existing throughout the world or even within the
same country, and when we know that they have largely
inereased in number since the earliest knownrecords,)® Even
in so fleeting a character as colour, Hofacker 1 found that,
out of 216 cases in which horses of the same colour were
paired, only eleven pairs produced foals of a quite different
colour.  As Professor Low ' has remarked, the English race-
horse offers the best possible evidence of inheritance.. The
pedigree of a race-horse is of more value in judging of its
probable success than its appearance : “ King Herod ” gained
in prizes 201,5051. sterling, and begot 497 winners ; * Eclipse *
begot 334 winners.

Whether the whole amount of difference between the
various breeds has arisen under domestication is doubtful,
From the fertility of the most distinct breeds® when crossed,
naturalists have generally looked at all the breeds as having
descended from a singlo species. Few will agree with
Colonel H. Smith, who believes that they have descended
from no less than five primitive and differently coloured
stocks.  But as several species and varieties of the horse
existed 1* during tho later tertiary periods, and as Riitimeyer

differences in the size and form of the skull in the
earliest known domesticated horses,® we ought not to feel
sure that all our breeds are descended from a single species,

.~ ® Godron, ¢De PEspee tom. i tendency has been more carefully
observed.

M ¢Ueber die Eigenschaften,” &c.,
1828, 5. 10.

1 *Domesticated Animals of the
British Islands,’ pp. 527, 532.
the veterinary treatises and papers
which I have ‘read, the writers insist
in the strongest terms on the inherit-

tendencies and qualities. Perhaps the
‘principle of inheritance is not really
stronger in the horse than in any other
animal; but, from its value, the

1 Andrew Knight crossed breeds so
different in size as a dray-horse and
Norwegian pony: see A. Walker on
¢ Intermarriage,’ 1838, p. 205,

14 ¢ Nat. Library, Horses," vol. xii.
p. 208.

15 Gervais, ¢Hist. Nat. Mamm.’
tom. ii. p. 143, Owen, * British Fossil
Mammals,” p. 383.

16 ¢ Kenntniss der fossilen Porde,
31, :
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The savages of North and South America easily reclaim the
feral horses, so that there is no improbability in savages in
various quarters of the world having domesticated more than
one native species or natural race. M. Sanson 7 thinks that
he has proved that two distinct species have been domesti-
cated, one in the East, and one in North Africa; and that
these differed in the number of their lumbar vertebra and in
various other parts ; but M. Sanson seems to believe that osteo-
logieal characters are subject to very little variation, which
is certainly a mistake. At present mo aboriginal or truly
wild horso is positively known to exist; for it is commonly
believed that the wild horses of the Bast are escaped
domestic animals® If therefore vur domestic breeds are
descended from several species or natural races, all have
become extinet in the wild state.

With respect to the causes of the modifications which
horses have undergone, the conditions of life seem to produce
a considerablo direct effect. Mr. D. Forbes, who has had
excellent opportunities of comparing the horses of Spain
with those of South America, informs me that the horses of
Chile, which have lived under nearly the same conditions as
their progenitors in Andalusia, remain unaltered, whilst the
Pampas horses and the Puno ponies are considerably modified.
There can be no doubt that horses become greatly reduced
in size and altered in appearance by living on mountains
and islands ; and this apparently is due to want of nutritions
or varied food. Every one knows how small and rugged the
ponies are on the Northern islands and on the mountains of
Europe. Corsica and Sardinia have their native ponies; and
there were,!® or still are, on some islands on the coast of
Virginia, ponies like those of the Shetland Islands, which
are believed to have originated through exposure fo un-
favourable conditions. The Puno ponies, which inhabit the

* ¢ Comptes rendus,’ 1866, p. 485,  remarked on the improbability of man
and  Journal de 'Anat. et de a Phys.)  in ancient times having extirpated a
ai 1808, ies in a region where it can now
3 Mr. W. C. L. Martin (¢The in numbers.
Horse,” 1845, p. 34), in_arguing “Transact. Maryland Academy,”
against the belief that the wild vl i. part i, p. 28,
stern horses are merely foral, has
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lofty regions of the Cordillera, are, as I hear from Mr. D.
Forbes, strange little creatures, very unlike their Spanish
progenitors. Further south, in the Fallland Islands, the
offspring of the horses imported in 1764 have already so
much deteriorated in size* and strength that they are un-
fitted for catching wild cattle with the lasso; so that fresh
horses have to be brought for this purpose from La Plata at
a great expense. The reduced size of the horses bred on
both southern and northern islands, and on several moun-
tain-chains, can hardly have been caused by the cold, as a
similar reduction has occurred on the Virginian and Medi-
terranean islands. The horse can withstand intense cold,
for wild troops live on the plains of Siberia under lat. 56°,
and aboriginally the horses must have inhabited countries
annually covered with snow, for he long retains the instinct
of scraping it away to get at the herbage beneath. The
wild tarpans in the East have this instinet; and so it is, as
1 am informed by Admiral Sulivan, with the horses recently
and formerly introduced into the Falkland Islands from
La Plata, some of which have run wild; this latter fact is
remarkable, as the progenitors of these horses could not have
followed this instinct during many generations in La Plata.
On the other hand, the wild cattle of the Falklands never
scrape away the snow, and perish when the ground is long
covered. In the northern parts of America the horses de-
scended from those introduced by the Spanish conquerors of
Mexico, have the same habit, as have the native bisons, but
10t 80 the cattle introduced from Europe.?

The horse can flourish under intense heat as well as under
intense cold, for he is known to come to the highest perfec-
tion, though not attaining a large size, in Arabia and
northern Africa. Much humidity is apparently more in-
jurous to the horse than heat or cold. In the Falkland
Tslands, horses suffer much from the dampness; and this

# My, Mackinnon on ¢ The Falkland

Jelands,’ p. 25. The average height of

the Falkland horses is said to be 14

Bands dinches, - S also my * Joural

of Researches.”
A

Pallas, ¢ Act. Acad, St. Peters-

burgh,’ 1777, part ii. p. 265. With
sospct t the farpaus seraing swxy
she snow, s Col. Hamilton Simith in
Nat. Lib,

anl rative,' vol. i p.
a7 2ot by Bl 3. Biskaraon,
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circumstance may perhaps partly account for the singular
fact that to the eastward of the Bay of Bengal® over an
enormous and humid area, in Ava, Pegu, Siam, the Malayan
archipelago, the Loo Choo Islands, and a large part of
China, no fullsized horse is found. When we advance as
far castward as Japan, the horse reacquires his full size

With most of our domesticated animals, some breeds are
kept on account of their curiosity or beauty; but the horse
is valued almost solely for its utility. Hence semi-monstrous
breeds are not preserved ; and probably all the existing
breeds have been slowly formed cither by the direct action
of the conditions of life, or through the selection of individual
differences. No doubt semi-monstrous breeds might have
Deen formed : thus Mr. Waterton records 2 the case of a mare
which produced successively three foals without tails; so
that a tailless race might have been formed like the tailless
races of dogs and cats. A Russian breed of horses is said to
have curled hair, and Azara® relates that in Paraguay
horses are occasionally born, but are generally destroyed,
with hair like that on the head of a negro; and this pecu-
liarity is transmitted even to half-breeds: it is a curious
case of correlation that such horses have short manes and
tails, and their hoofs are of a peculiar shape like those of
a mule.

1t is scarcely possiblo to doubt that the long-continued
selection of qualities serviceable to man has been the chief
agent in the formation of the several breeds of the horse.
Look at a dray-horse, and see how well adapted he is to draw
heavy weights, and how unlike in appearance to any allied
wild animal. The English race-horse is known to be de-
rived from the commingled blood of Arabs, Turks, and
Barbs; but selection, which was carried on during very early

* Mr. J. H. Moor, ¢ Notices of the  Serviee Institution, vol. .
lm‘lunz\rchlpellgn ‘Singapore, 1837, *Essays on Natural History,” 2ud

189, from Java was sent i
(‘Aﬂmnmnm, wu, P 718) to th uadrupdles du _Paraguay,’
Queen only 28 inches in height. For . 333 Dr. Canfield informs.
the Loo Choo Islands, see Becchey’s me that a breed with curly hair was
“Voyage, 4th elit, vol. i p. 499, formd by selection at Los Angeles in
Crawford, ‘History of the North America.

Horse;* *Journal of Royal United
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times in England,? together with training, have made him &
very different animal from his parent-stocks. As a writer in
India, who evidently knows the pure Arab well, asks, who
now,  looking at our present breed of race-horses, could have
conceived that they were the result of the nnion of the Arab
horse and African mare?” The improvement is so marked
that in running for the Goodwood Cup * the first descendants
of Arabian, Turkish, and Persian horses, arc allowed a dis-
count of 18 Ibs. weight; and when both parents are of these
countries a discount of 36 Ibs2* Tt is notorions that the
Arabs have long been as careful about the pedigreo of their
horses as we are, and this implies great and continued care
in breeding. Secing what has been done in England by
caroful breeding, can wo doubt that the Arabs must likewise
have produced during the course of centuries a marked effect
on the qualities of their horses? But we may go much
farther back in time, for in the Bible we hear of studs care-
fully kept for breeding, and of horses imported at high prices
from various countries.* We may therefore conclude that,
whother or not the various existing breeds of the horse have
proceeded from one or more aboriginal stocks, yet that a great
amonnt of change has resulted from the direct action of the
conditions of life, and probably a still greater amount from
the long-continued selection by man of slight individual
differences.

With several domesticated quadrupeds and birds, certain
coloured marks are cither strongly inherited or tend to re-
appear after having been lost for a long time. As this
subject will hereafter be seen to be of importance, I will give
a full account of the colouring of horses. Al English breeds,

2 Seo the evidence on this head in  tan

“Land and Water,’ May 2nd, 1868,
 Prof. Low, ‘ Domesticated Ani-
mals, p. 546 With respect to the
writer in India, sce ‘India Sporting
Review,” vol. il. p. 181, As Lawrence
has remarked (*The Horse, p.
“perhaps no instance has ever oct
earred of a three-part bred horse (i.
4 horse, one of whose grandparent
was of impure blood) saving his dis-

o in ruming tyo miles with
thoroughbred racers.” e fo
annarsoh rooord o SepeaEphES
Tacers having been successful.

* Prof. Gums (n b et
Mamm,’ tom. 44) has collected
maay fucte on this h:ud For instanea,
Solomon (Kings, B. i. ch. x. V.
bought horses in Egypb ata hwh
price.
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however unlike in size and appearance, and several of those
in India and the Malay archipelago, present a similar range
and diversity of colour. The English race-horse, however,
is said * never to be dun-coloured; but as dun and cream-
coloured horses are considered by the Arabs as worthless,
“and fit only for Jews to ride,” ! these tints may have been
removed by long-continued selection. Horses of every colour,
and of such widely different kinds as dray-horses, cobs, and
ponies, are all occasionally dappled® in the same manner as
is s0 conspicuous with grey horses. This fact does not throw
any clear light on the colouring of the aboriginal horse, but
is a case of analogous variation, for even asses are sometimes
dappled, and I have seen, in the British Museum, a hybrid
from the ass and zebra dappled on its hinder quarters. By
the expression analogous variation (and it is one that I
shall often have occasion to use) I mean a variation occurring
in a species or variety which resembles a normal character in
another and distinct species or variety. Analogou: iati
may arise, as will be explained in a future chapter, from two
or more forms with a similar constitution having been ex-
posed to similar conditions,—or from one of two forms having
reacquired through reversion a character inherited by the
other form from their common progenitor,—or from both
forms having reverted to the same ancestral character. We
shall immediately see that horses occasionally exhibit a ten-
dency to become striped over a large part of their bodies;
and as we know that in the varieties of the domestic cat and

in several feline species stri
cloudy

pes readily pass into spots and
the cubs of the uni 1

d lion

being spotted with dark marks on a lighter ground—we

may suspect that the dappling of the horse, which has been

= ¢The Field,’ July 13th, 1861, p.
42.

# E. Vernon Harcourt, ‘Sporting
in Algeria,’ p. 26.

# [ state this from my own obser=
vations made during several years on
the colours of horses. I have seen
cream-coloured, light-dun and mouse-
dun horses dappled, which I mention

ocause it has been stated (Martin,
¢History of the Horse,’ p. 134) that
funs are never dappled. Martin (p.
205) refers to dappled asses. In the
Farrier’ (London, 1828, pp. 453, 455)
there are some good remarks on the
dappling of horses; and likewise
Col. Hamilton Smith on ‘The Horse.
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noticed by some anthors with surprise, is a modification or
vestige of a tendency to become striped.

This tendency in the horse to become striped is in several respects
an interestng fact. Horses ofal colours of the most diverso breeds,
in various parts of the world, often have a dark stripe extending
along the spine, from the mane to the tail; but this is so common
$hat T nood enter into no partioulars ' Occasionally horses are
transversely barred on the legs, chiefly on the under side; and m

B 17 tiey have a distinct sixipe on!the shoulder, 1ks thation the
shoulder of the ass, or a broad dark patch representing a stripe.
Before entering on any details T must premise that the term dw
eoloured is vague, and includes three groups of colours, viz., that

Fig. 1.—Dun Devoushire Pony, with shoulder, spinal, and leg stripes.

Detween cream-colour and reddish-brown, which graduates into
light-bay or light-chestnut—this, I believe is often called fallow-
dun ; secondly, leaden or slate-colour or mouse-dun, which graduates
fulo an aslcolour; and, lastly, darldun, between brown and black.

England 1 have examincd a rather large, lightly-builf, fallow=
dun Devonshire pony (fig. 1), with a conspicnous efripe along the
back, with light transverse stripes on the under sides of its front
B, e with foux. parallel stripos on sach shonlder, Of these fou.
stripes the posterior ono was very minute and faint; the anterior
one, on the other hand, was long and broad, but interrupted in the

# Some details are given in ‘The  nut pony had the same stripe, as
Farrier,’ 1828, pp. 452, 455 One of  a remarkably heavy chestnut cart-
the smallest ponies 1 ever saw, of the  horse. Race-horses often have the
colour of a mouse, had a conspicuous  spinal stripe.
spinal stripe. A small Indian chest-
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middle, and truncated at its lower extremity, wifh the anterior
angle produced into a long tapering point. 1 mention this latter
fact because the shoulder-stripe of the ass occasionally presents
exactly the same appearance. 1 have had an outline and deseription
sent t0 me of a_small, purely-bred, light fallow-dun Weleh pony,
with a spinal stripe,a single fransverse stripe on each leg, and three
shoulder-stripes; the posterior stripe corresponding with that on
the shoulder of the ass was the longest, whilst the two anterior
parallel stripes, arising from the mane, decreased in length, in a
reversed manner as compared with the shoulder-stripes on the
above-deseribed Devonshire pony. I have seen a bright fallow-dun
cob, with its front legs transversely barred on the under sides in the
most i ‘manner; also a dark-lead 1 pony
with similar leg stripes, but much less conspicuous; also a bright
fallow-dun_colt, fully three-parts with very plain
transvere stripes on the legs; also a_chestnut-dun cart-horse with
a conspicuous spinal stripe, with distinet traces of shoulder-stripes,
but none on the legs; I could add other cases. My son made &
sketch for me of a large, heavy, Belgian cart-horse, of a fallow-dun,
with a conspicuous spinal stripe, traces of leg-stripes, and with two
paralll (threo inches apart) stripos about soven or eight inches in
length on both shoulders, * I have seen another rather light cart-
horse, of a dirty dark _cream-colour, with striped legs, and on one
shoulder a large ill-defined dark cloudy patch, and on the opposite
shoulder two parallel fuint stripes. All the cases yet mentioned are
duns of various tints; but Mr. W. W. Edwards has seen a near;
thoroughbred chestnut horse which had the spinal stripe, ang
distinet bars on the legs; and I have seen two bay carriage-horses
with black spinal stripes’ one of these horses had on each shoulder
a light shoulder-stripe, and the other had a broad back ill-defined
stripe, running obliquely half-way down each shoulder; neither had
leg-stripes.

The most interesting case which T have met with occurred in a

colt of my own breeding. A bay mare (descended from a dark-

brown Flemish mare by o light grey Turcoman hovse) was put to
Hereules, a thoroughbred dark bay, whose sire (Kingston) and dam
were both bays. The colt ultimately turned out brown; but when
only a fortnight old it was a dirty by, shaded with mouse-grey,
and in parts with a yellowish tint : it had only a trace of the spinal
stripe, with a few obscure transverse bars on the legs; but almost
the whole body was marked with very narrow dark stripes, in most
parts so obscure as to be visible only in certain lights, like the
stripes which may be seen on black kittens. These stripes were
distinct on the hind-quarters, where they diverged from tho spine,
and pointed a little forwards; many of them as they diverged
became a little branched, exactly in the same manner as in some
zebrine species. The stripes were plainest on the forehead between
the ears, where they formed a set of pointed arches, one under
the other, decreasing in sizo downwards towards the muzzle;
exactly similar marks may bo seen on the forehead of the quagga
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and Burchell’s zebra. When this foal was two or three months old
all the stripes entirely disappeared. I have seen similar marks on
the forchead of a fully grown, fallow-dun, cob-like horse, having
& conspicuous spinal stripe, and with its front legs well barred.

In Norway the colour of the native horse or pony s dun, varying
from almost cream-colour to dark-mouse dun; and an animal is not
considered purely bred unless it has the spinal and leg-stripes3*
My son estimated that about a third of the ponies which he saw
there had striped legs; he counted seven stripes on the fore-legs and
wo on the hind-legs of one pony; only a few of them exhibited
traces of shoulder stripes; but I have héard of a cob imported from
Norway which had the shoulder as well as the other stripes well
developed. Colonel H. Smith® alludes to dun-horses with the

inal stripe in the Sierras of Spain; and the horses originally

lerived from Spain, in some parts of South America, are now duns.
Sir W. Elliot informs me that he inspected a herd of 800 South
American horses imported into Madras, and many of these had
transverse stripes on the legs and short shoulder-stripes; the most
strongly marked individual, of which a coloured drawing was sent
e, was & mouse-dun, with the shoulder-stripes slightly forked.

In the North-Western parts of India striped horses of more than
one breed are apparently commoner than in any other part of the
world; and I have received information respecting them from
soveral officers, especially from Colonel Poole, Colonel Cartis, Major
Campbell, Brigadier St. John, and others. The Kattywar horses
are often fifteen or sixteen hands in height, and are well but lightly
built, They are of all colours, but the several kinds of duns prevail;
and these are so generally striped, that a horse without stripes it
ot considered pure. Colonel Poole believes that all the duns have
the spinai stripe, the leg-stripes are generally present, and he thinks
that about half the horses have the shoulder-stripe; this stripe is
sometimes double or treble on both shoulders. Colonel Poole has
often seen stripes on the checks and sides of the nose. He has seen
stripes on the grey and bay Kattywars when first foaled, but they
soon faded away. Ihave received other ncoounts of eream-colonred,
bay, brown, and grey Kattywar horses being striped. Eastward of
India, the Shan (north of Burmah) ponies, as L am informed by

. Blyth, have spinal, leg, and shoulder stripes. Sir W. Elliot
informs me that he saw two bay Pegu ponics with leg-stripes.
Burmese and Javanese ponies are frequently dun-coloured, and have
the three kinds of stripes, “in the same degreo as in England.”®
M. Swinhoe informs me that he examined two light-dun ponies of

M1 have received information, vol. xii. p. 275.

through the kinduess of the Consul- 3 Mr. G. Clark, in ¢ Annal and Mag.
General, Mr. J. R. Crowe, from Prof.  of Nat. History,’ 2nd_series, vol. ii
Boeck, Rasck, and Esmarck, on the 1848, p. 363. Mr. Wallace informs
me that he saw in Java a dun an
clay-coloured horse with spinal and
leg stripes.
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two Chinese breeds, viz. those of Shanghai and Amoy ; both had the
spinal stripe, and the latter an indistinct shoulder-stripe.
thus see that in all parts of the world ol ks horse
different as possible, when of a dun-colour (including under this
term a wide range of tint from cream to dusty black), and rarely
when almost white tinged with yellow,grey, ay, and cf festnut, have
the several above-specified stripes. Horses which are of a yellow
colour with white mano and tail, and which aro sometimes called
duns, T have never scen with stripes.¥
Fromn reasois wirish willbe spparent in the chapter on Reversions
I have endeavoured, but with poor success, to discover whether
duns, which are so much oftener striped than other coloured horses,
are crer produced from tho crosing of two horses, neihor of whicl
uns. ns to whom I have applied believe that one
parent must et dun; and it is gencrally asserted, that, when this is
the case, the dun-colour and the stripes are strongly inherited.*
One case, however, has fallen under my own observation of a
foal from a black tmato by a bay horse, which when fally grown
e Gark fallow.dun sl bad (s ‘matrole bt i pisin spmul
Hofacker  gives two instanios of mouse-duns (isusrap)
3emg " produced from two parents of different colours and neit

The stripes of all kinds are generally plainer in the foal than in
the adult horse, being commonly lost at the first shedding of the
hair® Colonel Poole believes that the stripes in the Kattywar
breed are plainest when the colt is first fo:ulegﬁ they then become
Tess and less distinct till after the first cont is shed, when they come
out as strongly as before; but certainly often fade away as the age
of the horse increases.” Two ofher accounts confirm this fading of
the stripes in_old horses in India. ~One writer, on the other hand,
states that colts are often born without stripes, but that they appear
as the colt grows older. Three authorities affirm that in Norway
the smpes are less plain in the foal than in the adult. In the case
deseribed by me of the young foal which was narrowly striped over
nearlyall s body, therd was o donbt about tho carly and complete
disappearance of the stripes. Mr. W. W. Edwards examin
me twenty-two foals of race-horses, and twelve had the spinal stripe
more or less plain; this fact, and some other accounts which I have
Teceived, lead me to believe that the spinal stripe often disappears in
the English race-horse when old. With natural species, the young
often exhibit characters which disappear at maturity.

The stripes are variable in colour, but are always darker
than the rest of the body. They do not by any means always

, also, on this ]\an, $The. = iTsher die Rigmachation, Aoy
b

mm July 27th, 91 1828, . 13,
WL e 1801, ot 408 o Von Nathusius, +Vortzige tber
545, Vichzucht,’ 1872, 135,
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coexist on the different parts of the body : the legs may bo
striped without any shoulder-stripe, or the converse case,
which is rarer, may occur ; but I have never heard of either
shoulder or leg-stripes without the spinal stripe. The latter is
by far the commonest of all the stripes, as might have been
expected, as it characterises the other seven or eight species
of the genus. It is remarkable that so trifling a character as
the shoulder-stripe being double or triple should occur in
such different breeds as Welch and Devonshire ponies, the
Shan pony, heavy cart-horses, light South American horses,
and the lanky Kattywar breed. Colonel Hamilton Smith
believes that one of his five supposed primitive stocks was
dun-coloured and striped; and that the stripes in all the
other breeds result from ancient crosses with this one primi-
tive dun; but it is extremely improbable that different
breeds living in such distant quarters of the world should all
have been crossed with any one aboriginally distinet stock.
Nor have we any reason to believe that the effects of a cross
at a very remote period would bo propagated for so many
generations as is implied on this view.

With respect to the primitive colour of the horse having
been dun, Colonel Hamilton Smith 4 has collected a large
Dody of evidence showing that this tint was common in the
East as far back as the time of Alexander, and that the wild
horses of Western Asia and Eastern Europe now are, or re-
cently were, of various shades of dun. It seems that not very
long ago a wild breed of dun-coloured horses with a spinal
stripe was preserved in the royal parks in Prussia. 1 hear
from Hungary that the inhabitants of that country look at
the duns with & spinal stripe as the aboriginal stock, and s
it is in Norway. Dun-coloured ponies are not rare in the
mguntainous parts of Devonshire, Wales, and Scotland, where
the aboriginal breed would have the best chance of being

4 (Nat, Library,” vol. xii. (1841),
109, 156 to 163, 280, 281.
am-colour, passing into Isabella
(ie. the colour of the dirty linen of
Queen Isubella), seems to have been
common in ancient times. See also
Pallas’s account of the wild horses of

the East, who speaks of dun and brown
as the ‘prevalent_colours. In the
Teelandic sagas, which were committed
to writing ' in the twelfth century,

dun-coloured horses with a_black
spinal stripe “are mentioned; soe
Dasent’s translation, vol. i. p. 169
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preserved. In South America in the time of Azara, when
the horse had been feral for about 250 years, 90 out of a 100
horses were “bai-chitains,” and the remaining ten were
“zains,” that is brown; not more than one in 2000 being
black. In North America the feral horses show a strong
tendency to become roans of various shades; but in certain
parts, as I hear from Dr. Canfield, they are mostly duns and
stri) 43,

Tn the following chapters on the Pigeon we shall sco that a
blue bird is occasionally produced by pure breeds of various
colours and that when this occurs certain black marks in-
variably appear on the wings and tail; so again, when vari-
ously coloured breeds are crossed, blue birds with the same
black marks are frequently produced. We shall further see
that these facts are explained by, and afford strong evidence
in favour of, the view that all the breeds are descended
from the rock-pigeon, or Columba livia, which is thus coloured
and marked. But the appearance of the stripes on the
wvarious breeds of the horse, when of a dun colour, does not
afford nearly such good evidence of their descent from a
singlo primitive stock as in the case of the pigeon: because
10 horse certainly wild is known as a standard of comparison ;
becanse the stripes when they appear are variable in cha-
racter; because there is far from sufficient evidence that the
crossing of distinct breeds produces stripes, and lastly,
because all the species of the genus Equus have the spinal
stripe, and several species have shoulder and log stripes.
Novertheless the similarity in the most distinet breeds in
their general rango of colour, in their dappling, and in the

in duns, of leg-stripes and
of double or triple dmnlder -stripes, taken together, uullcau

“ Azara, ¢ Quadrapides du Para-
. 307. In North
ca, vol. ii. p. 57) db
presigle o
gl e
horses of Mexico, as of all colours,
Black, gre, roun; and rons pid with
aux (“Travels in
ol Ameticn Eng, tralaty 235}

deseribes two wild horses from Mexica
as youn. In the Falkland Islands,
where the horse has been feral only
between 60 and 70 years, 1 was told

show that horses do not soon ruvl!"
to any uniform colour,
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the probability of the descent of all the existing races from a
single, dun-coloured, more or less striped, primitive stock, to
‘which our horses occasionally revert.
TaE Ass. |
Four species of Asses, besides three zebras, have been de-
seribed by naturalists. There is now little doubt that our
domesticated animal is descended from the Equus teniopus of
Abyssinia.* The ass is sometimes advanced as an instance
of an animal domesticated, as we know by the Old Testament,
from an ancient period, which has varied only in a very slight
degree. But this is by no means strictly true; for in Syria
alone there are four breeds;* first, a light and graceful
animal, with an agreeable gait, used by ladies; secondly,
.~ an Arab breed reserved exclusively for the saddle; thirdly,
a stouter animal usod for ploughing and various purposes ;
~ and lastly, the large Damascus breed, with a peculiarly long
body and ears. In the South of France also there are several
breeds, and one of extraordinary size, some individuals being
~ as tall as full-sized horses. Although the ass in England is
by no meaus uniform in appearance, distinet breeds have not
* been formed. This may probably be accounted for by the
animal being kept chiefly by poor persons, who do not rear
Jarge numbers, nor carcfully match and select the young.
For, as we shall see in a future chapter, the ass can with
easo be greatly improved in size and strength by careful -
selection, combined no doubt with good food; and we may
infer that all its other characters would be equally amend-
able to selection. The small size of the ass in England and
Northern Europe is apparently due far more to want of care
in breeding than to cold ; for in Western India, where the ass
~ is used as a beast of burden by some of the lower castes, it is
not mnch larger than a Newfoundland dog,  being gonerally
1ot more than from twenty to thirty inches hlgh
. ® Dr. Sclater, in ‘l"mm Zoolog. ng, ms,,.
Soe.,” 1862, p. 164. Hartmann 4 Col. Sykes” Cll of Mammalia,
(“Annalen der hndw.‘ B.xliv.p. ¢ Proe. Zooloy g uly 12th, 1831.
that this animal in its wild state  Williamson, * Oriental Field Sports,’
t-nl-y- striped across the legs.  vol. ii., quoted by Martin, p. 206.
W, C. Martin, History of the
VOL. L. ¥
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The ass varies greatly in colour; and its legs, especially
the fore-legs, both in England and other countries—for
instance, in China—are occasionally barred more plainly
than those of dun-coloured horses  Thirteen or fourteen
transverse stripes have been counted on both the fore and
hind legs. With the horse the occasional appearance of leg-
stripes was accounted for by reversion to a supposed parent-
form, and in the case of the ass we may confidently believe in
this explanation, as J. taniopus is known to be harred, though
only in a slight degree, and not quite invariably. The stripes
are believed to ocour most frequently and to be plainest on
the legs of the domestic ass during early youth,* as likewise
occurs with the horse. The shoulder-stripe, which is so emi-
nently characteristic of the species, is nevertheless variable
in breadth, length, and manner of termination. I have
measured one four times as broad as another, and some more
than twice as long as others. In ome lightgrey ass the
shoulder-stripe was only six inches in length, and as thin as
a piece of string; and in another animal of the same colour
there was only a dusky shade representing a stripe. T have
heard of three white asses, not albinoes, with no trace of
shoulder or spinal stripes;* and I have seen nine other asses
with no shoulder stripe, and some of them had no spinal
stripe. Three of the nine were light-greys, one a dark-grey,
another grey passing into reddish-roan, and the others were
brown, two being tinted on parts of their bodies with a
reddish or bay shade. If therefore grey and reddish-brown
asses had been steadily selected and bred from, the shoulder-
stripe would probably have been lost almost as generally and
completely as in the case of the horse.

The shoulder stripe on the ass is sometimes double, and
Mr. Blyth has seen even three or four parallel stripes.t® I
have observed in ten cases shoulder-stripes abruptly trun-
cated at the lower end, with the anterior angle produced into
a tapering point, precisely as in the above dun Devonshire

“ Blyth, in ‘Charlesworth's Mag.  *The Horse,’ p. 205.
of Nat. Hist.’ vol iv., 1840, p. 83. 1 ® ¢ Journal As. Soc. of Bengal." voir

1860, p. 231 Martin on the

have also been assured by'n breeder  xxvi
that this is the case. Horse, p. 205
¥ One case is given by Martin,
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pony. I have seen three cases of the terminal portion
abruptly and angularly bent; and have seen and heard of
four cases of a distinct though slight forking of the stripe.
In Syria, Dr. Hooker and his party observed for me no less
than five similar instances of the shoulder-stripe plainly
bifurcating over the fore leg. In the common mule it like-
wise sometimes bifurcates. When I first noticed the forking
and angular bending of the shoulder-stripe, T had seen enough
of the stripes in the various equine species to feel convinced
that even a character so unimportant as this had a distinct
meaning, and was thus led to attend to the subject. I now
find that in the E.burchellii and quagga, the stripe which

ds with the shoulder-stripe of the ass, as well as
some of the stripes on the neck, bifurcate, and that some of
those near the shoulder have their extremities bent angularly
backwards. The bifurcation and angular bending of the
stripes on the shoulders apparently are connected with the
nearly upright stripes on the sides of the body and neck
changing their direction and becoming transverse on the legs.
Finally, we sce that the presence of shoulder, leg, and spinal
stripes in the horse,—their occasional absence in the ass,—
the occurrence of double and triple shoulder-stripes in both
animals, and the similar manner in which these stripes ter-
minate downwards,—are all cases of analogous variation in
the horse and ass. These cases are probably mot due to
similar conditions acting on similar constitutions, but to a
partial reversion in colour to the common progenitor of the
genus.  We shall hereafter return to this subject, and discuss
it more fully. x
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CHAPTER IIT.
PIGS—CATTLE—SHEEP—GOATS.

PIGS NELONG T0 TWO DISTINOT TYPES, SUS SCHOFA AND INDIOUS—TORT-
oF crossen Nars 1N THE

—FERAL
CATTLE.—zs0 A R e e e

2RI TARK OATTLE—ON THE bRl RS
ERICAN

TS IATA GAXTL-—ORIAIN O THR YARIO0S RACRS OF GATTLE.
SHEEP. ATTACHED TO THE MALE SEX
N THE

o vAIOUS
OOl SEI-HONSTHOUS BUEEDS.
GOATS.—REMARKABLE VARIATIONS OF.
Tun breeds of the pig have recently been more closely studied,
though much still remains to be done, than those of almost any’
other domesticated animal. This has been effected by Her-
‘mann von Nathusius in two admirable works, especially in the
later one on the Skulls of the several races, and by Rittimeyer
in his celebrated Fauna of the ancient Swiss lake-dwellings.!
Nathusius has shown that all the known breeds may be
divided into two great groups: one resembling in all im-
portant respects and no doubt descended from the common.
wild boar ; so that this may be called the Sus scrofa group.
The other gronp differ in several important and constant
ts wild parent-form is unknown
the name given to it by Nnﬂmﬁms, according to the luw of
priority, is Sus indicus, of Pallas, This name mustnow be
followed, though an unfortunate one, as the wild aboriginal

! Hurmans vou Nathusius, ‘Die  Schweineschiidel, Berlin, 1864. Riti-
Racen des Schweines,” Berlin, 1860;  meyer, * Die Fauna der Pfahlbauten,
and ¢ Vnneud.en fiir walchtt, &, Basel, 1861.
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does mot inhabit India, and the best-known domesticated
breeds have been imported from Siam and China.

First for the Sus scrofa breeds, or those resembling the
common wild boar. These still exist, according to Nathusius
(Schweineschiidel, s. 75), in various parts of central and
northern  Burope; formerly every kingdom,? and almost
every province in Britain, possessed its own mative breed;
but these are now everywhere rapidly disappearing, being
replaced by improved breeds crossed with the S. indicus
form. The skull in the breeds of the S. scrofa type re-
sembles, in all important respects, that of the European wild
boar; but it has become (Schweineschiidel, s. 63-68) higher
and broader relatively to its length; and the hinder part is
more upright. The differences, however, are all variable in
degree. The breeds which thus resemble 8. scrofa in their
essential skull-characters differ conspicuously from each other
in other respects, as in the length of the ears and legs, cur-
vature of the ribs, colour, hairiness, size and proportions of
the body.

The wild Sus scrofa has a wide range, namely, Burope,
North Africa, as ldenhﬁed by osteological characters by Riti-
moyer, and Hind jarly identified by Nathusi
But the wild boars m}mblhng these several countries differ
50 much from each other in external characters, that they have
Deen ranked by some naturalists as specifically distinet. Even
within Hindostan these animals, according to Mr. Blyth,
form very distinct races in the different districts; in the N.
Western provinces, as I am informed by the Rev. R. Everest,
the boar never exceeds 36 inches in height, whilst in Bengal
one has been measured 44 inches in height. In Europe,
Northern Africa, and Hindostan, domestic pigs have been
known to cross with the wild native species;? and in

® Nathusius, Die Racen des  published on the fortility of the off-
Schyweines,’ Berlin, 1860 An excel-  spring from wild and tame swine,
leat appeni s given with roferonces  sco Burdach's Physiology, and Godrori
to published and_ trustworthy draw- ¢ De IEspéce,’ tom. 70.
of the breeds of each count Africa, ¢ Bull. de
For Europe, sec Bechstein,
turgesch. Deutschlands,’ 1801, B. i, s.
505. Several accounts hu\u been

Soe. dUcolimat.’
a.-, see Nathu-
sius, *Schweineschidel,” s
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Hindostan an accurate observer,t Sir Walter Elliot, after
describing the differences between wild Indian and wild
German boars, romarks that * the sumo differonces aro per-
ceptible in the of the t

We may thereforo conclude that the breeds of the Sus scrofa
typo are descended from, or have been modified by crossing
with, forms which may be ranked as geographical Taces, but
which, according to somo maturalsts, ought to bo renked as
distinet species.

Piga'of tho Sai fodioxs-type‘aze béét known to Baglishmen
under the form of the Chinese breed. The skull of S. indicus,
as described by Nathusius, differs from that of S. serofa in
several minor Tespeots, as in its greater breadth and in some
details in tho teeth; but chiefly in the shortness of the lachry-
mal bones, in the greater width of the fore part of the palate-
bones, and in the divergence of the premolar teeth., It
deserves especial notice that theso latter characters are not
gained, even in the least degree, by the domesticated forms
of . scrofa. After reading the remarks and descriptions
given by Nathusius, it scems to me to be merely playing
with words to doubt whether S. indicus ought to be ranked
as a species; for the above-specified differences are more
strongly marked than any that can be pointed out between,
for instance, the fox and the wolf, or the ass and the horse.
As already stated, 8. indicus is not known in a wild state;
but its domesticated forms, according to Nathusius, come
near to 8. vittatus of Java and somo allied species. A pig.
found wild in the Arn islands (Schweineschidel, s. 169) is
apparently identical with S. indicus; but it is doubtful
whether this is a truly native animal. The domesticated
breeds of China, Cochin-China, and Siam belong to this type.
The Roman or Neapolitan breed, the Andalusian, the Hun-
garian, and the “Krause” swine of Nathusius, inhabiting
south-castern Europe and Turkey, and having fine curly hair,
and tho small Swiss  Bindtnerschwein” of Riitimeyer, all
agree in their more important skull-characters with S. indicus,
and, as is supposed, have all been largely crossed with this

1‘ Sie W Lllmt, Catalogue of Mammalia, ‘Madras Journal of Lit. and Science,”
vol. x. p. 2
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form. Pigs of this type have existed during a long period
on the shores of the Mediterranean, for a figure (Schweine-
schiidel, s. 142) closely resembling the existing Neapolitan pig
was found in the buried city of Herculaneum.

Riitimeyer has made the remarkable discovery that there
lived contemporancously in Switzerland, during the Neo-
lithic period, two domesticated forms, the 8. serofi, and the
8. serofa palustris or Torfschwein. Riitimeyer perceived that
the latter approached the Fastern breeds, and, according to
Nathusius, it certainly belongs to the S. indicus group; but
Riitimeyer has subsequently shown that it differs in some
well-marked characters. This author was formerly convinced
that his Torfschwein existed as a wild animal during the
first part of the Stone period, and was domesticated during
a later part of the same period. Nathusius, whilst he fully
admits the curious fact first observed by Riitimeyer, that the
bones of domesticated and wild animals can be distinguished
by their different aspect, yet, from special difficulties in the
case of the bones of the pig (Schweineschiidel, s. 147), is not
convinced of the truth of the above conclusion ; and Riitimeyer
himself seems now to feel some doubt. Other naturalists
have also argued strongly on the same side as Nathusius.®

Several breeds, differing in the proportions of the body, in
the length of the ears, in the nature of the hair, in colour, &e.,
come under the S. indicus type. Nor i this surprising, con-
sidering how ancient the domestication of this form has been
both in Europe and in China. In this latter country the
date is believed by an eminent Chinese scholar 7 to go back
at least 4900 years from the present time. This same scholar
alludes to the existence of many local varieties of the pig in
China; and at the present time the Chinese take extraordi-
nary pains in feeding and tending their pigs, not even
allowing them to walk from place to place® Hence these
pigs, as Nathusius has remarked,? display inan eminent degree

3 Plblbanten, . 165 ot pasin. an. Julien, quoted by de Blain-

2 interesting essay, v)lle, ‘(ngn]h. ) p.

s i les Torfschweins,’ * Bichardeon, Pigs their Origin,’
1868, This author believes that the  &c, p. 2

Torfschwein is ealed om & ¥ Foie Rasen de Schweines,” s. 47,
e 5. sennriensis of 64,

distinet species,
Central Africa.
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the characters of a_highly- cultivated tace, and hence, no
doubt, their high value i the fmprovement of our Enropean
Dreeds. fus makes a

schiidel, s. 138), that the infusion of the gynd, or even of the
Jeth, part of the blood of 8. indicus into a breed of . serofa,
is sufficient plainly to modify the skull of the latter species.
This singular fact may perhaps be accounted for by several
of the chief distinctive characters of S. indicus, such as the
shortness of the lachrymal bones, &c., being common to
several species of the genus; for in crosses characters which
are common to many species apparently tend to be prepotent
over those appertaining to only a few species.

The Japan pig (S. pliciceps of Gray), which was formerly
exhibited in the Zoological Gardens, has an extraordinary
appearance from its short head, broad forehead and nose,
great, fleshy ears, and deeply furrowed skin. The following
woodeut is copied from that given by Mr. Bartlett.* Not
only is the face furrowed, but thick folds of skin, which are
harder than the other parts, almost like the plates on the
Indian rhinoceros, hang about the shoulders and rump. Tt
is coloured black, with white feet, and breeds true. That it
has long been domesticated there can be little doubt; and
this might have been inferred even from the fact that its
young are not longitndinally striped ; for this is a character
common to all the species included within the genus Sus and
the allied genera whilst in their natural state1 Dr. Gray 12
has described the skull of this animal, which he ranks not
only as a distinct species, but places it in a distinct section
of the genus. Nathusius, however, after his careful study of
the whole group, states positively (Schweineschidel, s, 153~
158) that the skullin all essential characters closely resembles
that of the short-eared Chinese breed of the S. indicus type.
Hence Nathusins considers the Japan pig as only a domesti-
cated variety of 8. indicus: if this really be the case, it is a

1 ¢ Proc. Zoolog. Soc, 1861, p. 263, in a_very interesting bt

! Sclater, in *Proc. Zoolog. Soc.’ Schildel dos Maskenschuweinos

l-eb 26th, 1861, Fph el L
“Proc. Zoolog. Soc.” 1862, p. 13.  Nathusius on the relationship o

The skt e e oen. deibed Rt o pige

much more fully by Professor Lucae
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wonderful instance of the amount of modification which can
be effected under domestication.

Formerly there existed in the central islands of the Pacific
Ocean a singular breed of pigs. Theso are des:
Rev. D. Tyerman and G. Bennett™ as of small

Fig. 2.—Head of Japan o Masked Pig. (Copled from Mr, Bartlett's paper in * Proc. Zoolog.
Soc’ 1861, p. 263.)

turned backwards, with a bushy tail not more than wo inches
in length, placed as if it grew from the back. Within half a
century after the introduction of European and Chinese pigs
into theso islands, the native breed, according to the above
authors, became almost completely lost by being repeatedly
crossed with them. Secluded islands, as might have been

1 ¢ Journal of Voyages and Travels from 1821 to 1829, vol. i. p. 300.
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expected, seem favourablo for the production or retention of
peculiar breeds ; thus, in the Orkney Islands, the hogs have
been described as very small, with erect and sharp ears, and
“with an appearance altogether different from the hogs
brought from the south.” 14

Secing how different the Chinese pigs, belonging to the
Sus indicus type, are in their osteological characters and in
external appearance from the pigs of the S. scrofa type, so
that they must be considered specifically distinct, it is a fact
well deserving attention, that Chinese and common pigs
have been repeatedly crossed in various manners, with un-
impaired fertility. One great breeder who had used pure
Chinese pigs assured me that the fertility of the half-breeds
inter se and of their recrossed progeny was actually increased ;
and this is the general belief of agriculturists. Again, the
Japan pig or S. pliciceps of Gray is so distinct in appearance
from all common pigs, that it stretches one’s belief to the
utmost to admit that it is simply a domestic variety; yet
this breed has been found perfectly fertile with the Berkshire
breed ; and Mr. Eyton informs me that he paired a half-bred
brother and sister and found them quite fertile together.

The modification of the skull in the most highly cultivated
races is wonderfal. To appreciate the amount of change,
Nathusius’ work, with its excellent figures, should be studied.
The whole of the exterior in all its parts has been altered :
the hinder surface, instead of sloping backwards, is directed
forwards, entailing many changes in other parts; the front
of the head is deeply concave; the orbits have a different
shape; the auditory meatus has a different direction and
shape; the incisors of the upper and lower jaws do not touch
each other, and they stand in both jaws beyond the plane of
the molars - the canines of the upper jaw stand in front of
those of the lower jaw, and this is a remarkable anomaly :
the articular surfaces of the occipital condyles are so greatly
changed in shape, that, as Nathusius remarks (s. 138), no
naturalist, secing this important part of the skull by itself,
would suppose that it belonged to the genus Sus. These

v. G. Low,  Fauna Oreadensis,” p. 10. See also Dr. Hibbert's account of
the pig of the Shetland Islands.
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and various other modifications, as Nathusius observes, can
hnrd]ybc considered as monstrosities, for they are mot in-
jurious, and are strictly inherited. The whole head is much
shortened ; thus, whilst in common breeds its length to that
of the bndv is as 1 to 6,
in the *cultur-racen”
the proportion is as 1
t0 9, and even recently
as 1 to 1125 The fol-
lowing woodcut® of the
head of a wild boar and
of a sow from a photo-
graph of the Yorkshire
Large Breed, may aid
inshowing how greatly
the head in a highly
cultivated race has been
modified and shortened.

Nathusius has well
discussed the causes of
the remarkablé changes
in the skull and shape
of the body which the
highly cultivated races
have undergone. These
modifications occur
chiefly in the pure and
crossed races of the S.
indicus type ; but their
commencement may
be clearly detected in
the slightly improved
breeds of the 8. scrofa
type.'" Nathusius states
positively (s. 99, 103),
as the result of common experience and of his experiments,

1 our and.of »Golden Daysy”a
arge Breed; the latter from a
. G pied from Skiney's edit. of + The

15 ¢ Die Racen des Schweines’ 5,70, excellent edition of *The Pig,' by
19 These woodeuts are copied from  Youatt, 1860, See pp. 1, 16, 19,
engravings given in Mr. S. Sidney’s 7 ¢ Schweineschildel,” s. 74, 135.
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that rich and abundant food, given during youth, tends by
some direct action to make the head broader and shorter;
and that poor food works a contrary result. Ho lays much
stress on tho fact that all wild and semi-domesticated pigs,
in ploughing up the ground with their muzzles, have,
whilst young, to exert the powerful muscles fixed to the
hinder part of the head. In highly cultivated races this
habit is no longer followed, and consequently the back of
the skull becomes modified in shape, entailing other changes
in other parts. There can hardly be a doubt that so great
a change in habits would affect the skull; but it seems
rather doubtfal how far this will account for the greatly
reduced length of the skull and for its concave front. It is
well known (Nathusius himself advancing many cascs,
5.104) that there is a strong tendency in many domestic
animals — in bull- and pug-dogs, in tho niata cattle, in
sheep, in Polish fowls, short-faced tumbler pigeons, and in
ono variety of the carp—for the bones of the face to become
greatly shortened. In the case of the dog, as H. Miller has
shown, this seems caused by an abnormal state of the pri-
mordial cartilage. We may, however, readily admit that
abundant and rich food supplied during many generations
would give an inherited tendency to increased size of body,
and that, from disuse, the limbs would become finer and
shorter*  We shall in a future chapter see also that the
skull and limbs are apparently in some manner correlated,
50 that any change in the one tends to affect the other.
Nathusius has remarked, and the observation is an in-
teresting one, that the peculiar form of the skull and body
in the most highly cultivated races is not characteristic of
any one race, but is common to all when improved up to the
samo standard. Thus the large-bodied, long-cared, English
breeds with a convex back, and the small-bodied, short-eared,
Chinese breeds with a concave back, when bred to the same
state of perfection, nearly resemble each other in the form
of the head and body. This result, it appears, is partly due
to similar causes of change acting on the several races, and

1 Nathusius, ¢ Die Racen des Schweines,’s. 1.
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partly to man breeding the pig for one sole purpose, namely,
for the greatest amount of flesh and fat ; so that selection has
always tended towards one and the same end. With most
domestic animals the result of selection has been divergence
of character, here it has been convergence.1?

The nature of the food supplied during many generations
has apparently affected the length of the intestines; for,
according to Cuvier,”® their length to that of the body in
the wild boar is as 9 to 1,—in the common domestic boar as
135 to 1,—and in the Siam breed as 16 to 1. In this latter
breed the greater length may be due either to descent from a
distinet species or to more ancient domestication. The number
of mamme vary, as does the period of gestation. The latest
authority says®! that the period averages from 17 to 20
weeks,” but | think there must be some error in this state-
ment: in M. Tessier’s observations on 25 sows it varied from
109 to 123 days. The Rev. W. D. Fox has given me ten
carefully recorded cases with well-bred pigs, in which the
period varied from 101 to 116 days. According to Nathusius
the period is shortest in the races which come early to ma-
turity ; but the course of their development does not appear
to be actually shortened, for the young animal is born,
judging from the state of the skull, less fully developed, or
in a more embryonic condition,?” than in the case of common
swine. In the highly cultivated and early matured races .
the teeth, also, are developed earlier.

The difference in the number of the vertebrse and ribs in
different kinds of pigs, as observed by Mr. Eyton,® and as
given in the following table, has often been quoted. The
African sow probably belongs to the 5. scrofa type; and Mr.

Racen des Schweines,’s, 47,

“Schweineschiidel,’ s. 104, Compare,

also, the figures of the old Irish and

the improved Irish breeds in Richard-
i 7.

d. Geoffray, ¢ Hist.

3 <Proc. Zoolog. So
T have not given the Gt v g
s Mr. Eyton says some might possibly

have been lost. T have added together
the dorsal and lumbar vertebra, owing
wen's remarks (Journal
vol. ii. p. 28) on the differ-
ence between dorsal and lumbar
vertebra depending only on the
development of therits. Novertheloss
the difference in the number of the
ribs in pigs deserves motice. M.

various pigs;
3.

= “Comptes
mndm,,’ i, p. 84
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Eyton informs me that, since the publication of this paper,
cross-bred animals from the African and English races were
found by Lord Hill to b perfectly fertile.

Frencl
n:n ese | Wild Boar | Dumes
it e | Qe | it | SN
I | "Cutter.
Dorsal vertebrm .. 15 13 2§ Je sl 1114
Lumbar.. .. ] ] i i Loy 5
Dmnlnndlumhr
} 21 19 1 19 19
Bnml Sk ety 5 5 & ok 4
|
Total number of %5
el imbanctlylyie ns 2 | 23

Some semi-monstrous breeds deserve notice. From the
time of Aristotle to the present time solid-hoofed swine have
occasionally been observed in various parts of the world.
Although this peculiarity is strongly inherited, it is hardly
probable that all the animals with solid hoofs have descended
from the same parents; it is more probable that the same
peculiarity has reappeared at various times and places. Dr.
Struthers has lately described and figured® the structure
of the feet ; in both front and hind feet the distal phalanges
of the two greater toes are represented by a single, great,
hoof-bearing phalanx; and in the front feet, the middle
phalanges are represented by a bone which is single towards
the lower end, but bears two separate articulations towards
the upper end. From other accounts it appears that an
intermediate toe is likewise sometimes superadded.

Another curious_anomaly is offered by the appendages,
deseribed by M. Eudes-Dy often
the Normandy pigs. These appendages are always attached
to the same spot, to the corners of the jaw; they are cylin-

™ ¢Elinburgh New Philosoph.  Blainvilles Ostéographie, p. 128, for
Journal,’ April, 1863. See also De various authorities on this subject.
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drical, about three inches in length, covered with bristles,
and with a penil of bristles rising out of a sinus on one
side: they have a cartilaginons centre, with two small longi-
tudinal muscles: they occur either symmetrically on both
sides of the face or on one side alone. Richardson figures
them on the gaunt old “ Irish Greyhound pig;” and Nathu-
sius states that thoy occasionally appear in all the long eared

Fig. 4.-O1d Irish Pig, with juw-appendages. (Copied from H. D. Richardson on Pigs.)

races, but are not strictly inherited, for they occur or fail in
animals of the same litter.™ As no wild pigs are known to
have analogous appendages, we have at present no reason to
suppose that their appearance is due to reversion; and if
this be so, we are forced to admit that a somewhat com-
plex, though apparently useless, structure may be suddenly
developed without the aid of selection.

It is a remarkable fact that the boars of all domesticated
breeds have much shorter tusks than wild boars. Many facts
show that with many animals the state of the hair is much
affected by exposure to, or protection from, climate ; and as
wo see that the state of the hair and teeth are correlated in
Turkish dogs (other analogous facts will be hereafter given),
may we not venture to surmise that the reduction of the tusks

8 Eudes - Deslongchamps, Mé - ¢Pigs, their Origin, &, 1847, p. 50
moires de la Soc. Linn. de Normandie,”  Nathusius, ‘ Die Racen des Schweines,”
vol. vii,, 1842, p.. 41 Richardson, 554

© The Complete Work of Charles Darwin Online



80 DOMESTIC PIGS. Onar. L.
in the domestic boar is related to his coat of bristles being
diminished from living under shelter ? On the other hand,
as we shall immediately see, the tusks and bristles reappear
with feral boars, which are no longer protected from the
weather. Tt is not surprising that the tusks should be more
affected than the other teeth; as parts developed to serve
as sccondary sexual characters are always liable to much
variation.

Tt is a well-known fact that the young of wild European
and Indian pigs,? for the first six months, are longitudinally
banded with light-coloured stripes. This character generally
disappears under domestication. The Turkish domestic pigs,
however, have striped young, as have those of Westphalia,
« whatever may be their hue;”* whether these latter pigs
belong to the same curly-haired race as the Turkish swine,
1 do not know. The pigs which have run wild in Jamaica
and the semi-feral pigs of New Granada, both those which
are black and those which are black with a white band across
the stomach, often extending over the back, have resumed
this aboriginal character and produce longitudinally-striped
young. This is likewiso the case, at least occasionally, with
the noglected pigs in the Zambesi settlement on the coast of
Africa.”®

= D, Johnson's * Sketches of Indian  Hamilton
Field Sports, p. 272. M. Crawi vol.

good with the wikl pigs of the Malay

peninsula.
=1 For Turkish pigs, see Desmarest,

ith, in ¢Nat. Library,”

p.93. With respect to Africa

see Livingstone's *Expedition to the

Zambesi,” 1865, p. 153. The most

precise statement with respect to the

tusks of the West Indian foral boars is
by Roulin); &

Mummlogie) 1820, p. 01 For by P. Lalat (quoted
thi

“Pigs, their Origin, &c.,' 1847, p. 41.
= With respect to the several fore-
oing and following statements on

foral pigs, sce Roulin, P
sentés par divers Savans & Acad.,’
&, Paris, tom. vi. 1835, p. 826, 1t
should be' observed that his account
does not apply to truly feral pigs;
ut to pigs long introduced into the
country and living in & half-wild
o or the truly feral pigs of
osse’s ¢ Sojourn_in

5 and

state.
Jamaica, see
Jamaica,’ 1851, p. 38

Col.

is author attributes the state of
these pigs to descent from a dom,
stock which he saw in Spain. Adwmiral
Sulivan, R.N., had ample opportunities
of observing the wild pigs on Eagle
Tslet in the Falklands ; and he informs
me that they resembled wild boars
with bristly Tidged backs and large
tusks. The pigs which have run wild
in the province of Buenos Ayres
(Rengger, * Singethiere,” . 331) have
not reverted to the will type. De
Blainville (‘Ostéographie,’ p. 132)
refers to two skulls of domestic pige
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The common belief that all domesticated animals, when
they run wild, revert completely to the character of their
parent-stock, is chiefly founded, as far as I can discover, on
foral pigs. But even in this case the belief is not grounded
on sufficient evidence; for the two main types, namely, S.
serofa and indicus, have not been distinguished. The young,
as we have just seen, reacquire their longitudinal stripes, and

the boars invariably reassume their tusks.

They revert also

in the general shape of their bodies, and in the length of
their legs and muzzles, to the state of the wild animal, as
might have been expected from the amount of exercise which
they are compelled to take in search of food. In Jamaica the
feral pigs do not acquire the full size of the European wild
Tboar, “ never attaining a greater height than 20 inches at the

shoulder.”

Tn various countries they reassume their original

Dristly covering, but in different degrees, dependent on the

climate ;

thus, according to Roulin, the semi-feral pigs in

the hot valleys of New Granada are very scantily clothed ;
whereas, on the Paramos, at the height of 7000 to 8000 feet,
they acquire a thick covering of wool lying under the
bristles, like that on the truly wild pigs of France. These
pigs on the Paramos are small and stunted. The wild boar
of India is said to have the bristles at the end of its tail
arranged like the plumes of -an arrow, whilst the European
boar has a simple tuft; and'it is a curious fact that many,
but not all, of the feral pigs in Jamaica, derived from a

Spanish stock, have a plumed tail®

With respect to colour,

foral pigs generally revert to that of the wild boar; but in

certain parts of S. America, as we have seen, some of the
semi-feral pigs have a curious white band across their

stomachs; and in certain other hot places the pigs are red,

sent from Patagonia by AL dOrbigny,
| aud he siates that they hove the
* oceipital elevation of the wild European
4 h-:, but that the head altogether is
‘ lus courte et plus ramassée.” He

also, to the skin of a feral pig
from North America, and says, “1i
‘ressemble tout & fait & un petit sang-

VOL. I

mnd this colour has likewise occasionally been observed in

Yir,mai L et presque tout i, 8
peut-Gtre un peu plus ramassé
ses formes.”

Gosse's ¢ Jamaica,” p. 386, with
quotation from Williamson's * Oriental
Field Sports.” Also Col. Hamilton
ith, in < Nataralist Library,’ vol.
ix. p. 94

G
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the feral pigs of Jamaica. From theso several facts we seo
that with pigs when feral there is a strong tendency to
revert to the wild types; but that this tendency is largely
governed by the nature of the climate, amount of exercise,
and other causes of change to which they have been
subjected.

The last point worth notice is that we have unusually good
evidence of breeds of pigs now keeping perfectly true, which
have been formed by the crossing of several distinet breeds.
The Tmproved Essex pigs, for instance, breed very true; but
there is no doubt that they largely owe their present excellent
qualities to crosses originally made by Lord Western with the
Neapolitan race, and to subsequent crosses with the Berkshire
breed (this also having been improved by Neapolitan crosses),
and likewise, probably, with the Sussex breed.* In breeds
thus formed by complex crosses, the most careful and unre-
mitting sel during many Tas been found to be
indispensable. Chiefly in consequence of so much crossing,
some well-known breeds have undergone rapid changes ; thus,

cording to Nathusins,* the Berkshire breed of 1780 is quite
different from that of 1810; and, since this latter period, at
least two distinct forms have borne the same name.

Carrie.
Dowstic cattle are certainly the descendants of more than
one wild form, in the same manner as has heen shown to be the
case with our dogs and pigs. Naturalists have generally
made two main divisions of cattle: the humped kinds inhabit-
ing tropical countries, called in India Zebus, to which the
specific name of Bos indicus has been given ; and the common
non-humped cattle, generally included under the name of
Bos tawrus. The humped cattle were domesticated, as may
be seen on the Bgyptian monuments, at least as early as the
twelfth dynasty, that is 2100 p.c. They differ from common
cattle in various osteological characters, even in a greater

S Sidney's edition of ¢ Youatt on  #1 ¢Schweineschiidel,” s. 140.
the Pig,” 1860, pp. 7, 26, 27, 29, 30,
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degree, according to Ritimeyer,®® than do the fossil and
prehistoric European species, namely, Bos primigenius and
longifrons, from each other. They differ, also, as Mr. Blyth,s
who has particularly attended to this subject, remarks, in
general configuration, in the shape of their ears, in the point
where tho dewlap commences, in the typical curvature of
their horns, in their manner of carrying their heads when at
rest, in their ordinary variations of colour, especially in the
frequent presence of “nilgan-like markings on their feet,”
and “in the one being born with teeth protruding through
the jaws, and the other not so.” They have different habits,
and their voice is entirely different. The humped cattle in
India “seldom seck shade, and never go into the water and
there stand knee-deop, like the cattle of Europe.” They have
run wild in parts of Oude and Rohileund, and can maintain
themselves in a region infested by tigers. They have given
Tise to many races differing greatly in size, in the presence
of one or two humps, in length of horns, and other respects.
Mr. Blyth sums up emphatically that the humped and hump-
less cattle must bo considered as distinct species. When we
consider the number of points in external structure and
habits, ind of i in
which they differ from each other; and that many of these
points are not likely to have been affected by domestication,
there can hardly be a doubt, notwithstanding the adverse
opinion of some naturalists, that the humped and non-humped
cattle must he ranked as specifically distinct.

The European breeds of humpless cattle are numerous,
Professor Low enumerates 19 British breeds, only a few of
which are identical with those on the Continent. Even the
small Channel islands of Guernsey, Jersey, and Alderney

* ‘Die Fauna der hitn
1861, 5. 109, 149

Gen.,” tom. i

Deiasstons of the 0x bt Tt
P 127, says the zebu bas four, and
common ox five, sacral vertebra.
Mr. Hodgson found the ribs cither

thiciem e frobunt 8 uriber) e
notg in *Tudiny Fiod, 1858, p
UTho Tndian. Fidld” 1858, 4
i Blyth gives his authorities
with respect to the foral
cattle.  Pickering, also, in his < Races
of Man; nm p. 274, notices the
pecul tiike charcter of the
Toios of the busspabicath

G2
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possess their own sub-breeds;3* and these again differ from
the cattle of the other British islands, such as Anglesea, and
the western isles of Scotland. Desmarest, who paid attention
to the subject, describes 15 Fremch races, excluding sub-
varieties and those imported from other countries. In other
parts of Europe there are several distinct races, such as the
pale-coloured Hungarian cattle, with their light and free
step, and enormons horns sometimes measuring above five
feet from tip to tip: * the Podolian cattle also are remarkable
from the height of their fore-quarters. In the most recent
work on Cattle,% engravings are given of fifty-five European
breeds ; it is, however, probable that several of these differ
very little from each other, or are merely synonyms. It must
not be supposed that numerous breeds of cattle exist only in
long-civilized countries, for we shall presently see that several
kinds are kept by the savages of Southern Africa.

With respect to the parentage of the several European breeds,
y know much from Nilsson’s Memoir,” and more especially
imeyer’s works and thoso of Boyd. Dawkins. T'wo or three
species or forms of Bos, closely allied to still living domestic races,
bave boon found.in ths more Tecent fertiary deposits or amongst
prebistori remain in Burope.  Following itimeyor, wo

s primigeniu magnificent, well known species was
I o ["dring the Neolithio period; oven at
this carly period it varied a little, having apparently been crossed
with other races. Some of the larger races on the Continent, as the
Friesland, de., and the Pembroke race in England, closely resemble
in essential structure . primigeni»s, and 1o doubt are its descen=
dants. This is likewise the opinion of Nilsson. Bos primigenius
existed as a wild animal in Casar’s time, and is now semi-wild,
though much dogoncrated in size, in the park of Chillingham; for
Tam informed by Professor Riitimeyer, to whom Lord Tan
ent a skull, that the Chillingham catfle are less altered i
true primigenius type than any other known breed*

3 Mr, H. E. Marquand, in ‘The sance Gén. du Baufy Paris, 1860.

Times, June 25rd, 1856. Fig. 82 is that of the Podolian breed.
asey,  Delineations of the Ox- translation appeared in three
Tribe, p. 124, Brace’s *Hungary’ parts in the ‘ Aunals and Mo of Nak

gary;
1851, .94, The Hungurian cattle st 2ud sriey vol. i,
descend, according to  Riltimeyer e, s, it £ ‘chh‘lge
(Zahmen Europ. Rindes,’ 1866, 5. 13 pal. Gesch. b Wicderkbnes ~Bessy
from Bos primijenius. 1865, 5. 54.

# Moll and Gayot, ‘La Connais-
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0 trochoceros.—This form is mot included in the three species
above mentioned, for it is now considered by Rittimeyer to be the
female of an early domesticated form of 5. grimigenius, and us the
mgs mitor of his frontosus race. 1mayadd that specific names have
iven to four other fossil oxen, now believed to be identical

kb 5, primigenius®

Bos longifrons (or brackyceros) of Owen.—This very distinet species
was of small size, and had a short body with fine legs. According
(o Boyd Dawkins it was introduced s o domesticated mum)nl into

Britain at a very early period, and supplied food to the Roman
legionaries. Some remains have been found in Treland i o mcam
crannoges, of which the dates are believed to be from $43-933 A.

It was also the commonest form in a domesticated mndmou in
Switzerland during the earliest part of the Neolithic o~
fessor Owen * thinks it probable that the Welsh and ngh]nnd cattle
are descended from this form ; as likewise is the case, according to
Riltimeyer, with somo of the existing Swiss breods, ~ Thoto Iatter
are of different shades of colour from light-grey to blackish-brown,
it o lighter stripe along the spine, but they have no pure white
North Wales and the Highlands, on the other

hand, are generally black or dark-coloured.

Bos frontosus of Nilsson—This species is allied to B. longifrons,
and, according to the high authority of Mr. Boyd Dawkins,is identical
with it, but in the opinion of some judges is distinct. Both co-existed
in Scania during the same Iate geological penod # and both have

in the Irish erannoges Nilsson believes that his
B. frontosus may be the parent of the mountain cattle of Norway,
which have a lugh protuberance on the skull between the base of
the horns. As Professor Owen and others believe that the Scoteh
Kxghland cattlo aro dessended from his B. Iangx/rmu, it is worth
notice that a capable judge has remarked W no cattle
m Norwxy like the nghland breed, but um lhey more nearly

bled the Devonshire by

On the whole we may wnnlnda, more especially from the
researches of Boyd Dawkins, that Buropean cattlo are

» Dicte's Paliontologe’ tom .p.  Animal Remains, &c. Boval Irish
305 (2ud e expect to B Acaemy. 1860, . 28, Also ¢ Pro
trochoce Ritimeger’s ¢ Zahmen

Europ. Rmden, 1866,

4 W. Boyd Dawkins on the British

Fossil Oxen,’ * Journal of the Geglog.
Iso ¢

£ Munchester,” Nov. 14,

1811 and “Cove Hunting,” 1875, p.

W ‘British Pleistocene Mammalia,”

W.B. Dlwkim and W. A. Sdhdford,
1866, p. x

@V R Wilde, ‘An Esay on the

R. Irish Academy,’ 1858, p. 4

¢ Locture: Royal nstitutionof G.
Britai n, May 2nd, 1856,
Britich Fossil Mammalp. 513.
oo, T *Ausals‘and Mag.of
I\lt llm ,' 1849 vol. iv.

< See W. R. Wilde, ut supra ; and
. Blythe, in * Proc. Irish Academy,’
March 5th, 1864.

“ Laing’s *Tour in Norway, p.

110,
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descended from two species; and there is no improbability
in this fact, for the genus Bos readily yields to domestication.
Besides these two species and the zebn, the yak, the gayal,
and the arni #* (not to mention the buffalo or genus Bubalus)
have been domesticated; making altogether six species of
Bos. The zebu and the two European species are now extinet
in a wild state. Although certain races of cattle were
domesticated at a very ancient period in Europe, it does not
follow that they were first domesticated here, Those who
‘place much reliance on philology argue that they were imported
from the East4* Tt is probable that they originally inhabited
a temperaté or cold climate, but not a land long covered with
snow; for our cattle, as we have seen in the chapter on
Horses, have not the instinct of soraping away the sow to
got at the herbage beneath. No one could behold the magni-
ficent wild bulls on the bleak Falkland Islands in the southern
hemisphere, and doubt about the climate being admirably
suited to them. Azara has remarked that in the temperate
regions of La Plata the cows conceive when two years old,
whilst in the much hotter country of Paraguay they do not
conceive ill threo years old; “from which fact,” as he adds,
“ono may conclude that cattle do not suceeed so well in warm
countries.” 4
Bos primigenus and longifrons have been ranked by nearly
all palwontologists as distinct species; and it would not be
reasonable to take a different view simply because their
i d d now i with the utmost
freedom..  All the European breeds have o often heen crossed
both intentionally and unintentionally, that, if any steri-
lity had ensued from such unions, it would certainly have
been detected. As zebus inhabit a distant and much hotter
region, and as they differ in so many characters from our
European cattle, I have taken pains to ascertain whether the
two forms are fertile when crossed. The late Lord Powis
imported some zebus and crossed them with common cattle
in Shropshire; and I was assured by his steward that the

“Hist. Nat. Gén.,’ tor
4 Idem, tom. iii. pp.

“ Isid. Geofiroy Suint-Hilaire, % ‘Quadrupddesdu Paraguay,tom.
. 96 . p. 860,
2, 1.
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cross-bred animals were perfectly fortile with both parent-
stocks. Mr. Blyth informs me that in India hybrids, with
wvarious proportions of either blood, are quite fertile ; and this
can hardly fail to be known, for in some districts % the two
species are allowed to breed freely together. Most of the
cattle which were first introduced into Tasmania were
humped, so that at one time thousands of crossed animals
existed there; and Mr. B. O'Neile Wilson, M.A., writes to
me from Tasmania that he has never heard of any sterility
having been observed. Mo himself formerly possessed a
herd of such crossed cattle, and all were perfectly fertile; so
much so, that he cannot remember even a single cow failing
to calve. These several facts afford an important confirma-
tion of the Pallasian doctrine that the descendants of species
which when first domesticated would if crossed have been
in all probability in some degree sterile, become perfectly
fertile after a long course of domestication. In a future
chapter we shall see that this doctrine throws some light on
the difficult subject of Hybridism.

I have alluded to the cattle in Chillingham Park, which,
according to Riitimeyer, have been very little changed from
the Bos primigenius type. This park is so ancient that it is
referred to in a record of the year 1220. The cattle in their
instinets and habits are truly wild. They are white, with
the inside of the ears reddish-brown, eyes rimmed with black,
muzzles brown, hoofs black, and horns white tipped with
black. Within a period of thirty-three years about a dozen
calves were born with “brown and blue spots upon the
checks or mecks; but these, together with any defective
animals, ‘were always destroyed.” According to Bewick,
about the year 1770 some calves appeared with black ears;
but these were also destroyed by the keeper, and black ears
have not since reappeared. The wild white cattle in the
Duke of Hamilton’s park, where I have heard of the birth
of a black calf, are said by Lord Tankerville to be inferior to
those at Chillingham. The cattle kept until the year 1780
by the Duke of Queensberry, but now extinct, had their ears,
muzzle, and orbits of the eyes black. Those which have

% Walther, ‘ Das Rindvieh,’ 1817, 5. 30,
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existed from time immemorial at Chartley, closely resemble
the cattle at Chillingham, but are larger,  with some small
difference in the colour of the ears.” *They frequently tend
to become entirely black; and a singular superstition prevails
in the vicinity that, when a black calf is born, some calamity
impends over the moble house of Ferrers. All the black
calves aro destroyed.” Tho cattle at Burton Constable in
Yorkshire, now extinct, had ears, muzzle, and the tip of the
tail black, Those at Gisburne, also in Yorkshire, are said by
Bewick to have been sometimes without dark muzzles, with
the iuside alone of the ears brown; and they are elsewhero
said to have been low in vtaturo and hornless

The several al in the park-cattle,
slight though thoy be, are worth recording, as they show that
animals living nearly in a state of nature, and exposed to
nearly uniform conditions, if not allowed to roam freely and
to cross with other herds, do not keep as uniform as truly
wild animals. For the preservation of a uniform character,
even within the same park, a certain degreo of selection—that
is, the destruction of the dark-coloured calves—is apparently
necessary.

Boyd Dawkins believes that the park-cattle are descended
from anciently domesticated. and not truly wild animals;
and from the o d calves,
it is improbable that the aboriginal Bos primigenius was white,
It is curious what a strong, though not invariable, tendency
thero is in wild or escaped cattle to become white with
coloured cars, under widely different conditions of life. If
the old writers Bocthius and Leslio™ can be trusted, the

1 am much indebted to the Duke of Qu.ensbm,, sce Pennant’s

“Tour in Scotland,’ p. 109. For those

present Earl of Tankerville for infor-
mation about bis wild cattle; and oe
the skl ¢
Ritimeyer. The fullest accouat of
the Chillingham csnle is given by
Ir. Ilindnmmh together with a
liter by, the late Lord Tunkerville
in ¢ Annals and M'ng
vol. ii,, 1839, 274, 3
{Quadrapeds; 5ad odit., 1791, p. 55,
note.  With respect to Lo oFithd

o Chartiey, we Livs *Dymen
Animals of Britain,” 1845, p.
For those of Gisburne, see Bewick’s
¢ Quadrupeds,’and *Encyclop. of Rural
Sportsy p. 101,

* Boothing was bora in 1470
¢ Annals and Mag. of Nat. His
i, 1839, p. 2815 and
P. 424,
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wild cattle of Scotland were white and furnished with a great
mane ; but the colour of their ears is not mentioned. In
Wales,® during the tenth century, some of the cattle are
described as being white with red ears. Four hundred cattle
thus coloured were sent to King John; and an early record
speaks of a hundred catile with red ears having been de-
manded as a compensation for some offence, but, if the cattle
were of a dark or black colour, 150 were to be presented.
The black cattle of North Wales apparently belong, as we
have seen, to the small longifrons type: and as the alter-
native was offered of either 150 dark cattle, or 100 white
cattle with red ears, we may presume that the latter
were the larger beasts, and probably belonged to the
primigenius type. Youatt has remarked that at the present
y, whenever cattle of the short-horn breed are white, the
extremities of their ears are more or less tinged with red.
The cattle which have run wild on the Pampas, in Texas,
and in two paits of Africa, have become of a nearly uniform
dark brownish-red** On the Ladrone Islands, in the Pacific
Ocean, immense herds of cattle, which were wild in the year
1741, are described as  milk-white, except their ears, which
are generally black.”® The Falkland Islands, situated far
south, with all the conditions of life as different as it is
possible to conceive from those of the Ladrones, offer a more
interesting case. Cattle have 1un wild there during eighty
or ninety years; and in the southern districts the animals
are mostly white, with their feet, or whole heads, or only
their ears black; but my informant, Admiral Sulivan,® who
long resided on these isiands, does not believe that they are
ever purely white. So that in these two archipelagos we see
that the cattle tend to become white with coloured ears. In
other parts of the Falkland Islands other colours prevail:
near Port Pleasant brown is the common tint; round Mount
# Youatt on Cattle, 1834, p. 48:  guay, tom. ii. 361 Azara
See also p. 242, on short-horn cattle.  quotes Buffon for Lh« feral cattle of
Bell, in his *British Quadrupeds,’ p.  Africa. For Texas, so¢ ‘Times,’ Feb.
423, states that, after long attending 18, 1846.
Bt e s o it Aoy Vol e iy
e cattl ivariably have coloured  Poster' ¢ A_uum.un, vol. xi
e

s, 5 See also Mr. Mackinnow's pam<
® Asara, ‘Quadrupddes du Para-  phlet o the Falkiand Islands, p. 24.
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Usborn, about half the animals in some of the herds were
lead- or mouse-coloured, which elsewhere is an unusual tint.
These latter cattle, though gencrally inhabiting high land,
Dbreed about a month carlier than the other cattle; and this
circumstance would aid in keeping them distinet and in per-
petuating a peculiar colour. It is worth recalling to mind
that blue or lead-coloured marks have occasionally appeared
on the white cattle of Chillingham. So plainly different
were the colours of the wild herds in different parts of the
Falkland Islands, that in hunting them, as Admiral Sulivan
informs me, white spots in one district, and dark spots in
another district, were always looked out for on the distant
hills. Tf the intermediate districts, intermediate colours
prevailed. Whatever the cause may bo, this tendency in the
wild cattle of the Falkland Islands, which are all descended
from a few brought from La Plata, to break up into herds of
three different colours, is an interesting fact.

Returning to the several British breeds, the conspicuous
difference in general appearance between Short-horns, Long-
Torns (now Tarely seen), Herefords, Highland cattle, Alder-
neys, &c., must be familiar to every one. A part of this
difference may be attributed to descent from primordially
distinet species; but we may feel sure that there has been
a considerable amount of variation. Even during the Neo-
lithic period, the domestic cattle were to a certain extent
variable, Within recent times most of the breeds have been
modified by careful and methodical selection. How strongly
the characters thus acquired aro inherited, may be inferred
from the prices realised by the improved breeds; even at
the first sale of Colling’s Short-horns, eleven bulls reached an
average of 2141, and lately Short-horn bulls have been sold
for a thousand guineas, and have been exported to all quarters
of the world.

Some constitutional differences may be here noticed. The
Short-horns arrive at maturity far earlier than the wilder
Dreeds, such as those of Wales or the Highlands. This fac
has been shown in an_ interesting manner by Mr. Simonds,*

# ¢The Age of the O, Sheep, Pig,’ &c., by Prof. James Simonds, published
by order of the Royal Agricult. Soc.
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who has given a table of the average period of their denti-
tion, which proves that there is a difference of no less than
six months in the appearance of the permanent incisors. The
period of gestation, from observations made by Tessier on
1131 cows, varies to the extent of eighty-one days; and what
is more interesting, M. Lefour affirms “that the period of
gestation is longer in the large German cattle than in the
smaller breeds.” ®*  With respect to the period of conception,
it seems cerfain that Alderney and Zetland cows often become
pregnant carlier than other breeds® Lastly, as four fully
developed mamme is a generic character in the genus Bos,®
it is worth notice that with our domestic cows the two rudi-
mentary mammm often become fairly well developed and .
yield milk.

As numerous breeds are generally found only in long-
civilized countries, it may be well to show that in some
countries inhabited by barbarous races, who are frequently
at war with each other, and therefore have little free commu-
nication, several distinct breeds of cattle now exist or for-
merly existed. At the Cape of Good Hope Leguat observed,
in the year 1720, three kinds."® At the present day various
travellers have noticed the differences in the breeds in
Southern Africa. Sir Andrew Smith several years ago
remarked to me that the cattle possessed by the different
tribes of Caffres, though living near each other under the
same latitude and in the same kind of country, yet differed,
and he expressed much surprise at the fact. Mr. Andersson
has described ® the Damara, Bechuana, and Namaqua cattle;
and he informs me in a letter that the cattle north of Lake
Ngami are likewise different, as Mr. Galton has heard is also

¢ Ann. Agrieul
1837, as

France,” April,
el in “The Veterinary,’

des Cours Scientifiques,’ F
p- 657), that the cattlo of

. T'quote Tessier’s obsér~
vations from Youatt on Cattle, p.
521

 ¢The Veterinary,’ vol.
681, and vol.

2
mest. Animals, &c.,’ p.
% Mr. Ogleby, in * Proc. Zoolog.
Soc,” 1836, p. 138, and 1840, p. 4.

Quatrefages quotes Philippi (* Revue

Earo shivtcen doresl vertsbie s
in the place of the ordinary number
of twvelve.

“ Leguat’s ge, ed by
Vasey in his ¢ Delineations of the O~
tribe, p. 132.

@ “Travels in South Africa,’ pp.
817, 336,
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the case with the cattle of Benguela. The Namaqna cattle
in size and shape nearly resemble European cattle, and have
short stout horns and large hoofs. The Damara cattle are
very peculiar, being big-boned, with slender legs, and small
hard feet; their tails are adorned with a tuft of long bushy
hair nearly touching the ground, and their horns are extra-
ordinarily large. The Bechuana cattle have even larger horns,
and there is mow a skull in London with the two horns
8 ft. 8} in. long, as measured in a straight line from tip to tip,
and no less than 13 ft. 5 in. as measured along their curva-
ture! Mr. Andersson in his letter to me says that, though
he will not venture to describe the differences between the
breeds belonging to the many different sub-tribes, yet such
certainly exist, as shown by the wonderful facility with
which the natives discriminate them.

That many breeds of cattle have originated through
variation, independently of descent from distinct species, we
may infer from what we see in South America, where the
genus Bos was not endemic, and where the cattle which now
exist in such vast numbers are the descendants of a fow
imported from Spain and Portugal. In Columbia, Roulin
describes two peculiar breeds, namely, pelones, with extremely
thin and fine hair, and calongos, absolutely naked. According
to Castelnau there are two races in Brazil, one like Enropean
cattle, the other different, with remarkable horns. In Para-
guay, Azara describes a breed which certainly originated
in 8. America, called chivos, “because they have straight
vertical horns, conical, and very large at the base.” Ho
likewise describes a dwarf race in Corrientes, with short
legs and a body larger than usual. Cattle without horns,
and others with reversed hair, have also originated in
Paraguay.

Another monstrous breed, called niatas or natas, of which T
saw two small herds on the northern bank of the Plata, is so
remarkable as to deserve a fuller description. This breed bears
the same relation to other breeds, as bull or pug dogs do to

¢ Mém. de IInstitut présent. par  June 15, 1846. See Azara, * Quadru-

divers Savans,” tom. vi,, 1835, p. 333, pedes du Paraguay, tom. fi. pp. 359,
For Brazil, see *Comptes Rendus, 361,
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other dogs, or as improved pigs, according to H. von Nathusius,
do to common pigs. Ritimeyer believes that these cattle
belong to the primigenius type.s The forehead is very short
and broad, with the nasal end of the skull, together with
the whole plane of the upper molar-tecth, curved upwards.
The lower jaw projects beyond the upper, and has a corre-
sponding upward curvature. It is an interesting fact that
an almost similar confirmation characterizes, as I am informed
Dby Dr. Falconer, the extinct and gigantic Sivatherium of
India, and is not known in any other ruminant. The upper
lip is much drawn back, the nostrils are seated high up and
are widely open, the eyes project outwards, and the horns
are large. In walking the head is carried low, and the neck
is short. The hind legs appear to be longer, compared with
the front legs, than isusual. The exposed incisor teeth, the
short head and upturned nostrils, give these cattle the most
ludicrous, self-confident air of defiance. The skull which I
presented to the College of Surgeons has been thus deseribed
by Professor Owen :% It is remarkable from the stunted

of the nasals, and fore-part of
the lower jaw, which is unusually curved upwards to come
into contact with the premaxillaries. The nasal bones are
about one-third the ordinary length, but retain almost their
normal breadth. The triangular vacuity is left between
them, the frontal and lachrymal, which latter bone articulates
with the premaxillary, and thus excludes the maxillary from
any junction with the nasal” So that even the con-
nexion of some of the bones is changed. Other differences
might be added : thus the plane of the condyles is somewhat

o ¢Schweineschiidel,’ 1864, s. 104, concluded, after making numerous

Nathusius states that the form of
skull characteristic in the niata cattle
in  European
cattle; but he is mistaken, as we
shall hereafter see, in supposing that
these utcle do not form a distinet
f. Wyman, of Cambridge,
United States, informs me that
common_cod-fish presents a similar
-wmmuy, called by the fishermen
“hull-dog ¢od.” Prof. Wyman also

inquiries in La Plata, that the nia
cattlo transmit their peculiarities or
form a

% Ucher Art des zahmen Europ.

Rindes, 1866, 5. 28,
¢ Descriptive Cat. of Ost. Collect.
quolIzge of Surgeons,’ 1853,

Vascy, in his * Delineations of the Ox-
tribe, has given a figure of this skull;
and I :enl a phnwgnph of it to Prof,
Rutimey
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modified, and the terminal edge of the premaxillaries forms an
arch. In fact, on comparison with the skull of a common ox,
scarcely a single hone presents the same exact shape, and the
whole skull has a wonderfully different appearance.

The first brief published notice of this race was by Azara,
between the years 1783-96 ; but Don F. Muniz, of Luxan, who
has kindly collected information for me, states that about 1760
these cattle were kept as curiosities near Buenos Ayres.
Their origin is not positively known, but they must have ori-
ginated subsequently to the year 1552, when cattle were first
introduced. Sefior Munizinforms me that the breed is believed
to have originated with the Indians southward of the Plata.
Even to this day those reared near the Plata show their less
civilized nature in being fiercer than common cattle, and in the
cow, if visited too often, easily deserting her first calf. The
breed is very true, and aniata bull and cow invariably produce
niata calves. The breed has already lasted at least a century.
A niata bull crossed with a commen cow, and the reverse cross,
yield oftspring having an intermediate character, but with
the niata character strongly displayed. According to Sefior
Muniz, there is the clearest evidence, contrary to the common
belief of agriculturists in analogous cases, that the niata cow
‘when crossed with acommon bull transmits her peculiarities
more strongly than does the niata bull when crossed with a
common cow. When the pasture is tolerably long, these cattle
feed as well as common cattle with their tongue and palate ; but
during the great droughts, when so many animals perisk on the
Pampas, the niata breed lis under a great disadvantage, and
would, if not attended to, become extinct; for the common
cattle, like horses, are able to keep alive by browsing with
their lips on the twigs of trees and on reeds: this the niatas
cannot 5o well do, as their lips do not join, and hence they are
found to perish before the common cattle. This strikes me
as a good illustration of how little we are able to judge from
the ordinary habits of an animal, on what circumstances,
occurring only at long intervals of time, its rarity or extine-
tion may depend. It shows us, also, how natural selection
would have determined the rejection of the niata modification
had it arisen in a state of nature.
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Having described the semi-monstrous niata breed, T may
allude to a white bull, said to have been brought from Africa,
which was exhibited in London in 1829, and which has been
well figured by Mr. Harvey." It had a hump, and was far-
nished with a mane. The dewlap was peculiar, being divided
between its fore-legs into parallel divisions. Its lateral hoofs
were annually shed, and grew to the length of five or six inches.
The eye was very peculiar, being remarkably prominent, and
“resembled a cup and ball, thus enabling the animal to seo
onall sides with equal ease; the pupil was small and oval, or
rather a parallelogram with the ends cut off, and lying trans-
versely across the ball.” A mew and strange breed might
probably have been formed by careful breeding and selection
from this animal.

1 have often speculated on the probable causes throngh
which each separate district in Great Britain came to possess
in former times its own peculiar bteed of cattle; and the ques-
tion is, perhaps, even more perplexing in the case of Southern

frica. We now know that the differences may be in part
attributed to descent from distinct species; but this canse is
far from sufficient. Have the slight differences in climate
and in the nature of the pasture, in the different districts of
Britain, directly induced corresponding differences in the
cattle? We have seen that the semi-wild cattle in the
several British parks are not identical in colouring or size,
and that some degreo of selection has been requisite to keep
them true. It is almost certain that abundant food given
during many generations directly affects the size of a breed.®*
That climate directly affects the thickness of the skin and
the hair is likewise certain: thus Roulin asserts ® that the
hides of the feral cattle on the hot Llanos  are always much
less heavy than thoso of the cattle raised on the high plat-
form of Bogota ; and that these hides yield in weight and in
thickness of hair to those of the cattle which have run wild
on the lofty Paramos.” The same difference has been observed

# Loudon’s ‘Magazine of Nat. # Low, ‘Domesticated Animals of
B 1600, . 115, Soparte  the Beltih il . 364,

iven of the animal,its  ® *Mém. de I'Institut présent. par

808, ¢75, 1 dewiep. Livers Savaas tom. viy 1685, p. 952
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in the hides of the cattle reared on the bleak Falkland Islands
and on the temperate Pampas. Low has remarked ™ that the
cattle which inhabit the more humid parts of Britain have
longer hair and thicker skins than other British cattle.
‘When we compare highly improved stall-fed cattle with the
wilder breeds, or compare mountain and lowland breeds, we
cannot doubt that an active life, leading to the free use of
the limbs and lungs, affects the shape and proportions of the
whole body. Itisprobable that some breeds, such as the semi-
‘monstrous niata cattle, and some peculiarities, such as being
Tornless, &e., have appeared suddenly owing to what we may
call in our ignorance spontaneous variation ; but even in this
case a rude kind of selection is necessary, and the animals
thus characterized must be at least partially separated from
others. This degree of care, however, has sometimes been
taken even in little-civilized districts, where we should least
have expected it, as in the case of the niata, chivo, and horn-
less cattle in 8. America.

That methodical selection has done wonders within a recent
period in mod:fvmg our cattle, no one douhts During the
process of methodical selection it h happened that
deviations of structure, more strongly pronounced than mere
individual differences, yet by no means deserving to be called
monstrosities, have been taken advantage of : thus the famous
Long-horn Bull, Shakespeare, though of the pure Canley
stock, *scarcely inherited a single point of the long-horned
‘breed, his horns excepted ;™ yet in the hands of Mr. Fowler,
this bull greatly improved his race. We have also reason to
believe that selection, carried on so far unconsciously that there
was at 10 one time any distinct intention to improve or change
the breed, has in the course of time modified most of our
cattle ; for by this process, aided by more abundant food, all the
lowland British breeds have increased greatly in size and in
carly maturity since the reign of Honry VIL™ It should
never be forgotten that many animals have to be annually

7 Idem, pp. 304, ™ Yountt on Cattle, p. 116. Lord
7 Youatt on C.nm.le,p 1%, A Spencer has written on this same
acconnt of this bull is taken from  subject
Marshall.
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slanghtered ; so that each owner must determine which shall
be killed and which preserved for breeding. In every district,
as Youatt has remarked, there is a prejudice in favour of the
native breed; so that animals possessing qualities, whatever
they may be, which are most valued in each district, will be
oftenest preserved ; and this unmethodical selection assuredly
| will in the long run affect the character of the whole breed.
But it may be asked, can this rude kind of selection have been
practised by barbarians such as those of southern Africa? In
a future chapter on Selection wo shall see that this has
certainly occurred to some extent. Therefore, looking to the
origin of the many breeds of cattle which formerly inhabited
the several districts of Britain, I conclude that, although
slight differences in the nature of the climate, food, &c., as
well as changed habits of life, aided by correlation of growth,
and the occasional appearance from unknown causes of con-
siderablo deviations of structure, have all probably played
their parts; yet that the occasional preservation in each
district of those individual animals which were most valued
by each owner has perhaps been even more effective in the
production of the several British breeds. As soon as two or
more breeds were formed in any district, or when new breeds
- descended from distinct species were introduced, their crossing,
- especially if aidcd by some selection, will have multiplied the
number and modified the characters of the older breeds.

Surer,
T suarL treat this subject briefly. Most authors look at onr
domestio sheep as descended from several distinct species.
Mr. Blyth, who has carefully attended to the subject, believes
that fourteen wild species now exist, but * that not one of
them can be identified as the progenitor of any one of the
interminable domestic races” M. Gervais thinks that
there are six species of Ovis,™ but that onr domestic sheep
form a distint genus, now completely extinct. A German

3 Blyth, on the g(-n\m Ons, in  Mr. Blyth’s excdlanl articles in * Land
“Annals and Mag. of Nat. History,” and Water, 1867, pp. 134, 156,
WOl vi, 1841, p. 261, With respect Gervais,  Hst. Nt deo Mamntifores;
to the parentage of the beesds sos 050 bt p 1918

VOL. I. "
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naturalist™ believes that our sheep descend from ten aborigi-
nally distinct species, of which only oneis still living in a wild
state! Another ingenious observer, though not a naturalist,
withabold defiance of everything known on geographical dis-
tribution, infers that the sheep of Great Britain alone are the
descendants of eleven endemic British forms! Under such
a hopeless state of doubt it would be useless for my purpose
to give a detailed account of the several breeds; but a fow
remarks may be added.

Shecp have been domesticated from a very ancient period.
Riitimeyer 7 found in the Swiss lake-dwellings the remains of
a small Dreed, with thin tall legs, and horns like those of a
goat, thus differing somewhat from any kind now known.
Almost every country has its own peculiar breed ; and many
countrics have several breeds differing greatly from each other.
One of the most strongly marked races is an Eastern one with
a long tail, including, according to Pallas, twenty vertebrie,
and so loaded with fat that it is sometimes placed on a truck,
which is dragged about by the living animal. These sheep,
thongh ranked by Fitzinger as a distinct aboriginal form,
bear in their drooping ears the stamp of long domestication.
This is likewise the case with those sheep which have two
great masses of fat on the rump, with the tail in a rudimen-
tary condition. The Angola variety of the long-tailed race
has curious masses of fat on the back of the head and beneath
the jaws  Mr. Hodgson in an admirable paper™ on the
sheep of the Himalaya infers from the distribution of the
several races,  that this candal angmentation in most of its
phases is an instance of degeneracy in these pre-eminently
Alpine animals.” The horns present an endless diversity in
character; being not rarely absent, especially in the female
sex, or, on the other hand, amounting to four or even eight
in number. The horns, when numerous, arise from a crest
on the frontal bone, which is elovated in a peculiar manner.

™ Dr, L. Fitzinger, ‘Ueber die vol. ii. p. 264.

Racen des Zahmen Schafes,’ 1860,5. @ ¢ Plahlbauten,’ s. 127, 105.
3 ¥ Youatt on Sheep, p.
5 J. Anderson, ‘Recreations in ™ ¢ Journal of the Asnlvc Soc. of

agriculture and Natural History,” Bengal,’ vol. xvi. pp. 1007, 1016.
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Tt is remarkable that multiplicity of horus “is generally
accompanied by great length and coarseness of the fleece.” 1
This correlation, however, is far from being general; for
instance, T am informed by Mr. D. Forbes, that the Spanish
sheep in Chile resemble, in' flecco and in all other characters,
their parent merino-race, except that instead of a pair they
generally bear four horns. The existence of a pair of mammee
is a generic character in the genus Ovis as well as in several
allied forms; nevertheless, as Mr. Hodgson has remarked,
“this character is not absolutely constant even among the
true and proper sheep: for I have more than once met with
Cigias (a sub-Himalayan domestic race) possessed of four.
teats.” *  This case is the more remarkable as, when any
part or organ is present in reduced number in comparison
with the sime part in allied groups, it usually is subject to
little variation. The presenco of interdigital pits has like-
wise been considered as a generic distinction in sheep ; but
Tsidore Geoffroy *! has shown that these pits or ponches are
absent in some breeds.

In sheep there s a strong tendency for characters, which
have apparently been acquired under domestication, to become
attached either exclusively to the male sex, or to be more
highly developed in this than in the other sex. Thus in
many breeds the horns are deficient in the ewe, though this
likewise occurs occasionally with the female of the wild,
musmon. In the rams of the Wallachian breed, “ the horns
spring almost perpendicularly from the frontal bone, and
then take a beautiful spiral form ; in the ewes they protrude
nearly at right angles from the head, and then become twisted
in a singular manner.” 2 Mr. Hodgson states that the ex-
traordinarily arched nose or chaffron, which is so highly
developed in several foreign breeds, is characteristic of the
zam alone, and apparently is the result of domestication.®
1 hear from Mr. Blyth that the accumulation of fat in the
fat-tailed sheep of the plains of India is greater in the male

™ Youatt on Sheep, pp. 142-169." 435,

% ¢ Journal Asiat. Soc. of Bengal, 5 Youatt on Sheep, p. 138,

vol. xvi., 1847, p. 1015. * <Journal Asiat. Soc. of Bengal,”

* ‘Hist. Nat. Gen.. tom. iii. p.  vol. xvi, 1847, pp. 1015, 1016,
w2
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than in the female; and Fitzinger * remarks that the mane
in the African maned race is far more developed in the ram
than in the ewe.

Different races of sheep, like cattle, present constitutional
differences. Thus the improved breeds arrive at maturity at
an carly age, as has been well shown by Mr. Simonds through
their early average period of dentition. Tho several races
have become adapted to different kinds of pasture and
climate: for instance, no one can rear Leicester sheep on
mountainous regions, where Cheviots flourish. As Youatt
has remarked, ** In all the different districts of Great Britain
we find various breeds of sheep beautifully adapted to the
locality which they occupy. No one knows their origin ;
they are indigenous to the soil, climate, pasturage, and the
locality on which they graze; they seem to have been formed
for it and by it.” % Marshall relates* that a flock of heavy
Lincolnshire and light Norfolk sheep which had been bred
together in a large sheep-walk, part of which was low, rich,
und moist, and another part high and dry, with benty grass,
when tumed out, regularly separated from cach other; the
heavy sheep drawing off to the rich soil, and the lighter sheep
to their own soil ; so that “ whilst there was plenty of grass
‘the two breeds kept themselves as distinct as rooks and
pigeons.”  Numerous sheep from various parts of the world
have been brought during a long course of years to the
Zoological Gardens of London ; but as Youatt, who attended
the animals as a veterinary surgeon, remarks, “ fow or none
die of the rot, but they aro phthisical ; not one of them from
a torrid climate lasts out the second year, and when they die
their Tungs are tuberoulated.” " There is very good evidence
that English breeds of sheep will not succeed in France.*
Even in certain parts of England it has been found im-

* ‘Racen des Zshmen Schafes,’ s.

D with Leicesters, sce Youatt, p.

* <Rural Economy of Norfolkvel. ¥ Youatt on

ii. p. 136 * M. Malingi X
* Youatt on Shoep, p. 812. On  Agricult. Soc., vol. xiv. 1853, p. 214,

same subject, sez excellent remarksin  Translated and therefore approved by

+Gardener’s Chronicle, 1858, p. 868.  a great authority, Mr. Pusey.

For experiments in crossing Cheviot

eep, note, p. 491,
Nouel
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possible to keep certain breeds of sheep ; thus on a farm on
the banks of the Ouse, the Leicester sheep were so rapidly
destroyed by pleuritis ** that the owner could not keep them ;
the coarser-skinned sheep never being affected.

The period of gestation was formerly thought to be of o
unalterable a character, thata supposed difterence of this kind
between the wolf and the dog was esteemed a sure sign of
specific distinction ; but we have seen that the period is
shorter in the improved breeds of the pig, and in the larger
breeds of the ox, than in other breeds of these two animals.
And now we know, on the excellent authority of Hermann
von Nathusius,” that Merino and Southdown sheep, when
both have long been kept under exactly the same conditions,
differ in their average period of gestation, as is scen in the
following Table :—

Merinos .. “.. .. . . .. .. 1508 days.
Southdowns .. .. .. . . I 1449
Half-bred Merinos and Southdowns .. 1463
2 blood of Southdown .. . BB,

1 N o i T

In this graduated difference in cross-bred animals having
different proportions of Southdown blood, we see how strictly
the two periods of gestation have been transmitted. Nathu-
sius remarks that, as S grow with
rapidity after birth, it is not surprising that their footal
dovelopment should have been shortened. Tt is of course
possible that the difference in these two breeds may be due
to their descent from distinct parent-species; but as the
early maturity of the Southdowns has long been carefully
attended to by breeders, the difference is more probably the
result of such attention. Lastly, the fecundity of the several
breeds differs much; some generally producing twins or even
triplets at a birth, of which fact the curious Shangai sheep
(with their truncated and rudimentary cars, and great Roman
noses), lately exhibited in the Zoological Gardens, offer a
remarkable instance.

Sheep are perhaps more readily affected by the direct action

# The Veterinary,” vol. x. p. 217.  given in Bull. Soc. Imp. d’Acclimat.,’
% A translation of his paper is tom. ix., 1862, p.
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of the conditions of life to which they have been exposed than
almost any other domestic animal. According to Pallas, and
more recently according to Erman, the fat-tailed Kirghisian
sheep, when bred for a few generations in Russia, degenerate,
and the mass of fat dwindles away, “the scanty and bitter
herbage of the steppes seems so essential to their develop-
ment.” Pallas makes an analogous statement with respect
to one of the Crimean breeds. Burnes states that the
Karakool breed, which produces a fine, curled, black, and
valuable fleece, when removed from its own canton near
Bokhara to Persia or to other quarters, loses its peculiar
fleece.” In all such cases, however, it may be that a change
of any kind in the conditions of life causes variability and
consequent loss of character, and not that certain conditions
aro necessary for the development of certain characters.
Great heat, however, seems to act directly on the flecce :
several accounts have been published of the change which
sheep imported from Europe undergo in the West Indies.
Dr. Nicholson of Antigua informs me that, after the third
generation, the wool disappears from the whole body, except
over the loins ; and the animal then appears like a goat with
a dirty doormat on its back. A similar change is said to
take place on the west coast of Africa.®® On the other hand,
many wool-bearing sheep live on the hot plains of India,
Roulin asserts that in the lower and heated valleys of the
Cordillera, if the lambs are sheared as soon as the wool has
grown to a certain thickness, all goes on afterwards as usual ;
but if not sheared, the wool detaches itself in flakes, and
short shining hair like that on a goat is produced ever
afterwards. This curious result scoms merely to bo an ex-
aggerated tendency natural to the Merino breed, for as a
 Erma’s “Travels in Siberia’

(Eng. trans.), vol. i, p. 228, For Pallas
on the fat-tailed

Sierra Leone Company, as quuled
ite’s ¢ Gradation of Man,"
quote from  With respect to the change
] sheep undergo in the West Ind
also Dr. Davy, in *Edin. New. Dhil
Journal,” Jun. 1852, " For the cuntes
ment made by Roulin, m. do
ST o, o
tom, vi., 1835, p.

{ravel in Bokha P 1
 See Report of P bl
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great anthority, namely, Lord Somerville, remarks, * the
wool of our Merino sheep after shear-time is hard and coarse
to such a degree as to render it almost impossible to suppose
that the same animal could bear wool so opposite in quality,
compared to that which has been clipped from it: as the
cold weather advances, the fleeces recover their soft quality.”
As in sheep of all breeds the flecco naturally consists of
longer and coarser hair covering shorter and softer wool, the
change which it often undergoes in hot climates is probably
merely a case of unequal development; for even with those
sheep which like goats are covered with hair, a small quantity
of underlying wool may always be found.* In the wild
mountain-sheep (Ovis montana) of North America there is an
analogous annual change of coat; * the wool begins to drop
out in early spring, leaving in its place a coat of hair resem-
Dling that of the elk, a change of pelage quite different in
character from the ordinary thickening of the coat or hair,
common to all furred animals in winter,—for instance, in the
horse, the cow, &c., which shed their winter coat in the
spring.” %

A slight difference in climate or pasture sometimes slightly
affects the fleece, as has been observed even in different districts
in England, and is well shown by the great softness of the
wool bronght from Southern Australia. But it should be
observed, as Youatt repeatedly insists, that the tendency to
change may generally be counteracted by careful selection.
M. Lasterye, after discussing this subject, sums up as
follows : “ The preservation of the Merino race in its utmost
purity at the Cape of Good Hope, in the marshes of Holland,
and under the rigorous climate of Sweden, farnishes an ad-
ditional support of this my unalterable principle, that fine-
woolled sheep may be kept wherever industrious men and
intelligent breeders exist.”

That methodical selection has effected great changes in

# Youtt an Sheep, . 69, where i counteracting any tendency to
Lord Somervile is quotel. Sesp- 117, change, e pp. 70, 117, 120, 15 8.

on_ the presence of wool under the O et n, ‘The
hair. With respect to the fleeces of  Quadrupeds of North America? 1845,
Australian sheep, p. 185 On selec=  vol. v. p. 36
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soveral breeds of sheep no one who knows anything on the
subject, entertains a doubt. The case of the Southdowns, as
improved by Ellman, offers perhaps the most striking in-
stance.  Unconscious or occasional selection has likewise
slowly produced a great effect, as we shall see in the chapters
on Selection. That crossing has largely modified some breeds,
10 one who will study what has been written on this subject
—for instance, Mr. Spooner’s paper—will dispute; but to
produce uniformity in a crossed breed, careful selection and
“rigorous weeding,” as this author expresses it, are indis-
pensable.%

In some few instances new breeds have suddenly originated ;
thus, in 1791, a ram-lamb was born in Massachusetts, having
short crooked legs and a long back, likea turnspit-dog. From

this one lumb the ofter or ancon semi-monstrous breed was

raised ; as these sheep could not leap over the fences, it was
thought that they would be valuable; but they have been
supplanted by merinos, and thus exterminated. The sheep
are remarkable from transmitting their character so truly
that Colonel Humphreys * never heard of “ but one question-
able case” of an ancon ram and ewe not producing ancon
oftspring.  When they are crossed with other breeds the
offspring, with rare exceptions, instead of being intermediate
in character, perfectly resemble either parent; even one of
twins has resembled one parent and the second the other,
Lastly, “the ancons have been observed to keep together,
separating themselves from the rest of the flock when put
into enclosures with other sheep.”

A more interesting case has been recorded in the Report of
the Juries for the Great Exhibition (1851), namely, the pro-
duction of a merino ram-lamb on the Mauchamp farm, in 1828,
which was remarkable for its long, smooth, straight, and silky
wool. By the year 1833 M. Graux had raised rams enough to
serve his whole flock, and after a few more years he was able
to sell stock of his new breed. 8o peculiar and valuable is the
wool, that it sells at 25 per cent. above the best merino wool :

* <Journal of R. Agricult. Soc. of % <Philosoph. Transactions,’ London,
England,’ vol. xx, part ii, W. C. 1813, p. 88,

Spooner on cross-Breeding.
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oven the flecces of half-bred animals are valnable, and are
known in France as the  Mauchamp-merino.” It is inter-
esting, as showing how generally any marked deviation of
structure is aocomlmnied by other deviations, that ‘the first
ram and his immediate offspring were of small size, with
large heads, long necks, narrow chests, and long flanks; but
these blemishes were removed by judicious crosses and selec-
tion. The long smooth wool was also correlated with smooth
horns; and as horns and hair are homologous structures,
wo can understand the meaning of this correlation. If the
Mauchamp and ancon breeds had originated a century or two
ago, we should have had no record of their birth; and many
a naturalist would no doubt have insisted, especially in the
case of the Mauchamp race, that they had each descended
from, or heen crossed with, some unknown aboriginal form.

Goars.

Frox the recent researches of M. Brandt, most naturalists now
Delieve that all our goats are descended from the Capra egagrus
of the mountains of Asia, possibly mingled with the allied
Indian species C. fulconeri of India.’" In Switzerland, during
the neolithic period, the domestic goat was commoner than the
sheep; and this very ancient race differed in no respect from
that now common in Switzerland.® At the present time, the
many races found in several parts of the world differ greatly
from each other ; nevertheless, as far as they have been tried,®
they are all quite fertile when crossed. So numerous are the
breeds, that Mr. G. Clark '® has described eight distinct kinds
imported into the one island of Mauritius. The ears of one
kind wero enormously developed, being, as measured by
Mr. Clark, o less than 19 inches in length and 4 inches in
breadth. As with cattle, the mamma of those I-reeds which
are regularly milked become greatly developed; and, as
e Geoffroy . Hilire, % Ritimeyer,Pablbnuten's 127,
 Godron, ¢ De IEspice,’ tom.

02,

' Aunals and Mag. of Nat

clusion, but he thinks that certain  History,’ vol. ii. (2nd ucnew), 1848,
tern races may perhaps be in part .

descended from the Asiatic markhor.
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Mr. Clark remarks, “it is not rare to see their teats touching
the ground” The following cases are worth notice as pre-
senting unusual points of variation. According to Godron,10!
the mammm differ greatly in shape in different breeds, being
elongated in the common goat, hemispherical in the Angora
race, and bilobed and divergent in the goats of Syria and
Nubia. According to this same author, the males of certain
breeds have lost their nsual offensive odour. In one of the
Indian breeds the males and females have horns of widely-
different shapes ;1 and in some breeds the females are desti-
tute of horns.% M. Ramu of Nancy informs me that many
of the goats there bear on the upper part of the throat a pair
of hairy appendages, 70 mm. in length and about 10 mm.
in diameter, which in external appearance resemble those
above described on the jaws of pigs. The presence of inter-
digital pits or glands on all four feet has been thought to
characterise the genus Ovis, and their absence to be charac-
teristic of the genus Capra ; but Mr. Hodgson has found that
they exist in the front feet of the majority of Himalayan
goats. '  Mr, Hodgson measured the intestines in two goats of
the Diigii race, and he found that the proportional length of the
great and small intestines differed considerably. In one of these
goats the caecum was thirteen inches, and in the other no less
than thirty-six inches in length !

1! ‘De PEspbce,’ tom. i. p. 406. descent from distinot species: for
Mr., Clark also refers to differences in  Mr. Clark states that this part varies
sthe shape of the mamme. Gordon much in form.
states that in the Nubian race the 192 My, Clark,
serotum is divided into two lobes;  of Nat. Hist.,’ ve
and Mr. Clark gives a ludicrous proof 6
of this fact, for he saw in the Mauritius smarest, * Encyclop. Méthod,
a male goat of the Muscat breed  Mammalogie,’ p. 480,
purchased at a high price for a female 104 ¢ Journal of Asiatic Soc. of
in full milk. These differences inthe  Bengal) vol. xvi, 1847, pp. 1020,
. scrotum are probably not due to 1025

¢ Annals and Mag.
ol. ii. (2nd series),
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CHAPTER IV,

DOMESTIC RABBIT

DOVESTIC RABBITS DESCENDED FROM THE COMMON WILD RABBIT—ANCIENT
DOMESTICATION — ANCIENT SELECTION — LARGE LOP-EARED RABBITS —
VARIOUS BREEDS—FLUCTUATING CHARACTERS—ORIGIN OF THE HIMALAYAN
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HARES—VEI TERNUM—SCAPULA—EFFECTS OF USE AND DISUSE
o THE |-.<umm-mz.s OF THE LDMIS AND BODY—CAPACITY OF THE
SKULL AND W SIZE OF THE BRAIN—SUMMARY ON THE MODIFICA-
TIONS OF DOMESTICATED RABEIT

Avt naturalists, with, as far as I know, a single exception,
believe that the several domestic breeds of the rabbit are de-
scended from the common wild species; I shall therefore
describe them more carefully than in the previous cases.
Professor Gervais ! states * that the true wild rabbit is smaller
than the domestic; its proportions are mot absolutely the
same; its tail is smaller; its ears are shorter and more
thickly clothed with hair; and these characters, without
speaking of colour, are so many indications opposed to the
opinion which unites these animals under the same specific
denomination.” Few naturalists will agree with this author
that such slight differences are sufficient to separate as
distinet species the wild and domestic rabbit. How extra-
ordinary it would be, if close confinement, perfect tameness,
unnatural food, and careful breeding, all prolonged during
many generations, had not produced at least some effect !
‘The tame rabbit has been domesticated from an ancient period.
Confucius ranges rabbits among animals worthy to be sacri-
ficed to the gods, and, as he prescribes their multiplication,
they were probably at this early period domesticated in China,
They are mentioned by several of the classical writers, In

1 M. P. Gervais, ¢ Hist. Nat. des Mammiferes,’ 1854, tom. i., p. 288.
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1631 Gervaise Markham writes, * You shall not, as in other
cattell, looke to their shape, but to their richnesse, onely elect
your buckes, the largest and goodliest conies you can get;
and for the richnesse of the skin, that is accounted the
richest which hath the equallest mixture of blacke and white
haire together, yet the blacke rather shadowing the white ; the
furre should be thicke, deepe, smooth, and shining; . . . . .
they are of body much fatter and larger, and, when another
skin is worth two or three pence, they are worth two shillings.”
From this full description we see that silver - grey rabbits
existed in England at this period; and what is far more
important, we see that the breeding or selection of rabbits was
then carefully attended to. Aldrovandi, in 1637, describes,
on the authority of several old writers (as Scaliger, in 1557),
Tabbits of various colours, some * like a hare,” and he adds that
P. Valerianus (who died a very old man in 1558) saw at
Verona rabbits four times bigger than ours.?

From the fact of the rabbit having been domesticated atan
ancient period, we must look to the northern hemisphere of the
Old World, and to the warmer temperate regions alone, for
the aboriginal parent-form ; for the rabbit cannot live without
protection in countries as cold as Sweden, and, though it has
run wild in the tropical island of Jamaica, it has never greatly
multiplied there. It now exists, and has long existed, in the
warmer temperate parts of Europe, for fossil remains have been
found in several countries.® The domestic rabbit readily
becomes feral in these same countries, and when varionsly
coloured kinds are turned out they generally revert to the
ordinary grey colour.t Wild rabbits, if taken young, can be
domesticated, though the process is generally very trouble-
some.* The various domestic races are often crossed, and are

2 U. Aldrovandi, De Quadrupedic laads? 1801, b, 5. p. 113, 1 have
bus digitatis 1637, p. 883 K

Confcus and G, Markham, s & to hnala d and S

writer who has studied, the subject, Pigeons nn\i Rabbus, by E. S.
in ‘Cottage Gardener, Jan. 22ud, Se-
5

on l
, * British Fossil Mammals, 1836, p. 10) syulh mml strongly on
. 21 the dﬂ'ﬁcnlh But this difficulty is
+ Bechstein, * Naturgesch. Deutsch=  not i , as I have received two
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believed to be quite fertile together, and a perfect gradation
can be shown to exist from the largest domestic kinds, having
enormously developed ears, to the common wild kind. The
parent-form must have been a burrowing animal, a habit not
common, as far as I can discover, to any other species in the
large genus Lepus. Only one wild species is known with
certainty to exist in Europe; but the rabbit (if it be a true
rabbit) from Mount Sinai, and likewise that from Algeria,
present slight differences ; and these forms have heen con-
sidered Dy some authors as specifically distinet.’ But such
slight differences would aid us little in_explaining the more

ch eristic of the several domestic
races. If thelatter are the descendants of two or more closely
allied species, these, with the exception of the common rabbit,
have been exterminated in a wild state; and this is very im-
probable, sceing with what pertinacity this animal holds its
ground.  From these soveral reasons we may infer with
safety that all the domestic breeds are the descendants of the
common wild species. But from what we hear of the mar-
vellous success in France in rearing hybrids between the
hare and rabbit,” it is possible, though not probable, from the
great difficulty in making the first cross, that some of the
larger races, which are coloured like the hare, may have been
modified by crosses with this animal. Nevertheless, the chief
differences in the skeletons of the several domestic breeds
cannot, as we shall presently sce, have been derived from a
cross with the hare.

There are many breeds which transmit their characters
more or less truly. Every one has seen the enormous lop-
eared rabbits exhibited at our shows; various allied sub-
breeds are reared on the Continent, such as the so-called
Andalusian, which is said to have a large head with a round
forehead, and to attain a greater size than any other kind ;
another large Paris breed is named the Rouennais, and has a

B sty A g 200
and breeding from the wild rabbit. 7 See Broca’s interesting
B0 P Broes i Jumal e memoiron Rt subject in Brown-

Ia Phy Séquard’s *Journ. de. Phys.,’ vol. ii.
P. 367.

p. 3t
& Qerves, [Hin, Nat, e ariis.
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square head ; the so-called Patagonian rabbit has remarkably
short ears and a large round head.  Although I have not seen
allthese breeds, I feel some doubt about there being any marked
difference in the shape of their skulls* English lop-eared
rabbits often weigh 81bs. or 101bs., and one has been ex-
hibited weighing 181bs.; whereas a full-sized wild rabbit
weighs only about 8} Ibs. The head or skull in all the large
lop-eared rabbits examined by me is much longer relatively
to its breadth than in the wild rabbit. Many of them have
Toose transverse folds of skin or dewlaps beneath the throat,
which can be pulled out so as to reach nearly to the ends of
the jaws. Their ears are prodigiously developed, and hang
down on each side of their faces. A rabbit was exhibited in
1867 with its two ears, measured from the tip of one to the
tip of the other, 22 inches in length, and each ear 53 inches
in breadth. In 1869 ono was exhibited with ears, measured
in the same manner, 23} in length and 5% in breadth; * thus
exceeding any rabbit ever exhibited at a prize show.” Ina
common wild rabbit I found that the length of two ears,
from tip to tip, was 7§ inches, and the breadth only 13 inch,
The weight of body in the larger rabbits, and the development
of their cars, are the qualities which win prizes, and have
been carefully selected.

The hare-coloured, or, as it is sometimes called, the Belgian
rabbit, differs in nothing except colour from the other large
breeds; but Mr. J. Young, of Southampton, a great breeder of
this kind, informs me that the females, in all the specimens
examined by him, had only six mammew; and this certainly
was the case with two females which came into my pos-
session. Mr. B. P. Brent, however, assures me that the
number is variable with other domestic rabbits. The common
wild rabbit always has ten mamme. The Angora rabbit is
remarkable from the length and fineness of its far, which
even on the soles of the feet is of considerable length. This
breed is the only one which differs in its mental qualities,
for it is said t6 be much more sociable than other rabbits, and

® The skulls of these breeds are  Horticulture, May 7th, 1861, p. 108,
briefly described in the *Journal of
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the male shows no wish to destroy its young.? Two live
rabbits were brought to me from Moscow, of about the size of
the wild species, but with long soft fur, different from that
of the Angora. These Moscow rabbits had pink eyes and
were snow-white, excepting the ears, two spots near the nose,
the upper and under surface of the tail, and the hinder tarsi,
which were blackish-brown. In short, they were coloured
nearly like the so-called Himalayan rabbits, presently to b
described, and differed from them only in the character of
their fur. There are two other breeds which come true to
colour, but differ in no other respect, namely silver-greys and
chinchillas. Lastly, the Nicard or Dutch rabbit may be
mentioned, which varies in colour, and is remarkable from
its small size, some specimens weighing only 1} Ih.; rabbits
of this breed make excellent nurses for other and more
delicate kinds.!9

Certain characters are remarkably fiuctnating, or are very
feebly transmitted by domestic rabbits : thus, one breeder
tells me that with the smaller kinds he has hardly cver
raised a whole litter of the same colonr : with the largo lop-
eared breeds it is impossible,” says a great judge,l!  to breed
true to colour, but by judicions crossing a great deal may be
done towards it. The fancier should know how his does are
bred, that is, the colour of their parents.” Nevertheless,
certain colours, as we shall presently see, are transmitted
truly. The dewlap is mot strictly inherited, Lop-cared
rabbits, with their ears hanging down flat on each side of
the face, do not transmit this character at all truly. Mr.
Delamer remarks that, “ with fancy rabbits, when both the
parents are perfectly formed, have model cars, and aro
handsomely marked, their progeny do mnot invariably tum
out the same.” When one parent, or even both, are oar-
laps. that is, have their ears sticking out at right angles,
or when one parent or both are halflops, that is, have only

® SJournal of Horticulture, 1861, . 527. With respect to the ears; see

3 elamer on ¢ Pigeons and Kabbits,

1 ¢Journal of Horticulture,’ May 1854, p. 141; also * Poultry Chroni-

28th, 1861, p. 169. ele,’ vol. ii. p.'499, and ditto for 1854,
W< Journal of Horticulture,’ 1861, p. 586.
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ar dependent, there is nearly as good a chance of the
progeny having both ears full-lop, as if both parents had
been thus characterized. But I am informed, if both parents
have upright ears, there is hardly a chance of a full-lop. In
some half-lops the car that hangs down is broader and longer
than the upright car;!* so that we have the unusual case of
a want of symmetry on the two sides. This difference in the
position and size of the two ears probably indicates that the
lopping results from the great length and weight of the car,

Fig 5.—Halt-lop Rabbit. (Copled from E. S. Delamer's work.)

favoured no doubt by the weakness of the muscles consequent
on disuse. Anderson’® mentions a breed having only a
single ear ; and Professor Gervais another breed destitute of
cars.

We come now to the Himalayan breed, which is sometimes
called Chinese, Polish, or Russian. These pretty rabbits are
white, or occasionally yellow, excepting their cars, nose,
foet, and the upper side of the tail, which are all brownish-
Dlack ; but as they have red eyes, they may be considered as

Delamer, ‘ Pigeons and Rabbits? 1% ¢An Account of the different
Ped86. e also “Jouroal of Horti-  Kinds of Sheep In the Russian Do~
culture, 1861, p. 375. > 1794, p
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albinoes. I have received several accounts of their breeding
perfectly true. From their symmetrical marks, they were
at first ranked as specifically distinct, and were provisionally
named L. nigripes™  Some good observers thought that they
could detect a difference in their habits, and stoutly maintained
that they formed a new species. The origin of this breed is
80 curious, both in itself and as throwing some light on the
complex laws of inheritance that it is worth giving in detail.
But it is first necessary briefly to describe two other breeds :
silver-greys or silver-sprigs generally have black heads and
legs, and their fine grey fur is interspersed with mumerous
black and white long hairs. They breed perfectly true, and
have long been kept in warrens. When they escape and
cross with common rabbits, the product, as I hear from Mr.
Wyrley Birch, of Wretham Hall, is not a mixture of the two
colours, but about half take after the one parent, and the
other half after the other parent. Secondly, chinchillas or
tame silver-greys (I will use the former name) have short,
paler, mouse or slate-coloured fur, interspersed with long,
blackish, slate-coloured, and white hairs.® These rabbits
Dreed perfectly true. A writer stated in 18571¢ that he had
produced Himalayan rabbits in the following manner. He
had a breed of chinchillas which had been crossed with the
common black rabbit, and their offspring were either blacks
or chinchillas. These latter were again crossed with other
ehinchillas (which had also been crossed with silver-greys),
uml from this complicated cross Himalayan rabbits were
raised. From these and other similar statements, Mr.

Bartlett'” was led to make a careful trial in the Zoological
Gardens, and he found that by simply crossing silver-greys

with chinchillas he could always produce some few Hima-
Tayans; and the latter, notwithstanding their sudden origin,
if kept separate, bred perfectly true. But I have recently
Teen assured the pure silver-greys of any sub-breed occasion-
 ally produce Himalayans.

| 4 4Proo. Zoolog. Soc.’ June 23rd, - 10 Cottage Gardenery 1857, 141.
1857, p. 8 Mr. Bartlett, oo Beolog.
u ‘Jnuru! of Hostculture April Scu 1861, » o

9th, 1861, p
VOL. I.
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The Himalayans, when first born, are quite white, and are
then true albinoes; but in the course of a few months they
gradually assumo their dark ears, nose, feet, and tail. Occa-
sionally, howover, as T am informed by Mr. W. A. Wooler
and the Rev. W. D. Fox, the young are born of a very pale
grey colour, and specimens of such fur were sent mo by the
former gentleman. Tho grey tint, however, disappears as
the animal comes to maturity. So that with these Hima-
layans there is a tendency, strictly confined to early youth,
to revert to the colour of tho aduit silver-grey parent-stock.
Silver-greys and chinchillas, on the other hand, present a re-
markable contrast with the Himalayans in their colonr whilst
quiteyoung, for they are born perfectly black, but soon assume
their characteristic groy or silver tints. The same thing oceurs
with grey horses, which, as long as they are foals, are gencrally
of a nearly black colour, but soon become grey, and get whiter
and whiter as they grow older. Hence the usual rulo is that
Himalayans are born white and afterwards hecome in certain
parts of their bodies dark-colonred ; whilst silver-greys are
born black and afterwards become sprinkled with white.
Exceptions, however, and of a directly opposite nature,
occasionally occur in both cases. For young silver-greys
are sometimes born in warrens, as I hear from Mr. W. Birch,
of a cream-colour, but these young animals ultimately hecome
black. The Himalayans, on the other hand, sometimes produce,
as is stated by an experienced amatour,'® a single black young
one in a litter; and this, before two months elapse, becomes
perfectly white.

To sum up the whole curious case: wild silver-greys may
be considered as black rabbits which become grey at an carly
period of life. When they are crossed with common rabbits,
the offspring are said not to have blended colours, but to take
after either parent; and in this respect they resemble black
and albino varieties of most quadrupeds, which often transmit
their colours in this same manner. When they are crossed
with chinchillas, that is, with a paler sub-variety, the young
are at first pure albinoes, but soon become dark-coloured in

!* ¢ Phenomenon in Himalayan Rabbits,’ in ¢ Journal of Horticulture,’ Jan,
27th, 1863, p. 102.
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certain parts of their bodies, and are then called Himalayans.
The young Himal however, are imes at first
cither pale grey or completely black, in either case changing
after a time to white. In a future chapter I shall advance
a large body of facts showing that, when two varieties are
erossed both of which differ in colour from their parent-stock,
there is a strong tendency in the young to revert to the
aboriginal colour; and what is very remarkable, this reversion
occasionally supervenes, not before birth, but during the
growth of the amimal. Hence, if it could be shown that
silver-greys and chinchillas were the offspring of a cross
between a black and albino variety with the colours intimately
blended—a ition in itself not improbable, and supp:

Ty the civcumstance of silver-greys in warrens sometimes pro-
ducing hite young, which ultimately become black—
then all the above given paradoxical facts on the changes of
colour in silver-greys and in their the Himal
would come under the law of reversion, supervening at dif-
ferent periods of growth and in different degrees, either to the
original black or to the original albino parent-variety.

It is, also, remarkable that Himalayans, though produced
50 suddenly, breed true. But as, whilst young, they are
albinoes, the case falls under a very general rule; albinism
Teing well known to be strongly inherited, for instance with
white mice and many other quadrupeds, and even white
flowers. But why, it may bo asked, do the ears, tail, nose,
and feet, and no other part of the body, revert to a black
colour? This apparently depends on a law, which generally
holds good, namely, that characters common to many species
of a genus—and this, in fact, implies long inheritance from
the ancient progenitor of the genus—are found to resist
variation, or to reappear if lost, more persistently than the
characters which are confined to the separate species. Now,
in the genus Lepus, a large majority of the species have their
ears and the upper surface of the tail tinted black; but the
persistence of these marks is best seen in those species which
in winter become white : thus, in Scotland the L. variabilis '
1 G, R, Waterhouse, * Natural History of Mammalia : Rodents, 1846, pp. 52,
60,105,

12
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in its winter dress has a shade of colour on its nose, and the
tips of its ears are black: in the L. tibetanus tho cars are
black, the upper surface of the tail greyish-black, and the
soles of the feet brown : in L. glacialis the winter fur is puro
white, except the soles of the feet and the points of the ears,
Even in the variously-coloured fancy rabbits we may often
observe a tendency in these samo parts to be more darkly
tinted than the rest of the body. Thus the several coloured
marks on the Himalayan rabbits, as they grow old, are
rendered intelligible. I may add a nearly analogous case:
fancy rabbits very often have a white star on their forcheads :
and the common English hare, whilst young, generally has,
as I have myself observed, a similar white star on its
forehead.

When variously coloured rabbits are sct free in Europe, and
are thus placed under their natural conditions, they generally
Tevert to the aboriginal grey colour; this may be in part due
to the tendency in all crossed animals, as lately obscrved, to
Tevert to their primordial state. But this tendency docs not
always prevail ; thus silver-grey rabbits are kept in warrens,
and remain true though living almost in a state of nature ;
but a warren must not be stocked with both silver-greys and
common rabbits ; otherwise “in a few years thero will be
mone but common greys surviving.”® When rabbits run
wild in foreign countries under new conditions of life, they
by no means always revert to their aboriginal colour. In
Jamaica the feral rabbits are described as having been * slate-
coloured, deeply tinted with sprinklings of white on the neck,
on the shoulders, and on the back ; softening off to blue-white
under the breast and belly.”* But in this tropical island
the conditions were not favourable to their increase, and they
never spread widely, and are now extinct, as T hear from Mz,
R. Hill, owing to a great fire which occurred in the woods,
Rabbits during many years have run wild in the Falkland
2 Delamer on * Pigeons and Rabbits,”
114,

have become feral in a hot country.
They can be kept, however, at Loanda.
! Gosse's ‘Sojourn in Jamaica,  (see Livingstoncs <Travels; p. 407).
1851, p. 441, as doscribed by an ox-  In parts of Iudin, as 1 am informed by
cellent observer, Mr. R. Hill. Thisis  Mr. Blyth, they breed well.

the only known case in which rabbits

P
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Tslands ; they are abundant in certain parts, but do mot
spread extensively. Most of them are of the common grey
colour; a few, as I am informed by Admiral Sulivan, are
hare-coloured, and many are black, often with nearly symme-
trical white marks on their faces. Hence, M. Lesson described
the black variety as a distinct species, under the name of

magellanicus, but this, as T have elsewhere shown, is an
error  Within recent times the sealers have stocked some
of the small outlying islets in the Falkland group with
rabbits; and on Pebble Tslet, as T hear from Admiral Sulivan,
alarge proportion are hare-coloured, whereas on Rabbit Tslet
a large proportion are of a bluish colour, which is mot else-

scen. How the rabbits were coloured which were
turned out of these islets is not known.

The rabbits which have become feral on the island of Porto
Santo, near Madeira, deserve o fuller account. In 1418 or
1419, J. Gonzales Zarco™ happened to have a female rabbit
on board which had produced young during the voyage, and
he turned them all out on the island. These animals soon
increased so rapidly, that they became a nuisance, and actu-
ally caused the abandonment of the settlement. Thirty-
seven years subsequently, Cada Mosto describes them as
i ; mor is this suprising, as the island was not
inhabited by any beast of prey or by any terrestrial mammal.
We do not know the character of the mother-rabbit; but it
was probably the confmon domesticated kind, The Spanish
peninsula, whence Zarco sailed, is known to have abounded
with the common wild species at {he most remote historical

: -

 breed. That the breed was well domesticated is shown by

the doe having littered during the voyage. Mr. Wollaston,

at my request, brought home two of these feral rabbits in

‘spiits of wine; and, subsequently, Mr. W. Haywood sent to

* Darwin's ¢ Journal of Researches,”  Lisbon in 1717, entitled ¢Historia

Zoology of the Voyage Insuluna,’ written by a Jesuit, the

de: Mammalia,’ p. 92. rabbits were turned out in 1420. Some

authors believe that the island was
discovered in 1413,

ages,”
177 : p. 20 losto.
ing to a work published in
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me three more specimens in brine, and two alive. These
seven specimens, though canght at different periods, closely
resembled each other. They were full grown, as shown by
the state of their bones. Although the conditions of life in
Porto Santo are evidently highly favourable to rabbits, as
proved by their extraordinarily rapid increase, yet they differ
conspicuously in their small size from the wild English
rabbit. Four English rabbits, measured from the incisors to
the anus, varied between 17 and 174 inches in length; whilst
two of the Porto Santo rabbits were only 144 and 15 inches
in length. But the decrease in sizeis best shown by weight ;
four wild English rabbits averaged 3 1. 5 oz., whilst one of
the Porto Santo rabbits, which had lived for four years in the
Zoological Gardens, but had become thin, weighed only 1 1b.
9 oz A fairer test is afforded by the comparison of the well-
cleaned limb-bones of a Porto Santo rabbit killed on the island
with the same bones of a wild English rabbit of average size,
and they differed in the proportion of rather less than five to
nine. So that the Porto Santo rabbits have decreased nearly
three inches in length, and almost half in weight of body.3
The head has not decreased in length proportionally with the
body; and the capacity of the brain case is, as we shall
hereafter sce, singularly variable. T prepared four skulls,
and these resembled each other more closely than do generally
the skulls of wild English rabbits ; but the only difference in
structure which they presented was that the supra-orbital
processes of the frontal bones were narrower.

In colour the Porto Santo rabbit differs considerably from
the common rabbit ; the upper surface is redder, and is rarely
interspersed with any black or black-tipped hairs. The
throat and certain parts of the under surface, instead of being
pure white, are generally pale grey or leaden colour. But
the most remarkable difference is in the ears and tail ; T have
examined many fresh English rabbits, and the large collection

5 Something of the same kind has
occurred on the island of Lipari,
where, according to  Spallanzani
(“Voyage dans los denx Siciles,’ quoted
by Godron, *De PEspice,’ p. 564), a

countryman turned out some rabbits
which multiplied prodigiously, but,
says Spallanzani, les lapins de Lile
do Lipari sont plus otite que ouk
quon éléve en domesticité.”
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of skins in the British Museum from various countries, and
all have the upper surface of the tail and the tips of the ears
clothed with blackish-grey fur; and this is given in most
works as one of the specific characters of the rabbit. Now
in the seven Porto Santo rabbits the upper surface of the
tail was reddish-brown, and the tips of the ears had no trace
of the black edging. But here we meet with a singular
circumstance: in June, 1861, I examined two of these rabbits
recently sent to the Zoological Gardens, and their tails and
ears were coloured as just described ; but when one of their
dead bodies was sent to me in February, 1865, the ears were
plainly edged, and the upper surface of the tail was covered
with blackish-grey fur, and the whole body was much less
rod ; so that under the English climate this individual rabbit
had recovered the proper colour of its fur in rather less than
four years!

The two little Porto Santo rabbits, whilst alive in the Zoo-
logical Gardens, had a remarkably different appearance from
the common kind. They were extraordinarily wild and active,
80 that many persons exclaimed on seeing them that they were
more like large rats than rabbits. They were nocturnal to
an unusual degree in their habits, and their wildness was never
in theleast subdued ; so that the superintendent, Mr. Bartlett,
assured me that ho had never had a wilder animal under his
charge. This is a singular fact, considering that they are de-
scended from a domesticated breed. was so much surprised at
it, that Trequested Mr. Haywood to make inquiries on the spot,
whether they were much hunted by the inhabitants, or per-
secuted by hawks, or cats, or other animals ; but this is not
the case, and no cause can be assigned .for their wildness.
They live both on the central, higher rocky land and near
the sea-cliffs, and, from being exceedingly shy and timid,
seldom appear in the lower and cultivated districts. They
are said to produce from four to six young at a birth, and
their breeding season is in July and August. Lastly, and
this is a highly remarkable fact, Mr. Bartlett could never
succeed in getting these two rabbits, which were both males,
10 associate or breed with the fomales of several breeds which
were repeatedly placed with them.
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If the history of these Porto Santo rabbits had not been
Kknown, most naturalists, on observing their much reduced
size, their colour, reddish above and grey beneath, their tails
and ears not tipped with black, would have ranked them as a
distinct species. They wonld have been strongly confirmed
in this view by seeing them alive in the Zoological Gardens,
and hearing that they refused to couple with other rabbits.
Yet this rabbit, which there can be little doubt would thus
have been ranked as a distinct species, as certainly originated
since the year 1420, Finally, from the threo cases of the
Tabbits which have run wild in Porto Santo, Jamaica, and
the Falkland Tslands, wo sce that these animals do not, under
new conditions of life, revert to or retain their aboriginal cha-
Tacter, as is so generally asserted to be the case by most
authors.

Osteological Characters.

When wo remember, on the one hand, how frequently it is
stated that important parts of the structure never vary ; and,
on the other hand, on what small differences in the skeleton
fossil species have often been founded, the variability of the
skull and of some other bones in the domesticated rabbit well
deserves attention. It must not be supposed that the more
important differences immediately to be described strictly
characterise any one breed ; all that can be said s, that they
are generally present in certain breeds. We should bear in
mind that selection has not been applied to fix any character
in the skeleton, and that the animals have not had to support
themselves under uniform habits of life. We cannot acconnt
for most of the differences in the skeleton ; but we shall see
that the increased size of the body, due to careful nurture and
continued selection, has affected the head in a particular
manner. Even the elongation and lopping of the ears have
influenced in a small degree the form of the whole skull.
The want of exerciso has apparently modified the propor-
tional length of the limbs in comparison with that of the
body.

As a standard of ecomparison, I prepared skeletons of two wild
rabbits from Kent, one from the Shetland Islands, and one from
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Antrim in Treland. ~As all the bones in these four spec)mens fmm
such distant localities closely resembled each other,
scarcely any appreciable difference, it may be conclude-f oot
bones of the P rabbiS e Generally urifoge ol

Skull—1 havo carcfully examinod skulls of fen largo lop-cared
mhbxle and of five common domestic rabbits, which latter differ from

Top-cared only in not having such large bodies or ears, yet both
m-ger than m the w)ld rabbit. First for the ten lop-eared Tabbits :
in all these s remarkably elongated in compnnmn with
its breadth. In S Wil B the loust was B es, in a large
fancy rabbit 4-3; whilst the breadth of the craniam endlosing tho
brain was in both almost exactly the same. Even by taking as the
P of comparison the widest part of the zygomatic arch, the
sinlls of the lop-cared are proportionally to therr breadth three-
quarters of an inch too long. The depth of the head has increased
almost in the same proportion with the length; it is the breadth
alone which has not increased. The parietal and occipital bones
enclosing the brain are less arched, both in a longitudinal and
B 7oree Tino, thon in the wild rabti, so that he shape of the
mnmm is somewhat different. The surface is rougher, less cleanly

nlptured, and the lines of sutures are more prominent.

B Althongh the skulls of tho large lop.oared sabbita in comparison
with those of the wild rabbit are much elongated relatively to their
Dreadth, yet relatively to the size of body, they aro far flom elon-
g lop-cared rabbits which I examined were, though not

t, more than que as heavy as the wild specimens; but the skull

very far from being twice as long. Even if we take the fairer
mndam of the Jength of body, from ghe nose to the amus, the skull

ot on an average as long as it ought o be by a third of an inch.
In the small feral Porto Santo rabbit, on the other hand, the head
mlahve]y to the length of body is about & quarter of an inch

This clongation of the skull relatively to its breadth, T find a
wuniversal character, not only with the large lop-eared rabbits, but
in ll the articial breeds; as is well seen in the skull of the Angora.

at first much surprised at the fact, and could not imagine why
S mnestication conld produce this uniform rosult; bt the cxplan.
tion seems o lie in the cireumstance that during a number of gene-
zations the artificial races have been closely confined, and have had
Jittlo occasion o exert cither their senses, or intellect, or voluntary
muscles; consequently the_ Lrain, as we shall presently more fully
seo, has 10t increased relatively with the sizo of body. As the brain
has not increased, the bony case enclosing it has oy increased, and
has evidently affected through correlation the breadth of the
entire skull from end to end.

In all the skulls of the large lop-eared rabbits, the supra-orbital
plates or processes of the frontal bones are much broader than in
the wild rabbit, nd they genrally projeot more upwards. In the

arch the posterior or projecting point of the malar-bone
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is broader and blunter; and in the specimen, fig. 8, it is so in a

remarkable degree. This point sppronches nearer bo the auditory
eatns than in the wild rabbit, as ma;

in fig.
this circumstance mainly depends on the clmu(;ed du‘wtlun of the

Fig. 6.—Skull of Wild Rabbit, of natural size,

¥ig, TSkl of large Lop-eared Rabbi,of naaral
size.

meatus. The inter-parietal bone (see fig. 9) differs much in shape
in the several skulls; generally it is more oval, that is more ex-

in the line of the longitudinal axis of the skull, than in the
wild rabbit. The posterior margin of “the square raised plat-
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form™ of the occiput, instead of being truncated, or projecting lightly
as in the wild rabbit, is in most

lop-eared rabbits pointed, as in
fig.9,0. Tho paramastoids rela-
tively to the size of the skull are
generally much thicker than in
the wild rabbit.

The occipital foramen (fig. 10)
presents some remarkable St
ences: in the wild rabbit, the
Tower edge between the condyles
is considerably and almost angu-
Tarly hollowed out, and the upper
edge is deeply and squarely
Totehed; henc tho Tongitudinal

s the transverse axis.

Tn the skulls of tho lop-cared

bl tho transverse ¢ axis ex-

the longitudinal; for it g pu o o

ono of thoeo slulls was, the “,‘5,’1?{21“.? ik i

lower edge between the condyles yuitors mestis

80 deeply hollowed out; in five 5, batt
of them there was no upper

mare notch, in three there was a trace of the noteh, and in two

i it was well doveloped.
fferences in the
_ shape of the foramen are
remarkable, _ considering
that it gives passage
important a stracture us
the spinal marrow, though
apparently tho otline of

{h Il s ot Ated gttt o s

by thoshapo of the pas D Totenpaieal o A; Wil Baubie . Feral
Ra Mladeira

bbit from island of P, Santo, near
the 5"“”‘ o th 'hs C. Large Lop-eared Rabbit.

Iarge lopmmd Tabbits,
bomy anditory meatus s conspicuously larger than in mc wild
Tabbit. Ina skull 43 inches 3

h, and which barely
ed in Dreadth the
skull of a wild rabbit
(which was 315 inches in
langth) tho longer dinmneter
the meatus was exactly
ey as great. The orifice  ¥is. 10, Occipital Foramen,of naturalsize, in—
is more compressed, and  A- Wikd Rabbit; B. Large Lop-cared Rabbit..
its margin on the side nearest the skull stands up higher than

# Waterhouse, ¢ Nat. Hist, Mammalis; val.i. p. 36,
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the outer side. The whole meatus is directed more forwards,
As in breeding lop-eared rabbits the length of the ears, and
their consequent lopping and lying flat on the faco, aro the
chicf points of excellence, thero can hardly be a doubt’ that the

great change in_the size,
form, and direction of the
bony meatu, relatively to
this same part in the wild
Tabbit, is due to the con-
tinued selection of indi-

bony meatus is well shown
in (he skulls (I have ex-
amined three) of half-lops
(see fig. 5), in which one ear
sumd.s upright, and the other
Jlonger ear hangs down;
for in these skulls there was
a plain difference in the
form and direction of the
bony meatus on the two
sides. But it is a much
more interesting fact,
the changed direction a.nd
increased size of the b
meatus have slightly umtod
on the same side the strue-
ture of the whole skull. I
here give a drawing (fig. 11)
ul'the pk\lll of a Im.ll “lop ; and
it may be observed that the
suture between the parietal
and frontal bones does not
run strictly at right angles
to the longitudinal axis of
the skull; the left frontal
bone pm,elc:h beyond  the
right one; both the posterior
v it s of to auitory a0 anterior margins of tho
mesiug on the two, s, and the consequnt left zygomatic arch on the
il o it s of ey opped 510,08 e lopping e
cormnp{mdmg bones on the
opposite side.  Even the lower jaw is affected, and the condyles aro
not quite symmetrical, that on the left standing a little in advance
of that on the right. This scems to me a remarkable case of
correlation of growth. Who would have surmised that by keeping
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an animal during many generations under confinement, and so
leading to the disuse of the muscles of the ears, and by continually
selecting individuals with the longest and largest ears, he would
s indicootly have aficted almoe: every suture in the skull and
the form of the lower jaw !

Tn the large lop-eared rabbits the only difference in the lower
jaw, in comparison with that of the wild rabbit, is that the posterior
‘margin of the ascending ramus is broader and more inflected. The
footh in ncither juw present any difference, excopt that tho emall
incisors, beneath the large ones, are proportionately a little longer.
The molar teeth have increased in size proportionately with the
inereased width of the skull, measured across the zygomatic arch,
and not proportionally with its increased length. The inner line of
the sockets of the molar teeth in the upper jaw of the wild rabbit
forms a perfectly straight line; but in some of the largest skulls of
the lop-eared this line was plainly bowed inwards. In one specimen

ere was an additional molar tooth on each side of the upper jaw,
between the molars and premolars; but these two teeth did not
correspond in size; and as no rodent has seven molars, this is
merely a monstrosity, though a curious one.

Ihé five other skulls of common domestic rabbits, some of which
approach in size the above-described largest skulls, whilst the
others exceed but little those of the wild rabbit, are only worth
notice as presenting a perfect gradation in all the above-specified
differences between the skulls of the largest lop-eared and wild
zabbits. Tn all, however, the supra-orbital plates are rather larger,
and in all the auditory meatus is larger, in_conformity with tho
increased sizo of the external cars, than in the wild rabbit. The
lower notch in the occipital foramen in some was not so deep as in
the wild rabbit, but in all five skulls the upper notch was well

veloped.

The skull of the Angora rabbit, like the latter five skulls, is inter-
mediate in general proportions, and in most other characters, between
those of the largest lop-eared and wild rabbits, It presents only
one singular character : though considerably longer than the skuil
of the wild rabbit, the breadth measured within the posterior supra-
‘orbital fissures is nearly a third less than in the wild. The skulls
of the silver-grey, and chinchilla and Fimalayan rabbits are more
elongated than in the wild, with broader supra-orbital plates, but
differ little in any other respect, excepting that the upper and lower
motehes of the occipital foramen are not so deep or so well developed.
“The skull of the Moscow rabbit scarcely differs at all from that of the
wild rabbit. In the Porto Santo feral rabbits the supra-orbital plates
are generally narrower and more pointed than in our wild rabbits.

- As some of the largest lop-cared rabbits of which I prepared
skeletons were coloured almost like hares, and as these latter animals
and rabbits have, as it is affirmed, been recently crossed in France,
it might be thonght that some of the above-deseribed characters
had been derived from a cross at a remote period with the hare,
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Consequently I examined skulls of the hare, but no light could thus
be thrown on the peculiarities of the skulls of the larger rabbits.
1t is, however, an interesting fact, as illustrating the law that
varieties of one species often assume the characters of other species
of the same genus, that I found, on comparing the skulls of ten
species of hares in the British Mnsemn that they differed from each
other chiefly in the very same points in which domestic rabbits
vary,—namely, in general proportions, in the form and size of the
subra-orbital Plates, in the form of the free end of the malar bone,
and in the line of suture separating the ocupm\l and frontal bones,
Moreover two eminently variable characters in the domestic rabbit,

namely, the outline of the oceipital foramen and the shape of the
“ raised platform” of the 1put were likewise variable in two
instancen in tho same species of har

Vertebre.—The number is umform in all the skeletons which I
have examined, with two exceptions, namely, in one of the small
feral Porto Santo rabbits and in one of the largest lop-eared kinds;
both of these had as usnal seven cervical, twelve dorsal with ribs,
but, instead of seven lumbar, both had eight lumbar vertebxm,
This is remarkable, as Gervais gives seven as the number for the
whole genus Lepus. The caudal vertebrse apparently differ by
wo or three, but T did not attend to them, and they are difficult to
count with cer!

In the first cervzcal vertebra, or atlas, the anterior margin of the
neural arch varies a little in wild specimens, being either nearly
smooth, or furnished with a sugl] supr-mediah atlantod processs

figured a_specimen with the
Jnrgesm process (a) which T have seen ;
but it will be observed how inferior
this is in size and different in shape
to that in a large lop-eared rabbit.
In the latter, the infra-median pro-
cess (b) is also proportionally much
thicker and longer. The al® are a
little squarer in outline.

M uwmd vertebra.—In  the
il v it (fig. 13, A ) this ver-
tebra, vlewad on the inferior surface,
has a transverse process, which is
directed obliquely backwards, and
consists of a single pointed bar; in
the fourth vertebra this process is
slightly forked in the middle. In the
Fig 12— Aths Vertebra ofnaturalsise s Jargo lop-cared rabbits this process

p:"n;:;. i R 4l (5 ) isforked in the third vertebra,
llgure Hare-coloured, large, Lop-eared a8 in the fourth of the wild rabbit.

il Ddi, il But the third cervical veﬂ,ebma of

an proces.
e wild and lop-eared (a )
rabbnhs differ more cnnspmuonsly when their anterior aruenlur
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surfaces aro compared ; for the extremities of the antero-dorsal pro-
{8556 i o wild rablit aro sitmply rownded, whilat in the Jopeared
they are trifid, with a deep
central pit. = The canal
for the spinal marrow in
the lop-cared (v b) is more
elongated in a transverse
direction than in the wild
Tabbit; and the passages
for the arteries are of a
slightly different_ shape.
These several differences
in this vertebra seem to
me wll deserving atten-

5t doract oris
Tts neural spine varies in
lengi n tho wiid mbbit; =i e Vere, ot
ing sometimes very  9-A Wild Rablit; B. Hareoolourd, Iy
Shore, bt generally mory Lol b4 o i itk 5,
than half as long as that
of the sécond dorsal; but T have seen it in tivo large lop-cared
rabbits three-fourths of the length of that of the sesond dorsal
vertebra,

ied orven Vertsbre, of aturat s,

Ninth and tenth dorsal vertebre.—Tn the wild rabbit the neural

of the ninth vertebra is just perceptibly thicker than that of
B e neur) v of o ke plainly thicker and
i than those of fm the anterior vartebr. In the largo lop-
cared vertebr,
B 1o & nlight digreo s o e seven(h are very much
thicker, and of somewhat different shape, in comparison with those
of the wild rabbit. So that this part of the vertebral colunn differs
considerably in appearance from the same part in the wild rabbit,
and elosely resembles in an interesting manner these same vertebre
in some species of hares. In the Angora, Chinchilla, and Hima-
Iayan rabbits, the neural spines of the cighth and ninth vertebra
are in a slight degree thicker than in the wild, On the other hand,
in one of the feral Porto Santo rabbits, which in most of its cha.
racters deviates from the common wild rabbit, in a direction
exactly opposite to that assumed by the large lop-eared rabbits, the
neural spines of the ninth and tenth vertebrm were not at all larger
than those of the several anterior vertebrse. In this samo Porto
Santo epocimen thero was 1o frace in tho ninth vertabra of tho
smterior Interal procestes (seo woodout 14 which are planly deve-
loped in all British wild rabbits, and sifl more plinly develo

in the large lop-cared rabbits. In a half-wild rabbit from Sandon
Park,” o hemal spine was moderutely ‘well developed on the undor

* These rabbits have run wild for ~ and in other places in Staffordshire
4 considerable time in Sandon Park, and Shropshire. They originated, s
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side of the twelfth dorsal vertebra, and I have seen this in no other

8pec]

Fig. 14.—Dorsal Vertebra,
A, Wild Rabbit.

o, it et o matn s, viewed aaaly.
B. Large, Hare-coloured, s0 called Spanisiy Rabbit

Lumbar Vertebre—1 have stated that in t\vo cases there wu‘e

A B ¢

Fig. 15.—Terminal Lone of
atural size.
Bt

midcn;nlly. thus repre-

eight instead of seven lumbar vertcl
{hied Iumbar vertobrm in ono skeleton of &
wild British rabbit, and in one of the Porto
Santo feral rabbits, had a_hemal spine;
whilst in four skeletons of large lop-eared
rabbits, and in the Himalayan_rabbit, this
samo vertebra had a well developed hemal

spine.
" Pelvis—In four wild specimens this bone
was almost absolutely identical in shape; but
in_several domesticated breeds shades of
differences could be distinguished. In the
large lop-eared abbis, the wholo upper part
of the ilium is straighter, or less splayed ot~
Wards, thian in th wild rabbit; and th
 tuberosity on the jmuer lip of the onterior
and upper part of the ilium is proportionally
more prominent.
Sternum.—The posterior end of the pos-
terior sternal bone in the wild rabbit (fig. 15,
4) is thin and slightly enlarged ; in some of

the large lop-cared rabbits () it is much more enlarged towards

Thave been informed by the game-
er, from variously-coloured do-

keeps

being white with a streak slong the
spine, and with the ears and certain

‘mestic rabbits which had been turned
out. They vary in colour; but
many are symmetrically coloured,

marks ubout the head of a blackish-
grey tint. They have rather longer
Bt
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the extremity ; whilst in other specimens (c) it keeps nearly of
the same breadth from end to end, but is much thicker at the
G‘Kﬁ’!mlt
‘Scapuia.—Tho ncromion sends out a rectangular bar, ending inan
oblique knob, which latter in the wild rabbit (ig. 16, A) varies a little
pe and size, as docs
the apex of the actomion in

" ®
dlrpn , and the part just
below the restangular ba in
breadth. But the variations 4
in these respects in the wild [ § {
Tubbit aro vry alight; whilt
tho largo lop<arcd rabbits

&qm considerable. Thus
‘some specimens () the
ubhqne terminal knob is de-
veloped into a short bar,
forming an obtuse angle with
the manmgnm bar, In
another specimen () these
two unequal bars form nearly
a straight line. The apex of
the acromion varics much in
| hudth and sharpness, as
seen by comparing »
y ﬁl B, ¢, Fi ion of Scapuls, of natural. size.
Li qu—In thime Ticou ,‘,m.,,“ bt 5, G, Larg, Lopeared
detect no variation ; but the
ones of the feet were too troublesome to compare with much care.
I have now described all the differences in the skeletons
which I have observed. 1t is impossible not to be struck with
the high degree of variability or plasticity of many of the
bones, We see how erroneous the often-repeated statement
is, that only the crests of the hones which give attachment to
muscles vary in shape, and that only parts of slight import-
ance become modified under domestication. Noone will say, for
instance, that the occipital foramen, or the atlas, or the third
‘cervical vertebra is a part of slight importance. If the several
vertebr:e of the wild and lop-eared rabbits, of which figures
Tave been given, had been found fossil, palmontologists wonld

e declared without hesitation that they had belonged to
inct species.
 The offcts o the dse and divise of parte—Tn the p-cared
the relative proportional lengf) o i Dosa of e e
of the front and hind legs compared with each other, b
h
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remained nearly the same as in the wild rabb
bones of the hind legs apparently have not increased in due pro-
portion with the front legs. The weight of the whole body in the
large rabbits examined by me was from wice to twico and a half as

t as that of the wild rabbit; and the weight of the bones of the
Font and hind limb taken togather (excluding the feet, on account
of the difficulty of cleaning s0 many small bones) has increased in
the o Tabbits in nearly the same proportion; con-
sequently in due proportion to the weight of body which they have
to support. If we fake the length of the body as the standard of
comparison, the limbs of the largo rabbits have not increased in
1eu55h in dite proportion by one inch and a half. Again, if we take
a8 tho standard of compariion the Length of the skull, which, as we
have before seen, has not increased in length in due proportion to
the length of body, the limbs will be found to be, proportionally
with those of the wild rabbit, from half to three-quarters of an inch
too short. Hence, whatever standard of comparison bo taken, the
limb-bones of the large lop-eared rabbits have not increased in
Iength, though they have in weight, in full proportion to the other
parts of the frame; and this, T presume, may bo accounted for by
the inactive life which during many generations they have spent,
Nor has the scapula increased in length in due proportion to the
increased length of the body.

The capacity of the osscous case of the brain is a more interestiny
point, to which T was led to attend by finding, as previously stated,
that with all domesticated rabbits the length of the skull relatively
to its breadth has greatly increased in comparison with that of the
wild rabbits. I we had possessed a large number of domesticated
Tabbits of nearly the same size with the wild rabbits, it would have
Teen a simple fask to have measured and compared the capacities
of their skulls. But this is not the case: almost all the domestic
breeds have larger bodies than wild rabbits, and the lop-cared kinds
are more than double their weight. As a small avimal has to exert
its senses, intellect, and instincts equally with a large animal, we
ought not by any mieans to expect an animal twice or thrice us large
us another fo havo a brain of doublo or treblo the size.®  Now,
after weighing the bodies of four wild rabbits, aud of four large buf
not fattened lop-cared rabbits, I find that on an average the wild
are o the lop-eared in weight as 1 to 217 in average length of
body as 1 to 141; whilst in capacity of skull they are as 1 to 115,
Heaico we see that the capacity of the skull, and consequently the
size of the brain, has increased but little, relatively fo the incrensed
size of the body and this fict explains the narrowness of the skull
velatively to its length in all domestic rabbits,

ut in weight, the

% Seo Prof. Owen'’s remarks on this 1862 with respect to Binds, see
subject in his paper on the * Zoolo ¢Proc. Zoolog. Soc.,” Jan. 11th, 1848,
Significance of the Brain, &c., of Man,  p. 8,
&, before Brit, Association,
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In the upper half of the following table I have given the measure-
ments of the skull of ten wild rabbits; and in the lower half, of
eleven thoroughly domesticated kinds. = As theso rabbits differ so
greatly in size, it is necessary to have some standard by which to
AR tho cpacitios of their skulls, I have seloeted e length

1 as the best sumdml for in the larger rabbits it has not, as

Slready statod, incrcased in length so uch s the body’; butas the

skall, like every other part, varies in length, neither it nor any other
part affords a perfect standard.

In the first column of figures the extreme length of the skull is
glvm in inches and decimals. I am aware that these measurements

to greater accuracy than is possible; but I ]wvv fmmd it
‘ leut trouble to record the exact length which the
- The second and third columns give the length and Welght of body,
whenever these observations were made. The fourth column
gives the capacity of the skull by the weight of small shot with
which the skulls were filled ; but it is not pretended that these
eights are acourate within a fow grains. In the fifth column the
upnmy is given which tho skull onght o Tave had by orleulation,
according to the length of skull, in comparison with that of the wild
rabbit No. 1; in the sixth cul\mm the difference between the actual
and caleulated cnpnumes, and in_the seventh the percentage of
or decrease, are given, For instance, as the wild rabbit
No. 6 s  shorter snd lighter body than tho “wild rabbit No, 1, we
might have expected that its skuil would have had less capacity;
actual capacity, s expressed by the weight of shot, is 875 grains,
which is 97 grains less than that of tho firet rabbit. But comparing
Hioso two rabbits by the length of their skllll.s we see that in No. I
the skull is 815 inches in length, and in No. 5 996 inches in length;
mmd Jo this ratio, the brain of No 5 ought to have had &
ty 913 grains of shot, wluch is nbm'e  the actual capacity,
e only hv 38 grains. Or, t the case in another way (as il
column var), the brain of this small Tabbit, No. 5, for every 100 grains
of weight s only 4 grains too light,—that is, it ought, according
to the standard rabbit No. 1, to have been 4 perr cent. heavier. I
Tave taken the rabbit No. 1 as the standard of comparison because,
of the skulls having a full average length, this has the least capacity;
50 that it i IS the least favourable to the result which I wish to show,
namely, that the brain in all long-domesticated rabbits has
size, cither actually, or relatively to the length of the bead and
7, in comparison with the brain of the wild rabbit. Had I taken
fhe Trish rabbit, No. 8, as the_standard, the following results would
ive been somewhat more striking.
~ Turning to the table: the first Tour wild rabbits have n'ku]ls of the
length and these differ but little in capacit e Sandon
c . 4) is interesting, as, though now wild, it is known to be
led from a domesticated breed, as is still shown by its peen.
Hu eolouring and longer body ; nevertheless the skull has recovered
itsmormal length and full capacity. - The next three rabbits are wild,
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but of small size, and they all have skulls with slightly lessened
capacities. The three Porto Santo feral rabbits (Nos. 8 fo 10) offer
a perplexing case; their bodies are greatly reduced in size, as in &
lesser degreo are their skulls in length and in actual capacity, in
comparison with the skulls of wild English rabbits. But when we
compare the eapacities of the skull in the'three Porto Santo rabbits,
wo observe a surprising difference, which does pot stand in any
relation to the slight difference in’ the length of their skulls, nor,
as T beliove, to any difference in tho size of their bodies; but T
neglected weighing separately their bodics. I can hardly suppose
that the medullary matter of the brain in these three rabbits, living
under similar conditions, can differ as much as is indicated by the
‘proportional difference of capacity in their skulls; nor do I know
whether it is possible that one brain may contain considerably more
fluid than another. Henco T can throw no light on this case,

Looking to the lower half of the Table, which gives the measure-
ments of domesticated rabbits, we see that in all the capacity of the
skull is less, but in very various degrees, than might have been
anticipated according to the length of their skulls, relatively to that
of the wild rabbit No.1. In line 22 the average measurements of
seven large lop-eared rabbits are given. Now the question arises,
has the average capacity of the skull in these seven large rabbits
increased as much as might have been expected from their greatly
increased size of body. We may endeavour to answer this question
in two ways: in the upper half of the Table we have measurements
of the skulls of six small wild rabbits (Nos. 5 to 10), and we find
that on an average the skulls are ‘18 of an inch shorter, and in
capacity 91 grains less, than the average length and capacity of
the threo first wild rabbits on tho list, - Tho soven largo Jop-cared
Tabbits, on an average, have skulls 4-11 inches in length, and 1136
grains in capacity ; 5o that these skulls have increased in length
more than five times as much as the skulls of the six small wild
rabbits have decrensed in length; hence we might have expected
that the skulls of the lnrgo lop-eared rabbits would have increased
in capacity five times as much as the skulls of the six small rabbits
have decreased in capacity; and this would have given an averago
inereased capacity of 455 grains, whilst the real average increase is
only 155 grains. - Again, the large lop-cared rabbits have bodies of
nearly the same weight and size as the common hare, but their
heads are longer ; consequently, if the lop-cared rabbits had been
wild, it might have been expeeted that their skulls would have had
nearly the samo capacity as that of the skull of the hare. But this
is far from being the case; for the average capacity of the two hare-
skalls (Nos. 23, 21)is so much larger than tho averago capacity of
the seven lop-eared skulls, that the Iatter would have to be increased.
21 per cent. to come up to the standard of the hare®

# This standard is apparently con-  Zoolog. Soc,’ 1861, p. 86) gives 210
sulerably toolow, for Dr, Crisp (‘Proc. ~ grains as the actual weight of the
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Cnar, IV.

AR VL. vIL
Copacity Sthowt it per en
Namo of B e, Longth Copaeity| caitulatea | Difleence .h,‘“lg‘,f\'i,"",'}"‘m‘fun.mn
WiLp AND SG-wILD RABSITS. Longth of Body | Weight (S0 qeconding to | Between to'the length of
o ot whole et | “Lengthof " | SteLend |t Skall is too light or
skl |Inciaors | Body. |“led V| Skuli rela- | SlCUlated | o0 eavy, " relatively to
o Ane lysotie ARG e Wl of the Wik
. |nches. ains.
VIR Koot 174 972
2. Bhetland Linds’ 979 {2 per_cent. too hen
i i 992 Coniparison with No. 1
4. Domitio rbbit, rm w)ld St\ndn 185 977
5 Wil umc\mun, Kent 170 875 38| fpoconat oo it
6. iety, Bootland 918 52
7. Silver-gros, small secimen, Thettord varrcn 155 938 [ 910 el VA
£, Feral rablit, Porto Sanio i 83| 873 20 |2
g - s 756| 879 | 128 [16 ) toolizht.
N i SRxsh S| ss| a0 Towet [k ,,
Average of the three Porto Santo rabbits 828 | 88 BOE (N7 1 s
Doestic Ravrrs,
11 Himalayan.. .. ’ 00 | uzr (12, b
12, Moscow .. 1002 | 199 |28 ) 4
13 Angora .. 1080 | 883 |54 %
14, Chirchilla .. ne |11 |1 .
irss lop-enred 1265 | 200 118 i
16. . 1265 112 g i
e 155 | 218 |21 ) 3
8., ” 1265 57 A, o
it o 1326 94 O n
20. 1811 as7es fag i o
91, Targe hare colonred 1191 1 e "
22, Average of above sevén large lop-cared rabbits

23 Haro (L. timidus) Englieh specimen
. = i
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1 have previously remarked that, if we had possessed many
domestic rabbits of the same average size with the wild rabbit, it
Jfould have been ensy to compare the capacity of their skulls.
imalayan, Moscow, and Angora rabbits (Nos. 11, 12,18 of
mna) are only a little larger in_body and have skulls only a little
Ionger, than the wild animal, and we sce that the actual capacity of
their skulls is less than in the wild animal, and considerably less by
caleulation (column 7), according to the difference in the length of
thie skulls, Tho ofthe brain-case in rabbits
ould be plainly seen and proved by external ‘Teasmrement. - The
st (No. 14) is a_considerably larger animal than the
A rabbit, ot the apacity of it skull only slightly exceeds that of
the wild rabbit. The Angﬂmmbblt No. 13, offers the most remark-
able aso; i il i wiite colour and length of silky
g & considerably
longor hoad and body than ﬁze il rabbxt, b o capacity
of its skull is less than_that of even the little wild Porto Santo
Tabbits. By the standard of the length of skull the capacity (see
column 7) is only half of what it ought to have been! T kept thi
individual animal alive, and it was not unhealthy nor idiotic. This
caso of the Angora rabbit so much surprised me, that T repeated all
the measurements and. found them correct. I have also compared
the capacity of the skull of the Angora with that of the wild rabbit
by other standards, namely, by the length and weight of the bod;
and by the weight of tho limb-bones; but by all these Sanli
tho brain appearsto be el too small though ina less degree when
the standard of the limb-bones was used ; and this latter circum-
stance may probably be accounted for by the limbs of this anciently
domesticatedl breod having: become much reduced in weight, from its
long-contiued innetive life. Hence I infor that in the Angora
breed, which is said to differ from other breeds in being quicter and
more social, the cupacny of the skull has really undergone a remark-
able amount of reduction.

From the several facts above given,—namely, firstly, that
the actual capacity of the skull in the Himalayan, Moscow,
and Angora breeds, is less than in the wild rabbit, though
they are in all their dimensions ratuer larger animals;
secondly, that the capacity of the skull of the large lop-cared
rabbits has not been increased in nearly the same ratio as the
capacity of the skull of the smaller wild rabbits has been

a hare which weighod 7 Ibs., in shot is in my table 972 grains;
ns as the weight of the and according to Dr. Crisp's ratio of
bbit which weighed 3 Ibs. 125 to 210, the skull of the hare
5oz, that is, the same weight a ghe  ought bn have contained 1632 grains
No of shot, instead of only (in the largest

Sontetta of the sball of Fabbiy No.1  haro in my 1able) 1435 graina.
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decreased ; and thirdly, that the capacity of the skull in these
same large lop-cared rabbits is very inferior to that of the
hare, an animal of nearly the same size,—I conclude, not-

i the Kable di in capacity in the
skulls of the small Porto Santo rabbits, and likewise in the
large lop-cared kinds, that in all long-domesticated rabbits the
brain has either by no means increased in due proportion
with the increased length of the head and increased size of the
body, or that it has actually decreased in size, relatively to what
would have occurred had these animals lived in a state of
nature. When we remember that rabbits, from having heen
domesticated and closely confined during many generations,
cannot have exerted their intellect, instincts, senses, and
voluntary movements, ecither in escaping from varions
dangers or in searching for food, we may conclude that their
Drains will have been fechly exercised, and consequently
have suffered in development. We thus see that the most
important and complicated organ in the whole organisation
is subject to the luw of decrease in sizo from disuse.

Finally, let us sum up the more important modifications
which domestic rabbits have undergone, together with their
causes as faras we can obscurely see them. By the supply of
abundant and nutritious food, together with little excrcise, and
by the continued selection of the heaviest individuals, the
weight of the larger breeds has been more than doubled.
The bones of the limbs taken together have increased in
weight, in due proportion with the increased weight of body,
Dt the hind legs havo increased less than the front legs :
Tt in length they have not increased in due proportion, and
this may have been caused by the want of proper exercise,
With the increased size of the Tody the third cervical has as-
sumed characters proper to thefourth cervical vertebra; and the
eighth and ninth dorsal vertebre have similarly assumed cha-
Tacters proper to the tenth and posterior vertebre. The skull
in the larger breeds has increased in length, but notin due pro-
portion with the increased length of body ; the brain has not
duly increasod in dimensions, or has even actually decreased,
and consequently the bony case for the brain has remained
narrow, and by correlation has affected the bones of the face
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and the entire length of the skull. The skull has thus
acquired its characteristic narrowness. From unknown causes
the supra-orbital process of the frontal bones and the free
end of the malar bones have increased in breadth; and in
the larger breeds the occipital foramen is gencrally much
less decply notched than in wild rabbits. Certain parts of
the scapula and the terminal sternal bones have become
highly variable in shape. The ears have been increased
enormously in length and breadth through continued sclec-
tion; their weight, conjoined probably with the disuse of
their muscles, has cansed them to lop downwards; and this
has affected the position and form of the bony auditory
meatus; and this again, by correlation, the position in a
slight degree of almost every bone in the upper part of the
skull, and even the position of the condyles of the lower
jaw,
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CHAPTER V.
DOMESTIC PIGEONS.

ENUMERATION AND DESCRIPTION OF THE SEVERAL BREEDS—INDIVIDUAL
v oF A o

CHARACTERS: SKULL, LOWER JAW, NUMBER OF VERTEBRE—CORRELATION
o :

SUMMARY ON THE POINTS OF DIFFERENCE IN THE SEVEEAL BREEDS.

TuavE been led to study domestic pigeons with particular
care, becanse the evidence that all the domestic races are
descended from one known source is far clearer than with any
other anciently domesticated animal. Secondly, because many
treatises in several languages, some of them old, have been
written on the pigeon, so that we are enabled to trace the
history of several breeds. And lastly, because, from causes
which we can partly understand, the amount of variation
has been extraordinarily great. The details will often be
tediously minute ; but no one who really wants to understand
the progress of change in domestic animals, and especially
no one who has kept pigeons and has marked the great
difference between the breeds and the trueness with which
most of them propagate their kind, will doubt that this
minuteness is worth while. Notwithstanding the clear evi-
dence that all the breeds are the descendants of a single
species, T could not persuade myself until some years had
passed that the whole amount of difference between them, had
arisen since man first domesticated the wild rock-pigeon.
Thave kept alive all the most distinct breeds, which T could
procure in England or from the Continent; and have pre-
pared skeletons of all. I have received skins from Persia,
and a large number from India and other quarters of the
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world! Since my admission into two of the London pigeon-
clubs, T have received the kindest assistance from many of the
most eminent amatenrs.?

The races of the Pigeon which can be distinguished, and
which breed true, are very numerous. MM. Boitard and
Corbié® describe in detail 122 kinds; and I could add several
European kinds not known to them. In India, judging from
the skins sent me, there are many breeds nnknown here ; and
Sir W. Elliot informs me that a collection imported by an
Indian merchant into Madras from Cairo and Constantinople
included several kinds unknown in India. I have no doubt
that there exist considerably above 150 kinds which breed
true and have heen separately named. But of these the far
greater number differ from each other only in unimportant

characters.

Such differences will be here entirely passed

over, and I shall confine myself to the more important points

of structure.

That many important differences exist we

shall presently seo. I have looked through the magnificent

* The Hon. C. Murray has sent me
some very valuable specimens from
Persia; and H.M. Consul, Mr. Keith

stores of knowledge on this and all
other related subjects. The Rajah
Sir James Brooke sent me specimens
from Borneo, as has H.M. Consul,
Mr. Swinhoe, from Amoy in China,
and Dr. Daniell from the west coast
of Africa.

2 Mr. B. P. Brent, well known for
his various contributions to poultry
Uiaraturs, b aided ms i every way

during several has Mr.
Tegettasier, with waweariod Lm\lneu.

! ove
chapters. Mr. Bult formerly showed
it watiosisceolomional Pouters,

and gave me spocimens. T had access
to Mr. Wicking’s collection, which
contained a greater assortment of
kinds than could anywhere else he

seen and he has always aided me
wi ens and information given
in manner.  Mr. Haynes

and Mr. Corker have given me speci-
mens of their magnificent Carriers.
To Mr. Harrison Weir I am likewise
Nor must T by any means
pass over the assistance e rom
31z, J. M. Eaton, M. Baker, M, Eveaty
&4 s 3 Batiy o, of Mount.

have been indebted et
specimens. To all theso gentlemen
1 beg permision to eturn my sicere
and knn.lml s,

% Pigeoms. da. Volira st 0
Cnlombler, Paris, 1824, During forty=
five years the sole ocoupation of M.
Uorbié Wi
to the Duchess of Berry.
Bon.m has deseribed a large numbet
of oloured varieties in Ital,

PR
Pwlo\ll 1873,
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collection of the Columbidwm in the British Museum, and,
with the exception of a few forms (such as the Didunculus,
Calenas, Goura, &e.), I do not hesitate to affirm that some
domestic races of the rock-pigeon differ fully as much from
each other in external characters as do the most distinct
natural genera. We may look in vain through the 288
known species * for a beak so small and conical as that of the
short-faced tumbler; for one so broad and short as that of
the barb; for one o long, straight, and narrow, with its
enormous wattles, as that of the English carrier; for an ex-
panded upraised tail like that of the fantail; or for an aso-
phagus like that of the pouter. Ido not fora moment pretend
that the domestic races differ from each other in their whole
organisation as much as the more distinct natural genera. I
yefer only to external characters, on which, however, it must
be confessed that most genera of birds have been founded.
When, in a future chapter, we diseuss the principle of selection
as followed by man, we shall clearly see why the differences
between the domestic races are almost always confined to
external, or at least to externally visible, characters.

Owing to the amount and gradations of difference between
the several breeds, I have found it indispensable in the follow-
ing classification to rank them under Groups, Races, and Sub-
races; to which varieties and sub-varietics, all strictly
inheriting thoir proper characters, must often be added.
Even with the individuals of the same sub-variety, when
long kept by different fanciers, different strains can sometimes
be recognised. There can be no donbt that, if well-charac-
terized forms of the several races had been found wild, all
would have been ranked as distinct species, and several of
them would certainly have been placed by ornithologists in
distinct genera. A good classification of the various domestic
breeds is extremely difficult, owing to the manner in which
many of the forms graduate into cach other; but it ix curious
how exactly the same difficulties are encountered, and the
same rules have to be followed, as in the classification of any
natural but difficult group of organic beings. An * artificial

4 o d'Oeil - sur- 1'Ordre - des- Paris; 1855, This author makes 288
Pigeons,’ par Prince C. L. Bonaparte,  species, ranked under 85 genera.
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cls.ssxﬁcnnon might be followed whu‘l\ would present fewer
than a * natural 37 but then it would
interrupt many plain affinities. Extreme forms can readily
be defined ; but intermediate and troublesome forms often
destroy our definitions. Forms which may be called “aber-
rant” must sometimes be included within groups to which
they do not accurately belong. Characters of all kinds must
be used ; but as with birds in a state of nature, those afforded
by the beak are the best and most readily appreciated. It
is not possible to weigh the importance of all the characters
which have to be used so as to make the groups and sub-groups
ofequal value. Eastly, a group may contain only one race, and
another and less distinctly defined group may contain several
races and sub-races, and in this case it is difficult, as in the
classification of natural species, to avoid placing too high a
value on the number of forms which a group may contain.

In my measurements I have never trusted to the eye; and
when speaking of a part being large or small, T always refer
to the wild rock-pigeon (Columba livia) as the standard of
comparison, The measurements are given in decimals of an
inch.®

I will now give a brief description of all the principal
breeds. The diagram on the following page may aid the
reader in learning their names and seeing their affinities.
The rock-pigeon, or Columba livia (including under this name

s Lon often refr to thesizeof  tween the messurements of two wild
the C. livia, or vock-pigeon, it may  birds, kindly sent me by Dr. Edmond-
be convenient to give the mean be-  stone from the Bhﬁ,lﬁnd Islands.

Length from feathered base of beak to nd of tal .
» to oil-gland
W from tip of beak to end of tail

»  of tail-feathers 62

»  from tip to tip o :

W of folded wing 25
Beak —Length from tip of beak to feathered base E

e mired rcheally s kel wud ok Raskils 23

% Breadth, measured at same place 16
Feet — Length from end of middle toe (wnhnm clawy to distal end of) g7

o Lagh from " end of middle toe to end of hind toe (wlthnut " 20s

Weight w i
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two or three closely-allied sub-species or

geographical Taces,

T parent-foru of all domesticated Pigeons.
by Mr. Tegetmeier. It may be con-
ng figures  fidently asserted that the characters
care by Mr. ~ of the six breeds which have been
ke Wells from Living birds solectod _figurodars not a theleastexaggerated.
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hereafter to be described), may be confidently viewed, as we
shall see in the next chapter, as the common parent-form.
The names in italics on the right-hand side of the page show
us the most distinct breeds, or those which have undergone
the greatest amount of modification. The lengths of the
dotted lines rudely represent the degree of distinctness of
each breed from the parent-stock, and the names placed
under cach other in the columns show the more or less
closely connecting links. The distances of the dotted lines
from cach other approximately represent the amount of
difference between the several breeds.

Grour I
This group includes a single race, that of the Pouters. If
the most strongly marked sub-race be taken, namely, the
Improved English Pouter, this is perhaps the most distinct
of all domesticated pigeons.

Rack L—Pourer Pickoss. (Kropftauben, German, Grosses:
gorges, or boulans, French.)

@sophagus of great size, burely separated from the crop, often
inflated.  Body and legs elongated. Beal: of moderate dimen-
sions.

Sueace 1o mproved English Pouter, whn ity erop s fully
inflated, presents o truly astonishing appearance. The habit
slightly inflating the crop is common to all domestic pigeons, bt
is carried o an extreme in the Pouter, The crop does not differ,
excep i size, from that of i icnous | o e oleiaiy

parated by an oblique constriction from the eesophagus. The
dmuewr of the npper part of the @sophagus s inmense, oven closo
k in one bird which I possessed was

e
e oomplemly e @sophagos was fally expanded.
The males, especially when excited, pout more than the females,
and they glory in exercising this power. If a bird will not, to use
i tecihical” cxprossion,  play " the fancier, s 1 have wilnessed,
Dy taking the beak into his mouth, blows him up like a balloon:
B tho bird, then putad up with wind and pride, struts about,
refaining his magnificent size as long as he can, 'Pouters often
tako flight with their crops inflated. ~After ono of my birds had
swallowed a good meal of peas and water, as he flew up in order to
disgorge them and Tood nearly fledged young, I heard the peas
zattling in his inflated crop as if in o bladder. When flying, they
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often strike the backs of their wings together, and thus make a
clapping noise.

Pouters stand remarkably upright, and their bodies ate thin and
elongated. In connexion’ with this form of body, the ribs are

Fig. 18.—English Pouter.

generally broader and the vertebree more numerous than in other
reeds. ~ From their manner of standing their legs appear longer

e they relly aro though,in proportion with fhoso of C.

the legs and feet are actually longer. The wings Siponr. i

elongated, but by mensurement, i relation 1o the length of body,
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this is not the case. The beak likewiso appears longer, but it is
a little shorter (about ‘08 of an inch), pmpumonnuymth
the size of the body, and relatively to the beak of the rock-pigeon.
The Pouter, though not bul).y, is a large Iunl R
which was 34} inches from tip {o tip of wing, and 19 inches from
4ip of beak to end of tail. In a wild rock-pigeon from the Shetland
nds the same measurements gave only 25t and 141 There are
many xm'b-vanuuea of the Pouter of different colours, but these T
pass oves
B o 1T, Ditch Poter T scemsa 5 b W pasesi- oot
our improved English Pouters. I kept a pair, but I suspect that
th?{y were not pure birds. They are smaller than English pouters,
and loss well developed in all their characters. Neumeister” says
it the wings are crossed over the tail, and do not reach to, its
ity.

B e 111 T3 Tile Fouler—T. Know this Treed only from
description.® It approaches in gencral form the Duteh Ponter, but
the inflated (moprugus assumes a spherical form, as if the pigeon
had swallowed a largo orange, which had_stuck close under the
. This inflated ball is represented as rising to a level with u.p
crown of the head. The middle toe alone is feathered. A varie
of this sub-race, called the claquant, is described by MM. Boriara
and Corbié; it pouts but little, and is characterised by the habit
olnolently hitting its wings together over its back,—a habit which
the ish Pouter has in a shg'ht. degree.

B 17 Gomnon Gaoih Eoier T Enawytih B only
from the figures and description given by the accurate Neumeister,
one of the few writers on pigeons who, as I have found, may always
] This subrace seems considerably different. The
~ upper of the esophagus is much less distended. The bird

stands upright. The feet are not feathered, and the legs and
‘beak are shorter. In these respects there is an approach in form
to the common rock-pigeon. Tha tail-feathers are very long, yet
the tips of the closed wings extend beyond the end of the tail ; and
the length of the wings, from tip to tip, and of the body, is greater
than in the English Pouter.

Grovr II.
This group includes three Races, namely, Carriers, Runt
and Barbs, which are manifestly allied to each other, Indeed,
certain carriers and runts pass into each other by such in-
sensible gradations that an arbitrary line has to be drawn
Betavcen thom. Carriers also graduato throngh frcign breeds
into the rock-pigeon. Yo, if Carriers and

“Das Ganze der Tanbenzucht:’  * Boitard and Corbié,* Les Pigeons,’
¥mr, 1834, pl 11 and 12. &e., p. 177, pl. 6.

VOL. 1. 7,
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Barbs (see figs. 19 and 20) had existed as wild species, no
omithologist would have placed them in the same genus
with each other or with the rock-pigeon. This group may,
as a general Tule, be recognised by the beak being long, with
the skin over the nostrils swollen and often carunculated or
wattled, and with that round the eyes bare and likewise
carunculated. The mouth is very wide, and the feet are
large. Nevertheless the Barb, which must be classed in this
same group, has a very short beak, and some runts have very
little bare skin round their eyes.

Race TL—Cauntens. (Tiirkische Tauben; pigeons turcs,
dragons.)

Beal: elongated, narrow, pointed ; eyes surrounded by much
‘naked, generally carunculated, skin ; neck and body elongated.

Sub-race 1. The English Carrier—This is a fine bird, of large size,
close feathered, gencrally dark-coloured, with an_elongated neck.
The beak is attenuated and of wonderful length: in one_specimen
it was 14 inch in length from the feathered base to the tip; there-
fore nearly twico as long as that of the rock-pigeon, which measured
only “77. Whenever 1 compare proportionally any part in the
carrier and rock-pigeon, I take the length of the body from the
base of the beak to the end of the tail as the standard of co
parison; and according to this standard, the beak in one Carrier
was nearly half an inch longer than in the rock-pigeon, The upper
mandible is often slightly arched. The fongne is very long. The
development of the carunculated skin or wattle round the eyes,
over the nostrils, and on the lower mandible, is prodigious. The
eyelids, measured longitudinally, were in some specimens exactly
tavico as long as in the rock-pigeon. The external orifice or furrow
of the nostrils was also twice as long. The open mouth in its
widest part was in one case ‘75 of an inch in width, whereas in the
rock-pigeon it is only about ‘4 of an inch. This great width of
Touth ia shown n the skeleton by the reflexed. edges of the ramis
of the lower jaw. The head is flat on the summit and narrow
between the orbifs. The fect are large and coarse; the length, as
measured from end of hind toe to end of middle toe (without the
claws), was in two specimens 26 inches; and this, proportionally
with the rock-pigeon, is an excess of nearly a quarter of an inch
One very fine Carricr measured 313 inches from tip to Hip of wing.
Birds of this sub-race are too valuable to be flown as carriers.
Sub-racs II. Dragons; Persian Carriers—The English Dragon
differs from the improved English Carrier in being smaller in all
its dimensions, and. in having less wattle round the eyes and over
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the nostrils, and none on_ the lower mandible. Sir W. Elliot sent
me from Madras a Bagdad Carrier (sometimes called khandési), the
name of which shows its Persian origin; it would be considered

here a very poor Dragon; the body was of the size of the rock-

jigeon, with the beak a little longer, namely, 1 inch from the tip

1o the feathered base. The skin round the eyes was only slig]
L2
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vmnled mhxm that o the nostrils was fairly, wattled. The Hon.
C Murr e two Carriers direct from Persia; these
had \leﬂrly o Faene clmmm as the Madras bird, being about as
large as the rock-pigeon, but the beak in one specimen was as much
as 1'15 in length; the skin over the nostrils was only moderately,
and that m\md the eyes scarcely at all wattled.

Sub-race I11. Bagadotten-Tauben of Neumeister (Paviotten= or
anker—Tmhen owe to the kmdues& of Mr. Baily, jun., a dead
specimen of 1 ported from Germany. It is
certainly -lhad o the 1 mum neverthelea, from its closa. afinit
with Carriers, it will be convenient here to’describe it. The bea
m loug m is hooked r bowed dowrwards in a highly remarkable

be seen in the woodeut to be hereafter given when
I tmt of the skeleton. The eyes arc surrounded by a wide space

skin, which, as well as that over the nostrils, is mode-
ntely mhled The breast-bone is remarkably protuberant, being
abruptly bowed outwards. The feet and tarsi are of great length,
luger than in first-rate English Carriers. The whole bird is of
large size, but_in ﬂwpomun to the size of the body the feathers
of the wing and tail are short; a wild rock-pigeon, of considerably
less mn, lnui tail-feathers 46 inches in leny , whereas in the large
Bagadot! s were scarcely over 4'1 inches in length,
Riedel” mmnkx that it is a very silent bird.

Sub-race TV. Bussorah Carrier.—Two specimens were sent m
by Sir W. Elliot from Madras, one in spirits and the other Akisionl
The name shows its Persian origin. It is much valued in India,
and is considered as a distinct breed from the Bagdad Carrier,
which forms my second sub-race. At first I suspected that these
two sub-races might have been recently formed by crosses with
other breeds, though the estimation in which they are held renders
this improbable; but in a Persian treatise,” believed to have been
vrrmen about 100 years ago, the Bagdad_and Bussorah bree«lz

re described as distinct. ~The Bussorah Carrier is of about the
e & e the wild rock-pigeon, The shape of the beak, wim
some little carunculated skin over the nostnla.—thc much clongated
eyelids,—the broad mouth measured internally,—the narrow head,
—the feet proportionally a little longer than in the rock-pigeon,—
and the general appearance, all show tlm( this bird is an undoubted
Camer, )et m one specimen the was of exactly the same
length as in the rock-pigeon. In the other specimen the beak (as
ill g the's openmg of the nostrils) was only a very little longer,
viz., by ‘08 of an_inch. Although there was a considerable space
of bare and slightly caranculated skin round the cyes, that over
the nosrils was”ouly in a slight degreo rugose. Sir' W. Ellot

* ¢ Die Taubenzucht,’ Ulm, 1824,5.  in 1770: I owe to the great kinduess
i of Sir W. Elliot a translation of this
' This freatise was written by  curious treatise,

Sayzid Mohsramed Musari, who died
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informs me that in the living bird the eye seems remarkably large
and prominent, and the same fact is noticed in the Persian treatiso;
but the bony orbit is harely larger than that in the rock-pigeon.
Amongst the several breeds sent to me from Madras by Sir W,
Elliot there is a pair of the Kali Par, black birds with the beak
slightly elongated, with the skin over the nostrils rather full, and
with a little naked skin round the eyes. This breed scems more
closely allied to the Carrier than to' any other breed, being nearly
intermediate between the Bussorah Carrier and the rock- igeon,
The names applied in different parts of Europe and in Tndia to
the several kinds of Carriers all point to Persia or the surrounding
countries as the source of this Race. And it deserves especial
notice that, even if we neglect the Kali Par as of doubtful origin,
t a series broken by very small steps, from the rock-pigcon,
through the Bussorah, which sometimes has a beak not at all longer
than that of the rock-pigeon and with the naked skin round the
eyes and over the nostrils very slightly swollen and carnneulated,
through the Bagdad sub-race and Dragons, to our improved English
Carriers, which present so marvellous a difference from the rock-
pigeon or Columbu livia,

die Florentiner Tauben
Pigeon bagadais, pigeon

Race IIL.—Roxts.  (Scanderoons :
and Hinkeltauben of Neumeistes
Tomain. )

Beal: long, massive ; body of great size.

Inextricablo confusion reigns in the classification, affinities, and
naming of Runts. Several characters which are generally pretty
constant in other pigeons, such as the length of the wings, tail,
legs, and neck, and the amount of naked skin round the eyes, are
excessively variable in Runts. - When the naked skin over the
nostrils and round the eyes is considerably developed and wattled,
and when the size' of body is not very great, Runts graduate in so
dnsensiblo a_manner into Carriers, that the distinetion is quite
arbitrary. This fact is likewise shown by the names given to them
in different parts of Burope. Nevertheless, taking the most distinct
forms, at least five sub-races (some of them including well-marked
varieties) can be distinguished, which differ in such important
points of structure, that they would be considered as good species
in a state of nature.

Sub-yuce 1. Seunderoon of English Writers (die Florentiner and
Hinkeltauben of Neumeister).—Birds of this sub-race, of which
1 kept one alive and have since seen two others, differ from the
Bagadotten of Neumeister only in vot having the beak nearly so
much curved downwards, and in the naked skin round the eyes
and over the nostrils being hardly at all wattled. Nevertheless
T have felt myself compelled to place the Bagadotten in Race 1.,
or that of the Carriers, and the present bird in Race IIL, or that of
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the Runts, The Scanderoon has a very short, narrow, and elevated
tail; wings extremely short, so that the first primary feathers were
not longer than those of a small tumbler pigeon! Neck long, mucl
bowed : breast-bone prominent. Beak long, being 115 inch from
tip to feathered base; 'mh':% thick; slightly curved downwards.
i i v allx..nmnttl ]; lu.k?d skin round
eyes, broad, slig carunculated. Legs long; feet very large.
Skin of neck bright red, often showing a naked medial line, with
a naked red patch at the distal end of the radius of the wing.
My , a8 the base of the beak to the root of the
tail, was fully 2 inches longer than the rock-pigeon; yet the tail
itself was only 4 inches in length, whereas in the rock-pigeon,
which is a much smaller bird, the tail is 43 inches in length.
ﬂg.T“ll)G Hinkel- t‘)'l“ Eﬂmb:lm;:;be of 'enﬁne'i:ter (Tn‘:!le XIIIL.,
agrees wif above deseription in all the specified charac-
ters (for the beak is not menti ), except that Neumeister
expressly says that the neck is short, whereas in my Scanderoon
it was remarkably long aud bowed; fo that the Hinkel forms a
well-marked variety.

Seb-race 11, Pigeon_cygre and Pigeon bagadais of Buitard and
Curbié (Scanderoon of French writers).—1 kept two of these birds
alive, imj from France. They from the first sub-race
or true deroon in the much greater length of the wing and
tail, in the beak not being so long, and in the skin about the head
being more carunculated. The skin of the neck isred; but the
naked patches on the wings are absent. One of my birds measured
88} inches from tip to tip of wing. By taking the length of the
body as the standard of comparison, the two wings were no less
than 5 inches longer than those of the rock-pigeon! The tail ws
6% inches in length, and therefore 2} inches longer than that of the
Scanderoon,—a bird of nearly the same size. The beak is lon,

3

i

the size of body. The eyelids, nostrils, and internal gape of month
are all proportionally very large, as in Carriers. The foot, from the
end of the middle to end”of hind toe, was actually 28 inches in
length, which is an excess of ‘82 of an inch over the foot of the rock-
pigeon, proportionally to the relative size of the two birds.

Sub-ract /1. Spanish and Roman Kunts,—I am not sure that T
am right in placing these Runts in a distinet sub-race: yet, if we
take well-characterized birds, there can be no doubt of the proprity
of the separation. They are heavy, massive birds, with shorter
necks, legs, and beaks than in the foregoing races. The skin over
the nostrils is swollen, but not carunculated ; the naked skin round
the eyes is not very wide, and only slightly carunculated ; and L
have seen  fine so-called Spanish Runt with hardly any naked skin
round the eyes. Of the two varicties to be seen in England, one,
‘which is the rarer, has very Jong wings and tail, and e
elosely with the Ist sub-race; the other, with shorter wings
tail, is apparently the Pigeon romain erdinaire of Boitard and Corbié.
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These Runts are apt to tremble like Fantails. They are bad fiyers.
A fow years ago Mr. Gulliver ! exhibited a Runt which weighed 1 1b,
14 0z ; and, as T am informed by Mr. Tegetmeier, two Runts from
the sonth of France were lately exhibited at the Crystal Palace, each
of which weighed 2 Ibs. 2} oz A very fine rock-pigeon from the
Shetland Tslands weighed only 14} oz.

Sub-race 1V. Tronfo of Aldrovandi (Leghorn Runt ?).—TIn Aldro-
vandi’s work published in 1600 there i a coarse woodcut of a great
Ttalian pigeon, with an elevated tail, short legs, massive body, and
with the beak short and thick. I had imagined that this latter
character so abnormal in the_group, was merely a false representa-
tion from bad drawing; but Moore, in his work published in 1735,
says that he possessed a Leghorn' Runt of which “ the beak was
very short for solarge a bird.” In other respécts Moore’s bird
resembled the first sub-race or Seanderoon, for it had a long bowed
neck, long legs, short beak, and clevated tail, and ot much wattle
about the head. So that Aldrovandi’s and Moore’s birds must have
formed distinct varieties, both of which scem to be now extinet in
Europe. Sir W. Elliof, however, informs me that he has seen in
Madras a short-beaked Runt imported from Cairo.

Sub-race V. Murassa (udorned Pigeon) of Madras—Skins of these
handsome_chequered birds were sent me from Madras by Sir W.
Elliot. They are rather larger than the largest rock-pigeon, with
longer and more massive beaks. The skin over the nostrils is ather
full and very slightly carunculated, and they have some naked skin
round the eyes; feef large. This breed is intermediate between the
rock-pigeon and a very poor varicty of Runt or Carrier.

From these several descriptions we seo that with Runts, as with
Carriers, we have a fine gradation from the rock-pigeon (with the
Tronfo diverging as a distinet branch) to our largest and most
massive Runts. ~But the chain of affinities, and many points of re-
semblance, between Runts and carriers, make me believe that these
two races have not descended by independent lines from the rock-
pigeon, but from some common parent, as represented in the Table,
which had already acquired a moderately long beak with slightly
swollen skin over the nostrils, and with some slightly carunculated
naked skin round the eyes.

Race IV.—Banss.  (Indische Tauben ; pigeons polonais.)

Beal: short, broad, deep ; naked skin round the eyes, broad and
earunculated ; skin over nostrils slightly swolien.

Misled by the extraordinary shortness and form of the beak, T did
ot at first perceive the near affinity of this Race to that of Carriers
until the fact was pointed out to me by Mr. Brent. Subsequently,

examining the Bussorah Carrier, I saw that no very greatamount

¥ <Poultry Chronicle,’ vol. ii. p. 573,
y P
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of modification would be requisite to convert it into a Barb, This
view of the affnity of Barbs to Carriers is supported by the
analogical difference between the shortand long-beaked Runts; and

still more strongly by the fact, that yonng Barbs and Dragons,
within 24 hours after being hatehed, resemble each other much more
closely than do young pigeons of other and equally distinet breeds.
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At this early age, the length of beak, the swollen skin over the
mther open nostrils, the gape of the mouth, and the size of the feet,

re the same in both; although these parts afterwards become
wldely different. We thus sce that embryology (as the comparison
of very young animals may perbaps be called) comes into play in
the classifieation of domestic varieties, as with species in a state of
nature.

Fensiers, with some truth; compare the head and beak of the
Barb to that of a bullfinch. The Barb, if found in a state of nature
would certainly have been placed in a new genus formed for its
reception. The body is a little lmger than that of the rock-pigeon,
Dut the beak is more than 2 of an inch shorter; although shorter,
it is both vertically and l\nnzontnlly thicker. From the outward
flexure of the rami of the lower jaw, the mouth internally is very
broad, in the proportion of 6 to 4 to that of the rock-pi
whole head is brond. The skin over the nostril is swollen, but not
carnnenlated, except slightly in first-rate birds when old; whilst the
naked skin round the eye is broad and much carunculated. It is

somefime so much developed, thata bird ielonging o Mr. Harrison
Weir could hardly sce to pick up food from the ground. The
eyelids in one specimen were nearly twice as long as those of the
rock-pigeon. The feet are coarse and strong, but proportionally
rather shoner than in the rock-pigeon. The plumage is generally

_dark and uniform. Barbs, in short, may be called short-beaked

Carriers, bearmg the same relation to Carriers that the Tronfo. of
B vani doos to the common Trunt;

Group IT1.

This group is artificial, and includes a heterogencons collec-
tion of distinct forms. It may be defined by the beak, in
well-characterized specimens of the several races, being
shorter than in the rock-pigeon, and by the skin round the
eyes not being much developed.

Race V.—Faxrans,

Sub-race ropeun Fantails. (Psnentaben tremblone),
Tail expanded, Tt upwards, formed of many feathers; oil-gland
aborted ; body and beak: rather short,

The normal number of fail-feathers in the genus Columba is 12;
but Fantails have from only 12 (as has been asserted) up fo,
¢ o MM. Boitard and Corbié, 42. T have counted in one
oy own birds 33, and at Caleutia Mr. Blyth ™ has counted in an
B e i1 54 oot Tn Biadias, a8 1 o fnfortned by SIF

3 < Aunals s Mag, of Nat. History, vol. xix., 1847, p. 105
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Elliot, 32 is the standard number; but in England number is much

H

Jess valued than the position and expansion of the tail. The feathers
are arranged in an irregular double Tow; their permanent fanlike
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expansion and their upward direction are more remarkable characters
than their increased number. The tail is capable of the same move-
menf.s as m ocher pigeons, and can be depressed 5o as to sweep the

ses from a more expanded basis than in other pigeons;
U thme ‘Skelctons thero wera oue or two extra coceygeal vertebrie,
I have examined many specimens of various colours from different
countries, and there was no trace of the oil-gland ; this is a curious
caso of abortion.” The neck is thin and bowed backwards. The
breast is broad and protuberant. The feet are small. The carriage
of the bird is very different from that of other pigeons; in good
birds the head touches the tail-feathers, which consequently often
become crumpled. They habitually tremble much : and their necks
have an extraordinary, apparently convulsive, backward and forward
movement. Good birds walk in a singular manner, as if their small
feet were stiff. Owing to their large tails, they fly badly on & windy
day. ’Il‘he dark-coloured varieties are generally larger than white

tail

Although between the best and common Fantails, now existing in
thd there is a vast difference in the position and size of the
tail, in the carriage of the head and neck, in the convulsive move-
ments of uxa neck, in the manner of walking, and in the breadth of
the the differences so graduate away, that it is impossible to
fhan oua sub-rsse. Moors, Bowever én exielient 614
anthority,* says, that i 1735 there were two sorts of broad-tailed
{f.e- fantail),  ono having  neck much longer and more
slender than the other” and I am informed by rent,
m fhere 1 an existing German Fantail with a hicker and shorter

1. Juva Fantail.—Mr. Swinhoe sent me from Amoy, in

race 1
'(mum {tho akin. of  Fauail belongin f a hrosd dnawn £ havo

imported from Java. It was coloured in a peculiar manner,
unlike any European Fantail; and, for a Fantail, had nremm'ktb!y
short beak. Although a good bird of the kind, it had only 14 tail-
feathers ; but Mr. Swinhoe has counted in other birds of this braed
from 18 to 24 tail-feathers. From a rough sket me, it is
k0 el uiaied
4 in even second-rate European Fantails. The bird shakes its neck

our Fantails. It had a well-developed oil-gland. Fantails
were known in India, as we shall hereafter seo, before the year 1600 ;
and we may suspect that in the Java Fantail we sce the breed in
itscarler and loss improved condition.

13 This gland occurs in most bird:
but Nitzsch (in his * Pterylographie,
1840, p. 55) states that it is absent
in two species of Columba, in_several

of Psittacus, in some species of

2ud i most or all ifis of the
Ostrich family. It can hardly be an
ecduntal comcidence that the two

species of Columba, which are desti-
tute of an_oil-gland, have an unusual
number of tail-feathers, namély 16,
and in this respect resemble Fantails.

published by Mr. J.
and 1858, “entitled ‘A Treltue on
Fancy Pigeons.’
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Rack VL—Tomsir axp Owr.  (Moventauben; pigeons i
cravate.

Featliers divergent along the front of the neck and breast ; beak
very short, vertically rather thick ; wsophagus somewhat enlarged.

ushits ud Owls difr from cach other alightly in he shape of
the head; the former have a crest, and the beak is differently
curved; but they may be here conveniently grouped together,
These pretty birds, some of which are very small, can be recoguis
at onee by the feathers irregularly diverging, like a frill, along the
front of the neck, in the same manner, but in a less degree, as along
the back of the ‘eck in the Jacobin, They havo the romarkabls
Habit of coninually and momentarily infiating tho upper part of
the aesophs which couses a movement in the frill. When
the cosophingus of a dead bird i inflated, it isseento be largor than
in_other breeds, and not so distinetly separated from the crop.
The Pouter infstes both its true crop and ceophagus; the Tarbit
inflates in a much less degree the asophagus alone. The beak of
the Turbit s very short, being 28 of aninch shorter than that of the
rock-pigeon, proportionally with the size of their bodics; and in
some owls brought by Mr. E. Vernon Harcourt from Tunis, it was
even shorter. The beak is vertically thicker, and perhaps n little
Droader, in proportion to that of the rock-pigeon.

Race VIL—Tosiens. (Timmler, or Burzeltauben ; cul-
butants.)

During flight, tunble backwards ; body generally small ; beak
generally short, sometimes excessively short and conical.

This race may be divided into four sub-races, namely, Porsian,
Loian, Common, and aort-faced Tamblers,  hess subraces in’
clude many varicties which breed true. I have examined eight
skeletons of various kinds of Tumblers : excepting in one |m]ierf
and doubtful specimen, the_ribs are only seven in number,
the rock-pigeon has eight ribs.

Sub-race I. Persian Tumblers, ived a pair direet from Persia,
from the Hon. C. Murray. ThPy are mther smaller birds than the
wild rock-pigeon, about the size of the common dovecot pigeon,
white and mottled, slightly feathered on the feet, with the beak just

recplily shorter than in the roek-pigeon. ' ILM. Consul, A
Elth Abbott, informs me that the difference in the length of beal
so i, um only practised Persian fancicrs can dlsf.mguul\ um.

from the common pigeon of the count He
it | n.e, ﬂy i focks bigh up in the air and tumble well, (Soms of
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fhem occasionally appear to become giddy and tumble to the ground,
in which respect they resemble some of onr Tamblers.

Sub-race 11. Lotan, or Lowtun : Indian Ground Tumblers—These
birds present one of the most rem: ble inherited habits or instinets
ever recorded. The specimens sent to me from Madras by Sir W.
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Elliot are white, slightly feathered on the feet, with the {mthem
on the head reversed ; and they are rather smaller than the rock o
dovecot. pigeon. The beak is mpomumuy only lightly shorter
and rather thinner than in the rock-pigeon. These birds when
gently shaken and placed on the ground immediately begin tumbling
head ‘over heels, and they continue thus to tumble until taken up
and soothed, —the ceremony being gen: mlly to blow in their hwes
23 in recovering a person from a state of hypnotism or mesmeris:
Tt is asserted that they will continue to roll over till they die, if not
taken up. ’l.here is abundant evzdenee with respect to these remark-
able peculiarities; but what makes the case the more worthy of
attention is, th.lt the habit hns been inherited since before thu yenr
1600, for the breed is distinetly described in the ‘ Ayeen

Mr. Evans kept  pair in London, imported by Captain Vlgne nnd
e asenires mé that ho s scen them tumble in the ir, as well a5

the manner above described on the ground. Sir W. Elliot, however,
writes to me from as, that he is informed that they tumble
exclusively on the ground or at a very small height above it. He
also mentions birds of another sub-variety, called the Kalmi Lotan,
which begin to roll over if only touched on the neck with a rod o

wand.

Sub-race IT1. Common English Tumblers.— These birds have
exactly the same habits as the Persian Tumbler, but tumble better.
The English bird is rather smaller than the Persian, and the beak
is plumly shorter. Compared with the rock-pigeon, and propor-
tionally with the size_of body, the beak is from ‘15 to nearly -2 of

an inch shorter, but it is not thinuer. There are several \n.nel)erv
of the common’ Tumbler, namely, Baldheads, Beards, and D:

Rollers. 1 have kept the latter alive; they have differently shnpea
Teads, longer necks, and_are feather-footed. They tumble to an
extraordinary degree’; as Mr. Brent remarks,® « Every few seconds
“ovr they g0; 16, iwo, or throo, summersaults at  time, _Hero
«and there a bird gives a very quick and rapid spin, revolving like
“g wheel, though they sometimes lose their balance, and make a
“rather ungraceful fall, in which they occasionally hurt themselves
“ly striking some object.” From Madras 1 have received several
specimens of the common Tumbler of India, differing slightly from
each other in the length of their beaks. Brent sent me a dead

specimen of a “ House-tumbler,”

Glad-

15 English trauslation, b
win, 4t} m, vol. i, ‘The habit
of the Lotan is also deseribed in the
Persian treatise before alluded to,
published about 100 years ago : at this
date the Lotans wero generaly white
and crested as at present.  Mr. Blyth
el et
Mag. of Nat. Hist., vol. xiv., 1847,
- 104; he says that they “may be

" which is a Scotch variety, not

seen at, any of the Caleutta bird-
dealers.”

1 ¢ Journal of Horticulture,’ Oct.
22,1861, 1. 75,

e’ the account of the House-
l\lmhlu»klpl at Glasgow, in the * Cot=
tage Gardener,’ 1858, p. 285. Also.
Mr. Brent's paper, * Journal of Horti-
culture,” 1861, p. 76.
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diffring in general appearance and form of heak from the common
umbler,  ir. Brent siales that these birds gonerally begin fo
mble “almost as they ean well fly ; at three months old
“they T Wil b sl fy aexonia ab fvo'oe ix Tionthn thay
“tumble excessively; and in the second year they mostly give up
“flying, on account of their tumbling so much and so close to the
“ground. Some fly round with the flock, throwing a clean summer-
R ey oy, il they sre oblized 1o seftle from giddiness
“and exhanstion. These are called Air Tumblers, and they com-
“monly throw from twenty fo thirty summersanlfs in a_minute,
“each clear and clean. 1 have one red cock that I have on two or
“three occasions timed by my watch, and counted forty summer-
“saults in the minute. Others tumble differently. At first they
“throw a single summersault, then it is double, till it becomes a
“continuous roll, which puts an end to flying, for if they fly a few
e over S el Sl e
me kill herself, and another broke his leg. Many of them
“furn over only a few inches from the ground, and will tamble two
“or three times in flying across their loft. These are called House-
s bumblers, from tumblin i the house. The act o tumbling seems
to be one over which they have no control, an inveluntary move-
“ment which they seem fo try to prevent, I have scen a bird some-
"hm s struggles flya yard or fwo struight upwards, the
se forcing him backwards while he struggles to go forwards.
«If) snddenly startled, or in n strange placo they seem less ablo to
“fly than if quict in thei £ fumbl
R ) oton cx ol ol o Tidia. i nck xogiring
to be shaken in order to begin tumbling. The breed has probably
B0 formed meely by sclooting the best common Tamblers though
itis possible that they may have been crossed at some former period

Sub-race IV. Sk I Tumblers—These are birds,
and are the glory and ‘pride of many fanciers. In their extremely
short, sharp, and conical beaks, with the skin over the nostrils but
little developed, they almost depart frbm the type of the Columbidse.
Their heads are nearly globular and upright in front, so that some
fanciers say™® “the head should resemble a cherry with a barley-
com stuck in it These are the smallest kind of pigeons. Mr.

uilant possessed a blue Baldhead, two years old, which when
alive weighed. before feeding-time, only 60z. 5drs. i o nthcrs
each weighed 7oz We have seen that a wild roc] ighed
14 0z. 2 drs,, and a Runt 34 oz. 4 drs.  Short-faced T\\mlrlen- lxave
a remarkably erect carriage, with prominent breasts, drooping wings,
e length of the beak from the tip to the

feathered base was 'in one good bird only 4 of an inch; in a wild
rock-pigeon it was exactly double this length. As these Tumblers
‘have shorter bodies than the wild rock-pigeon, they ought of course

18 J. M. Eaton's * Treatise-on Pigeons,’ 1852, p. 9.
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to have shorter beaks ; but proportionally with the size of the body,

the beak is ‘28 of an itich too short. S0, again, the feet of this bird
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were actually ‘45 shorter, and proportionally 21 of an inch shorter,
than the fect of the rock-pigeon. The middle toe has only twelve
or thirteen, instead of fourteen or fifteen scutellm. The primary
wing-feathers are not rarely nine instead of ten in number. The
improved short -faced Tumblers have almost lost the power of
tumbling; but there are several anthentic acconnts of their occa-
sionally tumbling. There are several sub-varietics, such as Bald-
heads, Beards, Mottles, and Almonds; the latter are remarkable
from not acquiring their perfectly-coloured plumage until they have
moulted three or four times. There is good reason to believe that
most of these sub-varieties, some of which breed truly, have arisen
since the publication of Moore’s treatise in 1735
Finally, in regard to the whole group of Tumblers, it is impos-
sible to conceive a more perfect gradation than I have now lying
fore me, from the rock-pigeon, through Persian, Lotan, ‘and
common Tumblers, up to the marvellous short-faced birds; which
Intter, no ormithologist, judging from mere external structure, would
in the same genius with the rock-pigeon. The differences
cen the successive steps in this serics are not greater than those
which may be observed between common dovecot-pigeons (C. livia)
brought from different countries.

Race VIIL—INDIAN FRILL-BACK.

Beak very short ; feathers reversed.

A specimen of this bird, in spirits, was sent to me from Madras
by Sir W. Elliot. It is wholly different from the Frill-back often
exhibited in England. It is a smallish bird, about the size of the
common Tumbler, but has a beak in all its proportions like our
short-faced Tumblers. The beak, measured from the tip to the
feathered base, was only *46 of an inch in length. The feathers
over the whole body are reversed or curl backwards. Had this bird
oceurred in Europe, I should have thonght it only a monstrous
variety of our improved Tumbler : but as short-faced Tumblers are
1ot known in India, T think it must rank as a distinet breed. Pro-
‘bably this is the breed seen by Hasselquist in 1757 at Cairo, and
said to have been imported from India.

Race 1X.—Jaconry. (Zopf- or Perriickentaubo; nonnain.)

Feathers of the neck forming a hood ; wings and tail long ; beak
moderately short.

This ﬁigenn can at once be recognised by its hood, almost enclos-
{:g the head and meeting in front of the neck. The hood seems to

be merely an_exaggeration of the crest of reversed feathers on the
back of the head, which is common to many sub-varieties, and

19 J. M. Eaton’s Treatise, edit. 1858, p. 76.
VOL 1.
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which in the Latataubo® s in  nearly nfermediate state botoen
a hood and n crest. The feathers of the hood are elongated.
the wings and tail are likewise much eclongated; thus the P
wing of the Jacohin, though u somewhat smaller bird, is fully 14
inch in 'the rock-pigeon. Taking the length of the
hodyvn L e ) G S 3t sompasiom: tho Do) wii
portionally with the wings of the rock:pigeon s 2 incles o0
ong, and the two wings, from tip fo tip, 51 inches too long. In
disposition {his bird is singularly quiet, seldom fiying or moving
about, as Bechstein and Riedel havo likewise remarked
any.# The ltter author also notices tho length of the wmg
. and tail. _The beak is nearly -2 of an inch shorter in pmporhon
tho iz of th body than n the rock-pigeon; but the internal g
of the mouth is considerably wider.

Grouvr IV.

The birds of this group may be characterised by their
resemblance in all important points of structure, especially
in the beak, to the rock-pigeon. The Trumpeter forms the
only well marked race. Of the numerous other sub-races and
varieties I shall specify only a few of the most distinct, which
I have myself seen and kept alive.

Race X.—Trosreren,  (Trommeltanbe; pigeon tambour,
glouglou.)

A tuft of feathers at the base of the beak curling forward ; feet
much feathered ; voice very peculiar ; size exceeding that of the
rock-pigeon.

This is a well-marked breed, with a peculiar vom, wholl, \mhh
that of any other pigeon. The coo is rapidly mmm , and
tinued for several minutes; hence their name of
are also characterised by . tuft of dnngmd feathers, v)uch curls.
forward over the base of the and which is possessed by no
o ther breed. Their feet are so he-vlly feathered, that they almost
v like deing!. They ]A.rgarbn-d( the rock-
meon but their beak is of very ne‘rli the ln.me propomml size.
%hmr feet are rather small, This bree ly characterised
in Moore's time, in 1785, Mr. Brent says & that two vmeues exist,
which differ in size.

* Neumeister, ¢ Taubenzucht, Tab. 5. 26. Bechstein,  Naturgeschiehte
Deutschlands,’ Band iv. s. 36, 1795.

. fig. i.
" Riodel, * Die Taubenzucht,’ 1824,
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Race XT.—Scarcely differing in structure from the wild
Columbia livia.

Sub-ruce I. Langhers. Size less than the Rock-pigeon ; voice ve
,..,ur.ur —As this bird agrees in nearly all its proportions with the
‘Tock-pigeon, though of smaller size, 1 should not have thought it
‘Worthy of mention, had it not been for its peculiar voice—a character
supposed seldom to vary with birds. Although the voice of the
hnghor is very different from that of the Trumpeter, yet onc of my
m-s sed {0 utter a single note like that of the Langher. T
twn vnnehes of Laughers, which differed only in one
rowned ; the smooth-headed kind, for which T
an hlcd to me kmdness of Mr. Brent, besides its peclllmr note,
00 in a singular and pleasing manner, which, indepeudently,
struck both Mr. Brent and myself as rewmhling that of the turtle-
dove. Both vu.nt.non come from Arabia. This breed was known by

Moore in A pigeon which seems to say Yak-oo is mentioned
in 1600 m the ¢ Ayeen Akbery,’ and is probably the same breed.
Sir W. Elliot has also sent me from Madras a pigeon called Yahui,
10 have come from Mecca, which does not differ in appearance
the Langher; n has “adeep melnncholy voice, like Yahu,
often_ e, aed Vahu, yahu, means Oh God, oh God; and
wnd hammed Mnn.n in the tmum written about 100 years
ago, says ﬂmt these birds “are not flown, because they repeat the
name of the most high God.” Mr. Keith Abbott, however, informs
me that the common pigeon is called Yahoo in Persia.
~ Sub-race I1. Common Frill-back (dm Sﬂ'up)mmhe) Beak rather
on is a consider-
larger bird than the mck-Eigwn, and with the beak, propor-
n tle (viz. by 04 l'm nwh) longer.
\ n the wing: e 4

B eee 111, Nun (Pigeons eoqml]el). These clegant birds are
smaller than the rock-pigeon. The beak is actually 17, and propor-
SWikh tho size of tho body -L of an inoh Shorter’than'in the
igeons, althongh of the same thickness. In young birds the

I on the tarsi and toes are generally of ‘aleaden-black colour ;
id this is a remarkablo character (though observed in a lesser
‘degree in some other breeds), as the colour of the legs in the adult
tate is subject to very little variation inany breed. I have on two
three occasions counted thirteen or fourteen feathers in the tail;
likewise occurs in the: Larely distinct breed callod Helmets.

ror almost nmxlurly oolmu'ed
Sub-race 1V. Spots (die Bh.s.shuben, pigeons henrtéu) —These
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completely the structure of that of the honse-swallow,” it must once
have existed, for Bechstein was far too good a naturalist. to have
confounded any distinet species with the domestic pigeon. Lastly,
an extraordinary pigeon imported from Belguim has lately been
exhibited at the Philoperisteron Society in London,® which “.con-
doins the colour of an archangel with tho head. of ' owl or barb,
s most strking poculiarity being tho extraordinary length of the
tail and wing-feathers, the latter crossing beyond the tail, and giving
to_the bird the appearance of a gigantic swift (Cypselus), or long-
winged hawk.” Mr. Tegetmeier informs me that this bird weighed
only 10 ounces, but in length was 15} inches from tip to beak
to end of tail, and 82} inches from tip to tip of wing; now the
wild rock-pigeon weighs 14} ounces, and measures from tip to
beak to end of tail 15 inches, and from tip to tip of wing only 261
1es.

T have now described all the domestic pigeons known to
me, and have added a few others on reliable authority. I
have classed them under four Groups, in order to mark their
affinities and degrees of difference; but the third gronp is
artificial. The kinds examined by me form eleven races,
which include several sub-races ; and even these latter present
differences that would certainly have been thought of specifie
value if observed in a state of nature. The sub-races like-
wise includo many strictly inbrited varieties; so that
altogether there must exist, as previously remarked, above
150 kinds which can bo distinguished, though generally by
b o slight  imp Many of the
genera of the Columbide, adiitted by ornithologists, do not
differ in any great degree from cach other; taking this into
consideration, there can bo no doubt that several of the most
strongly characterised domestic forms, if found wild, wonld
have been placed in at least five new genera. Thus a new
genus would have been formed for the reception of the
improved English Pouter: a second genus for Carriers and
Runts; and this would have been a wide or comprehensive
genus, for it would have admitted common Spanish Runts
‘without any wattle, short-beaked Runts like tho Tronfo, and
the improved English Carrier: a third genus would have
been formed for the Barb: o fourth for the Fantail: and
lastly, a Bfth for the short beaked, not-wattled pigeons, such

% Mr, W. B. Tegetmeier, * Journal of Horticulture,’ Jan. 20th, 1863, p. 56.
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as Turbits and short-faced Tumblers. The remaining do-
mestic forms might have been included ,in the same genus
with the wild rock-pigeon.

Individual Variability ; variations of a remarkable nature.

The differences which we have as yet considered are charac-
teristic of distinct breeds; but there are other differences,
cither confined to individual birds, or often observed in
certain breeds but not characteristic of them. These indi-
vidual differences are of importance, as they might in most
cases b secured and accumulated by man’s power of selection
and thus an existing breed might be greatly modified or a
new one formed. Fanciers notice and select only those slight
differences which are externally visible; but the whole
organisation is so tied together by correlation of growth,
that a change in one part is frequently accompanied by other
changes. For our purpose, modifications of all kinds are
equally important, and if affecting a part which does not
commaonly vary, are of more importance than a modification
in xomo conspicuons part. At the present day any visible
deviation of character in a well-established breed is rejocted
as @ blemish; but it by no means follows that at an early
period, before well marked breeds had been formed, such
deviations would have been rejected; on the contrary, they
would have been eagerly preserved as presenting a novelty,
and would then have been slowly augmented, as we shall here-
after more clearly sce, by the process of unconscious seleotion,

1 havo made numerous measurements of the various parts of the
body in the several broods, and have hardly ever found them quite
the same in birds of the same breed,—the differences being greater

n we commonly meet with in wild species within the same
district. o begin with the primary feathers of the wing and fail ;
ut I must first mention, as some readers may not be aware of the.
fact, that the number of the primary wing and tail-feathers in wild
birds is generally constant, and characterises, not only whole genera,
but even whole families. When the tail-feathers are unusy
numerous, as for instance in the swan, they are apt to be variable
in number ; but this does not apply to the several species and genera
of the Columbidze, which never (as far as I can hear) have less than
twelve or more than sixteen tail-feathers; and these numbers cha~
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Eacterine, with'aro exoeption, wholo sub-familiea  Tho wild zook-
pigeon has twelve tail-feathers. With Fantails, as we have seen,
the number varies from fourteen to forty-two. In two young birds
in the same nest I counted twenty-two and twenty-seven feathers.
Pouters are very liable to have additional tail-feathers, and T have
seen on several occasions fourteen or fifteen in my own birds. M.
Bult had a specimen, examined by Mr. Yarrell, with seventeen tail-
feathers, I had a Nun with thirteen, and_another with fourteen
tail-feathers; and in a Helmet, a breed barely distinguishable from
the Nun, I have counted fifteen, and have heard of other such
instances.  On the other hand, Mr. Brent possessed a Dragon, which
dm'mg its whole life never had more than ten tail- fcathcrs; and one
my Dragons, descended from Mr. Brent’s, had only cleven. 1
hnvn S0 & Bald hoadFumabier with caly tansisad ‘Mr. Brent
ir - Tumbler with the same number, but another with
1onmeu tail-feathers. Two of these latter Tumblers, bred by Mr.
rent, were remarkable—one from having the two central tail-
foathers s litle divergent, and tho other from having the two outer
feathers longer by three-eighths of an inch than the others; so that
in both cases the tail exhibited a tendency, but in different ways, to
become forked. And this shows us how a swallow-tailed breed,
like that described by Bechstein, might have been formed by careful
selection.
With respect to the primary wing-feathers, the number in the
Colnmblﬂm as far as T can find out, is always nine or ten. In the
igeon it is ten; but T have seen no less than eight short-faced
Eerﬂ with only nine primaries, and the occurrence of this
!mmber has been moticed by fanciers, owing to ten primaries of
a white colour being one of the points in Short-faced Baldhead-
mblers.  Mr. Brent, however, had an Air-Tumbler (not short-
faced) which had in both wings cleven primaries. Mr. Corker, the
eminent breeder of prize Carriers, assures me that some of i birds
had eleven primaries in both wings. I have seen eleven in one
i in two Pouters. T o boen assured by threo funciers that
they have seen twelve in Seander eumeister asserts
).ha.t in the allied Florence Runt ths m)dd!e ﬂl ht»feuthor is often
double, the number twelve may have been caused by two of the ten
primaries having each two shafts to a single feather.~ The secondary
wing-feathers are difficult to count, but the number seems to yary
from twelve to fifteen. The length of the wing and tail relatively
to the body, and of the wings to the tail, certainly varies; I have
especially noticed this in Jacobins. In Mr. Bult’s magnificent col-

# ¢Coup-d'eil sur 1'Ordre des Pi-  Ectopistes, which are nearly allied to

ns, par C. L. Bonaparte (*Comptes  each other, one should have fourteen

ndus’), 1854-55. Mr. Blyth, in tail-feathers, while the other, the
“Annls of Nat. Hist. vol. xix., 1847,  passenger pigeon of North America,

p. 41, mentions, as a very m.gul ar  should possess but the usual number
B it o the o bpecis of  —twelve
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fetion of Poutors, tho wings and tail variod greatly in longih ; and
wero somotimes so much elongated that the birds could hardly play
uprigit. I tho x rel.nuve Jength of tho few first primaries 1 have
obssved culy slight dagree of yArishility.. Mr. Breat informe 1ug
e i shape of the first feather to vary very
slightly. | Bt tho varation in theso atte polats s extromlylight
compared with the differences which may be observed in the na
specics of the Columbidz,

In the beak I have scen very considerable differences in birds of
this aama Tnssdjas in cazefally bead Jacobina and Trampeters.
Carriers there is ofton & consplouous diflerenco in tho dogreo o
attenuation and curvature of the beak. So it is indeed in many
e BRE A Feistoatat o o Barbs, which ev.mcx
diffred 1 the curvataroof tho upper mandible In width of mout

nooks than in obiere,  Ofher mlogmu facts conld be given. We
Havesoan tha the oil-gland is abortod. in all Funtals (ith, the
excaption oftho sub-raco rom Java), and, Lmay add, o
evey to abortion, that o, although not all or the
m which I reared from the Faintail and Pouter
gland ; in one Swallow out of many which T have examined, and in
two Nuns, there was 10 oil-gland.
T number of the scutell® on the toes often varies in the same
reed, and sometimes even differs on the two feet of the same indi=
vldnul the Shetland_rock-pigeon has fifteen on the middle, and six
on the hmder toe; whereas | have seen a Runt with sixteen on the
middlo and oight on tho hind too; and a short-fucod Tumbier with
ouly twelvo and fve on these sams toes e rock-pigeon has mo
sensible amount of sLm between its toes; but T rpo
and a Nun with the skin extending for a space o
mch from the fork, between the two inner toes. On the o!.her hlnd
will hereafter be moro fally sliown, pigeons with failired foot
very geneully have the bases of their outer toes connected by skin,
ved Tumbler, which had a coo unliko that of its follows,
uppnmhmg in tono to that of the Laugher: this bird had the habit,
10 8 dogree which I nover saw equalled in any other pigeon, of often
walking with its wings raised and arched in an elegant manner, I
need say nothing on the great variability, in alimost every breed, in
size of body, in colour, in the feathering of the feet and in '.h.
feathers on the back of the head being reversed. But T may mention
a remarkable Tumbler * exhibited at the Crys nml Pnlu:e ‘which had
an irregular crest of feathers on its henrl somewhat like the tuft on
the head of the Polish fowl. Mr. Bult reared a hen Jacobin with
the [enﬂlerl on the thigh so long as to reach the ground, and a cock
a lesser dogree, the same peculiarity : from these two
birds bred otheru similarly characterised, which were exhibited

* Described and figured in the * Poultry Chronicle, vol. ii., 1855, p. 82.
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at the Philoperisteron Soc. I bred a mongrel pigeon which had
i feathers, and the wing and tail-feathers so short and imper-
feot that the bird could not fly even a foot in height.

There are many singular and inherited peculiarities in the
plumage of pigeons: thus Almond-Tumblers do not acquire
their perfect mottled feathers until they have moulted three
or four times: the Kite Tumbler is at first brindled black
and red with a barred appearance, but when it throws its
nest feathers it becomes almost black, generally with a bluish
 tail, and a reddish colour on the inner webs of the primary
wing-feathers”® Neumeister describes a breed of a black
colour with white bars on the wing and a white crescent-
shaped mark on the breast; these marks aro gencrally rusty-
Ted before the first moult, but after tho third or fourth moult
‘they undergo a chango; the wing-feathers and the crown of
the head likewise then become white or grey.3?

It is an important fact, and T believe there is hardly an
exception to the rule, that the especial characters for which
each breed is valued are eminently variable: thus, in the
Fantail, the number and direction of the tail-feathers, the
carriage of the body, and the degree of trembling are all
highly variable points; in Pouters, the degree to which-they
pout, and the shape of their inflated crops; in the Carrier,
the length, narrowness, and curvature of the beak, and the
amount of wattle ; in Short-faced Tumblers, the shortness of
the beak, the prominence of tho forchead, and general
carriage,”" and in the Almond-Tumbler the colour of the
umage; in common Tumblers, the manner of tumbling ;
the Barb, the breadth and shortness of the beak and the
‘amount of eye-wattle ; in Runts, the size of body; in Turbits
the frill; and lastly in Trumpeters, the cooing, as well as
the size of the tufi of feathers over the nostrils. These,
which are the disti dselected ch of the several
‘breeds, are all eminently variable.

~ There is another interesting fact with respect to the

* (The s Book, by Mr. B.P. ! ¢A Treatise on the Almond-Tam-
9, p. bler, by J. M. Eaton, 1852, p. 8, et
passim,

i
Ganze, &c.,’ s. 21, tab.
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characters of the several breeds, namely, that they are often
most strongly displayed in the male bird. In Carriers, when
the males and females are exhibited in separate pens, the
wattle is plainly seon to be much more developed in the
males, thongh I have seen a hen Carrier belonging to Mr.
Haynes heavily wattled. Mr. Tegetmeier informs me that,
in twenty Barbs in Mr. P. H. Jones's possession, the males
had generally the largest eye-wattles; Mr. Esquilant also
Delieves in this rule, but Mr. H. Weir, a first-rate judge,
entertains some doubt on the subject. Male Pouters distend
their crops to a much greater size than do the females; I
have, however, scen o hen in the possession of Mr. Evans
swhich pouted excellently ; but this is an unusnal circumstance.
Mr. Harrison Weir, a succersful breeder of prize Fantails,
informs me that his male birds often have a greater number
of tail-feathers than the females. M. Eaton asserts® that
if a cock and hen Tumbler were of equal merit, the hen would
bo worth double the money; and as pizeons always pair, so
that an equal number of both sexes is necessary for repro-
duction, this seems to show that high merit is rarer in the
femalo than in the male. In the development of tho frill in
Turbits, of the hood in Jacobins, of the tuft in Trumpeters,
of tumbling in Tumblers, there is no difference between the
males and females. I may here add a rather different case,
namely, the existence in France™ of a wine-coloured variety
of the Pouter, in which the male is generally chequered with
Dlack, whilst the female is never so chequered. Dr. Chapuis
also remarks® that in certain light-coloured pigeons the
males have their feathers striated with black, and these strie
increase in size at each moult, so that the male ultimately
becomes spotted with black. With Carriers, the wattle, both

# A Treatise, &e. generally fomales, and of the
5 Boitard and Cnrbié,‘hn Pigeons)  with which a ace thus chnrnelerud'
&, 1624, p. 173, c
3 (Lo Pigeon Voyageur Belge!
1865, p. 87, 1 have givea in my )
¢Descent of Man” (6th edit. p. 466) coloured spots are often different in
some curious cases, on_the authority  the two sexes, and the cortain tints
of Mr. Tegetmeier, of si
(i.e. very pale blue) birds being  pigeons. W
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on the beak and round the eyes, and with Barbs that round
the eyes, goes on increasing with age. This augmentation

~ of character with advancing age, and more especially tho

difference between the males and females in the above-
mentioned several respects, are remarkable facts, for there
is no sensible difference at any age between the two sexes
in the aboriginal rock-pigeon ; and not often any strongly
marked difference throughout the family of the Columbide.%

Osteological Characters.

Tn the skeletons of the various breeds there is much varia-
bility; and thongh certain differences occur frequently, and
others rarely, in certain breeds, yet none can be said to be
absolutely characteristic of any breed. Considering that
strongly-marked domestic races have been formed chiofly by
man’s selection, we ought not to expect to find great and
constant differences in the skeleton ; for fanciers neither see,
nor do they care for, modifications of structure in the internal
framework. Nor ought we to expect changes in the skeletons
from changed habits of life; as every facility is given to the
most distinct brodds to follow the same habits, and the much
' modified races aro mever allowed to wander abroad and
procure their own food in various ways. Morcover, T find,
on comparing the skeletons of Columba livia, enas, palumbus,
and furtur, which are ranked by all systematists in two or
three distinct though allied genera, that the differences aro
extremely slight, certainly less than between the skeletons
of some of the most distinet domestic breeds. How far the
skeleton of the wild rock-pigeon is constant I have had no
means of judging, as I have examined only two.

Skull.—The individual bones, especially those at the base, do not
diffr in shape. But the whole skull, in its proportions, outline,
~and relative direction of the bones, differs greatly in some of the

breeds, as may bo seen by comparing the figures of (a) the wild

# Prof. A. Newton (* Proc. Zoolog.
8oc.,’ 1865, p. 716) remarks that he
0 species which present any
remarkablesexual distinction ; but Mr.
informs me, that in the sub-

family of the Treronide the sexes often
differ considerably in colour, See
also on sexual differences in the Colum-~
bidie, Gould, ¢ Handbook to the Birds
of Australia,” vol. i. pp. 108-149,
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rock-pil (®) the Short-faced Tumbler, (c) the Enilt‘:h Carrier,
and \n:? the Carrier (of Neumeister), all drawn of the
nat size and viewed laterally. In the Carrier, besides the elon-

bt agin Care. D, Bupudoion ot
gation of the bones of the face, the space botween the orbits is
rtionally a little narrower than in the rock-pigeon. In the
n the upper mandible is remarkably arched, and the
Tary bones aro proportionally broader. In the Short-faced
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the skull 15 more globular: all the bones of the face are much
shortened, and the front of the skull and deseendmg nasal bones are

alme and
bones form an_almost stulght ]mu the npn.ce Betwesti the pro.
minent edgos of the eye-orbits is rl({)ressed In the Barb the pre-
maxillary bones are much shortened, and their anterior portion is
thicker than in the Tock-pigeon, as is tho lower part of the nasal
bone. In two Nuns the ascending branches of the premaxillaries,
near their tips, were somewhat attenuated,and in these birds, as
el as in some others, for instance in the Spot, the occipital crest
over the foramen was considerably more prominent than in

-pigeon.
T the lower jow, tho arteular surfico is proportiouably smaller
in many breeds than in the rock-pigeon; and the vertical diamete

B
i, 26—Lower Jows, e fom above,of natural e, A. Rockpigeon. B. Ruat.

more especially of the oum- 1t of the articular surface, is con-
siderably shorter. May not this be accounted for by the lessened
‘use of the j ans, owing to nnmuons food having been given during
a long period {o all highly improved pigeons? ‘In Runts, Carriers,
and Barbs (and in a lesser degree in several breeds), the whole side
jaw near the articular end is bent inwards in a highly re-
markable manner; and the superior margin of the ramus, beyond
the middle, is reflexed in an oqmlly remarkablo manner, as may
seen in the accompanying figures, in comparison with f.he]nw of
the rock-pigeon. This mﬂecuon of lho upper margin ofﬂm Tower
Jaw is plainly connected with the singularly wide gaj the
‘mouth, as has been deseribed in mew Carriers, and Bubs. The
reflection is well shown in ﬁg %ofth head of a Runt seen from
ubave, here a wide open ay be observed on each side,
B ot (s Lowr v okt pr iy b,
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In the rock-pigeon, and in several domestic breeds, the edges of the
lower jaw on each side come close up to the premaxillary bones, so

Fig. 21—Latensl view of fawa, of natural size.
A. Rockpigeon. B, Short-faced Tumbler.~ C.
Bagadotten Carrie.

that no open spaco is lgt. The degro
downward curvature of the distal half o
the lower jaw also differs to an extra-
ordinary degree in some breeds, as may be
4) of the rock-

of the distal portion of the meister. In some Runts the symphysis of
decien. e lower jaw is remarkably solid. No one
would readily have bullevud that jaws differing in the several
above-specified points so greatly could have belonged to the same
. spec
peva. tebra.—All the breeds have twelve cervical vertebrw.® But
in a Bussorah Carrier from India the twelfth vertebra carried a
small rib, o quarter of an inch in length, with a perfect double
articulation.
he_dorsal vertebre are alwayseight. In the rock-pigeon all
cight bear nhs ﬂm cight 1ib being very thin, and the seventh
having no process. In Pouters all the ribs are extremely broad,
eight “bear ribs; tha eighth rib being very thin and the seventh
haying no process. In Pouters all the ribs are extremely by
and, in three out of four skeletons examined by me, the eighth rib
was twice or even thrice as broad as in the rock-pigeon; and the

1 am sot sure that 1 bavode- ferent ruls and a5 T we the same
signated the different kinds of vertebras  terms in the comparison of all the
corvectly : but I observe that diferont  skeletons, thisy I hope, will 20t
anatomists follow in this respect dif-  signify.
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only_se i out of aight eheletons. of ‘varions
[ b, an i aoveral skeletons of Faniails, Tarbiiz sad Nune.

all these breeds the seventh pair was very small, and was
destituto of processes, i yhich rospect it diffred from’ the same

| soventh pair had digtinet processes, In many breeds thero

xib in the rock-pigeon. In one Tumbler, and in the Bussorah
Carricr, v tho mth pmr had no process. The hypapophysis of
the second dorsal v much in_development; being

sometimes (as in several h\\t not ull Tumblers) nearly as )ltomxnem.
as that of the third dorsal vertebra; and the two hypapophyses
. together tend fo form an ossified arch. The development of the
mh formed Dy the hypapophyses of the third and fourth dorsal
bre, also varies considerably, as does the size of the hypapo-
ph%m of the fifth vertebra.
rock-pigeon has twelve sacral vertebre ; but these vary in
number, relative size, and distinetness, in the different breeds. In
Pouters, with their elongated bodies, there are thirteen or even
een, and, as we shall immediately sce, an additional number
of candal vertobre. In Rants and Carriets thero is generally the
number, namely twelve; but in one Runt, and in the Bussorah
ier, there were onl v eleven. In Tumblers thereare cither eleven,
or twelve, or thi
B 4ct vertcir e poven fn mumber in $hé rook: -pigeon. Iu
Fantails, which have their Lulls 5o largely dev J‘md there
eight or nine, and apparently in one case ten, and they are a littlo
he rock-pigeon, and their shape varies considerably.
Pouters, also, have cight or nine candal vertebre, I have seen eight
ina Nun and Jacobin. Tumblers, though such small birds, nlwaya
have the normal ; as have iers, ,
in which there were only six.
The following table will serve as a summary,and will show the
‘most remarkable deviations in the number of the vertebre and ribs
which I have observed :

Pouter, from

Rock Pigeon, | Popter, fror il

Bussorah
wm. Roller, | Carrier.

Cervical Vertebrae 12 ‘ 12
- The 12th bore
|  small ib.
Dorsal Vertebre | 8 8
B Bibs .. |

s
The ot Pt with | Tho i The 6th and

Proceeses, he Tt |1 pir wht m it i | T ple it
| "peeitzont o | ricoms recesses. | uut processes,
Sacral Vertebre ity . T g 1
Caudal Vertebrae 7 8or9 | X 7

Total Vertebra 39 | 42or 43 | 88 38
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is differs very little in any breed. The anterior margin
ium, however, is, aomeumm a little more equally rounded
th sides than
S e -pigeon.
e ischium is also

The
of the

ridges on the ilium

axo very pmmment
in most

In the boues of the

es 1 could

ek diftwanse

except in their pro-

o sy, portional lengths;
'L "B"ﬂ‘-;' for msmnec, u\e
‘metat
Bintot s 165 inch, and in a Short- tiacod
Tambler only 95 in length; and this is a
greater difference than would naturally follow
§om their diflrently-sized bodios; but long
Joga in the Pouter, and sl foot, in tho
Tumbler, aro selec
Poaters {he scapeda s ra : stighter, sod
in some Turbiers b ia steaigher, with the
apx. e clongaed,thn i the ok pigoon:

in the woode ﬁﬁ, ule of the
Tock plgewn (A),ln of a l.hort-faced Tumbler

(»), are 'he processes at the summit
of ths coracoid, el extremitios

a

Pouters these o darger aand, it

Sompnly abapes, and the extezior nngla of

tho. extremity of tho coracoid, which i
iculated to is squarer.

The two arms of the furculum in Pouf

mﬂ rge tl:m p{opomnuallydﬁot hﬂmr lel;‘gth,
in tho rook-piscon aud, the symphys
o sl and. potn wntals he 735l of prunl
dwergsnoe ol the twon—ms varies  bler. !md(.hnﬂl. D.

in a remarkable manner. 29, Pouter.
@ represent the farcula o(mmnm 5 and it will be seen that the
dimmmmnunﬁwrluemthmmthnfumn]nmofmm
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faced, small-sized Tumbler (4), whereas the divergence in ¢ equals
that in a rock-pigeon, or in the Pouter (v), thongh the latter is a
much larger bird. The extremitics of the furculum, wherearticulated
10_the coracoids, vary considerably in outline.

n the sternum the differences in form are slight, except in the
size and ontline of the perforations, which, both in the larger and
Tesser sized breeds, are sometimes small. These perforations, also,
are sometimes cither nearly cirenlar, or clongated as is often the
case with Carriers. The posterior perforations occasionally are not
complete, being left open posteriorly. The marginal apophyses
forming th anterior perforations vary greatly in devolopment,
The degree of convexity of the posterior part of the sternum differs
much, being sometimes almost perfectly flat. The manubrinm is
rather more prominent in some Hdividuats than in’obhers, aud the
pore immediately under it varies greatly in size.

Correlation of Growth.—By this term I mean that the whole
organisation is so connected, that when one part varies, other
parts vary; but which of two correlated variations ought to be
Tooked at as the cause and which as the effect, or whether both
result from some common cause, we can seldom or never tell.
The point of interest for us is that, when fanciers, by the con-
tinued selection of slight variations, have largely modified one
part, they often unintentionally produce other modifications.
For instance, the beak is readily acted on by selection, and,
with its increased or diminished length, the tongue increases
or diminishes, but not in due ion; for, in a Barb and
Short-faced Tumbler, both of which have very short beaks, the
 tongue, taking the rock-pigeon as the standard of comparison,
was proportionally not shortened enough, whilst in two
Carriers and in a Runt the tongue, proportionally with the
beak, was not lengthened enough, thus, in a first-rate English
Carrier, in which the beak from the tip to the feathered base
was exactly thrice as long as in a first-rate Short-faced
Tumbler, the tongne was only a little more than twice as
long. But the tongue varies in length independently of the
: thus in a Carrier with a beak 1-2 inch in length, the
tongue was ‘67 in length : whilst in a Runt which equalled
the Carrier in length of body and in stretch of wings from

ip to tip, the beak was 92 whilst the tongue was ‘73 of an
in length, so that the tongue was actually longer than
the carrier with its long beak. The tongue of the Runt
also very broad at the root. Of two Runts, one had its
VOL. 1. N
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beak longer by 23 of an inch, whilst its tongue was shorter
Ty *14 than in the other.

With the increased or diminished length of the beak the
length of the slit forming the external orifice of the nostrils
varies, but not in due proportion, for, taking the rock-pigeon
as the standard, the orifice in a Short-faced Tumbler was not,
shortened in due proportion with its very short beak. On
the other hand (and this could not have been anticipated),
the orifice in three English Carriers, in the Bagadotten
Carrier, and in a Runt (pigeon cygne), was longer by above
the tenth of an inch than would follow from the length of
the beak proportionally with that of the rock-pigeon. In
one Carrier the orifico of the nostrils was thrice as long as in
the rock-pigeon, though in body and length of beak this bird
was not nearly double the size of the rock-pigeon. This
greatly increased length of the orifice of the nostrils seems to
stand partly in correlation with the enlargement of the
wattled skin on the upper mandible and over the nostrils;
and this is a character which is selected by fanciers. So
again, the broad, naked, and wattled skin round the eyes of
Carriers and Barbs is a selected character; and in obvious
correlation with this, the eyelids, measured longitudinally,
are proportionally more than double the length of those of
the Tock-pigeon.

The great difference (see woodeut No. 27) in the curvature
of the lower jaw in the rock-pigeon, the Tumbler, and Baga-
dotten Carrier, stands in obvious relation to the curvature of
tho upper juv, and more especially to the angle formed by
the maxil arch with the illary bones. But in
Carriers, Runts, md Barbs the singular reflexion of the upper
margin of the middle part of the lower jaw (sce woodcut
No. 25) is not strictly correlated with the width or divergence
(s may be clearly seen in woodcut No. 26) of the premaxillary
bones, but with the breadth of the horny and soft parts of the
upper mandible, which are always overlapped by the edges of
the lower mandible.

In Pouters, the elongation of the budy is a selected
racter, and the ribs, as we have seen, have generally
very broad, with the seventh pair furnished with processes;
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sacral and caudal vertebrae have been augmented in number ;
the sternum has likewise increased in length (but not in the
depth of the crest) by *4 of an inch more than wonld follow
from the greater bulk of the body in comparison with that
of the rock-pigeon. In Fantails, the length and number of
the candal vertebr have increased. Hence, during the
gradual progress of variation and selection, the internal bony
framework and the external shape of the body have been, to
- acertain extent, modified in a correlated manner.

Although the wings and tail often vary in length inde-
pendently of each other, it is scarcely possible to doubt that
they generally tend to become elongated or shortened in
correlation. This is well seen in Jacobins, and still more
plainly in Runts, some varieties of which have their wings
~ and tail of great length, whilst others have both very short.
With Jacobins, the remarkable length of the tail and wing-
feathers is not a character which is intentionally selected by
~ fanciers; but fanciers have been trying for centuries, at least.
since the year 1600, to increase the length of the reversed
feathers on the neck, so that the hood may more completely
enclose the head ; and it may be suspected that the increased
length of the wing und tail-feathers stand in correlation with
the i length of the neck-feathers. Short-faced Tumblers
have short wings in nearly due proportion with the reduced
size of their bodies; but it is remarkable, secing that the
mumber of the primary wing-feathers is a constant character
in most birds, that these Tumblers generally have only nine
instead of ten primaries. I have myself observed this in
eight birds ; and the Original Columbarian Society® reduced
the standard for Bald-head I'nmblers from ten to nine white
light-feathers, thinking it unfair that a bird which had only
nine feathers should be disqualified for a prize because it had
0t ten white flight-feathers. On the other hand, in Carriers
and Kunts, which have large bodies and long wings, eleven
primary feathers have occasionally been observed.

Mr. Tegetmeier has ixformed me of a curious and inexpli-

le case of correlation, namely, that young pigeons of all

which when mature become white, yellow, silver (i.c.

ely pale blue), or dun-coloured, are born almost naked ;
3, M. Eaton's Treatise, edit, 1858, p. 78,

N2
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whereas pigeons of other colours are born well-clothed with
down. Mr. Esquilant, however, has observed that young
dun Carriers are not so bare as young dun Barbs and Tumblers,
Mr. Tegetmeier has seen two young birds in the same nest,
produced from differently coloured parents, which differed
greatly in the degree to which they were at first clothed with
down.

T have observed another case of correlation which at first
sight appears quite inexplicable, but on which, as we shall
seo in a future chapter, some light can be thrown by the law.
of homologous parts varying in the same manner. The case
is, that, when the feet are much feathered, the roots of the
feathers are connected by a web of skin, and apparently in cor-
relation with this the two outer toes become connected for a
considerable space by skin. I have observed this in very
many specimens of Pouters, Trumpeters, Swallows, Roller-
tumblers (likewise observed in this breed by Mr. Brent), and
in a lesser degree in other feather-footed pigeons.

The fect of the smaller and larger breeds are of course
much smaller or larger than those of the rock-pigeon; but
the seutelle or scales covering the toes and tarsi have not
only decreased or increased in size, but likewise in number.
o give a single instance, | have counted eight scutellw on the
hind toe of a Runt, and only five on that of a Short-faced
Tumbler. With birds in a state of nature the number of the
scutell on the feet is usually a constant character. The
length of the feet and the length of the beak apparently
stand in correlation; but as disuse apparently has affocted
the size of the feet, this case may come under the following
discussion.

On the Effects of Disuse—Tn the following discussion on the
relative proportions of the feet, sternum, furculum, scapule,
and wings, I may premise, in order to give some confidence
the reader, that all my measurements were made in the same
manner, and that they were made without the least intenti
of applying them to the following pepe.

T measured most of the bizds which ca
it Fcsooncd T of e Dot (the longth of besk ect I =
variable) to the end of the tail, and to the oil-gland, but
fortunately (except in a few cases) not to the root of the tail;
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measured each bird from the extreme tip fo tip of wing; and the
length of the terminal folded part of the wing, from the extremity
of the primaries to the joint of the radius. I measured the feet
without the claws, from the end of the middle toe to the end of
the hind too; and  tho tarsus and middlo oo together. I bave
taken in every case the mean two wild

from the Shorland. Tslands, as the e comparison. _The
following table shows the actual length of the feet in each bird ;

Tasze. I,
Pigeons with their beaks generally shorter than that of the Rock-pigeon,
‘proportionally to the size of their bodies.

Difference between
‘actual and caleulated
Actual | length of fect, in
‘Name of Breed, length | proportion to lenigth of|

Feet | in the Rock-pigeon.

00 short | Too long
Wild rock-pixcon (mean measuroment) .. | 2:02 by | by

Sliort-faced '1'nmblu, buhl l\cml |

175

Tumbler, red Magpic
red common (by stmdsni Yo end

IRSERERERBRBABEY

“common bald-head

lule

mpe
Riiait (b standard £ end of i’ 3

crested var.
Indian Frill-back
glih il ack

1909 19 10 1 1o 1 0 1S 1o 1 89 b ot k1 0 it

00

00

90

90

85

00

42
30 4

Bustorah Carrier.. 17
Number of specimens .. .. .. | 28 22
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and the difforence between the Iangﬂ. which the feet onght to have
Tad according to the size of body of each, in comparison wnh the
size of body and length of feet of the ook -pigeon, caleulated
a few specified exceptions) by the standard of the length ofthe bot ;
from the base of the beak to the oil-gland. I have preferred this
standard, owing to the variability of ﬂm length nftmL But I have
made similar caleulations, taking as the standard the length from
1ip to tip of wing, and likewise in most cases from the base of the
heak to the end of the tail; and the result has always been closely
similar, To give an example: the first bird in the table, being
a Short-faced Tumbler, is much smaller than the rock-pigeon, and
would naturally have shorter feet: but it is found on calculation to
hawve fect too short by ‘11 of an inch, in comparison with the fect of
the rock-pigeon, relatively to the size of the body in these two birds,

reﬁ‘;:‘ﬂm the base of beak to the oil-gland. S0 again, when
this same Tamble ¢ and the rock-pigeon were compared by the length
of their wings, or by the extreme length of their bodies, the feet of
$ho Tambler wre Rkewise found 1o bo oo short in very nenrly the
same proportion. I am well aware that the measurements pref
to greater accuracy than is possible, but it was less trouble to it
down the actual measurements given by the compasses in each case
than an approximation.

Tae 1L
Pigeon el thir beals Tonger than it of the Rock-pigeon, proportionally
o the size of their bodics.

|
Difference between
actual and caleulated
e Actaal | length of feet, in

B
=
e

of
Feet

Too short | Too long
by by

Wild rock-pigeon (mcan measurement) .. | 2:02 | |
Curer o oo w0 e | 20 0-81
5 R Sl ze | Lo | o
240 | o | 021
08 0l 295 | I | 006
e e | 2:80 036
Sclndemnn,whue 8 2:80 087
igeon exgne L . 2:85 | 0-29
Buiit? L. SRR B 275 | 027
Number of specimens .. 8 ‘ i 8

‘In these two tables we see in the first column the actual length
of the feet in thirty-six birds belonging to various breeds, and i
the two other columns we see by how much the feet are too shore
or too long, according to the sizo of bird, in comparison with the
Tock-pigeon. In the first table twenty-two specimens have their
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feet too short, on an average by a little above the tenth of an inch
(viz. *107); and five specimens have their feet on an average a very
little too long, namely, by *07 of an inch, But some of these atien
eases can be explained ; for instance, with Pouters the legs and feet
are selected for length, and thus any natural tendency to a_dimi-
nution in the length of the feet will have been counteracted.
the Swallow and Barb, when the calculation was made on any
standard of comparison besides the one used (viz. length of body
BB s o b Gl gl e ok yome o G Ll
1In the second table we have eight birds, with their beaks much
Tonger thanin the rock-pigeon, both actually and
the size of body, and their fect are in an equally marked Ak
Ionger, namely, inproportion, on an average by 29 of an inch. I
should here state that in Table L. there are a few partial exceptions to
the beak being proportionally shorter than in the rock-pigeon : thus
the beak of the English Frill-back is just perceptibly longer, and that
of the Bussorah Carrier of the same length or slightly longer, than in
he rock-pigeon, The beaks of Spots, Swallows, and Laughers are
only a very little shorter; or of the same proportional length, but
slenderer. ~ Nevertheless, these two tables, taken conjointly, indicate
tty plainly some kind of correlation between the length of the
and the size of the feet. Breeders of cattle and horses believe
that there is an analogous connection between the length of the
limbs and head; they assert that a race-horse with the head of a
dray-horse, or a grey-hound with the head of a bulldog, would be a
monstrous production. As fancy pigeons are generally kept in
small aviaries, and aro abundantly supplied with food, they must
walk about much less than the wild rock-pigeon ; and it may b
admitted as highly probable that the reduction in the size of the
feet in the twenty-two birds in the first table has been cansed by
and that this reduction has acted by mrrelnhon on the
beaks of ﬂm great majority of the hm‘ls in Table I When, on the
other hand, the beak has been much elongated by the continued
selection of successive slight increments of length, the feet by corre-
Iation have likewise become much elongated in comparison with
those of the wild rock-pigeon, notwithstanding their lessened use.
taken measures from the end of the middle toe to the
heel of the tarsus in the rock-pigeon and in the above thirty-six
birds, I have made calculations analogous with those above given,
and the result is the same —namely, that in the short-beaked.
breeds, with equally fow exceptions as in the former_case, the
middle toe conjointly with the tarsus has decreased in length;
whereas in the long-beaked breeds it has increased in length,
though not quite so uniformly as in the former case, for the leg in
some varieties of the Runt varies much in length.

 In an amalogous, but converse,  allied groups, have larger feet. Sco
manner, cortain natural groups of  Prince Bonaparte’s Coup-d'eil sur
the Columbida, from being more ter-  I'Order des Pigeons.
vestrial in their habits than other
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As faney pigeons are generally confined in aviaries of moderate
size,and as even when not confined they do not search for their own
food, they must during many_generations have used their wings
incomparably less than the wild rock-pigeon. Hence it seemed to
me probable that all the parts of the skeleton subservient to flight
would be found to be reduced in size. Withrespect to the sternum,
T huve carefully measured its extremo longth i twelvo birds of
different breeds, and in two wi from the Shetland
Tolieido% ¥W it by coportibnal oo pariaons T ave riod throd
standards of measurement, with all twelve birds namely, the length
from the base of the beak to the oil- land, to the end of the ta,
and from the extremo tip to tip of wings. The result has been in

each case nearly the same, the sternum being invariably found to
e shorter than in the wild rock-pigeon. Iwill give only a single
table, as ealculated by the standard from the base of the beak to
the oil-gland; for the result in this case is nearly the mean between
the results obtained by the two other standards.

Length of Sternum.
e e
ame of Breed, | Length. 3 .

k0o s [Stortby | Ak By Tontd. Short by

Wild Rock-pigeon
Pied Scanderoon ..

Bogadotten Garrier |

Dragon ..

Carrier

Short faced Tumbler |

This table shows that in these twelve breeds the sternum is of
an average one-third of an inch (exactly 332) shorter than in the
rock-pigeon, proportionally with the sizo of their bodies; so that
the sternum has been reduced by between one-soventh and one-
eighth of its entire length ; and this is a considerable reduction.
e i nlso measured in twenty-ons birds, including the above
rest of the sternum relatively to its
lengﬂz indopendently of the #iso of thebady. In twoof th twoutys
one birds the crest was prominent in the same relative degree as
in the rock:pigeon; in soven it was mors prominent; but in fiva
out of these seven, namely, in a Fantail, two Seanderoons, and two
Fingliah ChroirthE it prominence may to a certain extent
be explained, as a prominent breast is admired and selected by
fanciers; in the remaining twelve birds the prominence was less.
Hence it follows that the crest exhibits a slight, though uncertain,
tendency to be reduced in prominence in a greater degree than does
the length of the sternum relatively o the size of body, in comparison
with the rock-pigeon.
e meaa e T e large
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and small-sized breeds, and in all the seapula is proportionally
shorter (taking the same standard as before) than in the wild rock-
i The reduction in length on an average is very nearly one-

h of an_inch, or about one-ninth of the length of the seapula in
the rock-pigeon.

The arms of the furcula in all the specimens which T compared,
diverged less, proportionally with the size of body, than in the rock-
pigeon; and the whole furculum was proportionally shorter. Thus
in a Runt, which measured from tip to tip of wings 38% inches, the
fareulum was only a very littlo longer (with the arms hardly more
divergent) than in & rock-pigeon which measured from tip to tip
961 inches. Ina Barb, which in all its measurements was a little
larger than the same rock-pigeon, the furculum was a quarter of an
inch shorter. In a Pouter, the furculum had not been lengthened
proportionally with the increased length of the body. In a Short-
faced Tumbler, which measured from tip to tip of wings 2¢ inches,
therefore only 2} inches less than the rock-pigeon, the furculum was
Barely two-thirds of the length of that of the rock-pigeon.

We thus clearly see that the sternum, scapulw, and furenlum
are all reduced in proportional length; but when we tum to
the wings we find what at first appears a wholly different
and unexpected result. I may here remark that 1 have not
picked ont specimens, but have used every measurement made
by me. Taking tho length from the base of beak to the end
of the tail as the standard of comparison, I find that, out of
thirty-five birds of various breeds, twenty-five havo wings of
greater, and ten have them of less proportional length, than
in the rock-pigeon. But from the frequently correlated
length of the tail and wing-feathers, it is better to take as
the standard of comparison the length from the baso of the
Teak to the oil-gland; and by this standard, out of twenty-
six of the same birds which had been thus measured, twenty-
one had wings too long, and only five had them too short.
Tn the twenty-one birds the wings exceeded in length those of
the rock-pigeon, on an average, by 13 inch ; whilst in the five
birds they were less in length by only 8 of an inch. As I was
amuch surprised that the wings of closely confined birds shonld
thus so frequently have been increased in length, it occmred
to me that it might be solely due to the greater length of the
wing-feathers ; for this certainly is the case with the Jacobin,
which has wings of unusual length. As in almost every case
1 had measured the folded wings, I subtracted the length of
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this terminal part from that of the expanded wings, and thus.
1 obtained, with a moderate degree of accuracy, the length of
the wings from the ends of the two radii, answering from
wrist to wrist in our arms. The wings, thus measured in
the same twenty-five birds, now gave a widely different
result; for they were proportionally with those of the rock-
pigeon too short in seventeen birds, and in only eight too
long. Of these eight birds, five were long-beaked,® and this
fact perhaps indicates that there is some correlation of the
Iength of the beak with the length of the bones of the wings,
in the same manner as with that of the feet and tarsi. The
shortening of the humerus and radius in the seventeen birds
may probably be attributed to disuse, as in the case of the
scapula and furculum o which the wing-bones are attached ;—
the 1 h of the wing-feathers, and ly the
expansion of the wings from tip to tip, being, on the other
hand, as completely independent of use and disuse as is the
growth of the hair or wool on our long-haired dogs or long-
woolled sheep.

To sum up: we may confidently admit that the length of
the sternum, and frequently the prominence of its crest, the
length of the scapulw and furculum, have all been reduced in
size in comparison with the same parts in the rock-pigeon.
And T presume that this may be attributed to disuse or
lessened exercise. The wings, as measured from the ends of
the radii, have likewise been generally reduced in length;
but, owing to the increased growth of the wing-feathers, the
wings, from tip to tip, are commonly longer than in the rock-
pigeon. The feet, as well as the tarsi conjointly with the
middle toe, have likewise in most cases become reduced ; and
this it is probable has been caused by their lessened use; but
the existence of some sort of correlation between the feet and
beak is shown more plainly than the effects of disuse. We

# 1t perhaps deserves notice that
besides these five birds two of the

group with the long-beaked Carriers
and Runts. Barbs may properly be
called  short-beaked Carriers, ~ It

would, therofore, appear as if, during
the reduction of their beaks, their
wings had retained a little of that
excess of length which is characterise
tic of their nearest. relations and pro-
genitors,
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havealso some faint indication of a similar correlation between
the main bones of the wing and the beak.

Summary on the Points of Difference between the several Domestic
Races, and between the individual Birds.—The beak, together
with the bones of the face, differ remarkably in length,
breadth, shape, and curvature. The skull differs in shape,
and greatly in the angle formed by the union of the pre-
maxillary, nasal, and maxillo-jugal bones. The curvature of
the lower jaw and the reflection of its upper margin, as well
as the gape of the mouth, differ in a highly remarkable
manner. The tongue varies much in length, both in-
dependently and in correlation with the length of the beak.
The development of the naked, wattled skin over the nostrils
and round the eyes varies in an extreme degree. The eyelids
and the external orifices of the nostrils vary in length, and
are to a certain extent correlated with the degree of develop-
ment of the wattle. The sizo and form of the wsophagus
and crop, and their capacity for inflation, differ immensely.
The length of the neck varies. With the varying shape of
the body, the breadth and number of the ribs, the presence of
processes, the number of the sacral vertebre, and the length
of the sternum, all vary. The number and size of the
coceygeal vertebra vary, apparently in correlation with the
increased size of the tail. The size and shape of the perfora-
tions in the sternum, and the size and divergence of the arms
of the furculum, differ, The oil-gland varies in development,
and is sometimes quite aborted. e direction and length of
certain feathers have been much modified, as in the hood of
the Jacobin and the frill of the Turbit. The wing and tail-
feathers generally vary in length together, but sometimes
independently of cach other and of the size of the body. The
number and position of the tail-feather vary to an unparalleled
degree. Tho primary and secondary wing-feathers occasion-
ally vary in number, apparently in correlation with the
length of the wing. The length of the leg and the sizo of
the feet, and, in connection with the latter, the number of
the scutell, all vary. A web of skin sometimes connects
the bases of the two inner toes, and almost invariably the two
outer toes when the feet are feathered.

e size of the body differs greatly : a Runt has been known

© The Complete Work of Charles Darwin Online



188 DOMESTIC PIGEONS. Crar, V.

to weigh more than five times as much as a Short-faced

Tumbler. The eggs differ in size and shape. According to

Parmentier,** some races use much straw in building their

nests, and others use little; but I cannot hear of any recent
. corroboration of this statement. The length of time required
for hatching the eggs is uniform in all the breeds, The period
at which the characteristic plumage of some breeds is acquired,
and at which certain changes of colour supervene, differs.
The degree to which the young birds are clothed with down
when first hatched is different, and is correlated in a singular
manner with the colour of the plumage. The manmer of
flight, and certain inherited movements, such as clapping the
wings, tumbling either in the air or on the ground, and the
manner of courting the female, present the most singnlar
differences, In disposition the several races differ. Some
races are very silent; others coo in a highly peculiar
‘manner.

Although many different races have kept true in character
during several centuries, as we shall hereafter more fully
sce, yet there is far more individual variability in the most
constant breeds than in birds in a state of nature. There is
hardly any exception to the rule that those characters vary
most which are now most valued and attended to by fanciers,
and which consequently are now being improved by continned
selection. This is indirectly admitted by fanciers when they
complain that it is much more difficult o breed high fancy
pigeons up to the proper standard of excellence than the so-
called toy pigeons, which differ from each other merely in
colour; for partioular colours when once acquired are not
liable to Some
charaoters become attached, from qmte nnknown causes, more
strongly to the male than to the femalo sex; so that we have
in certain races, a tendency towards the appearance of secon-
dary sexual characters,*! of which the aboriginal rock-pigeon
displays not a trace.

4 Temminck, ¢ Hist én. des  between the males and females, as are
Pigeons et des G.lllmaws,’ tom. i, ot directly connected with the act of
1813, p. 170. reproduction, as the tail of the pea-
is term was used by John cock, the horns of deer, &e.
Hesderheren lifehon’s srucdind
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CHAPIER VI,
PIGEONS—continued.

ON THE ADORIGINAL PARENT-STOCK OF THE SEVERAL DOMESTIC RACES—
HABITS OF LIFE—WILD RACES OF THE ROCK-PIGEON—DOVECOT-PIGEONS—
PHOOFS OF THE DESCENT OF THE SEVERAL RACES FROM COLUMBA LIVIA
—VERTILITY OF THE BACES WHEN CROSSED—REVERSION T0 THE PLUMAGE
OF THE WILD ROCK-PIGEON—CIRCUMSTANCES FAVOURABLE TO THE FOR-
MATION OF THE RACES—ANTIQUITY AND HISTORY OF THE PRINCIPAL

sE-

LECTION—CARE TAKEN BY FANCIERS IN SELECTING THEIR BIRDS—

SLIGHTLY DIFFERENT STRAINS GRADUALLY CHANGE INTO WELL-MARKED

BREEDS REMAN

PERMANENT, WHILST OTHERS CHANGE—SUMMARY.

Tis differences described in the last chapter between the
eleven chief domestic races and between individual birds of
the same race, would be of little significance, if they had not
all descended from a single wild stock. The question of their
origin is therefore of fandamental importance, and must be
discussed at considerable length. No one will think this
superfluous who considers the great amount of difference
between the races, who knows how ancient many of them
are, and how truly they breed at the present day. Fanciers
almost unanimously believe that the different races are
descended from several wild stocks, whereas most naturalists
believe that all are descended from the Columba livia or rock-
igeon.
B ook Bas well observed, and Mr. Gould has made
the same remark to me, that the aboriginal parent must have
been a species which roosted and built its nest on rocks; and
I may add that it must have been a social bird. For all the
domestic races are highly social, and none are known to build
or habitually to roost on trees. The awkward manner in
which some pigeons, kept by me in a summer-house near an
old walnut-tree, occasionally alighted on the barer branches,

* Temminck, ¢ Hist. Nat, Gen des Pigeons,” &e,, tom. i. p. 191,

© The Complete Work of Charles Darwin Online



190 DOMESTIC PIGEONS : Cuar. VL.

was ovident2 Nevertheless, Mr. R. Scot Skirving informs
me that he often saw crowds of pigeons in Upper Egypt
settling on low trees, but not on palms, in preference to
alighting on the mud hovels of the natives. In India Mr.
Blyth? has been assured that the wild C.livia, var. intermedia,
sometimes roosts in trees. I may here give a curious instance
of compulsion leading to changed habits: the banks of the
Nile above lat. 28° 30’ are perpendicular for a long distance,
50 that when the river is full the pigeons cannot alight on
the shore to drink. and Mr. Skirving repeatedly saw whole
flocks settle on the water, and drink whilst they floated down.
the stream. These flocks seen from a distance resembled
flocks of gulls on the surface of the sea.

If any domestic race had descended from a species which
was not social, or which built its nest and roosted in trees,t
the sharp eyes of fanciers wonld assuredly have detected some
vestige of so different an aboriginal habit. For we have
reason to believe that aboriginal habits are long retained

_under domestication. Thus with the common ass we see
signs of its origimal desert life in its strong dislike to cross
the smallest stream of water, and in its pleasure in rolling in
_the dust. The same strong dislike fo cross a stream is
common to the camel, which has been domesticated from a
very ancient period. Young pigs, though so tame, sometimes
squat when frightened, and thus try to conceal themselves
even on an open and bare place. Young turkeys, and occa-
sionally even young fowls, when the hen gives the danger-
cry, run away and try to hide themselves, like young par-
tridges or pheasants, in order that their mother may take

* Thave heard through Sir C. Lyell
from Miss Buckley, that some halt-
bred Carriers kept during many years

+ In works written on the pigeon
cie

the species which naturalists called

near London regularly settled by day
on some. adj ees, and, after
heing distarbed fn thetr Ioft by thelr
‘voung being taken, roosted on them at
nigh.

¢ dunals and diag.of Nat, Histr
s, VoIl 2 L5095

a8 It voluao of the Journab i 8
Asatic Society.

gronnd-pigeons (in_contradistinction
£o arboreal pigeons) do not perch and
build on trees. In these same works
10 species resembling

to exist in various parts of the world,
but such species are quite unknown
to naturalists.

© The Complete Work of Charles Darwin Online



Crar. VI {THEIR PARENTAGE. 191

flight, of which she has. lost the power. The musk-duck
(Cairina moschata) in its native country often perches and
Toosts on trees,? and our domesticated musk-ducks, though
such sluggish birds, “are fond of perching on the tops of
barns, walls, &c., and, if allowed to spend the night in the
hen-house, the female will generally go to roost by the side
of the hens, but the drake is too heavy to mount thither with
ease.” © We know that the dog, however well and regularly
fed, often buries, like the fox, any superflnous food ; and we
see him turning round and round on a carpet, as if to trample
down grass to form a bed ; we see him on bare pavements
seratching backwards as if to throw earth over his excrement,
althongh, as I believe, this is never effected even where there
is earth. In the delight with which lambs and kids crowd
together and frisk on the smallest hillock, we see a vestige of
their former alpine habits.

We have therefore good reason to believe that all the
domestic Taces of the pigeon are descended either from some
one or from several species which both roosted and built their
nests on rocks, and were social in disposition. As only five
or six wild species have these habits, and make any near
approach in structure to the domesticated pigeon, T will
enumerate them.

Firstly, the Columba leueonota resembles certain domestic varieties
in its plumuge, with the one marked and never-failing difference of
a white band which crosses the tail at some distance from the
extremity. This species, moreover, inhabits the Himalaya, close to
the limit of perpetual snow; and therefore, as Mr. Blyth has re-
marked, is not_likely to have been the parent of our domestic
Dreeds, which thrive in the hottest countries. Secondly, the C.
supestris, of Central Asia, which is intermediate? between the .
leuconota and livia ; but has nearly the same coloured tail as the
furmer specles Thirdly, the Columba littoralis builds and roosts,

%o Tomminck, on rooks in the e Malayan archipelago; it is
whuc excepnng parts of the wing and the tip of the tall, which aro
black; its legs are livid-colonred, and this is a character mot
observed in any adult domestic pigeon; but I need not have
mentioned this species or the closely-allied C. luctuosa, as they in

* Sir R Schomburgk, i Jouraal S. Dixon, ‘Omamental
n L Geograph. Soc, vl 1844, Pm.m,, bty Pp- 63, 66
oc. Zoolog. Soc., 1859, p. 400.
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fact belong to the genus Carpophaga. Fourthly, Columba guinea,
which ranges from Guinea to the Cape of of Gook Hope, and roosts

s oo Eeees or rooks, according to. the nacure of the countrys

his species belongs to tho gens Sriccenas of Reichenbach, ik

is closely allied to Columba; it is to some extent colouredlike
nd has been said to

t colous
certain domestic races, be domesti
Auyssinia; but Mz fr Mansfild Parkyns, who collected o birds of
hat counizy and knows o spocies informs me that this is
T orer A1 . uivia In chirasteian] by the foatheis
of the neck having peculiar notched tips,—a character not observed
in any domestic race, Fifthly, the Columba anas of Europe, which
Toosts on trees, and builds its nest in holes, cither in trees or the
ies s far as external charictrs g0, might botho
catio rces; but, though it crossn roadily

DOMESTIC PIGEONS :

ground ;
pn«nt of several dom:
with the true rock-pij e ofspring, as we shall p resently see,
mmle hybrids, an of luch slenh(y Lhem is not a_trace vhan
e domestic races are interc uld also be observed
um if we were to admit, against all probnblhty, that any of the
foregoing five or six species were parents’ of some of our
domestic pigeons, not the least llght wou!\i thrown on the

chief differences between the eleven most strongly-marked races.
We now come to the best known rock-pigeon, the Columba livia,
which is often designated in Europe mmnenﬂy u the Boek-
igeon, and which n:mnlms behave m be it of all the
lomesticated breeds. agrees in e amem.ml character
with the breeds which lm\e hoen only shghtly modlﬂed It differs
from all other species in being of a slaty-blue co]mu', with two black
s on the wings, nd with the croup (or loins) white. 0mun.uy

Hebrides ‘with the black bars

Tather more distinct form is cither truly wild or
on the il of Englnd and wos doubtiuly named by Mr. Blythit

C. afinis, bt is now 1o louger considered by b

n-pecleg C. afiinis is rather
ttish isl and

s o very di ry ditkoent appearanco oving 1o the
mg—eovembemg:haqnusd black, wi
e ok s T Naemitg Aiiis of a s i

* Temminck, ¢ Hist. ou d..
Pigeons,” tom. 1.5 also ©
par Mme. Knnpmd’l‘vmninek SBenee
prte, bowerer, in hit *Coupdail)
tivesthat ' closely all o
are wuﬁm ded toget ’ nld:lwfl.ht
name. The C. m.,. 4 of the
ot oo s stted 'y Temminck to
be a rock-pigeon ; but 1 am informed
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ler than the Tock-pigeon of the

h similar marks often

by Mr. Gosse that this is an error.
* tHundbuch der  Naturgeschs
Vogel Duutatlaods.
gobuch, Reise nach ¥i
1&10 Al

n ‘Annnl- and Mag. of Nat. Hist?
vol. xix. 1 cellent.
paper on pigeons is well worth coas
sulting.
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spot on the two sidesy but chiefly an tho outer side, of ench feather,
he wing-bars in_the true rock-pigeon and in the chequered.
variety are, in fact, due to similar though larger spots symmetrically
erossing the secondary wing-feather and the larger coverts. Hence
the chequering arises merely from an extension of these marks to
other parts of the plumage.  Chequered birds are not confined to
the gousts of England for they were fownd by Graba at Paroo; and
mpeori™ says fhat sk Telay fally balf the wild ook pigechis
Were chequared. ~ Golonel King, of Hythe, stocked his dovecot with
young wild birds which he himself procured from nests at the
Orkney Islands; and several specimens, kindly sent to me by him,
wero all plainly chequered. As wo thus sce that chequered birds
Seonr minglod with the fru ook-pigeon at threo distnct sites,
e, the Orkney Islands, and Islay, no importance can

B sttachod to this natura) variation in the plumage,

rince C. L. Bonaparte,” a great divider of species, enumerates,
with a mark of interrogation, ns distinet from C. Zivia, the C. turricola

of ltaly, the C. rupestris of Daouria, and the C. schimperi of Abys-
Tt Sheso binds i i from C. Zivia in characters of the most
frifing volue.  In tho British Musoum there is & choquered pigoon,
Brobably the C. scimperd of Bonaparts,from Abgusiaia. To e
may b added the C. gymnocyclus of G. R. Gray from W. Africa,
which is shnhtly more distinet, and has rather more naked skin
round the eyes than the rock-pigeon ; but from information given
BB b Dr. Daniell, it s doubirul whother this da o wild bird, fo
davecot—plgoons (which T have examined) are kept on the coast of

O heild rock —pigeon of India (0. intermedia of Strickland) has
Teen more generally accepted as a distinct species. Itdiffers chicl
B o toing bine instesc! of snowehite’ bubins MesBIgH
Informs o the tint varis, being sometimes abeseent.  When this
form is domesticated chequered birds appear,

Baropo with the truly wild C. i, oreover v enlimiatitely
have proof that the blue and white croup is a highly variable
character; and Bechstein ' asserts b dovecot-pigeons in
Germany this is the most variable of all the characters of the
plumage.  Hence it may be concluded that C. infermedia cannot

Tanked as specifically distinet from . /i

Tn Madeira there s a rock-pigeon which a few ornithologists have
suspected to be distinct from C. livia. 1 have examined numerous
specimens collected by Mr. E. V. Harcourt and Mr. Mason. They
aro rather smaller than the rock-pigeon from the Shetland Islands,
and their beaks are plainly thinner, but the thickness of the beak
varied in the soveral specimens. fu plumage there s remarkable

* ¢ Natural History of st et Compise Benfpal i

Birds, . 1L clsso) '“\Murgeschn_hte Deutschlands,
previons u(mm and iv. 1795, s
B VCoupd'ail sur IOrdre des Pir
YOL. 1. 0
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diversity; some specimens are identical in every feather (T speak
after actual comparison) with the rock-pigeon of the Shetland
Tslands ; others are chequered, like C. uinis from the clifls of
England, but generally to a greater degree, heing almost black over
the whole back ; others are identical m(h ﬂw so-called C. intermedin
of India in the degree of blueness of the croup;  whilst others have

cm.p.n o o vy dark blue, and_are likewise chequered.
o much variability aice n strong stspicion that these birds ars
domestic pigeons which have become

From t] fu:h it can ardly bo donhted that, C. Tivia, afinis,
intermeria, an by Bonaj

igeons, which are kept in various of the world, are descended
K:wm one or from several of the above-mentic uncdwddvmehel of
€. livia, 1o one who compares them will doubt. But bef 5
a fow remarks on dovecot.pigeons, it should bo stated that the wil
rock-pigeon has been found easy fo tame in several countries. We

wve seen that Colonel ng at Hythe stocked his dovecot more
than twenty years ago with young wild birds taken at_the Orkney
Islands, and since lhen thcyhnve greatly multiplied. The accurate
Macgillivray * asserts that he oompmexy tamed a wild rock-pigeon.

in the Hebrides ; and several accounts are on records of these pigeons.
having brod, in dovecots in the Slefland Tsnds, In India, a8
Captain Hutton informs me, the wild rock-pigeon is easily tamed,

i Hrmods sty withsthe St kind ; and Mr. Blyth * asserts
that wild birds come frequently to the dovecots and mingle freely
with their inhabitants. ~In the ancient * Ayeen Akbery: It & wren
that, if a fow wild pigeons bo taken, “ they are speedily joined by &
thousand others of their kind.” :
Dovecot-pigeons are those which are kept in dovecots in n semi-
domesticated state ; for no special eare s taken of them, and they
rocure their own food, except_during tho severest weather, T
nghnd, and, judging from M. Boitard _and orbid's work, i

 ¢History of British Binds,' vol.i.  rock-pigeon_came and settled in
. 215284 Mr. Andrew Duncan  dovecot in Balta Sound in the Sh
tam, -pigeon in the Shetland  land Islands, and bred with
b Barclay, and Mr.  pigeons; he has also given me
Uyea Sound, both say that  instances of the wild  rock-pi
rock-pigeon’ can be easily having been taken young and b
umed, and the former gentleman ing in captivity.
asserts that the tamed birds breed 16 Annals and Mag. of N
four times a year. Dr. Lawrence History, vol. xix. 1847, p. 108,
Edwondstone informs me that a wild  vol. for 1857, p. 512.
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vnr!e(y of C. livia ; but T have seen dovecots brought from Yorkshire
without any trace of chequering, like the wild rock-pigeon of the
Shetland Islands. The chequered dovecots from the Orkney Islands,
after having been domesticated by ‘Colonel King for more than
twenty years, differed slightly from each other in the darkness of
their plumage and in the thickness of their beaks ; thethmnext beak
heing rather thicker than the thickest one in the Madeira birds, In
rmany, according to Bechstein, the common dovecot-pigeon is not
chequered. In India they often become chequered, and sometimes
pied with white; the croup also, as I am informed by Mr. Blyth,
“becomes nearly whire, I have received from Sir. J. Brooke some
dovecot-pigeons, which originally came from the S. Natunas Islands
in the Malay Archipelago, and which had becn crossed with the
Singapore dovecots : they were small and the darkest variety was
extremely like me dark chequered variety with a blue croup from
Madeira; but the beak was mot so thin, though decidedly thinner
than in the rock-pigeon from the Shetland Islands. A dovecot-
plscon sent to me by Alx. Swinhoo from Foclow, in Chin, was
ikewise rather small, but rllﬂemd in no other respect. I have
also rec-ived through {he kindness of Dr. Daniell, four living dovecot-
l E|gsﬂus from Sierra Leone, these were fully as large as the
hetland rock-pigeon, with éven bulkier bodies. In plumage some
em were identical with the Shetland rock pigeon, but with the
m«xnm tints apparently rather more brilliant ; others had a blue
eroup, and resembled the chequered variety of C. intermedia of
Tudia; and some were so much chequered as to be nearly black.
Tn these four birds the beak differed slightly in langth but in all it
was decidedly shorter, more massive, and stronger than in the wild
rock-pigeon from the Shetland Islands, or in the English doverot.
When the beaks of theso African pigeons were compared with the
thinnest beals of the wild Madeira specimens, the contrast was great ;
the former being fully onc-third thicker in a vertical direction
ihlnthe latter; so that any one at first would have felt inelined to
ese birds as specifically distinet; yet so perfectly graduated a
series could be formed between the mbo\e-mentmncd varieties, that
it was obviously impossible to separate them.

To sum up: the wild Columba livia, including vnder this
name C. affinis, intermedia, and the other still more closely-
affined geographical races, has a vast range from the southern
coast of Norway and the Faroe Islands to the shores of the
Mediterranean, to Madeira and the Canary Islands, to Abys-
sinia, India, and Japan. It varies greatly in plumage, being

17 Domestic pigeons of the common  published in 17465 they are said, in
‘kind are mentioned as bein; aecordance he name which they
B o Berbut's Discrin.  beas, € have been mporthd:

| thon of the Coast of Gainea’ (p. 215),

02
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in many places chequered with black, and having either a
white or blue croup or loins; it varies also slightly in the
size of the beak and body. Dovecot-pigeons, which no one
disputes are descended from one or more of the above wild
forms, present a similar but greater range of variation in
plumage, in the size of body, and in the length and thickness
of the beak. There scems to be some relation between the
croup being blue or white, and the temperature of the
country inhabited by both wild and dovecot pigeons; for
nearly all the doyecot-pigeons in the northern parts of Europe
have a white croup, like that of the wild European rock-
pigeon ; and mearly all the dovecot-pigeons of India have a
blue croup like that of the wild C. infermedia of India. As in
various countries the wild rock-pigeon has been found easy to
tame, it seems extremely probable that the dovecot-pigeons
throughout the world are the descendants of at least two and.
perhaps more wild stocks; but these, as we have just seem,
cannot be ranked as specifically distinct.

With respect to the variation of C. livia, wo may without
foar of contradiction go one step further. Those pigeon-
fanciers who believe that,all the chief races, such as Carriers,
Pouters, Fantails, &c., are descended from distinet aboriginal
stocks, yet admit that the so-called toy-pigeons, which differ
from the rock-pigeon in little except colour, are descended
from this bird. By toy-pigeons are meant such birds as Spots,
Nuns, Helmets, Swallows, Priests, Monks, Porcelains, Swa-
Dians, Archangels, Breasts, Shields, and others in Europe, and.
many others in India. It would indeed be as puerilo to
suppose that all these birds are descended from so many
distinet wild stocks as to suppose this to be the case with the
many varietics of the gooscberry, heartscase, or dahlia. Yet
these kinds all breed true, and many of them include sub-
varietics which likewise transmit their character truly.
They differ greatly from each other and from the rock-pigeon
in plumage, slightly in size and proportions of body, in size
of feet, and in the length and thickness of their beaks. They.
differ from each other in these Tespects more than do dove-
cot-pigeons.  Although we may safely admit that dovecot-
pigeons, which vary slightly, and that toy-pigeons, which
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vary in a greater degree in accordance with their mor hlghly—

condition, are from C. livia, incl
under this name the above - enumerated wild geogmphlc&l
races ; yet the question becomes far more difficult when we
consider the eleven principal races, most of which have been
profoundly modified. It can, however, be shown, by indirect
evidence of a perfectly conclusive nature, that theso principal
Taces are not descended from so many wild stocks ; and if this
be once admitted, fow will dispute that they are the descen-
dants of . livia, which agrees with them so closely in habits
and in most characters, which varies in a state of nature, and
which has certainly undergone a considerable amount of
variation, as in the toy-pigeons. We shall moreover presently
see how eminently favourable circumstances have been for a
great amount of modification in the more carefully tended
breeds.

The reasons for conclnding that the several principal races
are not descended from so many aboriginal and unknown
stocks may be grouped under the following six heads :— Firstly,
if the eleven chief races have not arisen from the variation of
some one species, together with its geographical Taces, they
must he descended from several extremely distinct aboriginal
species; for no amount of crossing between only six or seven
wild forms could produce races so distinct as Pouters, Carriers,
Runts, Fantails, Turbits, Short-faced Tumblers, Jacobins, and
Trumpeters. How could crossing produce, for instance, a
Pouter or a Fantail, unless the two supposed aboriginal
parents possessed the remarkable characters of these breeds?
Tam aware that some naturalists, following Pallas, believe
that crossing gives a strong tendency to variation, indepen-
dently of the characters inherited from cither parent. lhey
believe that it wonld be easier to raise a Pouter or Fantail
pigeon from crossing two distinet species, neither of which
possessed the characters of these races, than from any single
species. I can find few facts in support of this doctrine, and
Delieve in it only to a limited degree; butina future chapter
T shall have to recur to this subject. For our present purpose
the point is not material. The question which concerns us is,
whether or not many new and important characters have
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arisen sinco man first domesticated the pigeon. On the
ordinary view, variability is due to changed conditions of life ;
on the’ Pallasian doctrine, variability, or the appearance of
new is due to some flect from the cross-
ing of two specics, neither of which possesses the characters
in question. In some fow instances it is possible that well-
marked races may have been formed by crossing ; for instance,
a Barb might perhaps be formed by a cross between a long-
Deaked Carrier, having large eye-wattles, and some short-
Deaked pigeon. That many races have been in some degree
modified by crossing, and that certain varieties which are
distinguished only by peculiar tints have arisen from crosses
Detween differently-coloured varieties, is almost certain,  On
the doctrine, therefore, that the chief races owe their differ-
ences to their descent from distinct species, we must admit
that at least eight or nine, or more probably a dozen species,
all having the same habit of breeding and roosting on rocks
and living in society, either now exist somewhere, or formerly
existed, but have become extinct as wild birds. Considering
Tow carefully wild pigeons have been collected throughout
the world, and what conspicuous birds they are, especially
when frequenting tocks, it is extremely improbable that
cight or nine species, which were long ago domesticated and
therefore must have inhabited some anciently known country,
should still exist in the wild state and be unknown to orni-
thologists.

Tho hypothesis that such species formerly existed, but have
ecome extinet, is in some slight degree more probable. But
the extinction of so many species within the historical period is
a hold hypothesis, secing how little influence man has had in

ing the common rock-pigeon, which agrees in all its
habits of life with the doméstic races. The C. livianow exists
and flourishes on the small northern islands of Faroe, on many
islands off the coast of Scotland, on Sardinia, and the shores of
the Mediterranean, and in the centre of India. Fanciers have
sometimes imagined that the several supposed parent-species
were originally confined to small islands, and thus might
readily have been exterminated ; but the facts just given do not
favour the probability of their extinction, even on small islands.
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Nor is it probable, from what is known of the distribution of
birds, that the islands near Europe should have been inhabited
by peculiar species of pigeons; and if we assume that distant
oceanic islands were the homes of the supposed parent-species,
we must remember that ancient voyages were tediously slow,
and that ships were then ill-provided with fresh food, so that
it would not have been easy to bring home living birds.
1 have said ancient voyages, for nearly all the races of the
pigeon were known before the year 1600, so that the supposed
wild species must have been captured and domesticated before
that date.

Secondly.—The doctrine that the chief domestic Taces are
descended from several aboriginal species, implies that several
species were formerly so thoroughly domesticated as to breed
readily when confined. Although it is easy to tame most wild
birds, experience shows us that it is difficult to get them to
breed frecly mder confinement; althongh it must be owned that
this is less difficult with pigeons than with most other birds.
During the last two or three hundred years, many birds have
Teen kept in aviaries, but hardly one has been added to our
listof thoroughly reclaimed species : yet on the above doctrine
we must admit that in ancient times nearly a dozen kinds
of pigeons, now unknown in the wild state, were thoroughly
domesticated.

Thirdly.—Most of onr domesticated animals have run wild
in various parts of the world; but birds, owing apparently to
their partial loss of the power of flight, less often than quad-
rupeds. Nevertheless I have met with accounts showing that
the common fowl has becomo feral in South America and
perhaps in West Africa, and on several islands: the turkey
was at one time almost feral on the banks of the Parana; and
the Guinea-fowl has become perfectly wild at Ascension
and in Jamaica. In this latter island the peacock, also,
“has become a maroon bird.” The common duck wanders
from its home and becomes almost wild in Norfolk. Hybrids
between the common and musk-duck which have become wild
have been shot in North America, Belgium, and mear the
Caspian Sea. The goose is said to have ranwild in La Plata,
The common dovecot-pigeon has become wild at Juan
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Fernandez, Norfolk Tsland, Ascension, probably at Madeira, on
the shores of Scotland, and, as is asserted, on the banks of the
Hudson in North America.’® But how different is the case,
when we turn to the cleven chief domestic races of the pigeon,
which are supposed by some authors to be descended from so
many distinct species! no one has ever pretended that any
one of these races has been found wild in any quarter of the
world; yet they have been transported to all countries, and
some of them must have been carried back to their native
homes. On the view that all the races are the product of
variation, we can understand why they have not become feral,
for the great amount of modification which they have under-
gone shows how long and how thoroughly they have been
domesticated ; and this would unfit them for a wild life.
Fourthly—If it be assumed that the characteristic differences
between the varions domestic races are due to descent from
several aboriginal species, we must conclude that man chose
for domestication in ancient times, cither intentionally or by
chance, a most abnormal set of pigeons; for that species
resembling such birds as Pouters, Fantails, Carriers, Barbs,
Short-faced Tumblers, Turbits, &e., would be in the highest
degreo abnormal, as compared with all the existing members
of the great pigeon family, cannot be doubted. Thus we
should have to believe that man not only formerly succeeded
in thoroughly domesticating several highly abnormal species,
but that these same species have since all become extinct, or

18 With respect to foral pigeons
—for Juan Fernandez, see Bertero in
« Annal. des Se. Nat.. fom. xxi. BSSL
For Norfolk Islands, see Rer.
Dixon in the ¢ Dovecote, 1851, p 14
on the anthority of Mr. Gould. For
Ascension T sely on M. information
given me by a ‘or_the
Tasks of tke Budwn: s/ Biytn in
¢ Annals of Nat. Hist.," vol. xx., 1857,
p.511. For Scotland, see Macgillivray,
¢British Birds,” vol. i. p. 2753 also

at. Hist. of Ireland,
. p. 11, For ducks, see
. B ixon, ¢ Ornamental
Poultry,” 1847, p. 123, For the feral
hybrids of the common and musk-

ducks, see Audubon’s ¢ American Or-
nithology, and _Selys-Longchamp's
¢ Hybrides dans la Famille des Anae
i ek poo klors ol
St Tilaire, Hist

p. 498, For guinea-f " Reney
‘mmms Sojourn in J
P 1243 “Birds of Jamaica,”
for fallor partienlars. 1 saw the
wild guinea-fow] in Ascension. For
the pencock, sco ‘A Week at Port
by a competent anthority,
Mr R. Hill, p. 42 For the turkey
Irely on oral information; T ascer
tained that they were not Curassows,
With respect to fowls 1 will give the
references in the next chapter.

© The Complete Work of Charles Darwin Online.



Cuar. VL THEIR PARENTAGE. 201

are at least now unknown. This double accident is so ex-
tremely improbable that the assumed existence of so many
abnormal species would require to be supported by the
strongest evidence. On the other hand, if all the races are
descended from C. livia, we can understand, as will hereafter
e more fully explained, how any slight deviation in structure
which first appeared would continually be augmented by the
preservation of the most strongly marked individuals; and as
the power of selection would be applied according to man’s
fancy, and not for the bird’s own good, the accumulated
amount of deviation would certainly be of an abnormal
nature in comparison with the structure of pigeons living in
a state of nature.

I have already alluded to the remarkable fact that the cha-
racteristic differences between the chief domestic races are
eminently variable; we see this plainly in the great difference
in the number of the tail-feathers in the Fantail, in the deve-
lopment of the crop in Pouters, in the length of the beak in
Tnmh]crs in the state of the wattle in Carriers &e. 1If these

the result of dded together
by selection, wo can understand why they shonld be so
variable : for these are the very parts which have .varied
since the domestication of the pigeon, and therefore would be
likely still to vary; these variations moreover have been
recently, and are still being accumnlated by man’s selection ;
therefore they have not as yet become firmly fixed.

Fifthly.—All the domestic races pair readily together, and,
what is equally important, their mongrel offspring are per-
fectly fertile. To ascertain this fact I made many experi-
ments, which are given in the note below; and recently
Mr. Tegetmeier has made similar experiments with the same
result.)® The accurate Neumeister asserts that when dovecots

3 [ have drawn out a long table of
the various crosses made by fanciers

 between the several domestic breeds

but I do not think it warth while pub-
ing. l have myself made for this
spec ‘many crosses, and all
B pertectly fortls, 1 have wited
one bird five of the most di
races, and with patience I might ub-

doubtedly have thus united all. The
case of five distinct breeds being
Dendel together vith unimpired fo-
tility is important, because Girtner
has shown that it is a very general,
though not, as he thought, universal
rule, that complex crosses between
several species are excessively sterile.
1 have met with only two or three
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are crossed with pigeons of any other breed, the mongrels are
extremely fertile and hardy.? MM, Boitaid and Corbi6® affirm,
after their great experience, that the more distinet the breeds
are which are crossed, the more productive are their mongrel
offspring. I admit that the doctrine first broached by Pallas
is highly probable, if not actually proved, namely, that closely
allied species, which in a state of nature or when first captured
would have been in some degree sterile if crossed, lose this
sterility after a long course of domestication ; yet when we,
consider the great difference between such races as Pouters,
Carriers, Runts, Fantails, Turbits, Tumblers, &., the fact of
their perfect, or even increased, fertility when intercrossed in
the most complicated manner becomes a strong argument in
favour of their having all descended from a singlo species.
This argument is rendered much stronger when we hear (I
append in a note * all the cases which I have collected) that

cases of reported sterility in the off-
spring of certain races when cr
Pistor (‘Dus Ganze der Feldtau-
benzucht,’ 1831, s. 15) asserts that the
mongrels’ from Barbs and Fantails
+ 1 have proved this to be
erroneous, not only by crossing those
hybrids with several other hybrids of

sister hybrids inter se, and they were
perfectl fertile. Temminck has stated
€ Hist, Nat G, dos Pigoons tom. .

Trumpeters; the same thing
occurred (Rev. E. S. Dixon. *The
Dovecot,'p. 107 butmem Tl and

Dovecots and Nuns. 1 have crossed
Turbits with Barbs, aahan N, ot
s ‘the hybrids were

from a Turbit

very

aad Fantail have been known fo breed

nter e (Riadel, - Taubanzuchty

and Bechatin, ‘ Naturgeach, Deutach.

i “Tarbits. (Rxedcl 5. 26)
with Pouters ar

with Jacobins, and with & hybrid
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The latter author has, however, made
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have little doubt that the Rev. E. 8,
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is correct, viz. that individual birds
e it st and othe bods
oscaionally steil,

Das Ganze der Taubenzucht,’

s 18,
2 tLes Pigeons &
st readily

= Domestls pi
with the allied C. wnas (Bechstein,
¢ Naturgesch, Deutschlands,’ B, iv. s,
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several times in England, but the
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(s. 26) that the domestie
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In the Zoological Gardens
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hardly a single well-ascertained instance is known of hybrids
between two true species of pigeons being fertile, inter se, or
even when crossod with one of their pure parents.
Siathly.—Excluding certain i istic differ-
ences, the chief races agree most closely both with each other
and with C.livia in all other respects. As previously observed,
all are cmmently sociable; all dislike to perch or roost, and
refuse to build in trees: all lay two oggs, and this is not a
universal rule with the Columbide ; all, as far as I can hear,
require the same time for hatching their eggs; all can endure
the same great range of climate; all prefer the same food, and
are passionately fond of salt; all exhibit (with the asserted
exception of the Finnikin and Turner which do not differ much
in any other character) the same peculiar gestures when court-
ing the females; and all (with the exception of Trumpeters

(MS. report to me from Mr. James

unt) a male hybrid from Zurtur
wulgaris and a domestic pigeon  paired
with several different

at. Hist.” vnl
il 1854, p. 154, it is said ¢
hybnd (from Turtur vulga
and the cu‘am ~coloured 7.
famalo) prirod
le 7. risoria, and the latter laid
mlny eggs, but all were Mtrlle
M. Boitard and Corbie(* Les Pigeo
B. 285) state that the hybrids from
these two turtle-doves are invariably
sterile both inter se and with cither

‘mal
risorit
th

Mauduyt, and by M. Vietor, “pem:
minck aiso found the hybrids from
ese o species quite barren. There-
lm, when Bechstein (* Naturgesch.
Vigel,” 8. 101

asserts that the hybrids {l\vm these
two turtle-doves propagate infer se
aqully well vith pure spocics and
when o writer in_ the ¢ Field ” news-

x (in a lettor dated Nov. 10th,
858) makes a Sitilas assertion, it

would appear that there must be some
mistake ; though what the mistake is
T know ot Bechiten ot eas must
have known the white tariety of
risoria: it would be an unpﬂmllzled
fact if the same twos
produced catremely fortile, and
Yimes catromely batren, ofspring.  In
the MS. report from the Zoological
Gardens it is wid that hybrids from
Turtur vulgaris and_suratensis, and
from T. w.lguru‘ and Fetopistes miga-
orius, terile. Twoof thelatter
male hyb with their pure
yaronts, via. Jurbur culgaris and the
Ectopistes, nd likewise with . rivoria
and “vith Cotumba anaty and many
nggx were produced, but all were
barren. At Paris, hybrids have been
raised (Isid. Geoffroy Sai i
“Hist. Nat. Generale,” tom, ii.
from Turtur auritus
Sayensis and. with 7. sratensis; bub
nothing is said of their Im.my. At
the Zoalogical Gardeny o Landon the
Gowra coronata and victori produced
aybrid which “peired with the pash
Jaid several g but
0 Colunber
qymnophthalmos and v pro-
duced hybrids in these same gardens.

© The Complete Work of Charles Darwin Online



204 DOMESTIC PIGEONS : Cuar. VL

and Laughers, which likewise do not differ much in any other
character) coo in the same peculiar manner, unlike the voice
of any other wild pigeon. All the coloured breeds display
the same peculiar metallic tints on the breast, a character far
from general with pigeons. Each race presents nearly the
same range of variation in colour; and in most of the Taces
we have the same singular correlation between the develop-
ment of down in the young and the future colour of plumage.
All have the proportional length of their toes, and of their
primary wing-foathers, nearly the same,—characters which
are apt to differ in the several members of the Columbidas,
In those races which present some remarkable deviation of
structure, such as in the tail of Fantails, crop of Pouters, beak
of Carriers and Tumblers, &e., the other parts remain nearly
unaltered. Now every naturalist will admit that it would be
scarcely possiblo to pick out a dozen natural species in any.
family which shonld agree closely in habits and in general
structure, and yet should differ greatly in a few characters
alone. This fact is explicable through the doctrine of natural
selection ; for each successive modification of structure in each
natural species is preserved, solely because it is of service;
and such modifications when largely accumulated imply a
great change in the habits of life, and this will almost cer-
tainly lead to other changes of structure thronghout the whole
organization. On the other hand, if the several Taces of the
pigeon have been produced by man through selection and
variation, we can readily understand how it is that they
should still all resemble each other in habits and in those
many characters which man has not cared to modify, whilst
they differ to so prodigions a degree in those parts which
have struck his eye or pleased his fancy.

Besides the points above enumerated, in which all the
domestic races resemble C. livia and each other, there is one
which deserves special notice. The wild rock-pigeon is of &
slaty-blue colour; the wings are crossed by two burs; the
croup varies in_colour, being generally white in the pigeon
of Europe, and blue in that of India ; the tail has a black bar
close to the end, and the outer webs of the outer tail-feathers
are edged with white, except near the tips. These combined
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characters are not found in any wild pigeon besides €. livia.
I have looked carefully throngh the great collections of
pigeons in the British Museum, and T find that a dark bar at
the end of the tail is common ; that the white edging to the
outer tail-feathers is not rare ; but that the white croup is
extremely rare, and the two black bars on the wings ocenr in
no other pigeon, excepting the alpine €. leuconota and C.

rupestris of Asia.

Now if we turn to the domestic races, it is

highly remarkable, as an eminent fancier, Mr. Wicking,
observed to me, that, whenever a blue bird appears in any
Tace, the wings almost invariably show the double black bars.2
The primary wing-feathers may be white or black, and the
whole body may be of any colour, hut if the wing coverts are
blue, the two black bars are sure to appear. 1 have myself
seen, or acquired trustworthy evidence, as given below,? of

= There is one exception to the

rule, namely, in a sub-variety of the

Swallow of German origin, which is

figured by Neumeister, and was shown.

tome by M=, Wicking. This bird is
'k wi I

ex-
ception signifies the less as the Swallow
approaches closely in structure to C.
licia. In many sub-varicties the black
bars are replaced by bars of various
colours. The figures given by Neu-
meister are sufficient to show that, it
the wings alone are blue, the black
‘wing-bars appear.

21 have observed blue birds with
all the above-mentioned miarks in the
following races, which seemed to bo
perfectly pure, and were shown at
various exhibitions.

Carriers (including the
Bagadotten of Neumeister) with all
the marks: two birds which 1 ex-
amined had white, and two had blue

croups ; the white edging to the outer
tail-feathers was not. present in all
Mr. Corker, a great breeder, assures
me that, if black carriers are matched
for many successive generations, the
offspring become first ash-coloured,
and then blue with black wing-bars.
Runts of the clongated breed had the
same marks, but the croup was

blue; the outer tail-feathers

with black bars. Jacobins are very
rarely blue, but T have received au-
thentic accounts of at least two in-
stances of the blue variety with black

bars g in England;
blue Jacobins were bred by Mr. Brent
from two black birds. 1 have seen

common Tumblers, both Indian and
English, and Short-faced Tumblers, of
a blue colour, with black wing-bars,
with the black bar at the end of the
tail, and with the outer tail-feathers
edged with white; the croup in all
was blue, or extromely pale blue,
never absolutely Blue Barbs
d T
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blue birds with black bars on the wing, with the croup
either white or very pale or dark blue, with the tail having
a terminal black bar, and with the outer feathers externally
edged with white or very pale coloured, in the following races,
which, as T carefully observed in each case, appeared to be
perfectly true: namely, in Pouters, Fantails, Tumblers,
Jacobins, Turbits, Barbs, Carriers, Runts of three distinct
varieties, Trumpeters, Swallows, and in many other toy-
pigeons, which as being closely allied to C. fivia, are not
worth enumerating. Thus we sce that, in purely bred races
of every kind known in Europe, blue birds occasionally appear
having all the marks which characterise C. livia, and which
concur in no other wild species. Mr. Blyth, also, has made
the same observation with respect to the various domestic
races known in India.

Certain variations in the plumage are equally common in
the wild C. livia, in dovecot-pigeons, and in all the most
highly modified races. Thus, in all, the croup varies from
white to blue, being most frequently white in Europe, and
very generally blue in India. We have seen that the wild
C. livia in Europe, and dovecots in all parts of the world,
often have the upper wing-coverts chequered with black;
and all the most distinct races, when blue, are occasionally
chequered in precisely the same manner. Thus I have seen
Pouters, Fantails, Carriers, Turbits, Tumblers (Indian and
English), Swallows, Bald-pates, and other toy-pigeons blue
and ch ; and Mr. Esquilant has seen a ch, d Runt.
T bred from two pure blue Tumblers a chequered bird.

The facts hitherto given refer to the occasional appearance
in pure races of blue Lirds with black wing-bars, and likewise

blue Barb ; and Mr. H. Weir, as[am
informed by Mr. Tegetmeier, once
bred a silver (which means very pule
blue) Barb from two yellow birds.

% Mr. Blyth inforims me that all
the domestic races in India have the
croup blue ; but this is not invariable,
for L possess a very pale blue Simmalt
‘pigeon with the croup perfectly white,
sent to me by Sir W. Elliot from

Madras. A slats-blue and chequered

Nakshi pigeon has some white feathers

on the croup alone. In some other

Indian pigeons there were u few white

feathers confined to the croup, and [

have noticed the same fact in a carrier

from Persia. The Java Fantail (ime

ported into Amoy, and thence sent
me) has a perfectly white croup.
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of blue and chequered birds; but it will now be seen that
when two birds belonging to distinct ruces are crossed,
neither of which have, nor probably have had during many
generations, a trace of blue in their plumage, or a trace of
wing-bars and the other characteristic marks, they very
frequently produce mongrel offspring of a blue colour, some-
times chequered, with black wing-bars, or if not of a
blue colour, yet with the several characteristic marks more
or less plainly developed. I was lod to investigato this
subject from MM. Boitard and Corbié?® having asserted that
from crosses between certain breods it is rare to get anything
but bisets or dovecot pigeons, which, as we know, are blue
birds with the usual characteristic marks. We shall here-
after see that this subject possesses, independently of our
present object, considerable interest, so that I will give the
results of my own trials in full. T selected for experiment
races which, when pure, very seldom prodnce birds of a blue
colour, or have bars on their wings and tail.

The Nun is white, with the head, tail, and primary wing-
feathers black; it is a breed which was established as long
ago as the year 1600. I crossed a male Nun with a female
red common Tumbler, which latter varicty generally breeds
true. Thus neither parent had a trace of blue in the plumage,
or of bars on the wing and tail. I should premise that
common Tumblers are rarely blue in England. From the
above cross T reared several young: one was red over the
whole back, but with the tail as blue as that of the rock-
pigeon ; the terminal bar, however, was absent, but the outer
feathers were edged with white: a second and third near 1y
resembled the first, but the tail in both presented a trace of
the bar at the end: a fourth was brownish, and the wings
showed a trace of the double bar: a fifth was pale blue over
the whole breast, back, croup, and tail, but the neck and
primary wing-feathers were reddish; the wings presented
two distinet bars of a red colour ; the tail was not barred, but
the outer feathers were edged with white. I crossed this
last curiously coloured bird with a black mongrel of com-
plicated descent, namely, from a black Barb, a Spot, and

¢ Les Pigeons,” &c., p 87.

&

2
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Almond-tumbler, so that the two young birds produced from
this cross included the blood of five varieties, none of which
had a trace of blue or of wing and tail-bars: one of the two
young birds was brownish-black, with black wing-bars; the
other was reddish-dun, with reddish wing-bars, paler than
the Test of the body, with the croup pale blue, the tail bluish
with a trace of the terminal bar.

Mr. Eaton®” matched two Short-faced Tumblers, namely, a
splash cock and kite hen (neither of which are blue or barred),
and from the first nest he got a perfect blue bird, and from the
second a silver or,pale blue bird, both of which, in accordance
with all analogy, no doubt presented the usual characteristic
marks.

1 crossed two male black Barbs with two female red Spots.
These latter have the whole body and wings white, with a
spot on the forehead, the tail and tail-coverts red; the race
existed at least as long ago as 1676, and now breeds perfoctly
true, as was known to be the case in the year 1735.* Barbs
are uniformly-coloured birds, with rarely even a trace of bars
on the wing or tail; they are known to breed very true. The
mongrels thus raised were black or nearly black, or dark or
pale brown, sometimes slightly piebald with white: of these
birds no less than six presented double wing-hars; in two
the bars were conspicuous and quite black in seven some.
white feathers appeared on the croup; and in two or three
there was a trace of the terminal bar to the tail, but in none
were the outer tail-feathers edged with white.

T crossed black Barbs (of two excellent strains) with purely-
bred, snow-white Fantails. The mongrels were generally
quite black, with a few of the primary wing and tail feathers
white: others were dark reddish-brown, and others snow-
white: none had a trace of wing-bars or of the white croup.
I then paired together two of these mongrels, namely, a
brown and black bird, and their offspring displayed wing-
bars, faint, but of a darker brown than the rest of body. Ina
second brood from the same parents a brown bird was
produced, with several white feathers confined to the eronp.

* CTreatise on Pigeons, 1858, p.  * J. Moore's ¢ Columbarium,’ 1785
145. inJ. M. Eaton’s edition, 1852, p. 71.
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T crossed a male dun Dragon belonging to a family which
had been dun-coloured without wing-bars during several
generations, with a uniform red Barb (bred from two black
Barbs) ; and the offspring presented decided but faint traces
of wing-bars. I crossed a uniform red male Runt with a
White trumpeter ; and the offspring had a slaty-blue tail with
a bar at the end, and with the outer feathers edged with
white. T also crossed a female black and white chequered
Trumpeter (of a different strain from the last) with a male
Almond-tumbler, neither of which exhibited a trace of blue,
or of the white croup, or of the bar at end of tail: nor is it
probable that the progenitors of these two birds had for
many generations exhibited any of these characters, for I
have never even heard of a blue Trumpeter in this country,
and my Almond-tumbler was purely bred ; yet the tail of this
mongrel was bluish, with a broad black bar at the end, and
the croup was perfectly white. It may be observed in several
of these cases, that the tail first shows a tendency to become
Dy reversion blue ; and this fact of the persistency of colour in
the tail and tail-coverts * will surprise no one who has attended
to the crossing of pigeons.

The last case which I will give is the most curious. I
paired a mongrel female Barb-fantail with a mongrel male
Barb-spot; neither of which mongrels had the least blue
about them. Let it be remembered that blue Barbs are
excessively rare ; that Spots, as has been already stated, were
perfectly characterised in the year 1676, and breed perfectly
true ; this likewise is the case with white Fantails, so much
50 that T have never heard of white Fantails throwing any
other colour. Nevertheless the offspring from the above two
mongrels was of exactly the same blue tint as that of the
wild rock-pigeon from the Shetland Islands over the whole

T could give numerous examples;
two will suffice. A mongrel, whose
vere a white Turbit,

except a very few
head and on the wings, but the whole
tail and tail-coverts were dark bluish-

VOL. 1.

grey. Another mongrel whose four
crandparents were a red Ruut, white
Trumpeter, white Fantai

same blue Pouter, was pure white tal
over, except the tail and upper aill-
coverts, which were pale fawn, and
except the fuintest trace of double
wing-bars of the same pale fawn tint.

13
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back and wings; the double black wing-bars were equally
conspicuous ; the tail was exactly alike in all its characters,
and the croup was pure white ; the head, however, was tinted
with a shade of red, evidently derived from the Spot, and was
of a paler blue than in the rock-pigeon, as was the stomach.
So that two black Barbs, a red Spot, and a white Fantail, as
the four purely-bred grandparents, produced a bird exhibiting
the general blue colour, together with every characteristic
mark, the wild Columba livia.

With respect to crossed breeds frequently producing blue
birds chequered with black, and resembling in all respects
both the dovecot-pigeon and the chequered wild variety of
the rock-pigeon, the statement before referred to by MM.
Boitard and Corbié would almost suffice; but I will give
three instances of the appearance of such birds from crosses
in which one alone of the parents or great-grandparents was
blue, but not chequered. I crossed a male blue Turbit with a
snow-white Trompeter, and the following year with a dark,
leaden-brown, Short-faced Tumbler ; the offspring from the
first cross were as perfectly chequered as any dovecot-pigeon ;
and from the second, so much so as to be nearly as black as.
the most darkly chequered rock-pigeon from Madeira. Another
Dird, whose great-grandparents were a white Trumpeter, a
white Fantail, a white Red-spot, a red Runt, and a blue I’outer,
was slaty-blue and ch exactly like a d t-p
T may here add a remark made to me by Mr. Wicking, , who
has had more experience than any other person in England in
breeding pigeons of various colours : namely, that when a blue,
or a blue and chequered bird, having black wing-bars, once
appears in any race and is allowed to breed, these characters
are so strongly transmitted that it is extremely difficult to
eradicate them.

What, then, are we to conclude from this tendency in all
the chiof domestic races, hoth when purely bred and more
especiaily when intercrossed, to produce offspring of a blue
colour, with the same characteristic marks, varying in the
same manner, as in Columbia livia? If we admit that these
races are all descended from C. livia, no breeder will doubt
that the occasional appearance of blue birds thus characterised
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is accounted for on the well-known principle of * throwing
Dack ” or reversion. Why crossing should give so strong a
tendency to reversion, we do not with certainty know; but
abundant evidence of this fact will be given in the following
chapters. It is probable that I might have bred even for
a century pure black Barbs, Spots, Nuns, white Fantails,
Trumpeters, &e., without obtaining a single blue or barred
bird; yet by crossing these breeds I reared in the first and
second generation, during the course of only three or four
years, a considerable number of young birds, more or less
plainly coloured blue, and with most of the characteristic
marks. When black and white, or black and. red birds, are
crossed, it would appear that a slight tendency exists in both
parents to produce blue offspring, and that this, when com-
bined, overpowers the separate tendency in either parent to
produce black, or white, or red offspring.

If we reject the belief that all the races of the pigeon are
the modified descendants of C. livia, and suppose that they
are descended from several aboriginal stocks, then we must
choose between the three following assumptions : firstly, that
at least eight or nine species formerly existed which were
aboriginally coloured in various ways, but have since varied
in exactly the same manner so as to assume the colouring
of (. livia ; but this assumption throws not the least light on
the appearance of such colours and marks when. the races are
crossed. Or secondly, we may assume that the aboriginal
species were all coloured blue, and had the wing-bars and
other characteristic marks of (. livia,—a supposition which is
highly improbable, as besides this ore species no existing
member of the Columbide presents these combined cha-
racters; and it would not be possible to find any other
instance of several species identical in plumage, yet as
different in important points of structure as are Pouters,
Fantails, Carriers, Tumblers, &e.  Or lastly, we may assume
that all the races, whether descended from C. livia or from
several aboriginal species, although they have been bred
with so much care and are so highly valued by fanciers, have
all been crossed within a dozen or score of generations with
C. livia, and have thus acquired their tendency to produce

P2
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blue birds with the several characteristio marks. T have said
that it must be assumed that each race has been crossed with
€. livia within a dozen, or, at the utmost, within a score of
generations; for thero is no reason to believe that crossed
offspring ever revert to one of their ancestors when removed
by a greater number of generations. In a breed which has
been crossed only once, the tendency to reversion will
naturally become less and less in the succeeding generations,
as in each there will be less and less of the blood of the
foreign breed; but when there has been no cross with a
distinct breed, and there is a tendency in both parents to
revert to some long-lost character, this tendency, for all that
we can see to the contrary, may be transmitted undiminished
for an indefinite number of generations. These two distinct
cases of reversion are often confounded together by thoso
who have written on inheritance.

Considering, on the one hand, the improbability of the
three assumptions which have just been discussed, and, on
the other hand, how simply the facts are explained on the
principle of reversion, we may conclude that the occasional
appearance in all the races, both when purely bred and more
especially when crossed, of blue birds, sometimes chequered,
with double wing-bars, with white or blue croups, with a
bar at the end of the tail, and with the outer tail-feathers
edged with white, affords an argnment of the greatest weight
in favour of the view that all are descended from Columba livia,
including under this name the three or four wild varieties or
sub-species hefore enumerated.

To sum up the six foregoing arguments, which are opposed
to the belief that the chief domestic races are the descendants
of at least eight or nine or perhaps a dozen species ; for the
crossing of any less number would not yield the characteristic
differences between the several races. Firstly, the improba~
bility that so many species should still exist somewhere, but
be unknown to ornithologists, or that they should have
Decome within the historical period extinct, although man
has had so little influence in exterminating the wild €\ livit.
Secondly, the improbability of man in former times having
thoroughly domesticated and rendered fertile under confine-
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ment so many species. Thirdly, these supposed species having
nowhere become feral. Fourthly, the extraordinary fact that
man should, intentionally or by chance, have chosen for

ication several species, abnormal in cha-
racter; and furthermore, the points of structure which
render these supposed species so abnormal heing now highly
variable. Fifthly, the fact of all the races, though differing
in many important points of structure, producing perfectly
fertile mongrels; whilst all the hybrids which have heen
produced between even closely allied species in the pigeon-
family are sterile. Siathly, tho remarkable statements just
given on the tendency in all tho races, both when purely
bred and when crossed, to revert in numerous minute details
of colouring to the character of the wild rock-pigeon, and to
vary in a similar manner. To theso arguments may be
added the extreme improbability that a number of species
formerly existed, which differed greatly from each other in
some few points, but which resembled each other as closely
as do the domestic races in other points of structure, in
voice, and in all their habits of life, When these several
facts and arguments are fairly taken into consideration, it
would require an overwhelming amount of evidence to make
us admit that the chief domestic races are descended from
several aboriginal stocks; and of such evidenco there is
absolutely none.

The belief that the chief domestic races are descended from
several wild stocks no doubt has arisen from the apparent
improbability of such great modifications of structure having
been effected since man first domesticated the rock-pigeon.
Nor am I surprised at any degree of hesitation in admitting
their common parentage: formerly, when I went into my
aviaries and watched such birds as Pouters, Carriers, Barbs,
Fantails, and Short-faced Tumblers, &c., I conld not persuade
myself that all had descended from the same wild stock,
and that man had consequently in one sense created theso
remarkable modifications. Therefore 1 have argued the
question of their origin at great, and, as some will think,
superfluous length.

Finally, in favour of the belief that all the races are
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descended from a single stock, we have in Columba livia a
still existing and widely distributed species, which can be
and has been domesticated in various countries. This species
agrees in most points of structure and in all its habits of
life, as well as occasionally in every detail of plumage, with
the several domestic races. It breeds freely with them, and
produces fertile offspring. It varies in a state of nature®
and still more so when semi-domesticated, as shown by
comparing the Sierra Leone pigeons with those of India, or
with those which apparently have run wild in Madeira. It
has undergone a still greater amount of variation in the case
of the numerous toy-pigeons, which no one supposes to be
descended from distinct species; yet some of these toy-
pigeons have transmitted their character truly for centuries.
Why, then, shonld we hesitate to believe in that greater
amount of variation which is necessary for the production of
the eleven chief races? It should be borne in mind that in
two of the most strongly-marked races, namely, Carriers and
Short-faced Tmnblors, the extreme forms can be connected
with the parent-sp by grad diffe not greater
than those which may be observed between the dovecot-
pigeons inhabiting different countries, or between the various
kinds of toy-pigeons,—gradations which must certainly be
attributed to variation.

That have been i ly fi ble for
the modification of the pigeon through variation and selec-
tion will now be shown. The earliest record, as has been
pointed out to me by Professor Lepsius, of pigeons in a
domesticated condition, occurs in the fifth Egyptian dynasty,
about 3000 B.c.;* but Mr. Birch, of the British Museum,
informs me that the pigeon appears in a bill of fare in the
previous dynasty. Domestic pigeons are mentioned in
Genesis, Leviticus, and Isaiah®® In the time of the Romans,

1t deserves notice, as bearing on This is the case, as Mr.

the general subject of variation, that

species and by others as sub-species or
a5 mere varictios, but that the species
of several allied genera are in the same

predicament.
Blyth has remarked to me, with

Trerlm, l’llumhul, and Turtur,

r,” Abth. ii. BL 70.
et umm., by the Rev. E. S,

Dixon, 1851, pp. 11-13. Adolphe

Pictet (in his *Les Origines Indo-
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as wo hear from Pliny® immense prices wero given for
pigeons; “nay, they are come to this pass, that they can
reckon up their pedigree and race.” In India, about the
year 1600, pigeons were much valued by Akber Khan:
20,000 birds were carried about with the court, and the
merchants brought valuable collections. “The monarch of
Iran and Turan sent him some very rare breeds. His
Majesty,” says the courtly historian, “ by crossing the breeds,
which method was never practised before, has improved them
astonishingly.”# Akber Khan possessed seventeen distinct
kinds, eight of which were valuable for beauty alone. At
about this same period of 1600 the Dutch, according to
Aldrovandi, were as eager about pigeons as the Romans had
formerly been. The breeds which were kept during tho
fifteenth century in Burope and in India apparently differed
from each other. Tavernier, in his Travels in 1677, speaks,
as does Chardin in 1735, of the vast number of pigeon-
houses in Persia; and the former remarks that, as Christians
were not permitted to keep pigeons, some of the vulgar
actually turned Mahometans for this sole purpose. The
Emperor of Moroceo had his favourite keeper of pigeons, as
is mentioned in Moore’s treatise, published 1737. In England,
from the time of Willughby in 1678 to the present day, as
well as in Germany and in France, numerous treatises have
been published on the pigeon. In India, about a hundred
years ago, a Persian treatise was written; and the writer
thought it no light affair, for he begins with a solemn in-
voeation, “in the name of God, the gracious and merciful.”
Many large towns, in Europe and the United States, now
have their socicties of devoted pigeon-fanciers: at present
there are three such societies in London. In India, as I hear
from Mr. Blyth, the inhabitants of Delhi and of some other
great cities are cager fanciers. Mr. Layard informs me

Européennes,’ 1859, p. 599) states  domesti
that there are in the ancient Sanscrit  East.
language between 25 and 30 names % English translation, 1601, Book
for ‘the pigeon, and other 15 or 16 . ch. xxxvii,

Persian names ; none of these arccom- # *Ayeen Akbery,’ translated by
mon to the European languages. This  F. Gladwin, 4to edit., vol. i. p. 270.
fact indicates the antiquity of the

tion of the pigeon in the
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that most of the known breeds are kept in Ceylon. In
China, according to Mr. Swinhoe of Amoy, and Dr. Lockhart
of Shangai, Carriers, Fantails, Tumblers, and other varieties
are reared with care, especially by the honzes or priests.
The Chinese fasten a kind of whistle to the tail-feathers of
their pigeons, and as the flock wheels through the air they
produce a sweet sound. In Egypt the late Abbas Pacha was
a great fancier of Fantails. Many pigeons are kept at Cairo
and Constantinople, and these have lately heen imported by
native merchants, as I hear from Sir W. Elliot, into Southern
India, and sold at high prices.

The foregoing statements show in how many countries,
and during how long a period, many men have been passion-
ately devoted to the breeding of pigeons. Hear how an
enthusiastic fancier at the present day writes: «If it were
possible for noblemen and gentlemen to know the amazing
amount of solace and pleasure derived from Almond Tumblers,
when they begin to understand their properties, I should
think that scarce any nobleman or gentleman would be
without their aviaries of Almond Tumblers.”® The pleasuie
thus taken is of paramount importance, as it leads amateurs
carefully to note and preserve cach slight deviation of
structure which strikes their fancy. Pigeons are often
closely confined during their whole lives; they do mot
partake of their naturally varied dict; they have often heen
transported from one climate to another; and all these
changes in their conditions of life would be likely to cause
variability. Pigeons have been domesticated for nearly
5000 years, and have been kept in many places, so that the
numbers reared under domestication must have been enor-
mous : and this is another circumstance of high importance,
for it obviously favours the chance of rare modifications of
structure occasionally appearing. Slight variations of all
kinds would almost certainly be observed, and, if valued,
would, owing to the following circumstances, be preserved
and propagated with unusual facility. Pigeons, differently
from any other domesticated animal, can easily be mated for

3 J. M. Eaton, ¢ Treatise on the Almond Tumbler,” 1851; Preface, p. vi.
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life, and, though kept with other pigeons, rarely prove mn-
faithful to each other. Even when the male does break his
marriage-vow, he does not permanently desert his mate. I
have bred in the same aviaries many pigeons of different
kinds, and never reared a single bird of an impure strain.
Hence a fancier can with the greatest ease select and
match his birds. He will also seo the good results of his
caro; for pigeons breed with extraordinary rapidity. He
may freely reject inferior birds, as they serve at an early
ago as excellent food.

History of the principal Races of the Pigeon.%*

Before discussing the means -and steps by which the chief races
have been formed, it will be advisable to give some historical details,
for more is known of the history of the pigeon, little though this is,
than ofany other domesticated animal. Some of the cases are inter-
esting as proving how long domestic varieties may be propagated
with exactly the same or nearly the same characters; and other
cases are still more interesting as showing how slowly but steadily
Taces have been greatly modified during successive generations. In
the last chapter 1 stated that Trumpeters and Laughers, both
so remarkable for their voices, seem to have been perfectly charac-
terised in 1733 ; and Laughers were apparently known in India
Defore the year 1600. Spots in 1676, snd Nuns in the time of
Aldrovandi, before 1600, were coloured exactly as they now are,
Common Tnmblers and Gronnd Tumblers displayed in India, befor
the year 1600, the same extraordinary peculiarities of flight as at
the present day, for they are well described in the * Ayeen Akbery.”
These breeds may all have existed for a much longer period; wo
know only that they were perfectly characterised at the dates above
given. The averuge length of life of the domestic pigeonis probably
about five or six years; if so, some of these races have retained
their character perfectly for af least forty or fifty generations.

Pouters.—These birds, as far as a very short description serves for
comparison, appear to have been well characterised in Aldrovandi’s
time,” before the year 1600. Length of body and length of leg are
at the present time the two chief points of excellence. In 1735
Moore said (see Mr. J. M. Eaton's edition)—and Moore was a first-
rate fancier—that he once saw a bird with a body 20 inches in
Iength, “ though 17 or 18 inches is reckoned a very good length ;” and
he has seen the legs very nearly 7 inches in length, yet a leg 61 or 6
long “must be allowed fo be a very good one.” Mr. Bult, the most

 As iu the following discussion I completed in the year 1838,
often speak of the present time, I 3 ¢ Ornithologie,’ 1600, val. ii. p.
should state that this chapter was 360,
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successful breeder of Pouters in the world, informs me that at
present (1838) the standard length of the body is not less than 18
inches; but he has measured one bird 19 inches in length, and has
eard of 20 and 22 inches, but doubts the truth of these latter
statements. The standard length of the leg is now 7 inches, but
Mr. Bult has recently measured two of his own birds with legs 74
long. So that in the 123 years which have clapsed since 1735 ihoro
hardly any ineréase in the standard length of the body:
17 or 18 inches was formerly reckoned a very good length, and
now 18 inches is the minimnm standard; but the length of log
seems to have increased, as Moore never saw one quite 7 inches
long; now the standard s 7, and two of Mr Bult’s birds measured
7} inches in length. ~The extremely slight improvement in Pouters,
excopt in the length of the leg, during the last 123 years, may be
partly accounted for by the neglect which they suffered, as 1 am -
informed by Mr. Bult, until within the last 20 or 30 years. About
1765 there was a change of fashion, stouter and more feathered
legs being preferred to thin and nearly naked I
LFuntuls—The first notice of the existence of this breed is in
India, before the year 1600, as given in the ‘Ayeen Akbery;™ at this
date, judging from Aldrovandi, the breed was unknown in Europe,
In 1677 Willughby speaks of a Fantail with 26 tail-feathers; in 1735
0ore saw one with 36 feathers ; and in 1824 MM. Boitard and
Corbié._assert that in France birds can easily b found with 42 fail-
feathers. In England, the number of the fail-feathers is not at
present somuch regarded ns their upward direction and expansion.
The general earriage of the bird is likewise now much valued. The
old deseriptions ?ﬁ, not suffice to show whether in these latter
respects there has been much improvement: but if Fantails with
their heads and tails touching had formerly existed, as at the present
time, the fact would almost certainly have been noticed. e
Fantails which are now found in India probably show the state of
the race, as far as carriage is concerned, at the date of their intro-
duction into Europe ; e
Calcutta, which T kopt,alive, wore 12 & susrked matner 1ot 1o
our exhibition birds. The Java Fantail shows the same difference
in carriage; and although Mr. Swinhoe has counted 18 and 24 tail-
feathers in his birds, & first-rate specimen sent to me had only
14 tail-feathers,
acobins.—This breed existed before 1600, but the hood, Judging
from the figure given by Aldrovandi, did not enclose the head
nearly so perfoctly as b t: nor was the head then whito;
nor were the wings and mng, Dbut_this last character might
have boen overlooked by the rude artist. In Moore’s time, in 1735, the
Jacobin was considored the smallest kind of pigeon. aed the bil
*in
Nat. Hist.," vol.

‘A Treatise on  Domestic of part of the ¢Ayeen Akbe
Pigeons, dedicated to Mr. Mayor, *Annals and Mag. of
5. Preface, p. xiv. xix. 1847, p. 104,

# Mr. Blyth'has given a translation
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said to be very short. Hence either the Jacobin, or the other kinds
with which it was then compared, must’since that time have been
considerably modified ; for Moore’s description (and it must be
remembered that he was a first-rate judge) is clearly not applicable,
as far as size of body and length of béak are concerned, to our present
Jacobins. In 1795, juging from Bechstein, the breed had assumed
its present character.
rbits.—It has generally been supposed by the older writers on

piscons, hat tho Turbit s the Cortbeck of Aldrovandi; but, i this

tho case, it is an extraordinary fact that the characteristic frill
should not have been noticed. The beak, moreover, of the Cort]
is deseribed as closely rescmbling that of the Jacobin, which shows
& change in the one or the other race. The Turbit, with its charac-
teristic frill, and bearingits present name, is described by Willughby
in 1677; and the bill is said to be like that of the bullfinch,—a good
comparison, but now more strictly applicable to the beak of the
Barb. The sub-breed called the Owl was well known in Moore's
time, in 1735,

ZLumblers—Common Tumblers, as well as Ground Tumblers, perfect
as far as tumbling is concerned, existed in India before the year
1600; and at this period diversified modes of flight, such as flying
at night, the ascent to a great height, and manner of descent, seem

have been much attended to in India, as at the present time.
Belon © in 1555 saw in Paphlagonia what e describes as “a very
new thing, viz. pigeons which flew so high in the air that they were
lost to view, but returned to their pigeon-house without separating.”
This manner of flight is characteristic of our present Tumblers, but
it is clear that Belon would have mentioned the act of tumbling if
the pigeons described by him had tumbled. Tumblers were not
known in Europe in 1000, as they are not mentioned by Aldrovandi,
who discusses the flight of pigeons. They are briefly alluded to by
Willughby, in 1687, as small pigeons « which show like footballs in
the air.” " The short-faced race did not exist at this period, as
Willughby could not have overlooked birds so remarkable for their
small size and short beaks. We can even trace some of the steps
by which this race has been produced. Moore in 1735 enumerates
correctly the chief points of excellence, but does not give any de-
seription of the several sub-breeds; and from this fact Mr. Eaton
infers ' that the Short-faced Tumbler had not then come to full
perfection. Moore even speaks of the Jacobin as being the smallest
pigeon. Thirty years afterwards, in 1765, in the Treatise dedicated
1o Mayor, short-faced Almond Tumblers are fully deseribed, but the
anthor, an excollent fancier, expressly states in his Preface (p. xiv.)
that, “ from great care and expense in breeding them, they have
arrived to so great perfection and are so different from what they
were 20 or 30 years past, that an old fancier would have condemned

© ‘I’Histoire de la Nature des 4 ¢Treatise on Pigeons, 1852, p.
Oiseaus,’ p. 314, 64,
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them for no other reason than because they are not like what nsed
to be thought good when he was in the fancy before.” Hence it
would appear that there was a rather sudden change in the character
of the short-faced Tumbler at about this period ; and there is reason
to suspect that a dwarfod and half-monstrous bird, the parent-form
of the several short-faced sub-breeds, then appeared. I suspect
this because short-faced Tumblers are born with their ks

y careful as short, witl
the size of their bodies, as in the adult bird; and in this respect
they differ greatly from all other breeds, which slowly acquire during
growth their various characteristic qualities.

Since the year 1765 there has been some change in one of the
chief characters of the short-faced Tumbler, namely, in the length
of the beak. Fanciers measure the “ head and beak” from the tip
of the beak to the front corner of the eyeball. About the year 1765
a “head and beak” was considered good, which, measured in the
usual manner, was % of an inch in length ; now it ought not to
exceed § of an inch; * it is however possible,” as Mr. Faton candidly
confesses, “ for a bird to be considered as pleasant or neat even at 3
of an inch, but exceeding that length it must be looked upon a8
unworthy of attention.” Mr. Eaton states that he has never seen
in the course of his life more than two or three birds with the “ head
and beak” not exceeding half an inch in length; “ still T believe in
the course of a fow years that the head and beak will be shortened,
and that half-inch birds will not be considered so great a curiosity
as at the present time.” That Mr. Eaton’s opinion deserves attention
cannot be doubted, considering his success in winning prizes at our
exhibitions. Finally in regard to the Tumbler it may be concluded
from the facts above given that it was originally introduced into
Europe, probably first into England, from the East; and that it
then resembled our common English Tumbler, or more probabl
the Pexsian or Indian Tumbler, with a beak only just perceptibly
shorter than that of the common dovecot-pigeon. With respect to
the short-faced Tumbler, which is not known to exist in the Fast,
there can hardly be a doubt that the whole wonderfal change in the
size of the head, beak, body and feet, and in general carriage, has

roduced during the last two centuries by continued selection,
aided probably by the birth of a semi-monstrous bird somewhere
about the year 1750,

Runts—Of their history little can bo said. Tn the time of Pliny
the pigeons of Campania were the largest known; and from
fct alone some authors assert that they were Runts. 'In Aldrovandi's
time, in 1600, two sub-breeds existed; but one of them, the short-

aked, is now extinct in Europe.

Baris—Notwithstanding statements to the contrary, it seems to
me impossible to recognise the Barb in Aldrovandi’s déseription and

“ J. M. Eaton's ‘Treatise on the Tumbler, 1851, Compare p. v. of Pre=
Breeding and Managingof the Almond.  face, p. 9, and p. 52.
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figures ; four breeds, however, existed in the year 1600 which
evidently were allied both to Barbs and Carriers. To show how
difficult it is to i the breeds described by Aldrovandi
1 will give the different opinions in regard to the above four kinds,

ica, cretensis, gutturosa, and persice.  Willughby,

named by him ¢. indica,

thought that the Columba indici was a Turbit, but the eminent
fancier Mr. Brent belioves that it was an inferior Barb: C. cretensis,
with a short beak and a swelling on the upper mandible, cannot be
recognised : . (falsely called) guttuross, which from its rostrum,
breve, crassum, et tuberosum seems to me to come nearest to the Barb,
Mr. Brent believes to be a Carrier ; and lastly, the €. persica ef
turcica, Mr. Brent thinks, and I quite concur with him, wasa short-
beaked Carrier with very little wattle. In 1687 the Barb was known
in England, and Willughby describes the beak as like that of the
Turbit; but it is not credible that his Barbs should have had a beak
like that of our present birds, for so accurate an observer could not
have overlooked its great breadth,

Lnglish Currier—We may look in vain in Aldrovandi’s work for
any bird resembling our prize Carriers; the C. persica et turcica of
this author comes the nearest, but is said to have had a short thick
beak; therefore it must have approached in character a Barb, and
have differed greatly from our Carriers. In Willughby’s time, in
1677, we can clearly recognise the Carrier, yet he adds, “ the bill is
not short, but of a moderate length;” a deseription which no one
would apply to our present Carriers, so conspicuous for the extra-
ordinary length of their beaks. The old names given in Europe to
the Carrier, and the several names now in use in India, indicate

Tiers originally came from Persia; and Willughby's de-
seription would perfectly apply to the Bussorah Carrier as it now
exists in Madras. In Jater times we can partially trace the progress
of change in our English Carriers : Moore, in 1735, says “an inch and
a half is reckoned a long beak, though there are very good Carriers
that are found not to exceed an incl and a quarter.” These birds
must have resembled or perhaps been a little superior to the Carriers,
previously described, now found in Persia. In England at the
Ppresent day “ there are,” as Mr. Eaton © states,  beaks that would
measure (from edge of eye to tip of beak) one inch and three-quarters,
and some few even two inches in length.”

From these historical details we see that nearly all the
chief domestic races existed before the year 1600. Some
remarkable only for colour appear to have been identical with
our present breeds, some were nearly the same, some con-
siderably different, and some have since become extinet.
Several breeds, such as Finnikins and Turners, the swallow-
tailed pigeon of Bechstein and the Carmelite, scem to have

4 “Treatise on Pigeons,’ 1852, p. 41.
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originated and to have disappeared within this same period.
Any one now visiting a well-stocked English aviary would
certainly pick outas the most distinet kinds, the massive Runt,
the Carrier with its wonderfully elongated beak and great
wattles, the Barb with its short broad beak and eye-wattles,
the short-faced Tumbler with its small conical beak, the
Pouter with its great crop, long legs and body, the Fantail
with its upraised, widely-expanded, well-feathered tail, the
Turbit with its frill and short blunt beak, and the Jacobin
with his hood. Now, if this same person could have viewed
the pigeons kept before 1600 by Akber Khan in India and
by Aldrovandi in Europe, he would have seen the Jacohin
with a less perfect hood ; the Turbit apparently without its
frill; the Pouter with shorter legs, and in every way less
remarkable—that is, if Aldrovandi’s Pouter resembled the old
German kind ; the Fantail would have been far less singular
in appearance, and would have had much fewer feathers in its
tail ; he would have seen excellent flying Tumblers, but he
would in vain have looked for the marvellous short-faced
breeds; he would have seen birds allied to Barbs, but it is
extremely doubtful whether he would have met with our
actual Barbs; and lastly, he wonld have found Carriers with
beaks and wattle incomparably less developed than in our
English Carriers. He might have classed most of the breeds.
in the same groups as at present; but the differences between
the groups were then far less strongly pronounced than at
present. In short, the several breeds had at this early period.
not diverged in so great a degree asnow from their aboriginal
common parent, the wild rock-pigeon.

Manner of Formation of the chicf Races.

We will now consider more closely the probable steps by
which the chief races have been formed. As long as pigeons
are kept semi-domesticated in dovecots in their native country,
without any care in selecting and matching them, they are
liable to little more variation than the wild C. livia, namely,
in the wings becoming chequered with black, in the croup
being blue or white, and in the size of the body. When,
however, dovecot-pigeons are into diversi
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countries, such as Sierra Leone, the Malay archipelago, and
Madeira, they are exposed to new conditions of life; and
Py ly in vary in a g gree,
When closely confined, either for the pleasure of watching
them, or to prevent their straying, they must be exposed,
even in their native climate, to considerably different con-
ditions ; for they cannot obtain their natural diversity of
food; and, what is probably more important, they are
abundantly fed, whilst debarred from taking much exercise.
Under these circumstances we might expect to find, from the
analogy of all other domesticated animals, a greater amount
of individual variability than with the wild pigeon; and this
is the case. The want of exercise apparently tends to reduce
the size of the fect and organs of flight ; and then, from the
law of correlation of growth, the beak apparently becomes
affected.  From what we now see occasionally taking place in
our aviaries, we may conclude that sudden variations or
sports, such as the appearance of a crest of feathers on the
head, of feathered feet, of a new shade of colour, of an addi-
tional feather in the tail or wing, would occur at rare intervals
during tho many centuries which have elapsed since the pigeon
was first domesticated. At the present day such “ sports ”
are generally rejected as blemishes ; and there is so much
mystery in the breeding of pigeons that, if a valuable sport
did occur, its history would often be concealed. Before the
last hundred and fifty years, there is hardly a chance of the
history of any such sport having been recorded. But it by
10 means follows from this that such sports in former times,
when the pigeon had undergone much less variation, would
have been rejected. We are profoundly ignorant of the cause
of each sudden and apparently spontaneous variation, as well
as of the infinitely numerous shades of difference between the
birds of the same family. But in a fature chapter we shall
seo that all such variations appear to be the indirect result of
changes of some kind in the conditions of life.

Hence, after a long course of domestication, we might
expect to see in the pigeon much individual variability, and
occasional sudden variations, as well as slight modifications
from the lessened use of certain parts, together with the
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effects of correlation of growth. But without selection all
this would produce only a trifling or no result; for without
such aid differences of all kinds would, from the two following
causes, soon disappear. In a healthy and vigorous lot of
pigeons many more young birds are killed for food or die than
are reared to maturity; so that an individual having any
peculiar character, if not selected, would run a good chance of
being destroyed; and if not destroyed, the peculiarity in
question would generally be obliterated by free intercrossing.
Tt might, however, occasionally happen that the same varia-
tion repeatedly occurred, owing to the action of peculiar and
uniform conditions of life, and in this case it would prevail
independently of selection. But when selection is bronght
into play all is changed ; for this is the fonndation-stone in
the formation of new races; and with the pigeon, circum-
stances, as we have already scen, are eminently favourable for
selection. When a bird presenting some conspicuous vari-
ation has been preserved, and its offspring havo been selcoted,
carefully matched, and again propagated, and so onwards
during successive generations, the principle is so obvious that
nothing more need be said about it. This may be called
methodical selection, for the breeder has a distinct object in
view, namely, to preserve some character which has actually
appeared ; or to create some improvement already pictured in
his mind.

Another form of selection has hardly been noticed by those
authors who have discussed this subject, but is even more im-
portant, This form may be called unconscious selection, for
the breeder selects his birds unconsciously, mintentionally,
and without method, yet he surely though slowly produces a
great result. 1 refer to the effects which follow from each
fancier at first procuring and afterwards rearing as good birds
as he can, according to his skill, and according to the standard
of excellence at each successive period. He does not wish
permanently to modify the breed ; he does not look to the
distant future, or speculate on the final result of the slow
accumulation during many generations of successive slight
changes ; he is content if he possesses a good stock, and more
than content if he can beat his rivals. The fancier in the
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time of Aldrovandi, when in the year 1600 he admired his
own Jacobins, Pouters, or Carriers, never reflected what their
descendants in the year 1860 would become: he would have
been astonished could he have seen our Jacobins, our improved
English Carriers, and our Pouters; he would probably have
denied that they were the descendants of his own once-
admired stock, and he would perhaps not have valued
them, for no other reason, as was written in 1765, “than
Decanse they were not like what used to be thought good
when he was in the fancy.” No one will attribute the
lengthened beak of the Carrier, the shortened beak of the
Short-faced Tumbler, the lengthened leg of the Pouter, the
more perfectly enclosed hood of the Jacobin, &c.,—changes
effected since the time of Aldrovandi, or even since a much
later period,—to the direct and immediate action of the con-
ditions of life. For these several races have been modified in
various and even in directly opposite wayx, though kept
under the same climate and treated in all respects in as nearly
uniform a manner as possible. Each slight change in the
length or shortness of the beak, in the length of leg, &c., has
1o doubt been indirectly and remotely caused by some change
in the conditions to which the bird has been subjected, but
we must attribute the final result, as is manifest in those
cases of which we have any historical record, to the con-
tinued selection and accumulation of many slight successive
variations.

The action of unconscions selection, as far as pigeons are
concerned, depends on a universal principle in human nature,
namely, on our rivalry, and desire to outdo our neighbours.
We see this in every fleeting fashion, even in our dress, and
it leads the fancier to endeavour to exaggerate every pecu-
liarity in his breeds. A great authority on pigeons,* says,
« Fanciers do not and will not admire a medium standard,
that is, half and half, which is neither here nor there, but
admire extremes.” After remarking that the fancier of Short-
faced Beard Tumblers wishes for a very short beak, and that
the fancier of Long-faced Beard Tumblers wishes for a very

4 Eaton’s * Treatise on Pigeons,’ 1858, p. 86.
YOL. L. Q
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long beak, he says, with respect to one of intermediate length,
“Don't deceive yourself. Do you suppose for a moment the
short or the long-faced fancier would accept such a bird as a
gift? Certainly not; the short-faced fancier could see no
beauty in it; the long-faced fancier would swear there was
mousein it, &e.” In these comical passages, written serionsly,
we see the principle which has ever guided fanciers, and has
led to such great modifications in all the domestic races which
are valued solely for their beauty or curiosity.

Fashions in pigeon-breeding endure for long periods; we
cannot change the structure of a bird as quickly as we can the
fashion of our dress. In the time of Aldrovandi, no doubt
the more the pouter inflated his crop, the more he was valued.
Nevertheless, fashions do to a certain extent change; first one
point of structure and then another is attended to; or different
breeds are admired at different times and in different coun-
tries. As the author just quoted remarks, the fancy cbbs
and flows; a thorough fancier now-a-days never stoops to
breed-toy-birds ;” yet these very * toys” are now most care-
fully bred in Germany. Breeds which at the present time
are highly valued in India are considered worthless in England.
No doubt, when breeds are neglected, they degenerate: still
we may believe that, as long as they are kept under the same
conditions of life, characters once gained will be partially
retained for a long time, and may form the starting-point for
a future course of selection.

Let it not be objected to this view of the action of uncon-
scious selection that fanciers would not observe or care for
extremely slight differences. Those alone who have associated
with fanciers can be thoroughly aware of their accurate
powers of discrimination acquired by long practice, and of the
care and labour which they bestow on their birds. 1 have
known a fancier deliberately study his birds day after day to
settle which to match together and which to reject. Observe
how difficult the subject appears to one of the most eminent
and experienced fanciers. Mr. Eaton, the winner of many
prizes, says, I would here particularly guard you against
keeping too great a variety of pigeons, otherwise you will
know a little about all the kinds, but nothing about one as it
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ought to be known.” Tt is possible there may be a fow
fanciers that have a good general knowledge of the several
fancy pigeons, but thero are many who labour under the
delusion of supposing they know what they do not.” Speaking
exclusively of one sub-variety of one race, namely, the short-
faced almond tumbler, and after saying that some fanciers
sacrifice every property to obtain a good head and beak, and
that other fanciers sacrifice everything for plumage, he
remarks : “Some young fanciers who are over covetous go in
for all the five properties at once, and they have their reward
by getting nothing.” In India, as T hear from Mr. Blyth,
pigeons are likewise selected and matched with the greatest
care. We must not judge of the slight divergences from
existing varieties which would have been valued in ancient
days, by those which are now valued after the formation of so
mmany races, each with its own standard of perfection, kept
uniform by our numerous Exhibitions. The ambition of the
most energetic fancier may be fully satisfied by the difficulty
of excelling other fanciers in the breeds already established,
without trying to form a new one.

A dificulty with respect to the power of selection will
perhaps already have occurred to the reader, namely, what
could have led fanciers first to attempt to make such singular
breeds as Pouters, Fantails, Carriers, &e.? But it is this very
difficulty which the principle of unconscious selection re-
moves. Undoubtedly no fancier ever did intentionally make
such an attempt. All that we meed suppose is that a
variation occurred sufficiently marked to catch the dis-
criminating eye of some ancient fancier, and then unconscious
seleotion carried on for many generations, that is, the wish
of succeeding fanciers to excel their rivals, would do the
rest. In the case of the Fantail we may suppose that the
first progenitor of the breed had a tail only slightly erected,
as may now beseen in certain Runts,* with some increase in
the number of the tail-feathers, as now occasionally occurs
with Nuns. In the case of the Pouter we may suppose that

\enmv:m,exx figure of the Florence Runt, tab, 13, in ‘Das Ganze
et Tasbamsnenis
Q2
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some bird inflated its crop a little more than other pigeons,
as is now the case in a slight degree with the wsophagus of
the Turbit. We do not know the origin of the common
Tumbler, but we may supposo that a bird was born with
some affection of the brain, leading it to make somersaults in
the air:4® and before the year 1600 pigeons remarkablo for
their diversified manner of flight were much valued in India,
and by the order of the Emperor Akber Khan wero sedulously
trained and carefully matched.

In the foregoing cases wo have supposed that a sudden
variation, conspicuous enough to catch a fancier's eye, first
appeared ; but even this degree of abruptuess in the process
of variation is not necessary for the formation of a new breed,
When the same kind of pigeon has been kept pure, and has
been bred during a long period by two or more fanciers,
slight differences in the strain can often be recognized.
Thus I have seen first-rate Jacobins in one man’s possession
which certainly differed slightly in several characters from
those kept by another. I possessed some excellent Barbs
descended from a pair which had won a prize, and another
lot descended from a_stock formerly kept by that famous
fancier Sir John Sebright, and these plainly differed in the
form of the beak; but the differences were so slight that
they could hardly be given by words. Again, the com-
mon English and Dutch Tumbler differ in a somewhat
greater degree, both in length of beak and shape of head.
Whatfirst caused these slight differences cannot be explained
any more than why one man has a long nuse and another a
short one. In the strains long kept distinct by different
fanciers, such differences are so common that they cannot be
accounted for by the accident of the birds first chosen for
breeding having been origin.ly as different as they now are,
The explanation no doubt lies in selection of a slightly
different nature having been applied in each caso; for no

“ Mr. W. J. Moore gives a fall to an ordinary pigeon, brings on

account of the Ground Tumblers of
Indin (* Indian Medical Gazette,’ Jan.
and Feb. 1873), and says the pricking
the base of the brain, and giving hydro-
cyanic acid, together with strychaine,

© The Complete Work of Charles Darwin Online

convulsive movements exactly like
those of a Tumbler.  One pigeon, the
brain of which had been pricked, com=
pletely recovered, and ever after
oceasionally made somersaults.




Cmar. VI~ MANNER OF FORMATION OF RACES, 229

two fanciers have exactly the same taste, and consequently
mo two, in choosing and carefully matching their birds,
prefer or select exactly the same. As each man naturally
admires his own birds, he goes on continmally exaggerating
by selection whatever slight peculiarities they may possess.
This will more especially happen with fanciers living in
different countries, who do not compare their stocks or aim
at a common standard of perfection. Thus, when a mere
strain has once been formed, unconscious selection steadily
tends to augment the amount of difference, and thus converts
the strain into a sub-breed and this ultimately into a well-
marked breed or race.

The principle of correlation of growth should never be lost
sight of. Most pigeons have small feet, apparently cansed
by their lessened use, and from correlation, as it would
appear, their beaks have likewise become reduced in length.
The beak is a conspicuous organ, and, as soon as it had thus
become perceptibly shortened, fanciers would almost certainly
strive to reduce it still more by the continued selection of
birds with the shortest beaks; whilst at the same time other
fanciers, as we know has actually been the case, would in
other sub-breeds, strive to increase its length. With the
increased length of the beak, the tongue becomes greatly
lengthened, as do the eyelids with the increased development
of the eye-wattles: with the reduced or increased size of the
feet, the number of the scutellm vary ; with the length of the
wing, the number of the primary wing-feathers differ ; and
with the increased length of the body in the pouter the
number of the sacral vertebrm is augmented. Theso im-
portant and correlated differences of structure do not in-
variably characteriso any breed; but if they had been
attended to and selected with as much care as the more
conspicuous external differences, there can hardly be a doubt
that they would have been rendered constant. Fanciers
conld assuredly have made a race of Tumblers with nine
instead of ten primary wing-feathers, seeing how often the
number nine appears without any wish on their part, and
indeed in the case of the white-winged varieties in opposition
to their wish. In a similar manner, if the vertebra had

© The Complete Work of Charles Darwin Online



230 DOMESTIC PIGEONS. Cuar. VL

Deen visible and had been attended to by fanciers, assuredly
an additional number might easily have been fixed in the
Pouter. If these latter characters had once been rendered
constant, we should never have suspected that they had at
first been highly variable, or that they had arisen from
correlation, in the one case with the shortness of the wings,
and in the other case with the length of the body.

In order to understand how the chief domestic races have
become distinctly separated from each other, it is important
to bear in mind, that fanciers constantly try to breed from
the best birds, and consequently that those which are inferior
in the requisite qualities are in each generation neglected ;
8o that after a time the less improved parent-stocks and
many subsequently formed intermediate grades become ex-
tinet. This has occurred in the case of the Pouter, Turbit,
and Trumpeter, for these highly improved breeds are now
left without any links closely connecting them either with
each other or with the aboriginal rock-pigeon. In other
countries, indeed, where the same care has not been applied,
or where the same fashion has not prevailed, the carlier
forms may long remain unaltered, or altered only in a slight
degree, and we are thus sometimes enabled to recover the
connecting links. This is the case in Persia and India with
the Tumbler and Carrier, which there differ but slightly from
the Tock-pigeon in the proportions of their beaks. So again
in Java, the Fantail sometimes has only fourteen caudal
feathers, and the tail is much less elovated and expanded
than in our improved birds; so that the Java bird forms a
link between a first-rate Fantail and the rock-pigeon.

Occasionally a breed may be retained for some particular
quality in a nearly unaltered condition in the same country,
together with highly modified off-shoots or sub-breeds, which
are valued for some distinct property. We see this ex-
emplified in England, where the common Tumbler, which is
valued only for its flight, does mot differ much from its
parent-form, the Eastern Tumbler; whereas the Short-faced
Tumbler has been prodigiously modified, from being valued,
not for its flight, but for other qualities. But the common-
flying Tumbler of Burope has already begun to branch out
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into slightly different sub-breeds, such as the common
English Tumbler, the Dutch Roller, the Glasgow House-
tumbler, and the Long-faced Beard Tumbler, &e.; and in the
course of centuries, unless fashions greatly change, these sub-
breeds will diverge through the slow and insensible process
of uncmscious selection, and become modified, in a greater
and greater degree. After a timo the perfectly graduated
links which now comnect all these sub-breeds together, will
be lost, for there would be no object and much difficulty in
Tetaining such a host of intermediate sub-varictics.

The principle of divergence, together with the extinction
of the many previously existing intermediate forms, is so
important for understanding tho origin of domestic races, as
well as of species in a state of nature, that I will enlarge a
littlo more on this subject, Our third main gronp includes
Carriers, Barbs, and Runts, which are plainly related to ene
another, yet wonderfully distinct in several important cha-
Tacters. ~According to the view given in the last chapter,
these threo races have probably descended from an unknown
race having an intermediate character, and this race from the
rock-pigeon. Their characteristic differences are believed to
be duo to different breeders having at an early period admired
different points of structure; and then, on the acknowledged
principle of admiring extremes, having gono on breeding,
without any thought of the future, as good birds as they
could,—Carrier-fanciers preferring long beaks with much
wattle,—Barb-fanciers preferring short thick beaks with
much eye-wattle,—and Runt-fanciers not caring about the
Deak or wattle, but only for the size and weight of the body.
This process would have led to the neglect and final extine-
tion of the earlier, inferior, and intermediate birds; and thus
it has come to pass, that in Enrope these three races are now
80 extraordinarily distinct from each other. But in the Bast,
whence they were originally brought, the fashion has been
different, and wo there seo breeds which connect the highly
modified English Carrier with the rock-pigeon, and others
which to a certain extent connect Carriers and Runts. Look-
ing back to the time of Aldrovandi, we find that there
existed in Europe, before the year 1600, four breeds which
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were closely allied to Carriers and Barbs, but which competent
anthorities cannot now identify with our present Barbs and
Carriers; nor can Aldrovandi's Runts be identified with our
present Runts. These four breeds certainly did not differ
from each other nearly so much as do our existing English
Carriers, Barbs, and Runts. Al this is exactly what might
have been anticipated. If we could collect all the pigeons
which have ever lived, from before the time of the Romans
to the present day, we should be able to group them in
several lines, diverging from the parent rock pigeon. Each
line would consist of almost insensible steps, occasionally
broken by some slightly greater variation or sport, and each
would culminate in one of our present highly modified forms.
OFf the many former connecting links, some would be found
to have become absolutely extinet without having left any
issue, whilst others, though extinet, would be recognized as
the progenitors of the existing races.

I have heard it remarked as a strange circumstance that
we occasionally hear of the local or complete extinction of
domestic races, whilst we hear nothing of their origin. How,
it has been asked, can these losses be compensated. and more
than compensated, for we know that with almost all domes-
ticated animals the races have largely increased in number
since the time of the Romans? But on the view here given,
we can und d this apparent iction. The ex-
tinction of a race within historical times is an event likely
to be noticed ; but its gradual and scarcely sensible modifi-
cation through unconscious selection, and its subsequent
divergence, either in the same or more commonly in distant
countries, in‘o two or more strains, and their gradual conver-
sion into sub-breeds, and these into well-marked breeds are
events which would rarely be noticed. The death of a tree,
that has attained gigantic dimensions, is recorded ; the slow
growth of smaller trees and their increase in number excite
no attention.

Tnaccordance with the belief in the great power of selection,
and of the little direct power of changed conditions of life,
except in causing general variability or plasticity of organisa-
tion, it is not surprising that dovecot-pigeons have remained
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unaltered from time immemorial ; and that some toy-pigeons,
which differ in little else besides colour from the dovecot-
pigeon, have retained the same character for several centuries.
For when one of these toy-pigeons had once become beautifully
and symmetrically coloured,—when, for instance, a Spot had
been produced with the crown of its head, its tail, and tail-
coverts of a uniform colour, the rest of the body being snow-
white,—no alteration or improvement would be desired. On
the other hand, it is not surprising that during this same
interval of time dur highly-bred pigeons have undergone an
astonishing amount of change; for in regard to them there
is no defined limit to the wish of the fancier, and there is no
known limit to the variability of their characters. What is
there to stop the fancier desiring to give to his Carrier a
longer and longer beak, or to his Tumbler a shorter and
shorter beak ? nor has the extreme limit of variability in the
beak, if there bo any such limit, as yet been reached. Not-

ding the great i effected within recent
times in the Short-faced Almond Tumbler, Mr. Eaton remarks,
* the field is still as open for fresh competitors as it was one
hundred years ago;” but this is perhaps an exaggerated
assertion, for the young of all highly-improved fancy birds
are extremely liable to disease and death.

T have heard it objected that the formation of the several
domestic races of the pigeon throws no light on the origin of
the wild species of the Columbidwm, because their differences
are not of the same nature. The domestic races, for instance
do not differ, or differ hardly at all, in the relative lengths
and shape of the primary wing-feathers, in tho relative
length of the hind toe, or in habits of life, as in roosting and
building in trees. But the above ohjection shows how com-
pletely the principle of selection has heen misunderstood. It
is not likely that characters selected by the caprice of man
should resemble differences preserved under natural conditions
either from being of direct service to each species, or from
standing in correlation with other modified and serviceable
structures. Until man selects birds differing in the relative
length of the wing-feathers or toes, &c., no sensible change
in these parts should be expected. Nor could man doanything
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unless these parts happened to vary under domestication :
1do not positively assert that this is the case, although I
have seen traces of snch variability in the wing-feathers, and
certainly in the tail-feathers. It would be a strange fact if
the relative length of the hind toe should never vary, secing
how variable the foot is both in size and in the number of
the scutelle,  With respect to the domestic races not roosting
or building in trees, it is obvious that fanciers would never
attend to or select such changes in habits; but we have seen
that the pigeons in Egypt, which do not for somo reason
like settling on the low mud hovels of the natives, are led,
apparently by compulsion, to perch in crowds on the trees.
We may even affirm that, if our domestic Taces had become
greatly modified in any of the above specified respects, and it
could be shown that fanciers had never attended to such
points, or that they did not stand in correlation with other
selected characters, the fact, on the principles advocated in
this chapter, would have offered a serions difficulty.

Let us briefly sum up the last two chapters on the pigeon.
We may conclude with confidence that all the domestic races,
notwithstanding their great amount of difference, are de-
scended from the Columba livia, including under this name
certain wild races. But the differences between the latter
throw no light whatever on the characters which distinguish
the domestic races. In each breed or sub-breed the individual
Dirds are more variable than birds in a state of nature; and
occasionally they vary in a sudden and strongly-marked
manner. This plasticity of organization apparently results
from changed conditions of life. Disuse has reduced certain
parts of the body. Correlation of growth so ties the organisa-
tion together, that when one part varies other parts vary at
the same time. When scveral breeds have once been formed,
their intercrossing aids the progress of modification, and has
even produced new sub-breeds. But as, in the construction
of a building, mere stones or bricks are of little avail without
the builder's art, so, in the production of new races, selection
has been the presiding power. -Fanciers can act by selection.
on ively slight individual diff as well as on
those greater differences which are called sports. Selection
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is followed methodically when the fancier tries to improve
and modify a breed according to a prefixed standard of excel-
lence; or he acts unmethodically and unconsciously, by
merely trying to rear as good birds as he can, without any
wish or intention to alter the breed. The progress of
selection almost inevitably leads to the neglect and ultimate
extinction of the carlier and less improved forms, as well as
of many intermediate links in each lng line of descent.
Thus it has come to pass that most of our present races are
s0 marvellously distinet from each other, and from the
aboriginal rock-pigeon.
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As some naturalists may not be familiar with the chief breeds

of the fowl, it will be advisable to give a condensed descrip-

tion of them.! From what T have read and seen of specimens
brought from several quarters of the world, I believe that
most of the chief kinds have been imported into England, but
many sub-breeds aro probably still unknown here. The
following discussion on the origin of the various breeds and
on their characteristic differences does not pretend to com-
pleteness, but may be of some interest to the naturalist. The
classification of the breeds cannot, as far as I can see, be made
natural. They differ from each other in different degrees, and

o not afford characters in subordination to each other, by

which they can bo ranked in group under group. They seem

all to have diverged by independent and different roads from

a single type. Bach chief breed includes differently coloured

sub-varicties, most of which can be truly propagated, but it

would be superfluous to deseribe them. I have classed the
various crested fowls as sub-breeds under the Polish fowl;

t I have drawn up this brief synop- mmm mmd me in every possible
sis from various sources, but chiefly n obtai for me information
from information g.m R l]mumﬂlu 1 must not let this

T ntloman has  opportunity pass wit
kiudly lookod through i chapars

and from his well-known knowledge,
the statements here given may be
fully trusted. Mr. Tegetmeier has

a welldknown writer on’poultry, for
continuous assistance and- the gift of
many specimens.
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but I have great doubts whether this is a natural arrange-
ment, showing true affinity or blood relationship. It is
scarcely possible to avoid laying stress on the commonness of
a breed; and if certain foreign sub-breeds had been largely
kept in this country they would perhaps have been raised to
the rank of main-hreeds. Several breeds are abnormal in
character; that is, they differ in certain points from all wild
Gallinaceons hirds. At first I made a division of the breeds
into normal and abnormal, but the result was wholly unsatis-
factory. *

1. Gauz Brep.—This may be considered as the typical breed, as
it deviates only slightly from the wild (/allus bankiva, or, as perhaps
more correotly named, ferruginens. Beak strong; comb single and
upright, Spurs long and sharp. Feathers closely appressed to the
body. Tail with the normal number of 14 feathers. Eegs often
palé buff. Disposition indomitably courageous, exhibited even in
the hens and chickens. An unusnal number of differently coloured
varicties exist, such as black and brown-breasted reds, duckwings,
blacks, whites, piles, &c., with their legs of various colours.

2. Maray Breen—Body of great size, with head, neck, and legs
elongated ; earriage erect; tail small, sloping downwards, generally
formed of 16 feathers ; comb and wattle small; ear-lobe and face
red; skin yellowish ; feathers closely appressed to the body ; neck-
hackles short, narrow, and bard. Iggs often pale buff. Chickens
feather late. * Disposition savage. Of Eastern origin.

3. CoonIN, on SHANGAT BrEED.—Size great ; wing feathers short,
arched, much hidden in the soft downy plumage; barely capable of
light; tail short, genrally formed of 16 feathess, developed at
Iate period in the young males ; legs thick, feathered ; spurs short,
thick; nail of middle toe fiat and broad; an additional toe not
rarely developed ; skin yellowish. Cowb and wattie well developed.

with deep medial furrow; occipital foramen, sub-triangular,
vertically elongated. Voice peculiar. Eggs rough, buff-coloured.
Disposition extremely quiet. ~Of Chinese origin.

4. DomkiNa Breep.—Size great; body square, compact; feet
with an additional toe; comb well developed, but varies much in
form; wattles well developed; colour of plumage various, Skull
remarkably broad between the orbits. Of English origin. :

The white Dorking may be considered as a distinct sub-breed,

ing a less massive bird,

5. SeaisuBreep (fig 80).—Tall, with stately carriage; tarsi
long; comb single, deeply serrated, of immense size ; wattles largely
developed ; the large ear-lobes and sides of face white. Plumage blac]
glossed with green. Do not incubate. ~ Tender in constitntion,

comb being often injured by frost. Eggs white, smooth, of
large size. Chickens feather late, but the young cocks show their
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masculine characters, and crow at an early age. Of Mediterranean
rigin.

The Andalusians may be ranked as a sub-breed : they are of a
slaty-blue colour, and their chickens are well feathered. A smaller,
short-legged Duteh sub-breed has been described by some authors
as distinct.

Fig. 30.—Spauish Fowl,

6. Hawpunan Breep (fig. 81).—Size moderate; comb flat, pro-
duced backwards, covered with Tumerous small points; wattle of
moderate dimensions; ear lobe white; legs blucish, thin, Do not
incubate. Skull, with the tips of the ascending branches of the
premaxillary and with the nasal bones standing a little_scparate
from each other ; anterior wargin of the frontal bones less depressed
than usual.
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There are two sub-breeds ; the spangled Hamburgh, of English
origin, with the tips of the feathers marked with a dark spot; and
the pencilled Hamburgh, of Dutch origin, with dark transverse lines
across each feather, and with the body father smaller. Both these
sub-breeds ‘inclnde gold and silver varieties, as well as some other
sub-varieties. Black Hamburghs have been produced by a cross

with the Spanish breed.

7. CrEsTED ok Pouisn Brepp (fig. 32).—Head with a large,
rounded erest of feathers, supported on a hernispherical protuberance

Fig. 31— Hamburgh Fowl,

of the frontal bones,which includes the anterior part of the brain,
Tha ascending branches of premaxillary bones and the inner nasal

cesses are much shortened. ‘Ihe orifice of the mostrils raised
&1d. erosoentic.” Boak short, ~Comb abssst or Suell mi of e
scentic shape; wattles either present or replaced by a beard-like
tuft of feathers. - Legs leaden-bluc. Sexual differences appear late
in life. Do not incubate. Thero are several beautiful varicties
which differ in colour and slightly in other respects.
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The following eub-breeds agree in having o erest, e i less
developed, with the comb, when present, of creseentio The
skull presents nearly the same retnarkabla poculinrities of Structuro
as in the true Polih fowl.

b-breed (a) Sultans.—A Turkish breed, resembling white
Pl fowis with a large crest and beard, with short and well-

Fig. 32.—Polish Fowl.

feathered lcgnv The tail is furnished with additional sickle feathers.
Do not incubate*
Sub-breed (b) Ptarmigans.—An inferior breed closely allied to

# The best account of Sultans is by  kindness the examination of some
Miss Watts in *The Poultry Yard, specimens of this breed.
1836, p. 79. 1 owe to Mr. Brent's
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the lnst, whits rather small, legs much feathered, with tho crest
pointed ; comb small, cupped ; wattles

Sub-breed (¢) Ghomdook ~ Another Turkish breed having an
extraordinary nppemrnnce ‘black and tailless; crest and beard large;
legs feathered. The inner processes of the two nasal bones come
into contact with clwh other owing to the complete abortion of the
ascending branches of the premaxillaries. I have seen an
‘white, tailless breed from Turkey.

Sub-breed (d) Créve-caur—A French breed of large size, barely
capable of flight, with short black legs, head erested, comb produ ced
into two points or horns, sometimes a little branched like the horns
of uswg, Dboth beard and wattles present. Eggs large. Disposition

qui
Sub-breed (e) Horned fou it 8 small st comb produced
into two great points, supported on two bony protuberances.
nl»bxe(,d )l/uwhm A Frouch bread; of moderate sze,short;
legged wi developed ; plumage invariably mottled
with hluck whw:s and straw-yellow ; head farmished with Acrost, on
a triple comb placed transversely ; both wattles and beard present.t
‘Sub-breed () Guelderlands.—No comb, head said to be surmounted
by a longitudinal erest of soft velvoty feathers ; nostrils said to be
crescentic ; wattles well developed; legs feathered; colour black.
From North America. The Breda fowl seems to be closely allied to

the Guelderland.

8. Baxtax Brexp.—Originally from Japan, characterised by
small size alone ; carriage bold and erect. There are several sub-
breeds, such as the Cochin, Game, and Scbright Bantams, some of
which have beon recently formed by various crosses. The Black
Bantam has a diftrently shaped skul, with the occipital foramen
Tike that of the Cochin fowl

9. Rosriess Fowss.—Theso are so variable in character® that
they hardly deserve to be called a breed. Any one who will examine
the caudal vertebra will see how monstrous the breed is.

10. Crexerns on Jusvns.—These are characterized by an almost
monstrous shortuess of legs, o that they move by jumping rather
than by walking; they are said not fo scratch up the ground.
lavo examined o Burmese variety, which had o skull of rather
unusual s!

11, Fiazzisd on Careaz Fowis—Not uncommon in India, with
the feathers curling backwards, and with the primary feathers of
he wing and tail imperfect; periosteum of bones black:

* A good domeription, with figures, Crawfurd, ¢ Descript. Dict,

given of this sub-breed in the of zm lmhnn Islands,’ p. 113, Ban-
“Journal of Horticulture, June 10th, entioned in an ancient
1862,

s, as 1 am
h of the British

oo
jon, with gures, is  informed by Mr. Bi
iven of this breed Journal of luseum.
orticalture,’ June 3rd, 1862, p. 185. ¢ * Ornamental and Domestic Poul-
Some writers describe the comb as  try,’ 1848,
two-horned.
VOL. 1. ®
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12, Stk Fowts.—Feathers silky, with the primary wing and
tail-feathers imperfect; skin and. periosteum of bones black; comb
and wattles dark leaden-blue; ear-lappets tinged with bluo; legs
thin, often farnished with an additional toe. - Size rather small.

13. Soory Fows.—An Indian breed, having the peculiar appears
ance of a white bird smeared with soot, with black skin and
periosteum.  The hens alone are thus characterised.

From this synopsis we see that the several breeds differ
considerably, and they would have been nearly as interesting
for us as pigeons, if there had been equally good evidence
that all had descended from one parent-species. Most fanciers
believe that they are descended from several primitive stocks.
The Rev. E. 8. Dixon " argues strongly on this sido of the
question; and one fancier even denounces the opposite con-
clusion by asking, “ Do we not perceive pervading this spirit,
the spirit of the Deist ?” Most naturalists, with the exception
of a fow, such as Temminck, believe that all the breeds have
proceeded from a single species ; but authority on such a point
goes for little. Fanciers look to all parts of the world as the
possible sources of their unknown stocks; thus ignoring the
laws of geographical distribution. They know well that the
several kinds breed truly even in colour. They assert, but, as
we shall sce, on very weak grounds, that most of the breeds
are extremely ancient. They are strongly impressed with the
great difference between tho chief kinds, and they ask with
force, can differences in climate, food, or treatment have pro-
duced birds so different as the black stately Spanish, the
diminutive elegant Bantam, the heavy Cochin with its many
peculiarities, and the Polish fowl with its great top-knot and
protuberant skull?  But fanciers, whilst admitting and even
overrating the effects of crossing the various breeds, do not

iently regard the ility of the occasional birth,
during the course of centuries, of birds with abnormal and
hereditary peculiarities ; they overlook the effects of correla-
tion of growth—of the long-continued use and disuse of parts,
and of some direct result from changed food and climate,
though on this latter head I have found no sufficient evidence;
and lastly, they all, as far as T know, entirely overlook the all-
important subject of unconscions or unmethodical selection,

7 <Ornamental and Domestic Poultry,’ 1848,

© The Complete Work of Charles Darwin Online



Cuap, VIL THEIR. PARENTAGE. 243

though they are well aware that their birds differ individually
and that by selecting the best birds fora few generations they,
can improve their stocks.

An amateur writes® as follows: “The fact that poultry
have until lately received but little attention at the hands of
the fancier, and been entirely confined to the domains of the
producer for the market, would alone suggest the improba-
bility of that constant and unremitting attention having been
observed in breeding, which is requisite to the consummating
in the offspring of any two birds Lransmitmble forms ot
exhibited by the parents.” This at first sight appears true,
But in a future chapter on Selection, abund: mc facts will be
given showing not only that careful breeding, but that actual
selection was practised during ancient periods, and by barely
civilized races of man. In the case of the fowl I can adduce
no direct facts showing that selection was anciently practised ;
but the Romans at the commencement of the Christian era
kept six or seven breeds, and Columella * particularly recom-
mends as the best, those sorts that have five toes and white
ears”? In the fifteenth century several breeds were known
and described in Burope; and in China, at nearly the same
period, seven kinds were named. A more striking case is that
at present, in one of the Philippine Islands, the semi-barbarous
inhabitants have distinct native names for no less than nine
sub-breeds of the Game fowl.!® Azara,! who wrote towards
the close of the last century, states that in the interior parts
of South America,.where I should not have expected that the
least care would have been taken of poultry, a black skinned
and black-boned breed is kept, from being considered fertile
and its flesh good for sick persons. Now every one who has
kept poultry knows how impossible it is to keep several
breeds distinct unless the utmost care be taken in separating
the sexes.  Will it then be pretended that those persons who,

® Ferguson’s ¢ Illustrated Series of of the Domestic
Rare and Prize Poultry,’ 1854, p. vi.  zation,’ separat

Animals to Civili-
rinted, p. 63 first
read before the Brit. Assoc. at Oxfurd
1861

fce.

® Rev. E. S. Dixon, in his ‘Oma-
mental Poultry,’ p. 203, gives an ac-
count of Columella’s work. ii.
+ 1 Mr. Crawfurd ¢ On the Relation |

Quadrupbdes du Paraguay, tom,
24,
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in ancient times and in semi-civilized countries took pains to
keep the breeds distinet, and who therefore valued them,
would not oceasionally have destroyed inferior birds and occa-
sionally have preserved their best birds? This is all that is
required. It is not pretended that any one in ancient times
intended to form a new breed, or to modify an old breed
according to some ideal standard of excellence. He who
cared for poultry would merely wish to obtain, and afterwards
to rear, the best birds which he could; but this occasional
preservation of the best birds would in the course of time
modify the breed, as surely, though by no means as rapidly,
as does methodical selection at the present day, If one person
out of a hundred or. out of a thousand attended to the breeding
of lis birds, this would be sufficient ; for the birds thus tended
would soon become superior to others, and would form a new
strain ; and this strain would, as explained in the last chapter
slu“ly have its ck d, and at
last be converted into a new sub-breed or breed. But breeds
would often be for a time neglected and wonld deteriorate :
they would, however, partially retain their character, and
afterwards might again come into fashion and be raised to a
standard of perfection higher than their former standard ; as
has actually occmrred quite recently with Polish fowls. If,
however, a breed were utterly neglected, it would become
extinet, as has recently happened with one of the Polish sub-
breeds. Whenever in the course of past centuries a bird
appeared with some slight abnormal structure, such as with a
lark-like crest on its head, it would probably often have been
preserved from that love of novelty which leads some persons
in Kngland to keep rumpless fowls, and others in India to
keep frizzled fowls. And after a time any such abnormal
appearance would be carefully preserved, from being esteemed
asign of the purity and excellence of the breed ; for on this
principle the Romans eighteen centuries ago valued the fifth
toe and the white ear-lobe in their fowls.

Thus from the occasional appearance of abnormal cha-
racters, though at first only slight in degree; from the effects
of the use and the disuse of parts; possibly from the direct
effects of changed climate and food; from correlation of
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growth; from occasional reversions to old and long-lost
characters ; from the crossing of breeds, when more than
one had been formed; but, above all, from unconscious
selection carried on during many generations, there is mo
insuperable difficulty, to the best of my judgment, in believ-
ing that all the breeds have descended from some one parent-
source, Can any single species be named from which we
may reasonably suppose that all are descended? The Gallus
bankiva apparently fulfils every requirement. I have already
given as fair an account as I could of the arguments in
favour of the multiple origin of the several breeds; and now
I will give those in favour of their common descent from
@. bankiva.

But it will be convenient first briefly to describe all the known
species of Gallus. The G. sonneratii does not range into the northern
ectsof India; acoording to Golonel Sykes™ it prosents at difierent
eights of the Ghauts, two strongly marked varieties, perhaps
Geserving to bo callal #pesies; Tt was. 66 cns' timo thouzht
the primitive stock of all our domestic breeds, and this shows that
it closely approaches the common fowl in general structure; but its
hackles partially consist of highly peculiar, horny lamin, trans-
versely banded with three colours ; and I have met no authentic
account of any such charactor having been obsarved in any domestio
breed This species also differs greatly from the common fowl, i
the comb being finely serrated, and in the loins being destitute ol
true hackles. Its voice s utferly difforent. It crosses readily
Tndin with domestio hons; and My Blyth “ aised nearly 100 liybrid
ghickens  but they wers tender und moetly died whilst yonme:
which were reared were absolutely sterile when crossed inter
e parent. At the Zoological Gardens, however, some
Dybrids of the same parenfage were not quite so sterile: Mr. Dixon,
a5 he informed me, made, with Mr. Yarrell's aid, particular inquiries
on this subject, and was assured that out of 50 eggs only five or six
chickens were reared. - Some, however, of these half-bred birds were
crossed with one of their parents, namely, a Bantam, and produc
a few extremely focble chickens. ' Mr. Dixon also procured some of
these same birds and crossed them in several ways, but all wore

12 ¢Proc, Zoolog. Soc’ 1332 P o gnme-hen, and they exhibited the
i true character of those of G, sone-
1 These feathers have been do-  ratii, except that the horny lamine
seribedb Dr. W.Marshall, DurZoolog:  were much smaller.
en,” April 1874, p. 124 Iex- 1 See also an emueuc lotter on
amined the feathers of some hybrids the Poultry of In r. Blyth,
raised in the Lonlugu.nl Gardens  in ¢ Gardiner’s Chronicl z,’ max, ™
between the male G. sonneratii and a 619,
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more or less infertile, Nearly similar experiments have recently
been tried on a_great scale in the Zoological Gardens with almost
the same result.” Out of 500 eggs, raised from various first crosses
and hybrids, between G. sonneratii, bankiva, and varius, only 12
chickens were reared, and of theso only threé were the product of
hybrids énfer se. From these facts, and from the above-mentioned
strongly-marked differences in structure between the domestic fowl
and (. souneratii, we may reject this latter species as the parent of
any domestic Lreed.

Ceylon possesses a fowl peculiar to the island, viz. G. stanleyii ;
this species appronches 80 closely (except in the colouring of the
om) tothe domestio fowl,that Messrs. Layard and Kellert  would
have considered it, as they inform me, as one of the parent-stocks,
1801 ot bean 102 ta smgnln.rly different voice. This bird, like the
lnst, cross readily with tame hens, and even vists solitary farms
S e T i, o ko o ovals, tha produced,
Were found by My, Mitford to by quite sterile: both Jaterted ﬂw
pecular voico of . atanleyi. This species, thon, may in all
bubility bo rejected as one of the primitive stocks of the domastis

e v e ek et A o o nlabited by
G. varius (or furcatus), which differs in so many cha
‘plumage, unserrated comb, and single median e
supposes it o have been the parent of any one of our breeds; yet,
as Lam informed by Mr. Crawfurd,” hybrids are commonly raised
between the male G varés and the.common hen and are kept for
their great beauty, but are invariably sterile: this, however, was
not the case with some bred in the Zoological Gardens. These
Dybrids wero ut ono tiug thovght to be specifienlly Gt
were named G, wneus, Mr. Blyth and others belicve that the .

and across the tail of one of these, as Mr. Tegetmeier observed, there
rero transverso blus bands liko tiose which he had seenon the tail-
feathers of hybrids from (. varius, reared in the Zoological Gardens.
This fact apparently il e e T Borneo have
been slightly affected by crosses with G. varius, but the case may
possibly e one of analogons vasiation, 1 may just allude o the
giganteus, 50 often referred to in works on poulfry as a wild species ;
Dut Marsden * the first describer, speaks of it s a tame breed; and
the specimen in the British Museum evidently has the aspect of a
domestic variety.

Mr. 8. J. Salter, in ‘Natural p. 113,
llutm\ Rcvlc\v. Apﬂ] 1868, p. 278 1 Duintbed by Mr. G. % Gray,
o Mr. d's ¢Proc. Zoalog. Soo? 1849, p. 6
sasaaly Mg o Nat irecey e pussage’ from sl
2nd series, vol. Xiv. p. 62. given by Mr. Dixon in his ¢ Poultry
1 Seoalso Mr. Craw furd’s ¢ Descri k) p.

76 No ornithologist now
tive Dic: ofthe Inian olaads; 1685, Faks Gy bed s e i species.
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The last species to be mentioned, namely, Gallus bankiva, has a
much wider geographical range than the three previous species; it
inhabits Northern India as far west as Sinde, and ascends the
Himalaya to a height of 4000 ft.; it inhabits Burmah, the Mala
peninsula, the Indo-Chinese countries, the Philippine Islands, an
the Malayan archipelego as far castward as Timor. This species
varies considerably in the wild state. Mr. Blyth informs me that
the specimens, both male and female, brought from near the
imalaya, ave rather paler coloured than those from other parts of
India; whilst those from the Malay peninsula and Java are brighter
coloured than the Tndian birds. I have seen specimens from these
countries, and the difference of tint in the hackles was conspicuous.
The Malayan hens were a shade redder on the breast and neck than
the Indian hens. The Malayan males generally had a red car-lappet,
instead of a white one as in India; but Mr. Blyth has seen ono
Indian specimen without the white ear-lappet. The legs are leaden
blue in the Indian, whereas they show some tendency to be yellowish
in the Malayan and Javan specimens. In the former Mr. Blyth
inds the tarsus remarkably variable in length, According to
Temminck™ the Timor specimens differ as a local race from that of
ava. These several wild varieties have not as yet heen ranked as
Listinet species ; if they should, as is not unlikely, be hereafter thus
ranked, the ci would be_quite i inl as far as the
parentage and differences of our domestic breeds are concerned.
The wild . bankiva agrees most closely with the black-breasted
red Game-breed, in colouring and in all other respects, except in
being smaller, and in the fail being carried more horizontally. But
the manner in which the fail is carried is highly variable in many
of our hreeds, for, as Mr. Brent informs_me, the fail slopes much in
the Malays, is erect in the Games and some other breeds, and is
more than erect in Dorkings, Bantams, &c. There is one other
ifference mamely, that in G. bankiva, according to Mr. Blyth, the
neck-hackles when first moulted are replaced during two or three
months not by other hackles, as with our domestic poultry, but by
short Dlackish feathers.® Mr. Brent, however, has remarked that
these black feathers remin in the wild bird after the development
of the lower hackles, and appear in the domestic bird at the same
time with them : so that the only difference is that the lower hackles
are replaced more slowly in the wild than in the tame bird; but as
confinement is known sometimes to affect the masculine plumage,
this slight difference cannot be considered of any im) T s
a significant fact that the voice of both the male and female .
bantiva closely resembles, as Mr. Biyth and others have noted, the
voice of bath sexes of the common domestic fowl; but the last no
of the crow of the wild bird is rather less prolonged. Captain

! sur IMade  * Mr. Blyth, in ¢ Annals and Mag.

(1849), p.  of Nat. Hist.,' 20d ser., vol. i. (1848),
see also Mr. Blyth in ‘Indian  p. 455,
Sporting Review,’ vol. ii. p. 5, 1836,

= < Coup-d'il gén
Archipélagique,’ tom.
17 B
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Hutton, well known for his researches into the natural history of
India, informs me that he has seen several c fowls from"the
wild species and the Chinese bantam; these crossed fowls bred frecly
it baataums, but unfortunately were noteroseed nte e, Captaiy
n reared chickens from the eggs of the Gallus bankiva ; and
thme “Shongh at Arst very wild, arwaria basamme 80 famo that they
Sould ceinwd xoios i Toek . e i ok scond in reesing, them
to maturity ; but as he remarks, “no wild gillinaceous bird thrives
well at first on hard grain.” Mr. Blyth also found wuch diffenlty in
Keeping (. bunkiva in confinement. hilippine Islands,
howaver, the natives must ucoesd better, aa they keop wild cocks
to fight with their domestic gume-birds.# 'Sir Walter Elliot informs
me that the hen of o ree is
able from thohen of th wild G. anine ; and the natives consfantly
catch wild cocks by taking tame cocks to fight with them in the
Woods® Mr. Crawfurd remarks that from efymology it might be
argued that th fowl was fist domesticated by tho Malays and
Javanese Tt is also a curious fact, of which T have been assure
by Mr. Blyth, it wild specimens of tho Gallus bkivs, brought
from ho counirics enst of the Bay of Bengal, aro far moro casly
L e o b e ik ae mparalleled fact, for, a5
Huumboldt long ago remarked, the same species sometimes evinces a
jore tameablo disposition in one country than in another, If we
e e
imported into India, we can understand an observation made to me
Dy Mr. Blyth, that the domestic fowls of India do not resemble the
wild G. bankiva of India more closely than do those of Europe.

FOWLS. Crar, VIL

From the extremely close resemblance in colour, general
structure, and especiaily in voice, between Gallus bankiva and
the Game fowl; from their fertility, as far as this has been
ascertained, when crossed; from the possibility of the wild
species being tamed, and from its varying in the wild state,
we may confidently look at it as the parent of the most
typical of all the domestic breeds, namely, the Game fowl.
It is a significant fuct, that almost all the naturalists in
India, namely Sir W. Elliot, Mr. 8. N. Ward, Mr. Layard,
Mr. J. C. Jerdon, and Mr. Blyth® who are familiar with
G. bankiva, believe that it is the parent of most or all our

= Crawfurd, ¢ Desc. Dict, of Indian
hlnnlh, lEob . 1
3 Iy as 1 hear from Mr.

Blylh e D sl poultry con-
stantly cross together, and irregular
transitional forms may be se

2 Ihid. p. 113,

# Mr, Jerdon, in the Madras

Journ. of Lit. and Science” vol. xii.

2, speaking of G. bankica, says, * un=
questionably the origin of most of the
varieties of our common fowls.” _For
Mr. Blyth, see his excellent article in
¢Gardener’s Chron.,’ 1851, p. 619;
and in * Annals and Mag. of Nat. Hist.,’
vol. xx., 1847, p. 388,
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domestic breeds. But even if it be admitted that G. bankiva
is the parent of the Game breed, yet it may be urged that
other wild species have been the parents of the other domestic
breeds ; and that these species still exist, though unknown, in
some country, or have become extinct. The extinction, how-
ever, of several species of fowls, is an improbable hypothesis,
secing that tho four known species huve not become extinet
in the most ancient and thickly peopled regions of the East.
There is, in fact, not one other kind of domesticated bird,
of which the wild parent-form is unknown, that is become
extinct. For the discovery of new, or the rediscovery of old
species of Gallus, we must not look, as fanciers often look, to
the whole world. The larger gallinaceous birds, as Mr. Blyth
has remarked.? generally have a restricted range: we see
this well illustrated in India, where the genus Gallus in-
habits the base of the Himalaya, and is succeeded higher up
hy Gallophasis, and still higher up by Phasianus. Australia,
with its islands, is out of the question as the home for
unknown species of the genus. It is, also, as improbable
that Gallas should inhabit South America® as that a

# «Gardiner's Chronicle’ 1851, p.  formed him that they had mmd
81 ma

from a vessel wrecked there

7 1 have consulted an_eminent
authority, Mr. Sclater, on this subject,
and he thinks that T have not expressed
mysel too strongly. I am aware that
one ancient author, Acosta, speaks of
fowls as having inhabited S. America
3t the period of its discovery; and
‘mare recently, about Oliv

Serres speaks of
forests of Guiana ; these were. pmbnbl
feral birds. Dr. Daniell tells me, he
believes that fowls have become wild
on the e of Equatorial
Africa; they may, however, not be

frus fowls, bot gallisacecus b,

belonging to the genus Phasidus.
The old voyager Barbut says that
nltry are not natural to Guinea.
Cont. W. Allen (“Narrative of
on,’ 1848, vol. ii. p. 42) de-
Loy Tiha dos Rollas,
an island near St. Thomas's on the
west const of Africa; the natives in-

yoctsigo Chey wiks sxtcendy Wil
and had “a ery quite different to that
of the domestic fowl,” and their ap-
pearance was somewhat

Hence it s not a little doubtful, not-
withstanding the statement of the
natives, whether these birds really
were fowls. That the fowl has
become feral on_several islands is
certain,  Mr, F
]1 dge, informed Mr.
etter, that the fowls which have run
wild on Ascension * had nearly all got
back to_their primitive colours, red,
and black cocks, and smoky-grey
hens.” But unfortunately we do not
know the colour of the poultry which
were turned out. Fowls have become
feral on the Nicobar Islands (Blyth
in the ‘Indian Field, 1838, p. 62),
and in the Ladrones (Anson's Voyage).
Those found in the Pellew Islands
Crawfurd) are believed to be feral ;
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humming-bird should be found in the Old World. From the
character of the other gallinaceous birds of Africa, it is not
probable that Gallus is an African genus. We need not
look to the western parts of Asia, for Messrs. Blyth and
Crawfurd, who have attended to this subject, doubt whether
Gallus ever existed in a wild state even as far west as Persia.
Although the carliest Greek writers speak of the fowl as a
Persian bird, this probably merely indicates its line of
importation, For the discovery of unknown species we must
look to India, to the Indo-Chinese countries, and to the
northern parts of the Malay Archipelago. The southern
portion of China is the most likely country; but as Mr.
Blyth informs me, skins have been exported from China
during a long period, and living birds are largely kept there
in_ aviaries, so that any native species of Gallus would pro-
bably have become known. Mr. Birch, of the British
Museum, has translated for me passages from a Chinese
Encyclopadia published in 1609, but compiled from more
ancient documents, in which it is said that fowls are
creatures of the West, and were introduced into the East
(ice. China) in a dynasty 1400 p.c. Whatever may be thonght
of so ancient a date, we see that the Indo-Chinese and Indian
regions were formerly considered by the Chinese as the source
of the domestic fowl. From these several considerations we
must look to the present metropolis of the genus, namely, to
the south-eastern parts of Asia, for the discovery of species
which were formerly domesticated, but are now unknown in
the wild state; and the most experienced ornithologists do
not consider it probable that such species will be discovered.
In considering whether the domestic breeds are descended
from one species, namely, G. bankiva, or from several, we must
not quite overlook, though we must not exaggerate, the im-
portance of the test of fertility. Most of onr domestic breeds
have been so often crossed, and their mongrels so largely
kept, that it is almost certain, if any degree of infertility
had existed between them, it would have been detected.
the other hand, the four known species of Gallus when

and lastly, it is asserted that they  but whether this is correct I know
have become feral in New Zealand, mot.
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crossed with each other, or when crossed, with the exception
of G. bankiva, with the domestic fowl, produce infertile
hybrid

Finally, we have not such good evidence with fowls as
with pigeons, of all the breeds having descended from a
single primitive stock. In both cases the argument of
fertility must go for something; in both we have the im-
probability of man having succeeded in ancient times in
thoroughly domesticating several supposed species,—most of
these supposed species being extremely abnormal as compared
with their natural allies,—all being now either unknown or
extinct, though the parent-form of no other domesticated bird
has been lost. But in searching for the supposed parent-
stocks of the various breeds of the pigeon, we were enabled
to confine our search to species having peculiar habits of life ;
whilst with fowls there is nothing in their habits in any
marked manner distinet from those of other gallinaceous
birds. In the case of pigeons, I have shown that purely-
bred birds.of every race and the crossed offspring of distinct
races frequently resemble, or revert to, the wild rock-pigeon
in general colour and in each characteristic mark, With
fowls we have facts of a similar nature, but less strongly
pronounced, which we will now discuss,

Reversion and Analogons  Variation—Purely-bred Game,
Malay, Cochin, Dorking, Bantam, and, as I hear from Mr,
Tegetmeier, Silk fowls, may frequently or occasionally be
met with, which are almost identical in plumage with the
wild G. bankiva. This is a fact well deserving attention,
when we reflect that these breeds rank amongst the most
distinct. Fowls thus coloured are called by amateurs black-
breasted reds. Hamburghs properly have a very different
plumage ; nevertheless, as Mr. Tegetmeier informs me, * the
great difficulty in breeding cocks of the golden-spangled
variety s their tendency to have black breasts and red backs.’
The males of white Bantams and white Cochins, as they
come to maturity, often assume a yellowish or saffron tinges
and the longer neck hackles of black Bantam cocks,”®* when

 Mr. Hewitt, in “The Poultry Book,’ by W. B, Tegetmeier, 1866, p. 248,
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#wo or three years old, not uncommonly become raddy; theso
latter Bantams ionally “even moult | ged, or
actually red-shouldered.” So that in these several cases we
see a plain tendency to roversion to the hues of G. bankiva,
even during the lifetime of the individual bird With
Spanish, Polish, pencilled Hamburgh, silver-spangled Ham-
burgh fowls, and with some other less common breeds, I have
never heard of a black-breasted red bird having appeared.
From my experience with pigeons, I made the following
crosses. 1 first killed all my own -poultry, no others living
near my house, and then procured, by Mr. Tegetmeier's
assistance, a first-rate black Spanish cock, and hens of the
following pure breeds,—white Game, white Cochin, silver-
spangled Polish, silver-spangled Hamburgh, silver-pencilled
Hamburgh, and white Silk. In none of these breeds is there
a trace of red, nor when kept pure have I ever heard of the
appearance of a red feather; though such an occurrence
would perhaps not be very improbable with white Games
and white Cochins. Of the many chickens reared from the
above six crosses the majority were black, both in the down
and in the first plumago; some were white, and a very few
were mottled black and white. In one lot of eleven mixed
eggs from the white Game and white Cochin by the black
Spanish cock, seven of the chickens wero white, and only
four black. I mention this fact to show that whiteness of
plumage is strongly inherited, and that the belief in the
prepotent power in the male to transmit his colour is not
always correct. The chickens were hatehed in the spring,
and in the latter part of August several of the young cocks
began to exhibit a change, which with some of them increased
during the following years. Thus a young male bird from
the silver-spangled Polish hen was in its first plumage coal-
Dlack, and combined in its comb, crest, wattle, and beard, the
charactors of both parents; but when two years old the
secondary wing-foathers became largely and symmotrically
marked with white, and, wherever in G. bankiva the hackles
are red, they were in this bird greenish-black along the shaft,
narrowly bordered with brownish-black, and this again
Droadly bordered with very pale yellowish-brown ; so that in
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general appearance the plumage had become pale-coloured
instead of black. In this case, with advancing age there
was a great change, but no reversion to the red colour of
@. bankiva.

A cock with a regular rose comb derived either from the
spangled or pencilled silver Hamburgh was likewise at first
quite black; but in less than a yeur the neck-hackles, as in
the last case, became whitish, whilst those on the loins
assumed a decided reddish yellow tint; and here we sece the
first symptom of reversion; this likewise ocourred with some
other young cocks, which need not here be deseribed. It has
also been recorded ** by a breeder, that he crossed two silver-
pencilled Hamburgh hens with a Spanish cock, and reared a
number of chickens, all of which were black, the cocks having
golden and the hens brownish hackles ; so that in this instance
likewise there was a clear tendeney to reversion

Two young cocks from my white Game hen were at first
snow white; of these, one subsequently assumed pale orange-
coloured hackles, chiefly on the loins, and the other an
abundance of fine orange red hackles on the neck, loins, and
upper wing-coverts. Here again we have a more decided,
though partial, reversion to the colours of G. bankica, This
second cock was in fact coloured like an inferior “pile Game
cock ;" —now this sub-breed can be produced, as I am in-
formed by Mr. Tegetmeier, by crossing a black-breasted red
Game cock with a white Game hen, and the “pile” sub-
breed thus produced can afterwards be truly propagated. So
that we have the curious fact of the glossy-black Spanish
cock and the black-breasted red Game cock when crossed
with white Game hens producing offspring of nearly the
same colours.

I reared several birds from the white Silk hen by the
Spanish cock: all were coal-black, and all plainly showed
their parentage in having blackish combs and bones; none
inherited the so-called silky feathers, and the non-inheritance
of this character has been observed by others. The hens
never varied in their plumage. As the young cocks grew

¢ Journal of Horticulture,’ Jan. 14th, 1862, p. 325.
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old, one of them assumed yellowish-white hackles, and thus
resembled in a considerable degree the cross from the Ham-
burgh hen; the other became a gorgeous bird, so much so
that an acquaintance had it preserved and stuffed simply from
its beauty. When stalking about it closely resembled the
wild Gallus bankxm, but with the red feuthers rather darker.
On close me presented
itself, namely, that iy primary and secondary wing-feathers
were edged with greenish-black, instead of being edged, as in
G. bankiva, with fulvous and ved tints. The space, also,
across the back, which bears dark-green feathers, was broader,
and the comb was blackish. In all other respects, even in
trifling details of plumage, there was the closest accordance.
Altogether it was a marvellous sight to compare this bird
first with G. bankiva, and then with its father, the glossy
green-black Spanish cock, and with its diminutive mother,
the white Silk hen. This case of reversion is the more ex-
traordinary as the Spanish breed has long been known to
breed true, and no instance is on record of its throwing a
single red feather. The Silk hen likewise breeds true, and
is believed to be ancient, for Aldrovandi, before 1600, alludes
probably to this breed, and described it as covered with wool.
It is so peculiar in many characters that some writers have
considered it as specifically distinet; yet, as we now see,
when crossed with the Spanish fowl, it yields offspring
closely resembling the wild G. bankiva.

Mr. Tegetmeier has been so kind as to repeat, at my
request, the cross between a Spanish cock and Silk hen, and
he obtained similar results; for he thus raised, besides a
black hen, seven cocks, all of which were dark bodied with
more or less orange-red hackles. In the ensuing year he
paired the black hen with one of her brothers, and raised
three young cocks, all coloured like their father, and a black
hen mottled with white.

The hens from the six above-described crosses showed
hardly any tendency to revert to the mottled-brown plumage
of the female @. bankiva: one hen, however, from the white
Cochin, which was at first coal-black, became slightly brown
or sooty. Several hens, which were for a long time snow-
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white, acquired as they grew old a fow black feathers. A
hen from the white Game, which was for a long time entirely
black glossed with green, when two years old had some of
the primary wing feathers greyish-white, and & multitude of
feathers over her body narrowly and symmetrically tipped or
laced with white. I had expected that some of the chickens
whilst covered with down would have assumed the longi-
tudinal stripes so general with gallinaceous birds; but this
did not oceur in a single instance. Two or three alone were
reddish-brown about their heads. I was unfortunate in
losing nearly all the white chickens from the first crosses ;
s0 that black prevailed with the grandchildren; but they
were much diversified in colour, some being sooty, others
mottled, and one blackish chicken had its feathers oddly
tipped and barred with brown.

I will here add a few miscellaneous facts connected with
reversion, and with the law of analogous variation. This
law implies, as stated in a previous chapter, that the varieties
of one species frequently mock distinet but allied species;
and this fact is explained, according to the views which T
maintain, on the principle of allied species having descended
from one primitive form. The white Silk fowl with black
skin and bones degenerates, as has been observed by Mr.
Hewitt and Mr. R. Orton, in our climate; that is, it reverts
to the ordinary colour of the common fowl in its skin and
bones, due care having been taken to prevent any cross. In
Germany® a distinet breed with black bones, and with
black, not silky plumage, has likewise been observed to
degénerate.

Mr. Tegetmeier informs me that, when distinet breeds are
crossed, fowls are frequently produced with their feathers
marked or pencilled by narrow transverse lines of a darker
colour. This may be in part explained by direct roversion to
the parent-form, the Bankiva hen ; for this bird has all its
upper plumage finely mottled with dark and rufous brown,

* ¢Die Hithner- und Pfanenzucht,’ . Tegetmeier, 1866, p. 222, 1 am
Ulm, 1827, 5, 17.  For Mr, Hewitt’s  indebted to Mr. Orton for a letter on
statement with Tespect to the white  the sume subject.

Silk fowl, see the ¢ Poultry Book,' by
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with the mottling partially and ohscurely arranged in trans-
verse lines. But the tendency to pencilling is probably
much hened by the law of anal variation, for the
hens of some other species of Gallus are more plainly pencilled,
and the hens of many gallinaceons birds belonging to other
genera, as the partridge, have pencilled feathers. Mr. Teget-
meier has also remarked to me that, although with domestic
pigeons we have so great a diversity of colouring, we never
see cither pencilled or spangled feathers; and this fact is
intelligible on the law of analogous variation, as neither the
wild rock pigeon nor any closely allied species has such
feathers. The frequent appearance of pencilling in crossed
birds probably accounts for the existence of “cuckoo” sub-
breeds in the Game, Polish, Dorking, Cochin, Andalusian,
and Bantam breeds. The plumage of these birds is slaty-
Blue or grey, with each feather transversely barred with
darker lines, 50 as to resemble in some degree the plumage
of the cuckoo. It is a singular fact, considering that the
male of no species of Gallus is in the least barred, that the
cuckoo-like plumage has often been transferred to the male,
‘more especially in the cuckoo Dorking ; and the fact is all the
more singular, as in gold- and silver-pencilled Hamburghs,
in which pencilling s characteristic of the breed, the male is
hardly at all pencilled, this kind of plumage being confined to
the female.

Another case of analogous variation is the occurrence of
spangled sub-breeds of Hamburgh, Polish, Malay, and Bantam
fowls, Spangled feathers have a dark mark, properly crescent-
shaped, on their tips; whilst pencilled feathers have several
transverse bars. The spangling cannot be due to reversion to
@. bankica ; nor does it often follow, as I hear from Mr. Teget-
meier, from crossing distinct breeds; but it is o case of
analogous variation, for many gallinaceous birds have spangled
feathors,—for instaxce, th pheasant.
breeds aro often called “ pheasant ™-fowls. Another case of
analogous variation in several domestic breeds is inexplicable ;
it is, that the chickens, whilst covered with down, of the
Dlack Spanish, black Game, black Polish, and black Bantam,
all have white throats and breasts, and often have some white
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on their wings® The editor of the ‘ Poultry Chronicle’ 52
remarks that all the breeds which properly have red ear-
lappets occasionally produce birds with white ear-lappets.
This remark more especially applies to the Game breed,
which of all comes nearest to the G. bankica; and wo have
seen that with this species living in a state of nature, the
ear-lappets vary in colour, being red in the Malayan countries,
and generally, but not invariably, white in India.

In concluding this part of my subject, I may repeat
that there exists one widely-ranging, varying, and common
species of Gallus, namely, G. bankiva, which can be tamed,
produces fertile offspring when crossed with common fowls,
and closely resembles in its whole structure, plumage, and
voice the Game breed ; hence it may be safely ranked as the
parent of this, the most typical domesticated breed. We
have seen that there is much difficulty in believing that
other, now unknown, species have been the parents of the
other domestic breeds. We know that all the breeds are
most closely allied, as shown by their similarity in most
points of structure and in habits, and by the analogous
manner in which they vary. We have also seen that several
of the most distinet breeds occasionally or habitually closely
vesemble in plumage G. bankiva, and that the crossed offspring
of other breeds, which are not thus coloured, show a stronger
or weaker tendency to revert to this same plumage. Some of
the breeds, which appear the most distinct and the least likely
to have proceeded from G. bankiva, such as Polish fowls, with
their protuberant and little ossified skulls, and Cochins, with
their imperfect tail and small wings, bear in these characters
the plain marks of their artificial origin. We know well that
of late years méthodical selection has greatly improved and
fixed many characters; and we have every reason to believe
that unconscious selection, carried on for many generations,
will have steadily augmented cach new peculiarity, and thus
have given rise to new breeds. As soon as two or three
breeds were once formed, crossing would come into play in

* Dixon, ‘Ornamental and Do-  Prize Poultry,’ p. 260,
mestic Poultry,” pp. 253, 324, 385, * Poultry Chronicle,’ vol. ii. p.
For game fowls, see Ferguson on

VOL. I. s
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changing their character and in increasing their number.
Brahma Pootras, according to an account lately published in
America, offer a good instance of a breed, lately formed by
a cross, which can be truly propagated. The well-known
Sebright Bantams offer another and similar instance. Hence
it may be concluded that not only tho Game-breed but that
all our breeds are probably the descendants of the Malayan
or Indian variety of G. bankiva. If so, this species has varied
greatly since it was first domesticated ; but there has been
ample time, as we shall now show.

History of the Foul.—Ritimeyer found no remains of the
fowl in the ancient Swiss lake-dwellings ; but, according to
Jeitteles,# such have certainly since been found associated
with extinet animals and prehistoric remains. It is, there-
fore a strange fact that the fowl is not mentioned in the Old
Testament, nor figured on the ancient Egyptian monuments.
Tt is not referred to by Homer or Hesiod (about 900 5.c.);
but is mentioned by Theognis and Aristophanes between
400 and 500 mc. It is figured on some of the Babylonian
cylinders, between the sixth and seventh centuries B.c., of
which Mr. Layard sent me an impression; and on the Harpy
Tomb in Lycia, about 600 n.c.: so that the fowl apparently
reached Eutope in a domesticated condition somewhere about
the sixth century 5. It had travelled still farther westward
By tho timo of the Chrstian ers, o it was found in Britain

Die vurguchluh(llchen Alt{}\: The natives of the Pellew

aversion.

Ilmmer,‘ 1, Theil,

Pickering, in fan,
) p- 874, says P fhbas e i

et of a fowl is carried in a Tribute-

Museum doubts whether the figure
can_be identified as the head of a
fowl, Some caution is necessary with
reference to the absence of figures
of the fowl on the ancient Egyptian
‘monuments, on account of the strong
and widely prevalent prejudice against
this. h ird,

Rev. Erhardt that on the east coast
of Afsica, from 4° to 6° south of the
equator, most of the pagan tribes at
the present day hold the fowl ir

Tslands would not eat the fowl, nor will
the Indians in some parts of S.
America.

For the ancient history of
Iso Vols,  Beitrigs

Culturgeschichte,’ 1832, s.

3. Gestey Bt Hllmre,‘Hm  Nat.

el In his puper “On the Helstion
of Domesticated Animals to Civ
tion,’ read before the

rit. Assoc. at
Oxford in 1860, and since printed

separately. I quote from him on the
Greek poct Theognis, and on the
by Sir C.

quote from a letter of
Mr. Blyth's with respect to the Insti-
tutes of Manu.
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by Julius Cwsar. Tn India it must have been domesticated
when the Tnstitutes of Manu were written, that is, according
t0 Sir W. Jones, 1200 5.c,, but, according to the later anthority
of Mr. H. Wilson, only 800 n.c., for the domestic fowl is
forbidden, whilst the wild is permitted to be eaten. If, as
before remarked, we may trust the old Chinese Encyclopwdia,
the fowl must have been domesticated several centuries
earlier, as it is said to have been introduced from the West
into China 1400 nc.

Sufficient materials do not exist for tracing the history
of the separate breeds. About the commencement of the
Christian era, Columella mentions a five-toed fighting breed,
and some provincial breeds; but we know nothing about
them. o also alludes to dwarf fowls; but these cannot
have been the same with ouwr Bantams, which, as Mr.
Crawfurd has shown, were imported from Japan into Bantam
in Java. A dwarf fowl, probably the true Bantam, is re-
ferred to in an old Japanese Encyclopwmdia, as T am informed
by Mr. Birch. In the Chinese Encyclopedia published in
1596, but compiled from various sources, some of high
antiquity, seven breeds are mentioned, including what we
should now call Jumpers or Creepers, and likewise fowls with
black feathers, bones, and flesh. In 1600 Aldrovandi de-
sribes seven or cight breeds of fowls, and this is the most
ancient record from which the age of our European breeds
can be inferred. The Gallus turcicus certainly seems to be a
pencilled Hamburgh; but Mr. Brent, a most capable judge,
thinks that Aldrovandi * evidently figured what he happened
to see, and not the best of the breed.” Mr. Brent, indeed,
considers all Aldrovandi's fowls as of impure breed ; but it is
a far more probable view that all our breeds have been much
improved and modified since his time; for, as he went to the
expense of so many figures, he probably would have secured
characteristic specimens. The Silk fowl, however, probably
then exisfed in its present state, as did almost certainly the
fowl with frizzled or roversed feathers. Mr. Dixon * considers

# ¢Ornamental and Domestic Poul- 812, For Golden Hamburghs, sce
try 1847, p. 185; for passages Alow’s ‘Natural History of Birds,
translated from Columella, sec p. 3 vols., with plates 1731-38,

832
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Aldrovandi’s Paduan fowl as' “a variety of the Polish,”
whereas Mr. Brent believes it to have been more nearly allied
to the Malay. The anatomical peculiarities of tho skull of the
Polish breed were noticed by P. Borelli in 1656. 1 may add
that in 1737 one Polish sub-breed, viz, the Golden-spangled,
was known; but judging from Albin’s description, the comb
was then larger, the crest of feathers much smaller, the breast
more coarsely spotted, and the stomach and thighs much
Dlacker: a Golden-spangled Polish fowl in this condition
would now be of 1o value.

Differences in external and Internal Structure between the
Breeds : Individual Variability.—Fowls have been exposed to
diversified conditions of life, and as we have just seen there
has been ample time for much variability and for the slow
action of unconscious selection. As there are good grounds
for believing that all the breeds are descended from Gallus
bankiva, it will bo worth while to describe in some detail the
chief points of difference. Beginning with the eggs and
chickens, T will pass on to their secondary sexual characters,
and then to their differences in external structure and in the
skeleton. 1 enter on the following details chiefly to show
how variable almost every character has become under
domestication.

Fggs—Mr. Dixon remarks® that “to every hen belongs an
individual peculiarity in the form, colour, and size of her egg, which
mever changes during her life-time, 0 long as she remains in
health, and which is as well known to those who are in the habit of
taking her produce, as the hand-writing of their nearest acquain-
tance.” 1 believe that this is gencrally true, and that, if no great
number of hens be kept, the eggs of each can almost always be re-
cognised. The eggsof differently sized breeds naturally differ much
in size; but apparently, not always in strict relation %o the size of
the hen: thus the Malay is a larger bird than the Spanish, but
generally she produces not such large eggs; white Bantamé are
said to Iy smaller eggs than other Bantams % white Cochins, on
the other hand, as T hear from Mr. Tegetmeier, certainly lny larger
eggs than buff Cochins. The eggs, however, of the different breods

= 0 tal and Domestie Poul-  informed, cannot generally be trusted.,
try p. 152, He gives, however, figures and much
2o g 5
% Ferguson on ‘Rare Prize Poul- information on eggs.

Soe pp. 34 and
try, p. 207. This writer, [ am 235 on the eggs of the Game fowl.
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vary considerably in character ; for justance, Mr. Ballance states "
that his Malay “ pullets of last year laid eggs equal in size to those
of any duck, and other Malay hens, two or fhoee years oLl I
eges very little larger than a good sized Bantam’s egg. Some were
u8 white as a Spanish hen's egg, and others varied from a light cream-
colour to a deep rich buff, or even to a brown.” The shape also
varies, the two ends being much more equally founded in Cochins
than in Games or Polish. Spanish fowls lay smoother eggs than
Cochins, of which the eggs are generally_granulated. The shell in
this latter breed, and more_especially in Malays is apt to be thicker
than in Games or Spanish; but the Minorcas, sub-brood of Spanish,
are said to lay harder eggs than true Spanish.* The colour  difers
considerably,—the Cochins laying buft-coloured eggs; the Malays a
paler variable buff; and Games a still paler buff. It would appear
that darker-coloured eggs characterise the breeds which have lately
come from the East, or are still closely allied to those now living
there. The colour of tho yolk, according to Ferguson, as well as of
the shell, differs slightly in the sub-breeds of the Game. Iam
also informed by Mr. Brent that dark partridge-coloured Cochin
lay darker coloured eggs than the other Cochin sub-breeds.
The flavour and richness of the egg certainly differ in different
. The productiveness of the several breeds is very different.
Spanish, Polish, and Hamburgh hens have lost the incubating
instinet. -

Chickens.—As the young of almost all gallinaceous birds, even of
the black curassow and black grouse, whilst covered with down, are
longitudinally striped on the back,— of which character, when adult,
neithor sex refains a trace,—it might have been expected that the
chickens of all our domestic fowls would have been similarly
striped.® This could, however, hardly have been expected, when
the adult plumage in both sexes has undergone so greata change
as to be wholly white or black. In white fowls of various breeds the
chickens are uniformly yellowish white, passing in the black-boned
Silk fowl into bright canary-yellow. This is also generally the
case with the chickens of white Cochins, but T hear from Mr. Zurhost

at they are sometimes of a buff or oak colour, and that all those
of this latter colour, which were watched, turned out males. The
chickens of buff Cochins are of a golden-yellow, easily distinguishablo
from the paler tint of the white Cochins, and are often longitudinally

S ‘Poultry Book/ by Mr. Dixon's ‘Ornamental and Domestic
Tegetmeier, 1866, pp. 81 and 78. Poultry Mr. B, P. Brent has also

# ‘The Cottage Gardener, Oct. communicated to me many facts b
1855, p. 13, On the thinuess of the letter, as has Mr, Tegetmeier. 1 will
eggs of Game-fowls, see Mowbray on  in each case mark my authority by
Poultry, 7th edit., p. the name within brackets. For the

# My information, which is very chickens of white Silk-fowls, scc
far from perfect, on chickens in the Tegetmeier’s ¢ Poultry Book,’ 1856, p.
down, is derived chiefly from Mr. 221,
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streaked with dark shades: the chickens of silver-cinnamon
Cochins are almost always of a buff colour. The chickens of the
white Game and white Dorking breeds, when held in particular
lights, sometimes exhibit (on the authority of Mr. Brent) faint traces
of longitudival stnpes. Fowls which are entirely black, namely,
e, black Polish, and black Bantams, display a
new character, fur theu' chickens have their breasts and throats
more or lesa ‘white, with sometimos u little white  elsewhero.
Spanish chickens also, occasionally (Brent), have, where the down
was white, their first true feathers tipped for a time with white.
The primordially striped character is retained by the chickens of
most of the Game sulrbreed:;éﬂrent Dlxon) Dy Dorkings ; by the
partridge and grouse-colow { Cochins (Brent), but
Rot, a8 wo have scen, by the sub—breeﬂs by the pheasant- Malay
(Dixon), but apparently not (at which I am much surprised) by
other Malays. The following breeds and sub-breeds are barely, or
Dot at all, longitudinally striped: viz., gold and silver penciiled
mm\:urglm, w)uch can_ hardly be dxstmgmshad from each other
(Brent) in the down, both having a few dark spots on the head and
rump, with oceasionally a longitndinal stripe (Dixon) on the back of
the neck. 1 have seen only one chicken of the silver-spangled
‘Hamburgh, and this was obscurely striped along the back. Gold-
spangled Polish chiekens (Tegetmeier) are of a warm russet brown ;
and silver-spangled Polish chickens are grey, sometimes (Dixon,
with dashes of ochre on the head, wings, and breast. Cuckoo an
Dlue-dun fowls (Dixon) are grey in the down. The chickens of
Sebright Bantams (Dixon) are niformly dark brown, whilsb tHoss
of the brown-breasted red Game Bantam are black, with some white
onthe throat and breast. From theso facts we see that youn
chickens of the different breeds, and even of the same main breed,
differ much in their downy plumage; and, although longitudinal
siripen characterise the young of all wild gallinaceous birds, they
disap eral domestic breeds. Perhaps it may be Accepted
as a general rul that the more the adult plumage differs
of the adult G.bankiva, the more completely the chmkam hnve
lost their stripes.

With respect to the period of life at which the characters
proper to each breed first appear, it is obvious that such
structures as additional toes must be formed long before birth.
In Polish fowls, the extraordinary protuberance of the anterior
part of the skull is well developed before the chickens come
out of the egg;* but the crest, which is supported on the
protuberance, is at first feebly developed, nor does it attain

* Asl hm from Mr. Tegetmuer, crest, sce ¢Poultry Chronicle, vol.

132,

see_also  Proc. Zoolog. 1856, p. . p.
366, On the iate develupment of the
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its full size until the second year. The Spamuh cock is pre-
eminent for his magnificent comb, and this is developed at
an unusually early age; so that the young males can be
distinguished from the females when only a few weeks old,
and therefore earlier than in other breeds; they likewise
crow very early, namely, when about six weeks old. In the
Dutch sub-breed of the Spanish fowl the white ear-lappets
are developed earlier than in the common Spanish breed.*
Cochins are characterised by a small tail, and in the young
cocks the tail is developed at an unusually late period.s
Game fowls are notorious for their pugnacity ; and the young
cocks crow, clap their little wings, and fight obstinately with
each other, even whilst under their mother’s care.* “I have
often had,” says ono author* “whole broods, scarcely
feathered. stone blind from fighting; the rival couples moping
in corners, and renewing their battles on obtaining the first
tay of light.” The weapons and pugnacity of all male gallina-
ceous birds evidently serve the purpose of gaining possession of
the females ; so that the tendency in our Game chickens to fight
at an extremely carly ago is not only useless, but injurious,
as they suffer much from their wounds. The training for
Dattle during an early age may be natural to the wild Gallus
bankica ; but as man during many generations has gone on
selooting the most cbstinately. pugnasions cosks, it is mare
probable that their pugnacity has been unnaturally increased,
and unnaturally transferred to the young male chickens, In
the same manner, it is probable that the extraordinary de-
velopment of the comb in the Spanish cock has been un-
intentionally transferred to the young cocks; for fanciers
would not care whether their young birds had large combs,
but would select for breeding the adults which had the finest
combs, whether or not developed at an early period. The
last point which need here. be noticed is that, though the
chickens of Spanish and Malay fowls are well covered with
down, the true feathers are acquired at an unusually late age;

U On these m we ‘Poultry |t Poultey, p. 273,
Chronicle,’vol nd Teget- ferguaon on RBave mud. Prize
melerl‘P»\llLry BunL lBhﬂ,P]l 105 Poultry, p.
G 1 Mowbmy on Paultry, 7th elit.
B kel st Do 1834, p. 13,
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5o that for a time the young birds are partially naked, and
are liable to suffer from cold.

Secondary Sexual Characters.—The two sexes in the parent-
form, the Gallus bankiva, differs much in colour. In our
domestic breeds the difference is never greater, but is often
less, and varies much in degree even in the sub-breeds of the
same main breed. Thus in certain Game fowls the difference
is as great as in the parent-form, whilst in the black and
white sub-breeds there is no difference in plumage. Mr. Brent
informs me that he has seen two strains of black-breasted red
Games, of which the cocks could not be distinguished, whilst
the hens in one were partridge-brown and in the other fawn-
brown. A similar case has been observed in the strains of
the brown-breasted red Game. The hen of the * duck-winged
Game” is “ extremely beautiful,” and differs much from the
hens of all the other Game sub-breeds ; but generally, as with
the blue and grey Game and with some sub-varieties of the
pile-game, a moderately close relation may be observed
botween the males and females in the variation of their
plumage.* A similar relation is also evident when we com-
pare the several varieties of Cochins. In the two sexes of
gold and silver-spangled and of buff Polish fowls, there is
much general similarity in the colouring and marks of the
wholo plumage, excepting of course in the hackles, crest, and
beard. In spangled Hamburghs, there is likewise a con-
siderable degree of similarity between the two sexes. In
pencilled Ham'huxghs, on. the other hand, there is much dis-

illing which is of the hens
being almost e ¢ aihlod 5. Toth: tha golden and
silver varieties. But, as we have already seen, it cannot be
given as a general rule that male fowls never have pencilled
feathers, for Cuckoo Dorkings are « remarkable from having
nearly similar markings in both sexes.”

Tt is a singular fact that the males in certain sub-breeds
have lost some of their secondary masculine characters, and
from their close resemblage in plumage to the females, are
often called hennies. There is much diversity of opinion
whether these males are in any degree sterile; that they some-

4 Ses the full description of the meier’s ¢ Poultry Book,’ 1866, p. 181
varieties of the Game-breed, in Teget-  For Cuckoo Dorkings, p. ¥
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times are partially sterile scems clear,% but this may have
been caused by too close interbreeding. That they are not
quite sterile, and that the whole case is widely different from
that of old females assuming masculine characters, is evident
from several of these hen-like sub-breeds having been long
propagated. The males and females of gold and silver-laced
Sebright Bantams can be barely distinguished from each
other, except by their combs, wattles, and spuxs, for they are
coloured alike, and the males have not hackles, nor the
flowing sickle-like tail-feathers. A hen-tailed sub-breed of
Hamburghs was recently much estcemed. There is also a
breed of Game-fowls, in which the males and females resemble
each other so@losely that the cocks have often mistaken their
hen-feathered opponents in the cock-pit for real hens, and by
the mistake #have lost their lives.# Tho cocks, though
dressed in the feathers of the hen, “are high-spirited birds,
and their courage has been Dﬁ.en proved:” an engraving
even has been published of o tailed victor.
Mr. Tegetmeicr # has Faouséh remarka.ble case of a
brown-breasted red Game cock which, after assuming ifs
perfect masculine plumage, became hen-feathered in  the
antumn of the following year; but he did not lose voice,
spurs, strength, nor productiveness. This bird has now
retained the same character during five scasons, and has
Degot both hen-feathered and male-feathéred offspring. Mr.
Grantley F. Berkeley relates the still more singular case of a
celebrated strain of  polecat Game fowls,” which produced in
nearly every brood a singlo hen-cock. “ The great peculiarity
in one of these birds was that he, as the scasons succeeded
each other, was not always a hen-cock, and not always of the
colour ealled the polecat, which is black. From the polecat
and hen-cock feather in ono season he moulted to a full male-
plumaged black-breasted red, and in the following year he
returned to the former feather.” 4
4 Mr. Hewitt in Tegetmeier’s a-dozen cocks thus sacrificed.
¢Poultry Book,’ 1866, pp. 246 and 48 ¢Proceedings of Zoolog. Soc.’
156, For hen-tailed game-cocks, scc  March, 1861, p. 102. The engraving
P of the hen-tailed cock just alluded to
47 ¢The Field, April 20th, 1861.  was exhibited before the Society.
The writer says he has seen half- 4 ¢The Field,” April 20th, 1861.
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T have remarked in my ¢ Origin of Species’ that secondary
sexual characters are apt to differ much in the species of the
same genus, and to be unusnally variable in the individuals
of the same species. S0 it is with the breeds of the fowl, as
we have already scen, as far as the colour of plumage is cont
cerned, and so it is with the other secondary sexual characters.
Firstly, the comb differs much in the various breeds, and its
form is eminently characteristic of each kind, with the
exception of the Dorkings, in which the form has not been as
yet determined on by fanciers, and fixed by selection. A single,
deeply-serrated comb is the typical and most common form,
1t differs much in size, being immensely developed in Spanish
fowls; and in a local breed called Red-caps, it is sometimes
“upwards of three inches in breadth at the front, and more
than four inches in length, measured to the end of the peak
behind.” ¥ In somo breeds the comb is double, and when the
two ends are cemented together it forms a * cup-comb; ” in
the “rose-comb” it is depressed, covered with small pro-
jections, and produced backwards ; in the horned and créve-
ecenr fowl it is produced into two horns; it is triple in the
pea-combed Brahmas, short and truncated in the Malays,
and absent in the Guelderlands. In the tasselled Game a fow
long feathers rise from the back of the comb: in many breeds
a crest of feathers replaces the comb. The crest, when little
developed, arises from a fleshy mass, but, when much deve-
loped, from a hemispherical protuberance of the skull. In
the best Polish fowls it is so largely developed, that T have
seen birds which could hardly pick up their food; and a
German writer asserts 5% that fhey aro in consequence liable
to be struck by hawks. Monstrous structures of this kind
would thus be suppressed in a state of nature. The wattles,
also, vary much in size, being small in Malays and some
other breeds ; in certain Polish sub-breeds they are replaced
by a great tuft of feathers called a beard.

The hackles do not differ much in the various breeds, but

 Tammuch indebted to Mr. Brent 1 The *Poultry Book,’ by Teget
for an account, with sketches, of all  meier, 1868, p. 234,

the variations of the comb known to % ¢Die Hihner- und Pfauenzucht,’
him, and ikewise with respect to the 1827, s, 11,

tail as presently to be given,

© The Complete Work of Charles Darwin Online



Cuar. VIL SEXUAL. DIFFERENCES, 267

are short and stiff in Malays, and absent in Honnics. As in
some orders male birds display extraordinarily-shaped feathers,
such as naked shafts with discs at the end, &, the following
case may be worth giving. In the wild Gallus bankiva and in
our domestic fowls, the barbs which arise from each side of
the extremities of the hackles are naked or not clothed with
barbules, 5o that they resemble bristles; but Mr. Brent sent
mo some scapular hackles from a young Birchen Duckwing
Game cock, in which the naked barbs became densely re-
clothed with barbules towards their tips; so that these tips,
which were dark coloured with a metallic lustre, were sepa-
Tated from the lower parts by a symmetrically-shaped trans-
parent zone formed of the naked portions of the barbs. Hence
the coloured tips appeared like little separate metallic discs.
The sickle-feathers in the tail, of which there are three
pair, and which are eminently characteristic of the male sex,
differ much in the various breeds. They are scimitar-shaped
in some Hamburghs, instead of being long and flowing as in
the typical breeds. They are extremely short in Cochins,
and are not at all developed in Hennies. They are carried,
together with the whole tail, erect in Dorkings and Games ;
but droop much in Malays and insome Cochins, Sultans are
characterised by an additional number of lateral sicklo-
feathers. The spurs vary much, being placed higher or lower
on the shank; being extremely long and sharp in Games, and
Dlunt and short in Cochins. “Ihese latter birds seem aware
that their spurs are not efficient weapons; for though they
occasionally use them, they morg frequently fight, as I am
informed by Mr. Tegetmeier, by seizing and shaking cach
other with their beaks. In somo Indian Game cocks, received
by Mr. Brent from Germany, there are, as he informs me;
three, four, or even five spurs on each leg. Some Dorkings
also have two spurs on each leg; % and in birds of this breed
the spur is often placed almost on the outside of the leg,
Double spurs are mentioned in an ancient Chinese Ency-
clopdia. Their ocourrence may be considered as a case of
# ¢Poultry Chronicle,’ vol. i, p. position of the spurs in Dorkings, see

595, Mr. Brent has informed me of ¢ Cottage Gandener,’ Sept. 18th, 1860,
the same fact. With respict to the 3
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analogous variation, for some wild gallinaceous birds, for
instance, the Polyplectron, have double spurs.

Judging from the differences which generally distinguish
the sexes in the Gallinacew, certain characters in our domestic
fowls appear to have been transferred from the one sex to the
other. In all the species (except in Turnix), when there is
any conspicuons difference in plumage between the male and
female, the male is always the most beautiful ; but in golden-
spangled Hamburghs the hen is equally beantiful with the
cock, and incomparably more beautiful than the hen in any
natural species of Gallus; so that here a masculine character
has been transferred fo the female. On the other hand, in
Cuckoo Dorkings and in other cuckoo breeds the pencilling,
which in Gallus is a female attribute, has been transferred
to the male: nor, on the principle of analogous variation, is
this transference surprising, as the males in many gallinaceous
genera are barred or pencilled.  With most of these birds
head ornaments of all kinds are more fully developed in the
male than in the female; but in Polish fowls the crest or
top knot, which in the male replaces the comb, is equally
developed in both sexes. In the males of certain cther sub-
breeds, which from the hen having a small crest, are called
lark-crested, “a single upright comb sometimes almost en-
tirely takes the place of the crest.”* From this latter case,
and more especially from some facts presently to be given
with respect to the protuberance of the skull in Polish
fowls, the crest in this breed must be viewed as a fominine
character which has been transferred to the male. In the
Spanish breed the male, as we know, has an immense comb,
and this has been partially transferred to the female, for her
comb is unusually large, though not upright. In Game
fowls the bold and savage disposition of the male has like-
wise been largely transferred to the female;% and she some-
times oven possesses the eminently masculine character of
spurs, Many cases are on record of fertile hens being furnished

# Dixon, ‘Ornamental and Domes-  bative, that it is now genorally the
'.icnl’nnnl"v,’ p- 320, practice to exhibit each hen in a

r. Togetmeier informs me that  separate pen.
Game hens have been found so com-
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with spurs; and in Germany, according to Bechstein 5 the
spurs in the Silk hen are sometimes very long. He mentions
also another breed similarly characterised, in which the hens
are excellent layers, but are apt to disturb and break their
eggs owing to their spurs.

Mr. Layard® has given an account of a breed of fowls in
Ceylon with black skin, bones, and wattle, but with ordinary
feathers, and which cannot “ be more aptly described than by
comparing them to a white fowl drawn down a sooty chimney ;
it is, however,” adds Mr. Layard, “a remarkable fact that a
male bird of the pure sooty variety is almost as rare as a
tortoise-shell tom-cat.” Mr. Blyth found the same rule to
hold good with this breed near Calcutta. The males and
females, on the other hand, of the black-boned European
breed, with silky feathers, do not differ from each other; so
that in the one breed, black skin and bones and the same
kind of plumage are common to both sékes, whilst in the other
breed, these characters are confined to the female sex.

At the present day all the breeds of Polish fowls have the
great bony protuberance on their skulls, which includes part
of the brain and supports the crest, equally developed in both
sexes. But i'onno)ly in Germany the skull of the hen alone
was %% who attended
to abnormal peculiarities in domestic animals, states, in 1805,
that this was the case; and Bechstein had previously, in
1798, observed the same fact. This latter author has care-
fally described the effects on the skull of a crest not only in
the case of fowls, but of ducks, geese, and canaries. He states
that with fowls, when the crest is not much developed, it is
supported on a fatty mass; but when much developed, it is
always supported on a bony protuberance of variable size.
Natrgechicte mmcm.na,, ounty b disputed the accuraey of

) nmenbacks st Bech-
stein, see ¢ Naturge Deutsch-
lands, Band i, (1708), 5. 899, note. 1
may add that at the first uhﬂntmn of
Poultry at the Zoological Gardens, in
5 845, 1 saw some fowls, called

, who gi in ¢ Proc. Zoolog.  Friezland fowls,of which the hens
" Nov. 25th, 1856, a very interest-  were crested, and the cocks farnished
ing ‘account of the skulls of Polish  with a comb,
fowls, not knowing of Bechstein’s ac-
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He well describes the peculiarities of this protuberance; he
attended also to the effects of the modified shape of the brain
on the intellect of these birds, and disputes Pallas’ statement
that they are stupid. He then expressly remarks that he
never observed this protuberance in male fowls. Hence there
canbe no doubt that this extraordinary character in the skulls
of Polish fowls was formerly in Germany confined to the
fomale sex, but has now been transferred to the males, and
has thus become common to both sexes.

Ezternal Differences, not connected with the Sexes, between the
Breeds and between individual Birds.

The size of the body differs greatly. Mr. Tegetmeier has known
a Brahma to weigh 17 pounds; a fine Malay cock 10 pounds; whilst

first-rate Sebright Bantam weighs hardly
During the last 20 years the size of some of our breeds has been
largely increased by methodical selection, whilst that of other breeds
has been much diminished. We have already seen how greatly
colour varies even within the same breed; we know that the wild
G. bankiva varies slightly in colour; we know that colour s variable
inall our domestic animals; nevertheless some eminent fanciers
have o little faith in variability, that they have actually argued
that the chief Game sub-breeds, which differ from each other in
nothing but colour, are descended from distinet wild species!
Crossing often eauses strange modification of colour.  Mr. Tegetmeier
informs me that when buff and white Cochiris are crossed, some of
the chickens ate almost invariably black. According to Mr. Brent,
Dlack and white Cochins oceasionally produce chickens of & slaty:
blue tint ; and this same tint results, as Mr. Tegetmeier tells me,
from crossing white Cochins with black Spanish fowls, or white
Dorkings with black Minoreas.® A good observer® states that a
first-rato silver-spangled Hamburgh hen gradually lost the most
characteristic qualities of the breed, for the black lacing to her
feathers di and her legs changed from leaden-blue to white:
but what makes the case remarkable is, that this tendency ran in the
blood for her sister changed in u similar but less strongly marked
manner; and chickens produced from this latter hen were at first
almost pure white, “but on moulting acquired black colonrs and
some_spangled feathers with almost obliterated markings:* so that
a now variety arose in this singular manner. The skin in the
different breeds differs much in colour, being white in common kinds,
yellow in Malays and Cochins, and black in Silk fowls ; thus mocking,

 {Cottage Gardener, Jan. 8rd, before the Dublin Nat. Hist. Soc.
1860, p. quoted in *Cottage Gardener,’ 1856,
. Williams, in & paper read  p. 161,
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28 . Godron * romarks the three principal types of
kind. The same author adds that, as different kinds ot llvmg
distant and isolated parts of the world have black skin and bones,
this colour must have appeared at various times and places.

The shape and carriage of the body, and the shape of the head
difer uch. Tho beak varies slightly in longth and curwature, but
incomparabiy less than with pigeons.  Tn most erested. fowls tho
nostrils offer & remarkable peculiarity in being raised with a
cntio outline. - The primary wing feathers are short in ‘Ooohins; fn
& male, which must have been more than twice as heavy as G.
B e Thons aathies mere . both birds of the same Tagkih. &
have connted, with Mr. Tegetmeior’s aid, the primary wing-feathers
in thirteen cocks and hens of various breeds: in four of them,
namely in two Hamburghs, a Cochin, and Game bantam, there wero

instead of the normal number9; but in counting these feathers
T have followed the practico of fanciors, and have ot included tho
first minuto primary feather, barely threc-quarters of an nch in
length. These feathers differ considerably in relative length, the
fourth, or the mh s sixth, being the longest; with the third
either equal to, or considerably shorter than the fifth. In wild
gallinaceous specics the relative length and number of the main
wing und fal-athers aze extremely constant.
Zho til diftrs much i rectues and size being smal i Malays
very small in Cochins. In thirteen fowls of various
- examined, five had the normal number of 14 feﬁﬂwn,
including in this number the two middle sickle-feathers; six others
(viz. a Caffre cock, Gold-spangled Polish cock, Cochin hen, Sultan
B, Game hen. aid Malay hen had 16 and two (an old Goshin
cock and Malay hen) had 17 feathers. The rumpless fowl has no tail
and in one which I possessed there was no " il-gland ; b this
bird though the os coceygis was extremely imperfect, had ' vestige
of a fail with two rather long feathers in the position of tho outer
caudals. This bird came from a family where, as I was told, the
kept true for twenty years; but rumpless ovia ofien
produce chickens with tails® “An_eminent physiologist®
recently spoken of this breed as a distinet species ; had he examined
the deformed state of the os coceyx he would never have come to
this conclusion ; ho was probably misled by the statement, which may
be found in some works, that failless fowls aro wild in Ceylon; but
this statement, as T have been assured by Mr. Layard and Dr. Kellaert
who have so closely studied the birds of Ceylon, is utterly false.
The tarsi vary considerably in length, being relatively to the

@ ¢Do IEspice, 1850, p. 442. A frizzled fowl sent to me from
For the occurrence of black-boned bones.
n Tegetmeier's
p. 231,

r. Hewitt,
in *Mém. de IAcad. des Sciences’ ¢Poultry Book,' 18
tom.vi. p. 85L; and Azurw, ‘Quad- % Dr. Broe, in Bro
rapbdes du Paraguay,’ tom. ii. p. 524, Journal de Phys.,’ tom. ii. p. 361
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fomur considerably longer in the Spanish and Frizzled, and shorter
in the Silk and Bantam breeds, than in the wild G. bankiva ; but in
the latter, as wo h-vo seen, the tarsi vary in length., The farsi are
often feathered. The feet in many breeds are furnished yith
additional toss.” Golden-spangled Polish fowls ave said u 5o
the skin botween their tocs much developed: Mr. Tegotmeier
observed thisin one bird, but it wasnot so in one which T examined.
Prof. Hoffmann has sent me a sketch of the feet of a fowl of the
common breed at Giessen, with a web extending betwoen tho throo
toes, for about a third of their length. In Cochins the middle toe i
said ® to be nearly double the length of the lateral toes, and there-
fore much longer than in . bankiva or in other fowls; but this was
not the case in two which I examined. The nail of the middle too
in this same breed is surprisingly broad and flat, but in a variable
degree in two birds which I examined ; of this structure in the nail
there is only a trace in G. bankiva.
voice differs slightly, as I am informed by Mr. Dixon, in

almost every breed. The Malays %have a lond, deep, somewhat pro-
longed crow, but with considerable_individual difference. Colonel
Sykes remarks that the domestic Kulm cock in India has not the
shril cloar pipo of the English bird,and  his sealo of notes appears
more limited.”  Dr. Hooker was struck with the * prolonged howling
sereech” of tho cocks in Sikhim.% The erow of the Cochin is noto-
riously and Iudicrously difirant rom ot o the common cock.
The disposition of the’different breeds is widely different, varying
from the savage and defiant temper of the Game-cock to' the
extromely peaceabo temper of the Coshins. 'Tho lafor, it has been

asserted, “ graze to & much greater extent than any other varieties.”
The Spanish fowls suffer more from frost than other breeds.

Bofore we pass on to the skeleton, the degree of distinctness
of the soveral breeds from G. bankiva ought to bo noticed.
Some writers speak of the Spanish as one of the most distinct
breeds, and so it is in gencral aspect; but its characteristi
differences are not important. The Malay appears to me more
distinet, from its tall stature, small drooping tail with more
than fourteen tail-foathers, and from its small comb and
wattles; nevertheless, one Malay sub-breed is coloured almost
exactly like G. bankiva. Some authors consider tho Polish
fowl as very distinct; but this  semi-monstrons breed, as
shown by the and i skull,

M

ixon's ¢Ornamental Poultry’ % Ferguson on ‘ Prize Poultry, p.

»

% ¢Poultry Chronicle,’ vol. i p,  # Col. Sykes in “Proc. Zoalog, Soc.,"
485. Tegetmeier's ‘Poultry Book, 1832, p. 151, Dr. Hooker's « Hima-
1866, p. 41 On Cochins grazing, layan Journais, vol. . p. 14,
ibid,, p. 46,
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The Cochin, from its deeply furrowed frontal bones, peculiarly
shaped occipital foramen, short wing-feathers, short tail con-
taining more than fourteen feathers, broad nail to the middle
toe, fluffy plumage, rough and dark-coloured eggs, and espe-
cially from its peculiar voice, is probably the most distinet of
all the breeds. If any one of our breeds has descended from
some unknown species, distinct from @. bankiva, it is probably
the Cochin : but the balance of evidence does not favour this
view. All the characteristic differences of the Cochin breed
are more or less variable, and may be detected in a greater or
lesser degree in other breeds. Ome sub-breed is coloured
closely like G. bankiva. The feathered legs, often furnished
with ‘an additional toe, the wings incapable of flight, the
extremely quiet disposition, indicate a long course of domes-
tication ; and these fowls come from China, where we know
that plants and animals have been tended from a remote
period with extraordinary care, and where consequently we
might expect to find profoundly modified domestic races.

Osteological Differences.—1 have examined twenty-seven
skeletons and fifty-three skulls of various breeds, including
three of G. bankiva : nearly half of these skulls T owe to the
kindness of Mr. Tegetmeier, and three of the skeletons to
Mr. Eyton.

Tho Skull diftrs greatly in size i diferent broeds, baing nearl
$vios ss long in the 1argess Goohins, bub nok mearly twiodas hroad,
as in Bantams. The bones at the base, from the occipital foramen
to the anterior end (including the guadrates and pterygoids), are
absolutely identical in shape in all the skulls. So is the lower jaw.
In the forehead slight differences are often perceptible between'the
males and females, evidently cansed by the presence of the comb.
In every case I take the skull of &. bankiva as the standard of
comparison. In four Games, in one Malay hen, in an African cock,
in a Frizzled cock from Madras, in two black-boned Silk hens, no
differences worth notice occur. In three Spanish cocks, the form
of the forchead between the orbits differs considerably; in one it is
considerably depressed, whilst in the two ofhers it is ra
nent, with a deep medial furrow; the skull of the hen is smooth.
Tn three skulls of Sebrig ght B ntams the crown is more globular, and
slopes more abruptly to the occiput, than in G. bankiva. In a
Bantam or Jumper from Burmah these same characters are more
strongly pronounced, and the supra-occiput is more pointed. In
2 black Bantam he skull 5 not o globular, and the ucmpn‘l

VOL. 1.
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foramen is very large, and has nearly the same sub-triangular out-
line presently to be described in Cochins; and in this skull the
two ascending branches of the premaxillary are overlapped in @
singular manner by the processes of tho nasal bone, but, as I have
seen only one specimen, some of these differences may be individual.
Of Cochins and_Brahmas (the latter a crossed race approaching
closely to Cochins) I have examined seven skulls; at the point
whero the asconding branches of the premaxillary rest on the frontal
bone the surfaco is much depressed, and from this depression a deep
medial furrow extends backwards to a variable distance; the edges
of this fissure are rather prominent, as is the top of the skull behind
and over the orbits. These characters are less developed in the
hens, Tho plerygoids, and the processes of tho lover juw, aro
broader, relatively to the size of the head, than in G. bankiva ; and
this is likewise the case with Dorkings when of large size. The
fork of the hyoid bone in Cochins is twice as wide as in . bankiva,
whereas the length of the ofher hyoid bones is only as three to

Ofo

Fig. 33.—Occipital Foramen, of natural size. A. Wild Gallus bankiva. B. Cochin Cock.

two. But the most remarkable character is the shape of the
oceipital foramen : in @. bankiva (A) the breadth in a horizontal
line exceeds the height in a vertical line, and the outline is nearly
circular; whereas in Cochins g;) the outline is sub-triangular, and
the vertical line exceeds the horizontal line in length. This same
form likewise oceurs in the black Bantam above referred to, and an
approach to it may be seen in some Dorkings, and in a slight degree
in certain other by

Of Dorkings I have examined three skulls, one belonging fo the
white-sub-breed; the one character deserving notice is the breadth
of the frontal bones, which are moderately furrowed in the middle ;
thus in a skull which was less than once and a half the longth of
that of @. bankiva, the breadth between the orbits was -exactly
double. Of Eamburghs 1 have examined four skulls (male and
female) of the pencilled sub-breed, and one (male) of the spangled sub-
breed; the nasal bones stand remarkably wide apart, but in a
variable degree; narrow memby d_spaces
are left between the tips of the two ascending branches of the pre-
maxillary bones, which are rather short, and between these branches
and the nasal bones. The surface of the frontal bone, on which the
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branches of the premaxillary rest, is vory little depressed. These
poculiaritios nodoubt standin closo rlation with the broad, fattened
Tose-comb characteristic of the Hamburgh by

Thave cxamined fourtoen skulls of belish and ofher crestel breads.
Their differences are extraordinary. First for nine skulls of dif-
forent sub-breeds of English Polish fowls. ~ The hemispherical pro-
tuberance of the frontal bones ™ may be seen in the accompanying

Vi 34—Skulls of natul i, viewed rom sbove il obliquely. A, Wi Gallus
o B White-creted Pollh Cock.

drawings, in which (B)the skull of a White-crested Polish fowl is
shiown oblmucl) from above, with the skull (A) of G baukiva in tho
gitudinal sections are given of the
skull of  Polish fowl and, for Golipariax s Ocatinof thamitag
size. The protuberance in all Polish fowls oceupies tho same position
bu much in size. In one of my nine specimens it was ex-
tremely slight. The degree to which the protuberance is ossified
varies greatly, larger or smaller portions of bone being replaced by
membrane. “In one specimen there was only a single open pore’

® Soo Mr. Tegetmeier's acconnt, M. C. Dareste suspects (‘Recherches
with woodeuts, of the skull of f‘ohsh sur les Conditions de la Vie, &e.,
fowls, in *Proc. Zoolog. Soc.” Nov. Lille, 1863, p. 36) that the protuber-
B 1655 Yo ctour e o mace- s moe Tttt hy ohe Gl
Isid. Geofiroy Saint- Hilaire, *Hist. bones, but by the ossification of the
Gén. des Anomalies,’ tom. i. p. 287,  dura mater,

T2
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generaly,thero are many variously shaped open spaces, ¢

forming an irregular reticulation. = A medial, lo turhml e
ribbon of bone is genenlly retained, but in one specimen there was
10 bone whatever over the whole protuberance, and the skull, when

dleaned ud Viewed from abov, présonted the appearancs of i o
basin. The change in the whole infernal form of the skull is sur-
prisingly great. ‘The brain is modified in a corresponding manner,
as i shown o the (o sections, which d
nablagation. 158 ik Sl tnferia caviky of the tiroe. inio
Which tha skull ey U8 disidad Ja the ons whioh fs s greatly
modifid; 1 1s evidently much laxger than in the Coshin sall of
tho same’size, nd xtends much further beyond tho interorbital
soptu, but Iaterally is less deep. This cavity, asT hear from
Tegotméier, is entircly ed with brain. Tn the skall o oF i Cochin
f all ordinary fowls a strong internal ridge of bone separates
the anterior from the central eavity ; but this ridge is quite absent
in the Polish skull here figured. The shape of the central cavity is
cironla in the Polish, and lengthensd ih the Cochin skull. The
shape of the posterior cavity, together with the position, size, and
number of the pores for the nerves, differ much in these two skulls.
A pit deeply penctrating the occipital bone of the Cochin is entirely
absent in this Polish skull, whilst in another specimen it was well
developed.. In this second specimen the whole internal surface of
tho posterior cavity likewis differs fo 8 sertain extant 1n shape.
T made sections of two other skulls,—namely, of a Polish fowl with
fhe protuberanco singularly litlo dovelopod, and of u Sultan in
which it was a little more doveloped; and when these two skulls
wero placed between the two above figured (fig. 85), a perfect gra-
dation in the configuration of cach part of the internal surface could
Do traced. In the Polish skull, with a small protuberance, the ridge
Detween the anterior and middle cavities was present, but low; and
in the Sultan this ridge was replaced by a narrow furrow standing
ona
Tt may naturally be asked whether these remarkable modifications
in the form of the brain affect the intellect of Polish fowls; some
writers hve sated that they are extremely stupid, but Bechstein
Mr. Tegetmeicr have shown that this is by no means generally
e T e e
wbich “was erazy, and anziously yandered about all day long”
A hen in my possession was solitary in her habits, and was often so
absurbed o everio that B e e e
in the most siagular manner in tho fuculty of finding her way, so
that, If sho stragod . Bunrad yaeds foeh ber foodiig.placo, aha
was ‘completely Tost, and would then obetinately try o proceod. in &
wrong dircetion. 1 have received other and similar accounts of
Polish fowls appearing stupid or half idiotic.™

have
(1793), 5. 400, Sllar Bt oo Mors: Bk sa
lhe»l»mm,' May 11th, 1861, I  Tegetmeier.
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To return o the skull of Polish fowls. The posterior part, viewed
externally, differs little from that of G. bankiva. In most fowls
the posterior-lateral process of the fronfal bone and the process of
the squamosal bone run together and are ossified near their ex-
fremities : this union of the two bones, however, is not constant in
any breed ; and in cleven out of fourteen skulls of crested breeds,
these processes were quite distinct. These processes, when nof
united, instead of being inclined anteriorly, as in all common breeds,
descend atright angles o the lower jaw ; and in this case the longer

Fig. 35.—Longitndinal scctions of Skull of natural siz, viewed laterally, A, Polish Cock.
Cochin Cock, selected for comparison with the above from being of nearly the same

axis of the bony cavity of the car is likewise more perpendicular,
than in other breeds. - When the squamosal process s freo instead
of expanding at the tip, it is reluced to an_extremely fino and
pointed style, of variable length. ~The pterygoid and quadrate bones
Present no differences. The palatine bons are a little more curved
upwards at their posterior ends. The frontal bones, anteriorly to
the protuberance, are, as in Dorkings, very broad, but in a variable
degree. The nasal bones either stand far apart, as in Hamburghs,
or almost touch each other, and in one instance were ossitied
together. Each nasal bone properly sends out in front two long
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processes of equal lengths, forming a fork; but in all the Polish
skulls, exeept one, the inner process was considerably, but in
variable degree, shortened and somewhat upturned. ~ In all the
skalls, except one, the two ascending branches of the premaxillary,
imstead of running up hetween the processes of the nasal bones and
resting on the ethmoid bone, are much shortened and terminate in a
Dlunt, somewhat upturned point. In those skulls in which the
nasal’ bones approach quite close fo each other or are ossified
together, it would be impossible for the ascending branches of the
premasxillary o reach the ethmoid and frontal bones; hence we see
that even the relative comnection of the bones has been changed.
Apparently in consequence of the branches of the premaxillary and
of the inner processes of the nasal bones being somewhat upturned,
fhe external oriices of the nostrila aro wpraised and sheume 1
crescentic outline.

T must still say a few words on some of the foreign Crested
breeds. The skull of a crested, rumpless, white Turkish fow] was
very slightly protuberant, and but little perforated; the ascending
Dranches of the premaxillary was well developed. In another
Turkish breed, called Ghoondouks, the skull was considerably protu-
Derant and perforated ; the ascending branches of the premaxillary
were so much aborted that they projected only /;th of aninch ; and
the inner processes of the nasal hone were so completely aborted, that
the surface where they should have projected was quite smooth.
Here then wo see these two bones modified to an extreme degree.

Sultans (another Turkish breed) I examined two skulls; in that
of the female the profuberance was much larger than in the male,
Tn both skulls the ascending branches of the premaxillary were very
short, and in both the nasal portion of the inner processes of the
nasal bones were ossified fogether. These Sultan skulls differed
from those of English Polish fowls in the frontal bones, anteriorly
to the protuberance, not being broad.,

The last skull which T need describe is a unique one, lent to me
by Mr. Tegetmeier : it resembles a Polish skull in most of its
characters, but has not the great frontal protuberance; it has,
however, fwo rounded knobs of a different nature, which stand
more in 'front, above the lachrymal bones. These curious knobs,
into which the brain does not enter, are separated from each other
by a deep medial furrow ; and this is perforated by a fow minute
pores. The nasal bones stand rather wide apart, with their inner
processes, and th ding branches of the illary, upturn
and shorfened. The two knobs no doubt supported the two great
Honlike projections of the comb.

From the foregoing facts we seo in how astonishing a_manner
some of the bones of the skull yary in Crested fowls. The pro-
tuberance may certainly be called in one sense a monstrosity, as
being wholly unlike anything observed in nature: but as in
ordinary cases it is not injurious to the bird, and as it is strictly
inherited, it can hardly in' another sense be called a monstrosity.
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A series may be formed commencing with the black-boned Silk
fowl, which has a very small crest with the skull beneath penetrated
only by a few minute orifices, but with no other change in its
structure; and from this first stage we may proceed to fowls with
2 moderately large crest, which rests, according to Bechstein, on a
fleshy mass, but without any protuberance in the skull. T may ad

that T have seen a similar fleshy or fibrous mass beneath the tuft
of feathers on the head of the Tufted duck; and in this case there
Was no actual protuberance in the skull, but it had become a little
more globular. Lastly, when we come to fowls with a largely
develo({md crest, the skull becomes largely protuberant and is per-
forated by a multitude of irregular open spaces. The close relation
between the crest and the size of the bony protuberance is shown in
another way; for Mr. Tegetmeicr informs me that if chickens lately
batehed be’selected with a large bony protuberance, when adult

Fig. 36.—Skull of Hurned Fowl, of natural size, viewed from above, a little obliquely. (In
b posscsion of Tegetmeler
they will have a large crest. Thero can be no doubt that in former
times the breeder of Polish fowls attended solely to the crest, and
not to the skull; nevertheless, by increasing the crest, in which he has
been wonderfully successful, he has unintentionally made the skull
protuberant to an astonishing degree; and through correlation of
growth, he has at the same time affected the form and relative con=
nexion of the premaxillary and nasal bones, the shape of the orifice
of the nose, the breadth of the frontal bones, the shape of the post-
lateral processes of the frontal and squamosal bones, the direction
of the axis of the bony cavity of the ear, and lastly the internal
1l;ou_ﬁg\um.iun of the whole skull together with the shape of the
rain,

Vertebre.—In G. bankiva there are fourteen cervical, seven dorsal
with 1ibs, apparently fifteen lumbar and sacral, and six caudal
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vertebrio; ™ but the lumbar and sacral are so much anchylosed that
T am not sure of their number, and this makes the comparison of
the total number of vertebre in theseveral breedsdifiicult. -1 have
spoken of six caudal vertebree, because the basal one is almost
completely anchylosed with the pelvis; but if we consider the
number as seven, the caudal vertebrw agree in all the skelctons.
Tho cervical verichrw are, s Just, stated, in appearanco fouricon ;
Dut out of twenty-three skeletons in a fit state for examination, i
five of them, namely, in two Games, in two pencilled Hamburghs,
and in a Polish, the fourteenth vertebra bore ribs, which, though
small, were perfectly developed with a double articulation, The
presence of these little ribs cannot be considered as a fact of much
importance, forall the cervical vertebra bear representatives of ribs
Dut their development in the fourteenth vertebra reduces the size
of th in the {ransverse processes, and makes this vertebra
exactly like the firstdorsal vertebra. The addition of these lttle ribs
does ot affect the fourteenth cervical alone, for properly the ribs
of the first true dorsal vertcbra are destitute of processes; but
in some of the skeletons in which the fourteenth cervical bore
Jittle ribs the first pair of true ribs had well-developed processes.
When we know that the sparrow s only nine, and the swan twenty-
rvical vertehn,” we need feel no surprise at the number
of the cervical vertebra in the fowl being, as it appears, vatiable.
There are seven dorsal vertebrm bearing ribs; tho first dorsal is
never anchylosed with the succeeding four, which are generally
anchylosed together, In one Sultan fowl, however, the two first
dorsal vertebra were free. In two skeletons, the fifth dorsal was
free; generally the sixth is free (as in (. bankiva), but sometimes
only at its posterior end, where in contact with the seventh. The
seventh dorsal vertebra, in every case excepting in one Spanish cock,
was anchylosed with the lumbar vertebri. So that the degree to
which these middle dorsal vertebr are anchylosed is variable.
ven is the normal number of true ribs, but in two skeletons of
the Sultan fowl (in which the fourteenth cervical vertebra was not
Furnished with little ribs) there were eight pairs; the eighth pair
seemed to be developed on a vertebra corresponding with the first
Tumbar in G, bankiva ; the sternal portion of both the seventh and
eighth Tibs did not reach the sternum. In four skeletons in which
ribs were developed on the fourteenth cervieal vertebra, there were,
when these corvical ribs are included, cight pairs; but in_ono
Game cock, in which the fourteenth cervical was furnished with
ribs, there were only six pairs of true dorsal ribs; the sixth pair in
this caso did not have processes, and thus resembled the seventh

1t appears that I have not caudal vertebre in this genus. But
correctly designated theseveral groups I have used the same terms in all the
of vertebre, for a great authority, following description
Mr. W, K, Parker (*Transact. Zoolog. ~** Macgillivray, ¢ British Birds,' vol.
Soc.” vol. v. p. 198), specifies 16 i, p. 25.
cervical, 4 dorsal, 15 lumbar, and 6
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pair in other skeletons; in this Gamo cock, as far as could be
Judged from the appearance of the lumbar vertebre, a whole dorsal
Vertebra with its ribs was missing. We thus seo that tho ribs
(whether or not the lttle pair attached to the fourteenth cervieal
vertebra be counted) vary from six to eight pair. The sixth pair is
frequently not furnished with processes. The sternal portion of
the seventh pair is extremely broad in Cochins, and is completely
ossified. As previously stated, it is searcely possible to count the
Iumbo-sacral vertebre} but thoy certainly ‘do_not correspond in
shape or number in the several skeletons. The candal vertebrm
are closely similar in all the skolclons, tho only diflrence being
whether or not the basal one is_anchylosed to the pelvis; they
Bty vasy aven in e, mot betng shortez in Cohins, with their
short’ tail-feathers, than in other breeds; in a Spanish cock,
however, the caudal vertebr were a little elongated. In three

rumplesé fowls the caudal vertebre were few in number, and
anchylosed together info o mistormad mass,

In the_individnal vertebrae the differences in structure are very
slight. In the atlas the cavity for the occipital condyle is cither
ossified into a ring, or is, as in Bankiva,

open on its upper margin, The upper arc
of the spinal canal i u litle moro arched

‘hins, in_conformity with the shape
B Gociestal e e i G lua ko
In several skelctons a difference, but not
of much importance, may b obscryed,

which commences at the fourth cervical
vertebra, and is greatest at about the
sixth, seventh, or eighth vertebra; this
consists in the haemal descending processes

being united to the body of the vertebra e,
byasort of buttress, This structure may o “'. sﬁ"ﬁ.‘;fﬁ'.l’f‘.“.{l.‘..‘i;,’
be observed in Cochins, Polish, somo Ham- - Wild Gallus bankisa. B
burghs, and probably other breeds; but i Gk
s absont, or barely developed, in (zumo, Dorking, Spanish, Baniam,
and several other breeds examined by On the dorsal surfaco
oF thio sixth oorvical vertabra ia Cohina threa prominent points
are more strongly developed than in the corresponding vertebra
of the Game fowl or G. bankiva.

Pelvis.—This differs in some fow points in the soveral skeletons.

e anterior margin of the ilinm seems at first to vary much in
outline, but this is chiefly due to the degree to which the margin
inthe middle part is ossified to the crest of the vertebrse; the outline,
‘however, does differ in being more truncated in Bantams, and more
rounded in certain_breeds, as in Cochins. The outline of the
ischiadic foramen differs considerably, being mearly cireular in
Bantams, instend of egg-shaped us in the Bankiva, and more
regularly oval in some skeletons, as in the Spanish. The obturator
nofeh is also much less elongated in some skeletons than in others.
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The end of the pubic bone presents the greatest difference; being

Dardly enlargp(f in the Tankiva; considerably and_gradually
enlarged hins, and in a lesser degree in some other breeds;

and abmpuy enlarged in Bantams. In one Bantam this bone

extended very little beyond the extremity of the ischium. The

whole pelvis in this latter bird differed widely in its proportions,

being far broader proportionally to its length than in Bankiva.

Sternum.—This bone is generally so much deformed that it is

seareely possible to compare its shape stritly i the sevaral breeds.

The form of the triangular ex-

tremity of the lateral processes

differs considerably, being cither

A almost equilateral or much elon-

gated. The front margin of the

crest is more or less perpendicular
and varies greatly, as does the

curvature of the posterior end,

and_the flatness of the lower

surface. The outline of the

being wedge-shaped in the Ban®
kiva, and rounded in the Spanish
breed. The furculum differs in
being more or less arched, and
greatly, as may be seen in the
accompanying outlines, in the
shape of the terminal plate; but
the shape of this part differed
little in two skeletons of the wild
Bankiva. The coracoid presents
no difference worth notice. The
scapula varies in sha ba\ng of

nuarly “mﬁi)m b in Ban-
R e
i iy o, Fosan o ST PRCL DTG 213}'.’,‘{‘,‘2};3
Gallus bankiva. B spﬂll(l!d Polbh narrowed towards the apex in
Fowl. 0. Sumih. Fowk 0. Derkiog; thu two Sultan fowls.
carefully compared

each
separate bone of the leg and wing, xe]auvsly to the same bones
in the wild Bankiva, in the following breeds, which I thought were

the most likely to dife; namely, Cochin, Dorking, Spanish,
Polish, Burmese Bantam, Frizzled Indian, and black-boned Silk
fowls; and it was ly ‘urprising to seo how absolutely ever;

process, articulation, and pore agreed, though tho bones differe
greatly in size. The agreement is far more absolute than in other
parts ‘of the skeleton. In stating this, I do not refer to the
Telative thigkness and length of the seviral bonea; for th tarst
varied considerably in both these respects. But the other limb-
Dones varied little even in relative lngth.
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Finally, T have not examined a sufficient number of skele-
tons to say whether any of the foregoing differences, except
in the skull, are characteristic of the several breeds. Appa-
rently some differences are more common in certain breeds
than in others,—as an additional rib to the fourteenth cervical
vertebra in Hamburghs and Games, and the breadth of the
end of the pubic bone in Cochins. Both skeletons of the
Sultan fowl had eight dorsal vertebre, and the end of the
scapula in both was somewhat attenuated. In the skull, the
deep medial furrow in the frontal bones and the vertically
elongated occipital foramen seem to be characteristic of
Cochins; as is the great breadth of the frontal bones in
Dorkings; the separation and open spaces between the tips of
the ascending branches of the p ies and nasal bones,
as well as the front part of the skull being but little depressed,
characterise Hamburghs ; the globular shapo of the posterior
part of the skull seems to be characteristic of laced Bantams ;
and lastly, the protuberance of the skull with the ascending
branches of the premaxillarics partially aborted, together
with the other differences before specified, aro eminently
characteristic of Polish and other Crested fowls.

But the most striking result of my examination of the
skeleton is the great variability of all the bones except those
of the extremities. To a certain extent we can understand
why the skeleton fluctnates so much in structure; fowls have
been exposed to unnatural conditions of life, and their whole
organization has thus been rendered variable; but the breeder
is quito indifferent to, and never intentionally selects, any
modification in the skeleton. External characters, if not
attended to by man,—such as the number of the tail and
wing feathers and their relative lengths, which in wild birds
are generally constant,—fluctuate in our domestic fowls in
the same manner as the several parts of the skeleton. An
additional too is a * point " in Dorkings, and has become a
fixed character, but is variable in Cochins and Silk fowls.
Lho colour of tho phumago and the form of the comb are in
most breeds, or even sul ly fixed cl
but in Dorkings these points hn,vs not been attended to, m.ui
are variable. When any modification in the skeleton is
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related to some external character which man values, it has
been, unintentionally on his part, acted on by selection, and
has become more or less fixed. We see this in the wonderful
protuberance of the skull, which supports the crest of feathers
in Polish fowls, and which by correlation has affected other
parts of the skull. We see the same result in the two pro-
tuberances which support the horns in the horned fowl, and
in the flattened shape of the front of the skull in Hamburghs
consequent on their flattened and broad “rose-combs.” We
know not in the least whether additional ribs, or the changed
outline of the occipital foramen, or the changed form of the
scapula, or of the extremity of the furculum, are in any way
correlated with other structures, or have arisen from the
changed conditions and habits of life to which our fowls have
been subjected; but there is no reason to doubt that these
various modifications in the skeleton could be rendered, either
by direct selection, or by the selection of correlated structures,
as constant and as characteristic of each breed, as are the size
and shapo of the body, the colour of the plumage, and the
form of the comb.

Effects of the Disuse of Parts.

Tudging from the habits of our European gallinaceous birds,
Gallus bankiva. in its native haunts wonld use its legs and wings
more than do_our domestic_fowls, which rarely fly except to their
roosts, The Silk and the Frizzled fowls, from having imperfect
‘wing-foathers, cannot fly at all; and there is rcason to believe that
both these breeds are ancient, so that their progenitors during
many generations cannot have flown. The Cochins, also, from their
short wings and heavy bodies, can hardly fly up to a low perch,
Therefore in these broeds, especially in the two first, a considerable
diminution in the wing-bones might have been expected, but this is
ot ho case. T ovry specimen, after disarticulating and cloaning
the bones, I carefully compared the relative length of the two main
Dones of the wing o each other, and of the two main bones of the
leg to each other, with those of (7, bankiva; and it was surprising
fo e (cxeapt i the case of the tarsi) how exactly the same relativo

lengt] refained. This curious, from showing how
truly the pmpﬂrt)ons of an organ muy bo inherited, althongh ot
fully exercised during many generations. I then compared in
several breeds tho length of the fomur and tibia with tho humerus
and ulna, and likewise these same bones with thoso of G. baniiva 3
the result was that the wing-bones in all the breeds (cxcept the
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urmese which has unnaturally short legs, are slightly
nhoﬂened relmvely to the leg-bones; but the decrease is o slight
fha it may bo dus to the standard specimen of G bankiva having
accidentally had wings o slightly gronter Jongth than, usual;
that the measurements are not worth giving. it deserves
notice that the Silk and Frizzled fowls, which are quite incapable
of flight, had their wings e reduced Telatively to their legs than
almost any other breed! We have seen with domesticated
B ia e P f iswings aro somieytiak paduoed i length,
whilst the primary feathers are rather increased in length, and it is
just possible, though ot probable, that in the Silk and Frizzled
fowls any tendency to decrease in the length of the wing-bones from
disuse may have been checked through the law of compensation, by
the decreased growth of the wing-feathers, and consequent increased
supply of nutriment. The wing-bones, however, in both these breeds,
are found to be slightly reduced in length when judged by the
standard of the length of the sternum or head, relatively to these
same parts in G. bankiva.
4y he atual weight of the main bones of the leg and wing in twelve
iven in the two first columns in the following table. ‘The
mlcum weight of the wing-bons roltively to the leg-boncs, in
rison with the leg and wing-} ukiva, aro given
B i oot~ e meizht o chewmg -bones in’ G. bankiva
bemg called a hundred.”*

Tase I,

fweac | o e st

Names of Breeds. { uA \Vkl‘hl ul the Leg-bunes in

Fomur | Hamerse | coeupatioon with

| iy \uml oo B

E e

oy

Gn”lls bankiva .. .. wild male 86 54 100
1 Cochin T 12 e S 311 162 83
2 Dorking .. male 557 248 70
Bl Biaaist: (riael) o indle 886 | 183 75
4 Gold-Spangled Polish male | 806 145 75
5 Game, bluck-breasted - mule 203 143 7
6 oy .. .. .0 . 231 116 80
7 - o 08 189 94 79
8  Indian Frizzled .. 206 SH 67
9  Burmese Jumper . fems 53 | 108
10 Hamburgh (pencilled) malo 157 lm 106
11 Hamburgh (pencilled) female 114 108
12 Sk (bllwk -boned) .. female 88 .)7 103

It may be well to explain how leg-bones are to the wing-bones
the calculation has been made for the 86 : 54, or as (neglecting decimals)
third column. In G. bankiea the 100 : 62;—in Cochins as 311 : 162, or
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Tn the eight first birds, belonging to distinet breeds, in this table,
woseo 8 decided reduction in the weight of the bones of the wing.
n the Indian Frizzled fowl, which cannot fly, the reduction is
e greatest extent, namely, to thirty-three per cent. of
e propar proportional Welkht, Tntho next o bicds, including
the Silk hen, which is incapable of flight, we seo that the wings
relatively to the legs, are slightly increased in weight; but it shoul
be observed that, if in these birds the legs had become from n any,
cause xednoed in weight, thiswould givo thio falas sppesran
tho wings luving increased in rlative reizht, Now a sedustion o
s certainly ocenrred with the Burmose Jumper, fu
Sl the legs:are abnowmally shirt, and in the two Hambuighi
and Sﬂk Towl, the legs, though not short, are formed of remarkably
thin and light bones. I make these statements, not judging by
‘ierel Eveuigit, Ent: after having caloulated the waights of tho log.
Bones rlatiely o thoseof G. buukine according o the only two
tandards of comparison which I could use, namely, the relative
lengnm of the head and sternum; for I do not know the weight of
in . bankiva, which would have been a better standard.
Amnrrlmg to these standards, the leg-bones in these four fowls are
a marked manner far lighter than in any other breed. It may
therefore be concluded that in all cases in which the legs have not
been through some unknown cause much reduced in weight, the
wing bones havo bocomo roduced in weight: relatively to the log-
B, i achtpacison with thoe f 0 kah o At this FainioHan
of werght may, T spprehond, sufely bo attributed £0,disuse
To make the foregoing table quite satisfactory, it cugh I Tard
s own st i B eight fret birda he leg-bota have ot actually
inereased in weight out of due proportion with the rest of the body;
this T cannot show, from not knowing, as already remarked, tho
weight of the wild Bankiva.™ I am indeed inclined to suspect that
the leg-bones in the Dorking, No. 2 in the table, are proportionally
100 heavy; but this bird was a very large one, weighing 7 1b. 2 oz,
though very thin. Its leg-bones wére more than ten times as heavy
as those of the Burmese Jumper! 1 tried to ascertain the length
Doth of the leg-bones and wing-bones relatively to other parts of
the body and skelston: but the whole organisation in_these birds,
ave been so long domesticated, has become so variable, that

FOWLS. Ciae. VIL

in Dorkings as 557 : 248,
d 50 on for the
We thus get the series

other breeds.
of 62, 52, 44 for the relative weights
of th; wing-bones in G. bankiva,
Cochins, l)orkmgi, &e.

And now
taking 10), of 62, for the
weight of the wing-| o bantios
w gel, by another ule of thrse, 8
as the weight of the wing-bones

Gochinas 70 in the Dorkiags; and

50 .on for the remainder of the third
column in the table.

7 Mr. Blyth (in * Annals and Mag.
of Nat, Hist,’ 2nd series, vol.
D. 456) gives 3% Ib. as the weight of
a full grown male G.-bankiva; but
from what I have seen of the skins
and skeletons of various In 1
cannot believe that my two specimens
of G. bankica could have weighed so
much.
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10 certain conclusions could be reached. For instance, the logs of
the above Dorking cock were nearly three-quarters of an inch too
short relatively to the length of the sternum, and more than three.
quarters of an inch too long relatively to the length of the skull,
in_comparison with these same parts in (. baniiva,

In the following Table IL. in the two first columns we see in
inches and decimals the length of the sternum, and the extreme
depth of its crest to which the pectoral museles are attached. In
the third column we have the calculated depth of the crest, relafively
to the length of the sternum, in comparison with these same parts
in G. bankivas

TawLe IL

Deptof | vl i

th of | relatively 1 the

Nunes of brcds. e i T by
Steruum. o s

Sternum.|. comparisor; w

b

Toches.

Gallus bankiva .. .. male -2 100
1|Cochin .. .. .. .. male |58 78
2| Dorking .. .. .. .. mals | 695 84
3| Spanish .. . D male | 610 90
4| Polish .. D D male | 507 87
5 Game .. L 1 I male | 545 81
6 Malay female | 510 87
7 Sultn . ale | 4-47 90
8 | Frinzedhen .. .. . male | 4-25 84
9 | Burmese Jumpor .. .. female | 3:06 81
10 | Hamburgh .. .. .. male | 508 81
11 Hamburgh female | 4-55 81
12 | Silk fowl fomule | 4-49 66

By looking to the third column we see that in every case the
depth of the crest relatively to tho length of the sternum, in com-

ison with G. bankiva, i diminished, generally between 10 and
B0'per cont. Bt the degree of reduction varies much, partly in
consequence of the frequently deformed state of the sternum, ~ In
the Silk fowl, which cannot fly, the crest is 3¢ per cent, less decp
than what it ought to have been. This reduction of the crest in all
the breeds probably accounts for the great variability, before
referred to, in the ctirvature of the farculum, and in the shape of its

rnal extremity. Medical men believe that the abnormal form of
the spine so commonly observed in women of the higher ranks
Tesults from the attached muscles ot being fully exercised. So
it is with our domestic fowls, for they use their pectoral muscles

7 The third column is calculated on the same principle as explained in the
previous foot-note, p. 285.
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but little, and, ont of twenty-five sternums examined by me, three
alone were perfectly symmetrical, ten were moderately crooked, and
twelve were deformed to an extreme degree. Mr. Romanes, however,
believes that the malformation is due o fowls whilst young resting
their sternums on the sticks on which they roost.

Finally, we may conclude with respect to the various breeds
of the fowl, that the main bones of the wing have probably
been shortened in a very slight degree; that they have certainly
become lighter relatively to the leg-hones in all the breeds in
which these latter bones are not unnaturally short or deli-
cato; and that the crest of the sternum, to which the pectoral
muscles are attached, has invariably become less prominent,
the whole sternum being also extremely liable to deformity.
These results we may attribute to the iessened uso of the
wings.

Correlation of Growth—T will here sum up the fow facts
which I have collected on this obscure, but important, subject.
In Cochin and Game fowls there is perhaps some relation
between the colour of the plumage and the darkness of the
egg-shell. In Sultans the additional sickle-feathers in the
tail are apparently related to the general redundancy of the
plumage, as shown by the feathered logs, large crest, and.
beard.  In two tailless fowls which I examined the oil-gland
was aborted. A large crest of feathers, as Mr. Tegetmeier
has remarked, seems always accompanied by a great dimi-
nution or almost entire absence of the comb. A large beard
is similarly accompanied by diminished or absent wattles.
These latter cases apparently come under the law of com-
pensation or balancement of growth. A large beard beneath
the lower jaw and a large top-knot on the skull often go
together. The comb when of any peculiar shape, as with
Horned, Spanish, and Hamburgh fowls, affects in a corre-
sponding manner the underlying skull; and we have seen
how wonderfully this is the case with Crested fowls when
the crest is largely developed. With the protuberance of the
frontal bones the shape of the internal surface of the skull
and of the brain is greatly modified. The presence of a crest
influences in some unknown way the development of the
asconding branches of the premaxillary bone, and of the
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inner processes of the nasal bones; and likewise the shape of
the external orifice of the nostrils. There is a plain and
curious correlation between a crest of feathers and the im-
perfectly ossified condition of the skull. Not only does this
hold good with nearly all crested fowls, but likewise with
tufted ducks, and as Dr. Giinther informs me with tufted
geese in Germany.

Lastly, the feathers composing the crest in male Polish
fowls resemble hackles, and differ greatly in shape from those
in the crest of the fomale. The neck, wing-coverts, and loins
in the malo bird are properly covered with hackles, and it
would appear that feathers of this shape have spread by
correlation to the head of the male. This little fact is in-
teresting ; because, though both sexes of some wild gallina-
ceous birds have their heads similarly ornamented, yet there
is often a difference in the size and shape of feathers forming
their crests. Furthermore, there is in some cases, as in the
male Gold and in the male Amherst pheasants (P. pictus and
amlerstice), a close relation in colour, as well as in structure,
Detween the plumes on the head and on the loins. It would
therefore appear that the same law has regulated the state of
the feathers on the head and body, both with species living
under natural conditions, and with birds which have varied
under domestication.

VOL. 1. v
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CHAPTER VIIL

URK] ¥ L—CANARY-

DUCKS, SEVERAL HREEDS OF—FPROGRESS OF DOMESTIOATION—ORIGIN OF
FROM’THE COMMON WILD-DUCK—DIFFERENCES 1Y THE DIFFERENT BREEDS
JLOGICAL DIFFERENCES—EFFECTS OF USE AND DISUSE ON THE

LIMB-BONES.
(xooss ANCIENTLY VARIATION

PEACOLK ORIGIN OF BLACK-SHOULDERED BREED.
TUBKLY lnl:ms o?—cmsszn WITH THE UNITED STATES SPECIES—

GUINEAFOWT, CANARY- BIRD, GOLD-FISH, HIVE-BEES.

SILK-MOTHS, SPECIES AND BREEDS OF—ANCIENTLY DOMESTICATED—
CARE IN THEIR SELEOTION—DIFFEKENCES IN THE DIFFERENT RACES—IN
THE GG, AND COCOON. oF ciA-

T wiLL, as in previous cases, first briefly describe the chief
domestic breeds of the duck:—

_ Bumep 1. Common Domestic Duck—Varies much in colour and

in_ broportions, and diffrs in instncts and disposition o the
itk Thecn s scveral suErosia 1o (h) s Ayia ey L
great size, white, with pale-yellow beak and legs; abdominal dermal
sack largely developed. (2) The Rouen, of great size, coloured like
the wild duck, with green or mottled beak ; dermal sack largely
developed. (5) Tuﬂed Duck, with a large top-knot of fine downy
feathers, o floshy mass, with the skull perforated
b i e fopknck in » dack whish T fmporled froms Halland
waa two and o half inches in diameter. (4) Labrador (or Canndian,
or Buonos Ayres,or East Tndian); plumago entively black; beak
broader, relatively f ita Janeth, than. 4 the wild duok eggs slightly
tinted with black, This sub-breed perhaps ought to bo ranked as
a breed; it includes two_ sub-varietics, ono as large as the common
domestic duck, which T have kept alive, and the other smaller and
often capable of flight! T presumo i is this latter sub-varioty
which has been described in France® as flying well, being rather
wild, and when cooked having the flavour of the wild duck ; never-

1 <Poultrs Chro

de’ (1854), vol. 2 Dr. Turral, in * Bull, Soc. d’Ac-
ii. p. 91, and vol. 3

. p. 39 climat, tom. vii. 1860, p. 541
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theless this sub-variety is like other domesti
ducks and unlike the wild duck. These black Labrador ducks
breed true; but a case is given by Dr. Turral of the French sub-
varicty producing young with some white feathers on the head and
neck, and with an ochre-coloured pateh on the breast.
BREED 2. Hook-billed. Duck.—This bird presents an extraordinary
appearance from the downward curvature of the beak. The head i
m tufted. The common colour is white, but some are oloured
like wild ducks. Tt is an ancient breed, having been noticed in
1676.° It shows its prolonged domestication by almost incessantly
laying eggs, like the fowls which are called everlasting layers.

D 3. Call Duck—Remarkable from its small size, and from
the extraordinary loquacity of the female. Beak short. These
birds are either white, or coloured like the wild duck.

BrEED 4. Penguin Duck—This is the most remarkable of all the
reeds, and seems to have originated in the Malayan archipelago.
It walks with its body extremely erect, and with its thin neck
stretched straight upwards. Beak rather short. Tail upturned,
including only 18 feathers. Femur and metatarsus elongated.

Almost all naturalists admit that the several breeds are
descendod from the common wild duck (Anas boschas) ; most
fanciers, on the other hand, take as usual a very different
view. Unless we deny that domestication, prolonged during
centuries, can affect even such unimportant characters as
colour, size, and in a slight degree proportional dimensions
and mental disposition, there is 1o reason whatever to doubt
that the domestic duck is descended from the common wild
species, for the one differs from the other in no important
character.  We have some historical evidence with respect to
the period and progress of the domestication of the duck. It
was unknown® to the ancient Egyptians, to the Jews of the
Old Testament, and to the Greeks of the Homeric period.
About eighteen centuries ago Columella” and Varro speak of

? Willughby’s ¢Ornithology,! by ~ ° Rev. E. S. Dison, ‘Ornamental
Ray, p. 381 This breed is also and Domestic Poultry’ (I848), p.
i by Albin, in 1734, in his  117. Mr. B. P. Brent, in *Poultry
Birds, vol. ii. p. 86.  Chroniele,’ vol. iii, 1855, p. 512.
in‘ Annales duMuséum,’ ¢ Crawfurd on the ‘Relation of
tom. ix. p. 128, says that moulting  Domesticated Animals to Civilisation,’
and incubation alone stops these ducks , read before the Brit. Assoc. at Oxford,
laying. Mr. B. P. Brent makes a .
similar remark in the ¢ Poultry Chro- 7 Dureau de la Malle, in ¢ Annales
nicle,” 1855, vol. 512, des Sciences Nat.,” tom. xvil. p. 1643

u2

igus
“Nat. Hist. of
*F. Cuy
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the necessity of keeping ducks in netted enclosures like other
wild fowl, so that at this period there was danger of their
flying away. Moreover, the plan recommended by Columella
to those who wish to increase their stock of ducks, namely,
to collect the eggs of ‘the wild bird and to place them under
a hen, shows, as Mr. Dixon remarks, “that the duck had
not at this time become a naturalized and prolific inmate of
the Roman poultry-yard.” The origin of the domestic duck
from the wild species is recognised in nearly every language
of Europe, as Aldrovandi long ago remarked, by the same
name being applied to both. The wild duck has a wide
range from the Himalayas to North America. Tt crosses
veadily with the domestic bird, and the crossed offspring are
perfectly fertile.

Both in North America and Europe the wild duck has been
found easy to tame and breed. In Sweden this experiment,
was carefully tried by Tiburtius; he succeeded in rearing
wild ducks “for three generations, but, though they were
treated like common ducks, they did not vary even in a
singlo feather. The young birds suffered from heing allowed
to swim about in cold water,® as is known to be the case,
though the fact is a strange one, with the young of the
common domestic duck. An accurate and well-known ob-
server in England® has described in detail his often repeated
and ; i in_domesticating the wild duck.
Young birds are casily reared from eggs hatched under a
bantam; but to succeed it is indispensable not to place the
eggs of both the wild and tame duck under the same hen,
for in this case “the young wild ducks dio off, leaving their
more hardy brethren in undisturbed possession of their foster-
mother's care. The difference of habit at the onset in the

and tom. xxi. p. 55 Rev. E. S.
Dixon, ‘Ornamental Poultry,’ p. 118.
‘Tame ducks were not. known in Aris-
totle’s time, as remarked by Volz, in
his ¢ Beitriige zur Kulturgeschichte,’
1852, s. 78.

* 1 quote this account from ¢ Die ,

Enten- und  Schwanenzucht,” Ulm,
1828, 5. 143, See Audubon’s * Ornitho-
1 Biography,” vol. ii. p. 168, on

She tamingof ducks anthe Missisippi.
For the sume fact in England, see Mr.
i Mag. of Nat,

. vol. vi 35, p. 542; and
Atr. St. Joha, * Wild Sports and Nat.
Hist. of the Highlands,” 1846, p. 129,
in *Journal o

and

ewitt, in
Horticulture, 1862, p. 773;
1863, p. 9.
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newly-hatched ducklings almost entails such a result to a
certainty.” The wild ducklings were from the first quite
tame towards those who took care of them as long as they
wore the same clothes, and likewise to the dogs and cats of
the house. They would even snap with their beaks at the
dogs, and drive them away from any spot which they coveted.
But they were much alarmed at strange men and dogs,
Differently from what occurred in Sweden, Mr. Hewitt found
that his young birds always changed and deteriorated in
character in the course of two or three generations ; not-
withstanding that great care was taken to prevent their
crossing with tame ducks. After the third generation his
birds lost the elegant carriage of the wild species, and began
to acquire the gait of the common duck. They increased in
size in each generation, and their legs became less fine. The
white collar round the neck of the mallard became broader
and less regular, and some of the longer primary wing-feathers
became more or less white. When this occurred, Mr. Hewitt
destroyed mearly the whole of his stock and procured fresh
eggs from wild nests; so that he never bred the same family
for more than five or six generations. His birds continned
to pair together, and mever became polygamous like the
common domestic duck. I have given these details, because
mno other case, as far as I know, has been so carefully re-
corded by a competent observer of the progress of change
in wild birds reared for several generations in a domestic
condition.

From these considerations there can hardly be a doubt that
the wild duck is the parent of the common domestic kind ;
nor need we look to other species for the parentage of the
more distinct breeds, namely, Penguin, Call, Hook-billed,
Tufted, and Labrador ducks. ~Iwill not repeat the arguments
used in the previous chapters on the improbability of man
having in ancient times domesticated several species since
become unknown or extinct, though ducks are not readily
exterminated in the wild state;—on some of the supposed
parent-species having had abnormal characters in comparison
with all the other species of the genus, as with Hook-billed
and Penguin ducks ;—on all the breeds, as far as is known

© The Complete Work of Charles Darwin Online



294 DOMESTIC DUCKS. Crar. VIIL

being fertile together ;*—on all the breeds having the sume
general disposition, instinet, &o. But ono fact bearing on
this question may be noticed : in the great duck family, one
species alone, namely, the male of A. boschas, has its four
middle_tail-feathers curled upwardly; now in every one
of the above-named domestic breeds these curled feathers
exist, and on the supposition that they are descended from
distinct species, we must assumo that man formerly hit
upon species all of which had this now uniquo character.
Moreover, sub varictics of each breed are colonred almost
exactly like the wild duck, as I have seen with the
largest and smallest breeds, namely Rouens and Call ducks,
and, as Mr. Brent states,! is the case with Hook billed
ducks. This gentleman, as he informs me, crossed a white
Aylesbury drake and a black Labrador duck, and some of
the ducklings as they grew up assumed the plumage of the
wild duck.

With respect to Penguins, I have not seen many specimens,
and none were coloured precisely like the wild duck ; but Sir
James Brooke sent mo three skins from Lombok and Bali, in
the Malayan archipelago; the two females were paler and
more rufous than the wild duck, and the drake differed in
having the whole under and upper surface (excepting the
neck, tail-coverts, tail, and wings) silver-grey, finely pencilled
with dark lines, closely like certain parts of the plumage of
the wild mallard, But I found this drake to be identical in
every feather with a variety of the common breed procured
from a farm-yard in Kent, and I have occasionally elsewhere
seen similar specimens. The oceurrence of a duck bred under
so peculiar a climato as that of the Malayan archipelago,
where the wild species does not exist, with exactly the same

1 ['have met with several state- inter se, so that the experiment was
ments on_the fertility of the several not fully tried. Some haltbred
breeds when crossed, Mr. Yarrell Penguins and Labradors were again
assured me that Call and common crossed with Penguins, and supsee
ducks are perfoctly fertile together.  quently bred by me infer se, and they
1 crossed Hook-billed and common  were extremely fortile.
ducks, and a Penguin and Labrador, ™ *Poultry Chronicle,’ 1855, vol.
and the crossed Ducks were quite iil. p. 512.
fertile, though they were not bred
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plumage as may occasionally be seen in our farm-yards, is a
fact worth notice. Nevertheless the climate of the Malayan
archipelago apparently tends to cause the duck to vary much,
for Zollinger,'* speaking of the Penguin breed, says that in
Lombok  there is an nnusual and very wonderful variety of
ducks.” One Penguin drake which T kept alive differed from
those of which the skins were sent me from Lombok, in
having its breast and back partially coloured with chestnut-
brown, thus more closely resembling the Mallard,

From these several facts, more especially from the drakes
of all the breeds having curled tail-feathers, and from certain
sub-varieties in each breed occasionally resembling in general
plumage the wild duck, we may conclude with confidence
that all the breeds are descended from A. boschas.

T will now notice some of the peculiarities characteristic of the
soveral breeds. The eggs vary in colour; somo common ducks
laying pale-groenish and others quite white eggs. The eges which
aro first laid during each season by the black Labrador duck, are
tinted black, as if rubbed with ink. A good observer assured me
that one year his ducks of this breed laid almost perfectly white
cggs. Another curious case shows what singular variations some-
times oceur and are inherited; Mr. Hanscll® relates that he had
4 common duck which always laid eggs with the yolk of a_dark-
brown r:olnm' like meted glne; and tho young ducks, hatched from
thoso oges, aid the same kind of eggs, 2o that the breed had to
estroy

e Fbolc-billed duck is highly romarkable (seo fg. of skull
Joodeut No. 89); ‘and.ita peculiar benke has been inherited u
least since the_ yea his structure is evidently nnnlogo\us
gy Bagaulotfen carrier pigeon. Mr. Brent
says that, when Hoolcbilled duks aro crossed with common ducks,
“many young ones are produced with the upper mandible shorter
than _the lower, which not untreqnently causes the death of the
Dird” With ducks a tuft of feathers on the head is by no means a
rare occurrence; namely, in the True-tufted breed, the Hook-bill
the common farm-yard Kind, and in‘a duck having no other pecu:
Tiarity which was sent to me from the Malayan archipelago, ~The
tuft is only so far interesting as it affects the skull, which is thus
rendered slightly more globular, and is perforated by LT
apertures. Call ducks aro remarkable from their extraordina

12 ¢Journal of the Indian Archi- (1849 1850), p. 2353,
pelngoy vol.v. p. 334, * Poultry Chronicle,” 1855, vol.
3 ¢The Zoologist,' vols. vii, viii. i, p. 512,
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Toquacity : the drake only hisses like common drakes; nevertheless,
when paired with the common duck, he transmits to his female
offspring a strong quacking tendency. This loquacity seems at
first o surprising character to huve been acquired undor domesti;
cation. But the voice varies in the different breeds; Mr. Brent!s
saya that Hookehilled ducks’are véry Ioquasios, and that Ronens
utter a “dull, loud, and monotonous cry, easily distinguishable by
an n 5" As the loquacity of the Call duck is highly
serviopable, these birds being used i decoys, this quality may havs
been increased by selection. = For instance, Colonel Hawker says, if
young wild ducks cannot be got for a decoy, “ by way of make-shift,
ieest tame bivds which ar the most clumorbus, oven if their colour
should not be like that of wild ones.” It has been erroncously
aserted that Call ducks hatel thir oges fu i s e

The Penguin duek is the most remarkable of all the breeds; the
thin neck and body are carried erect; the wings are small; the tail
is upturned ; and the thigh-bones and metatarsi_are considerably
lengthened in proportion with the same bones in the wild duck.
In five specimens examined by me there were only eighteen tail-
feathers instead of twenty as in the wild duck; but I have also
found only ecighteen and nineteen tail-feathers in two Labrador
ducks. On the middle toe, in three specimens, there were twenty-
soven o enty-ight seutli, wheroas in two vild ducks thoro we wars
thirty-one and thirty-two. The Penguin when crossed tru
with much power i e pesaliar form of hody and gait to its ompnng,
this_was manifest with_some hybrids raised in the Zoological
Gardens between one of these birds and the Egyptian goose’
(Anser_agyptiacus), and likewise with some mongrels whick I
raised between the Penguin and Labrador duck. 1 am not much
rised that some writers should maintain that this breed must
De descended from an unknown and distinct species; but from the
reasons already assigned, it seems to me far more probable that it
is the descendant, much modified by domestication under
unnatural climate, of Anas boschas.

Ostedlogical Characters —Tho skulls of the several breeds differ
from each other and from the skull of the wild duck in very little
except in the propm‘ho)ml length and curvature of the premaxil-
Jaries. These latter bones in the Call duck aro short, und a line
drawn from their extremities to the summit of the skull is nearly
straight, instead of being coneave as in the common duck so that

¢ Poultry Chronicley’ vol. i, i1 <Cottago Gardener” April 9th,

1855, p. 312.” With respect to Rouens,

see ditto, vol. i., 1854, p. 167. W nwhmr.m,hucmwmnw
18 Col. Hawker'’s ‘ Instructions to Se

by M. ngchamps in
young Sportsmen,’ quoted by Mr,  *Bulletins (tom. xii. No 10) s
Dison in his Ornamental Poultry;  Roy. de Bruxelles?

25,
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the skull resembles that of a small goose. Tn the Hook-billed duck
(fig. 39), these same bones as well as the lower jaw curve down-
yards in a most remarkablo manner, s represented. In th
Labrador duck the premaxillaries are rather broader than in the
wild duck; and in two skulls of this breed the vertical ridges on
each side of the supra-occipital bone are very prominent. In the
Penguin the premaxillaries are relatively shorter than in the wild
duck; and the inferior points of the paramastoids more prominent.
In o Dutch tufted duck, the skull under the enormous tuft s
slightly more globular and was perforated by two large apertur
in'this skull the lachrymol boes were produced maach furthes
b.wkwnrds, 50 s to have a different shape and nearly to touch the
post. lat. processes of the frontal bones, thus almost completing the
Dony orbit of the eye. As the quadrate and pterygoid bones are of

Fig 30—kl viewed laterally, reuced o two-thirs of the atural sie. A Wil Duck.
'B. Hook-billed Duck.

such complex shape and stand in relation with so many other
bones, I carefully compared them in all the principal breeds; but
exeepting in size they presented no difference.

Vertebre and Ribs.—In one skeleton of the Labrador duck there
were the usual fifteen cervical vertebre and the usual nine dorsal
vertebrm bearing ribs; in the other skeleton there were fifteen
cervical m\d e dorsal votele with ibs; nor, 2 far as onld be
judged, was this owing merely to a rib having been developed on
1 el R AR A G T s
vertebra agreed perfectly in number, shape, and size with those of
the wild dusk, In two skeletons of tho Call duck here were
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fifteen corvical and nine dorsal vertebre ; in a third skeleton small
ribs were attached to the so-called fifteenth cervical vertebra,
making ten pairs of ribs; but these ten ribs do not correspond, or
arise from the samo vertebra, with the ton in the above-mentioned
Labrador duck. Tn the Call duck, which had_small ribs attached
to the fifteenth cervieal vertebra, the hamal spines of the thirteenth
and fourteenth (cervical) and of the seventeenth (dorsal) vertebrm
corresponded with the spines on the fourteenth, fifteenth, and
elghteenth vertebre of the wild duck: so that each of these
bree had acquired a structure proper to_one posterior to it in
sition. In the eighth cervical
verhebm of this same Call duck
(fig. 40, B), the two branches of the
hsemal spine stand much closer
together than in the wild duck
(4), and the descending heemal
Processes much  shortened.
In the Penguin duck the neck
from its thinness and erectness
falsely appears (as ascertained by
measurement) to be much elon-
gated, but the cervieal and dorsal
vertebrae present no difference ;
the posterior dorsal vertebrie,
however, are more completely
anchylosed to the pelvis than in
the wild duck. The Aylesbury
duck has fifteen cervical and ten

cer ertebra. of Aylesbury Duck,
viewed laterally.

- dorsal vertebr furnished with
ribs, but the same number of
Iumbar, sacral, and caudal verte-
bree, as far as could be traced, as

in the wﬂd duck. The csrv:cal

vertcbrm in this same duck
D) were much broader and thicker relatively fo their length e
o i (C); 50 much so, that I have thought it worth whilo to
e & sketih, of the twelfth arvical varobrs in thess O, bixda,
From the forogoing statements wo seo that tho dticonth coreion
rtebra oceasionally becomes modified into a dorsal vertebra, and

“when tis onurs a1l 1 Bajatatag vertobrs axs maodifial - e slko
see that an additional dorsal vertebra bearing a rib is occasionally
developed, the mumber of the cervical and lumbar vertebra
apparently remaining the same as usual

T examined the bony enlargement of the trachea in the males of
the Penguin, Call, Hook-billed, Lnbmdor, and Aylesbury breeds ;
and in all it was identical in shape.

The pelvis is remarkably uniform; but in the skeleton of the
Hook-billed duck the anterior part is much bowed inwards ; in the
Aylesbury and some other breeds the ischiadic foramen’ is less
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elongated. In the sternum, furculum, coracoids, and scapul, the
differences are so slight and so variable as not to be worth notice,
except that in two skeletons of the Penguin duck the terminal
portion of the scapula was much attenuated.

Tn the bones of the leg and wing no modification in shape could
be observed. But in the Penguin and Hook-billed ducks, the
terminal phalanges of the wing are a little shortened. In the
former, the femur, and metatarsus (but not the tibia) are con-
siderably lengthened, relafively to the same bones in the wild duck,
and to the wing-bones in both birds, This clongation of the leg”
bones could be seen whilst the bird was alive, and is no donbt
connected with ifs peculiar upright manmer of walking,

large Aylesbury duck, on the other hand, the tibia was the m\ly
bonc uf um leg which relatively to the other bones was slightly

lngthe

he effects of the increased and decreased Use of the Limbs.—In
il B ot wing (measured separately after
having been cleaned) relatively to those of the leg have become
slightly shortened, in comparison with the same bones in the wild
duck, as may be scen in the following table :i—

Lt of Femus vt Hamers
Nome of Breed. “Tibla, and Radius, and Meta- | Or as
tarsis et
Incles, Inches.
Wild mlﬂlrml plhoid v 714 928 100 : 129
i 861 10-43 100 : 120
Tafted (Unmh) 825 983 100 : 119
enguin 712 878 100 : 123
Call 620 77 100 : 125
b ot ail
i
|
Wild duck (another speci-
men b 10-07 100 : 147
Common doestic duck 1. | 815 1126 100 : 138

In the foregoing table we sce, by comparison with the wild duck,
that the reduction in the lmg,th of the bones of the wing, ro-
Iatively to thoso of the legs, though slight, is universal. The
reduction is least in tlxe Call’ duck, which has the power and the
habit of frequently fly.

Tn weight thero is # greater rlative difforence between the bonés
of the leg and wing, as may be seen in the following table:—
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Welghtof Femur, | Weightof
Nome of Breed. | i and™ | Homerut T, | Or s
Metathrsus. A Metacarpus.
| Grains. Gratts.
mim.ll.ni ik Lol 51 97 100: 179
e T 164 204 100 124
iy ok 107 160 100 : 149
Tatted (D lch) it 11 18 100 : 133
Penguin iy 75 90°5 | 100:120
e 141 | 18 100:: 117
Call .. . . a7 | 9% 100 : 163
Welght of all the | Weight of all the
Bones of the | Banes of the
Leg and . Wing.
. Grans.
Wild (another specimen) 66 15 100: 178
Common domestic duck.. 127 158 100 : 124

I theso domesticated birds, the considerably lessencd weight of
the bones of the wing (i. e. on an average, twenty-five per cent. of
their proper proportional yeight), os woll as their slightly lessened
length, relatively to the leg-bones, might follow, mot from any
actual ‘decrease in the wing-bones, but from the increased weight
and length of the bones of the legs. The first of the two tables on
the next page shows that the leg-bones relatively to the weight of
the entire skeleton have really increased in weight ; but the second.
table shows that according o the same standard the wing-bones
have also really decreased in weight; so that the relative dis-
{;x)opomou shown in the foregoing tables between the wing and leg-

mes, in comparison with those of the wild duck, is partly due fo
the increase in weight and length of the leg- bunes. and partly to
the decrease in weight and length of the wing-bone:

With respect to the two following fables, T may st state that T
tested them by taking another skeleton of a wild duck and of a
common domestic_duck, and by comparing the weight of all the
bones of the leg with all those of the wings, and the result was the
same. In the first of theso tables we sea that the leg-bones in each
case have increased in actual weight. 1t might have been expected
that, with the increased or decreased weight of the entire skeleton,
the feg-bones would have become proportionally heavier or lighter;
but their greater weight in all the breeds relatively to the other

nes can be accounted for only by theso domestic birds having
used their legs in walking and standing much more than the wild,
for they never fy, and tho more artificial breods rarely swim.
the second table W see, with the exception of one case,
reduction in the weight of the bones of the wing, and this no > Gt
has resulted from their lessened use. The ono exceptional case,
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Weight of entire
Sccleron,
(N.B. One Mietatar-| Weight of
Hame of Breed. Temoved fros sk | Tivaragd | OF®
keloton, as it ‘had | Mel
een accidentally lost
in two cases.)
Grains. Grains.
Wild malland .. .. .. 839 54 | 1000: 61
Aglesbury ... .. L. . 1925 164 | 1000: 85
Tafted (Duteh) .. .. . 1404 UL | 1000:79
Penguin .. Biecls 71 75 | 1000:86
Call (from M. Fos, a7 | &7 | 000:79
Welghtof Skcieton | Haghoran,
eght of Skcleton | Huner
G bove. " | Hadius amt
ciacarpus.
Grains. Grains,
Wild mallard i 839
. 1925 204
1404
s 871 90
. Baker) .. 914 100
Call (from Mr. Fox) .. .. 7 92 | 1000:129

namely, in one of the Call ducks, is in truth no exception, for this
bind was constantly in tho habit of flying about ; and T have seon
it day after day rise from my grounds, and fly for a long time in
circlés of more than a mile in diameter. In this Call duck thero is
not only no decrease, but an actual increase in the weight of the
wing-bones relatively to those of the wild-duck ; and this probably
is consequent on the remarkable lightness and thinness of all the
bones of the skeleton.

Lastly, I weighed the furculum, coracoids, and seapula of a wild
duck and of a_common domestic duck, and I found that their
weight, relatively to that of the whole skeleton, was as one hundred
in the former to eighty-nine in the latter; this shows that these
bones in the domestic duck have been reduced eleven per cent. of
their due proportional weight. The prominence of the crest of the
sternum, relatively to its length, is also much reduced in all the
domestic breeds. These changes have evidently been caused by
the lessened use of the wings.

It is well known that several birds, belonging to different
Orders, and inhabiting oceanic islands, have their wings
greatly reduced in size and are incapable of flight. I sug-
gested in my * Origin of Species’ that, as these birds are not
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perseented by any enemies, the reduction of their wings had
probably been caused by gradual disuse. Hence, during the
earlier stages of the process of reduction, such birds would
probably have resembled our domesticated ducks in the state
of their organs of flight. This is the case with the water-
hen (Gallinula nesiotis) of Tristan d’Acunha, which *can
flutter a little, but obvionsly nses its legs, and mot its wings,
as a modo of escape.” Now Mr. Sclater!® finds in this bird
that the wings, sternum, and coracoids are all reduced in
length, and the crest of the sternum in depth, in comparison
with the same bones in the Buropean water-hen (G. chloropus).
On the other hand, the thigh-bones and pelvis are increased
in length, the former by four lines, relatively to the same
bones in the common water-hen. Hence in the skeleton of
this natnral species nearly the same changes have occurred,
only carried a little further, as with our domestic ducks, and
in this latter case I presume no one will dispute that they
have resulted from the lessened use of the wings and the in-
creased use of the legs.

ThE GoOSE.

s bird deserves some notice, as hardly any other anciently
domesticated bird or quadruped has varied so little. That
geeso were anciently domesticated we know from certain
verses in Homer; and from these birds having been kept
(888 1) in the Capitol at Rome as sacred to Juno, which
sacredness implies great antiquity. That the goose has
varied in some degree, we may infer from naturalists not
being unanimous with respect to its wild parent-form;
though the difficulty is chiefly duo to the existence of three
or four closely allied wild European species® A large
majority of capable judges are convinced that our geese are
descended from the wild Grey-log goose (A. ferus); the

¢ Proe. Zoolog. Soc. 1861, p. Pnnllry,’ by Rev. E. S. Dixon, 1848,
2 The goose figured on_the
& g1

Ceylon,’ by Sir J. E. Tennent, Pl o soems to bave
1859, vol. i. p. 485; alsoJ. Crawfurd  been. the Jed goose of Fy
on the Relation of Domest. Animals % Mucgllhvﬂys "B Bindsy

to Civilisation,” read before Brit.  vol. iv.
See also *Ornamental

© The Complete Work of Charles Darwin Online



Cuar. VIIT, DOMESTIC GOOSE, 303

young of which can easily be tamed.® This species, when
crossed with the domestic goose, produced in the Zoological
Gardens, as T was assured in 1849, perfectly fertile offspring.2
Yarrell ** has observed that the lower part of the trachea of
the domestic goose is sometimes flattened, and that a ring of
white feathers sometimes surrounds the base of the beak.
These characters seem at first sight good indications of a
cross at some former period with the white-fronted goose
(4. albifrons); but the white ring is variable in this latter
species, and we must not overlook the law of analogous varia-
tion ; that is, of one species assuming some of the characters
of allied species.

As the goose has proved so little flexible in its organization
under long-continued domestication, the amount of variation
which it has undergone may be worth giving. It has increased
in size and in productiveness;*® and varies from white to a
dusky colour. Several observers® have stated that the
gander is more frequently white than the goose, and that
when old it almost invariably becomes white; but this is not
the case with the parent-form, the 4. forus. Here, again, the
law of analogous variation may have come into play, as the
almost snow-white male of the Rock goose (Bernicla antarctica)
standing ou the sea-shore by his dusky partner is a sight
well known to those who have traversed the sounds of, Tierra
del Fuego and the Falkland Islands. Some geese have top-
knots; and the skull beneath, as before stated, is perforated.
A sub-breed has lately heen formed with the feathers reversed
at the back of the head and neck.?” The beak varies a little
in size, and is of a yellower tint than in the wild species; but

land (‘ Annals and  the wild goose lays from five to eight

= M, A. Stri
e, which is a much fewer number

) pe red some young
mld gctu:. and found them in habits
and in all characters identical with
i domtic gose
slea Hunters

ays, edited
h, B, ~
# Yarrell's ¢ Brition Bids vol, i,

P 142,
5L, Lloyd, ¢
tures,’ 1854, vol.

andinavian A
. p. 413, says et

gf Not Hist, 8rd sarlo, vol. . ogge,
12

than that 1 by our domestc gose.
ev. L Jenyns seems first
s bk e
sh Animals.’ See also Yarrell,
and Dixon in his ¢ Ornamental Poul:
try! (p. x.m), aml ¢ Gardener’s Chroni-
cle,’ 1857, p
* Mr. Burllef. exhibited the head
and neck of a bird thus characterised
before the Zoologieal Soc., Feb. 1860.
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its colour and that of the legs are both slightly variable.2s
This latter fact deserves attention, because the colour of the
legs and beak is highly serviceable in discriminating the
several closely allied wild forms.?? At our Shows two breeds
are exhibited; viz. the Embden and Toulouse; but they
differ in nothing except colour.® Recently a smaller and
singular variety has been imported from Sebastopol ! with
the scapular feathers (as T hear from Mr. Tegetmeier, who
sent me specimens) greatly elongated, curled, and even
spirally twisted. The margins of these feathers are rendered
plomose by the divergence of the barbs and barbules, so that
they resemble in some degree those on the back of the black
Australian swan. These feathers are likewise remarkable
from the central shaft, which is excessively thin and trans-
parent, being split into fine filaments, which, after running for
a space free, sometimes coalesce again. It is a curious fact that
these filaments are regularly clothed on each side with fine
down or barbules, precisely like those on the proper barbs of
the feather. This structure of the feathers is transmitted to
half-bred birds. In Gallus sonneratii the barbs and barbules
blend together, and form thin horny plates of the same nature
with the shaft: in this variety of the goose, the shaft divides
into filaments which acquire barbules, and thus resemble true
barbs.

Although the domestic gooso certainly differs somewhat
from any known wild species, yet the amount of variation
which it has undergone, as compared with that of most
domesticated animals, is singularly small. This fact can be
partially accounted for by selection not having come largely
into play. Birds of all kinds which present many distinct
races are valued as pets or ornaments; no one makes a pet of
the goose ; the name, indeed, in more languages than one, is
a term of reproach. The goose is valued for its size and
flavour, for the whiteness of its feathers which adds to their

Mag. of Nat. Hist,’ 3nd series,

W, Thompson, * Natural Hist. of  and
1. The

Inslaad 1651, vol, i
ixon gave me some infor-
on the varying colour of the
benk and legs.

® Mr. A. Strickland, in ‘Annals

vol iii. 1859
# Poultry Chromcle, vol.i, 1854,
P 498 vol i,
i ttage Gardener,’ Sept.
nh m.o, P 348.
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value, and for its prolificness and tameness. In all these
points the goose differs from the wild parent-form ; and these
are the points which have been selected. Even in ancient
times the Roman gourmands valued the liver of the white
goose; and Pierre Belon® in 1555 speaks of two varieties,
one of which was larger, more fecund, and of a better colour
than the other; and he expressly states that good managers
attended to the colour of their goslings, so that they might
know which to preserve and seleot for breeding.

Tue Pracock.

Tiais is another bird which has hardly varied under domesti-
cation, except in sometimes being white or picbald. Mr.
Waterhouse carefully compared, as he informs me, skins of
the wild Indian and domestic bird, and they were identical
in every respect, except that the plumage of the latter was
perhaps rather thicker. Whether our birds are descended
from those introduced into Europe in the time of Alexander,
or have been subsequently imported, is doubtful. They do
not breed very freely with us, and are seldom kept in large
numbers,—circumstances which would greatly interfere with
the gradual selection and formation of new breeds.

There is one strange fact with respect to the peacock,
namely, the occasional appearance in England of the
«japanned ” or *Dblack-shouldered ” kind. This form has
lately been named on the high authority of Mr. Sclater as a
distinet species, viz. Pavo nigripennis, which he believes will
hereafter be found wild in some country, but not in India,
where it is certainly unknown. The males of these japanned
birds differ conspicuously from the common peacock in the
colour of their secondary wing-feathers, scapulars, wing-
coverts, and thighs, and are I think more beautiful ; they
are rather smaller than the common sort, and are always
beaten by them in their battles, as I Hear from the Hon.
A. 8. G. Canning. T'he females are much paler coloured than

those of the common kind.

#¢1Hist. de Ia Nature des Oiseanx,”
par P. Belon, 1555, p. 156 With
Tespect to the livers of white geeso

VOL. L.

Both sexes, as Mr. Canning
being preferred by the Romans, s
Isid. Geoffroy St.-Hilaire, * Hist. Nat.
Gén.) tom. i p. 58.

x
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informs me, are white when they leave the eg, and they differ
from the young of the white variety only in having a peculiar
pinkish tinge on their wings. These japanned birds, thongh
appearing snddenly in flocks of the common kind, propagate
their kind quite truly. Although they do not resemble
the hybrids which have been raised between P. eristatus and
muticus, nevertheless they are in some respects intermediate in
character between these two specics; and this fact favours,
as Mr. Sclater believes, the view that they form a distinct
and natural species.®

On the other hand, Sir R. Heron states® that this breed
suddenly appeared within his memory in Lord Brownlow’s
large stock of pied, white, and common peacocks. The same
thing oceurred in Sir J. Trevelyan’s flock composed entirely
of the common kind, and in Mr. Thornton’s stock of common
and pied peacocks. It is remarkable that in these two latter
instances the black-shouldered kind, though a smaller and
weaker bird, increased, “to the extinction of the previously
existing breed.” T have also received through Mr. Sclater a
statement from Mr. Hudson Gurney that he reared many
years ago a pair of black-shouldered peacocks from the
common kind; and another ornithologist, Prof. A. Newton,
states that, five or six years ago, a female bird, in all respects
similar to the female of the black-shouldered kind, was
produced from a stock of common peacocks in his possession,
which during more than twenty years had not been crossed
with birds of any other strain. Mr. Jenner Weir informs
me that a peacock at Blackheath whilst yonng was white,
but as it became older gradually assumed the characters of the
Dlack-shouldered variety; both its parents were common
peacocks. Lastly, Mr. Canning has given a case of a female
of this same variety appearing in Ireland in a flock of the
ordinary kind® Here, then, we have seven well authenticated

3 Mr. Sclater on the black-shoul-

feels very doubtful on this head.
derod peacock of Latham, ‘Proc. Zoolog. S

.,” April 14th,

1835,

Zuolog. Soc.,” April 24th, 1860 Mr.
Swinhoe at one time believed (* Ibis,’
July, 1868) that_this kind of pea-
fowl 'was found wild in Cochin China,
but he has since informed me that he

 The Field, May 6th, 1871 1
am much indebted to Mr. Canning
for information with respect to his
birds.
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cases in Great Britain of japanned birds, having suddenly
appeared within recent times in flocks of the common pea-
fowl. This varicty must also hwvdl-formerly appeared
in Burope, for Mr. Canning . hasi scer an old picture, and
another is referred to in the: Field with this variety
represented. These facts seom t6 me' to indicate that the
japanned peacock is a strongly marked’ variety or *sport,”
which tends at all times and in many places to reappear.
This view is supported by the young being at first white
like the young of the white breed, which is undoubtedly a
variation. If, on the other hand, we believe the japanned
peacock to be a distinet species, we must suppose that in all the
above cases the cominon breed had at some former period been
crossed by it, but had lost every trace of the cross; yet
that the offspring of these birds suddenly and completely
reacquired throngh reversion the characters of P. nigripennis.
1 have heard of no other such case in the animal or vegetable
kingdom. To perceive the full improbability of such an
oceurrence, we may suppose that a breed of dogs had been
erossed at some former period with a wolf, but had lost every
trace of the wolf-like character, yet that the breed gave birth
in seven instances in the same ‘country, within no great
length of time, to a wolf perfect in every character; and we

“must further suppose that in two of the cases, the newly

produced wolves afterwards spontaneously increased to
such an extent as to lead to the extinction of the parent
breed of dogs. So remarkuble a bird as the P. Nigripennis,
when first imported, would have realized a large price; it is
therefore improbable that it should have been silently in-
troduced and its history subsequently lost. On the whole
the evidence seems to me, as it did to Sir R. Heron, to be
decisive in favour of the japanned or black-shouldered breed
bemg a variation, induced by some unknown cause. On this
view, the case is the most remarkable one ever recorded of
the abrupt appearance of a mew form, which so closely
resembles a true species that it has deceived one of the most
experienced of living ornithologists.
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Tae TURKEY.

TIr seems fairly well established by Mr. Gould?® that the
turkey, in accordance with the history of its first intro-
duction, is descended from a wild Mexican form, which had
Dbeen domesticated by the matives before the discovery
of America, and which is now generally ranked as a local
race, and not as a distinet species. However this may be,
the case deserves notice becanse in the United States wild
male turkeys sometimes court the domestic hens, which are
descended from the Mexican form, **and are generally received
by them with great pleasure.”® Several acconnts have
likewise been published of young birds, reared in the United
States from the eggs of the wild species, crossing and com-
mingling with the common breed. In England, also, this
same species has been kept in several parks; from two of
which the Rev. W. D. Fox procured birds, and they crossed
freely with the common domestic kind, and during many
years afterwards, as he informs me, the turkeys in his neigh-
bourhood clearly showed traces of their crossed parentage.
‘We here have an instance of a domestic race being modified
by a cross with a distinct wild race or species.  F. Michaux %
suspected in 1802 that the common domestic turkey was not
descended from the United States species alone, but likewise
from a southern form, and he went so far as to believe that
English and French turkeys differed from having different
proportions of the blood of the two parent-forms.

English turkeys are smaller than either wild form. They
have not varied in any great degree; but there are some
breeds which can be distinguished—as Norfolks, Suffolks,
Whites, and Copper-coloured (or Cambridge), all of which,

 * Proc. Zolog. Soe.? April 8

61. " Prof. Baird helieves (u
1 in Togoteiar’s Panltey Bonky
1866, p. 20 that our turkeys are
dosoealod foom  Wont Bidin spacee
now extinct. But besides the impro-
bability of a bird having long ago
become extinet in_these large and
luxuriant islands, it appears (as wi
shall presently see) that the turkey

l

degenerates in India, and this fact

indicates that it aboriginally

an inhabitant of Ihe lowlands of Zhe
tropics.

3 Audubon's ¢Ornithological Bio-

raphy..’ vol. i, 181, pp. 4-13; and

‘hnulmhsl‘s Library,’ vol. xiv., Bll‘d.l.
38.

P 1
# F. Michaux, ‘ Travels in N. Ame-
viea, 1802, Eng. translat., p. 217,
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if prectuded from crossing with other breeds propagate their
kind truly. Of these kinds, the most distinct is the small,
hardy, dull-black Norfolk turkey, of which the chickens are
black, occasionally with white patches about the head. The
other breeds scarcely differ except in colour, and their chickens
are generally mottled all over with brownish-grey.® The in-
ferior tail-coverts vary in number, and according to a German
superstition the hen lays as many eggs as the cock has
feathers of this kind#* Albin in 1738, and Temminck within a
much later period, describe a beautiful breed, dusky-yellowish,
brown above and white heneath, with a large top-knot of
soft plumose feather. The spurs of the male were rudimentary.
This breed has been for a long time extinct in Europe; but
a living specimen has lately been imported from the cast
coast of Africa, which still retains the top-knot and the
same general colouring and rudimentary spurs.#*  Mr. Wilmot
has described 2 a white turkey-cock having a crest formed of
“feathers about four inches long, with bare quills, and a tuft
of soft whito down growing at the end” Many of the
young birds inherited this kind of crest, but afterwards
it fell off or was pecked out by the other birds, This is an
interesting case, as with care a new breed might probably
have been formed ; and a top-knot of this nature would have
been toa certain extent analogous to that borne by the males
in several allied genera, such as Euplocomus, Lophophorus,
and Pavo,

Wild turkeys, believed in every instance to have been im-
ported from the United States, have been kept in the parks
of Lords Powis, Leicester, Hill, and Derby. The Rev. W. D.
Fox procured birds from the two first-named parks, and he
informs me that they certainly differed a little from each
other in the shape of their bodies and in the barred plumage
on their wings. These birds likewiso differed from Lord
Hill's stock. Some of the latter kept at Oulton by Sir P.

® ¢ Ornamental Poetry,! by the Oct. 31, 1868, p. 233; and Mr
Rey. E. S. Dixon, 1848, p. 34. Tegetmeier in the ‘Field,’ July 17+
chstein,* Naturgesch. Deutsch- 1869, p.
s,” B. iii., 1798, 5. 309. ¢ Gardener’s Chronicle,” 1852, p.
3r. Bartlettin Land and Water,” 691,
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Egerton, though precluded from crossing with common
turkeys, occasionally produced much paler-coloured birds,
and one that was almost white, but not an albino, These
half-wild tarkeys, in thus differing slightly from cach other,
present an analogous case with the wild cattle kept in the
several British parks. - We must suppose that such differences
have rosnlted from the prevention of free intercrossing
between birds ranging over a wide arca, and from the
changed conditions to which they have been exposed in
England. In India the climate has apparently wrought a
still greater change in the turkey, for it is described by Mr.
Blyth® as being much degenerated in size, “utterly in-
capable of rising on the wing,” of a black colour, and *with
the long pendulous appendages over the beak enormously
developed.”

Tue Guises Fowl,

Tur. domesticated Guinea fowl is now believed by some
naturalists to be descended from the Numida ptilorhynea, which
inhabits very hot, and, in parts, extremely arid districts in
Eastern Africa; consequently it has been exposed in this
country to extremely different conditions of life. Nevertheless
it has hardly varied at all, except in the plumage being cither
paler or darker-coloured. It is a singular fact that this bird
yaries more in colour in the West Indies and on the Spanish
Main, under a hot though humid climate, than in Europe*
The Guinea foswl has become thoroughly feral in Jamaica and
in St. Domingo,** and has diminished in size; the legs are
Dlack, whereas the legs of the aboriginal African bird are
said to be grey. This small change is worth notice on
account of the often-repeated statement that all feral animals
invariably revert in every character to their original type.

B Biyth, dosfdanale,and Nogi i3 slagulee’ palecolonred | vacitios fioé

Hist, 1847, vol. xx. p. 891, ported from Barba foes and Demerar;.

nikes this remark in % For St. Dy A

“Mém. de divers Savans, PAcad. des  Salle, in ¢ Proe. Zool

tom. vic, 1835, p. 349. Mr. 236, Mr. Hill remarks to me,

mish Town, in a letter fo  letter, on the colour of the legs
me, deseribes five varieties of the feral birds in Jamaica.

Guinea fowl in Jamaica. 1 have seen
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Tue CaNary Birp.
As this bird has been recently domesticated, namely, within
the last 350 years, its variability deserves notice. It has been
crossed with nine or ten other species of Fringillide, and
some of the hybrids are almost completely fertile; but we
have no evidence that any distinct breed has originated from
such crosses. Notwi ding the modern d ication of
the canary, many varieties have been produced ; even before
the year 1718 a list of twenty-seven varieties was published
in France,*® and in 1779 a long schedule of the desired quali-
tios was printed by the London Camary Socioty, so that
methodical selection has been practised during a considerable
period. The greater number of the varieties differ only in
colour and in the markings of their plumage. Some breeds
howover, differ in shape, such as the hooped or bowed canaries,
and the Belgian canaries with their much elongated bodies.
Mr. Brent*” measured one of the latter and found it eight
inches in length, whilst the wild canary is only five and a
quarter inches long. There are top-knotted canaries, and it is
a singular fact that, if two top-knotted birds are matched, the
young, instead of having very fine top-knots, are generally
bald, or even have a wound on their heads.*® It would
appear as if the top-knot were due to some morbid condition,
which is increased to an injurious degree when two birds in
this state are paired. There is a feather-footed breed, and
another with a kind of frill running down the breast. One
other character deserves notice from being confined to one
period of life, and from being strictly inherited at the same
period ; namely, the wing and tail feathers in prize canaries
being black, * but this colour is retained only until the first
moult; once moulted, the peculiarity ceases.”® Canaries

wary,  * Bechstein, ¢ Naturgesch, der Stu-
British Fineh o benviigel, 1840, . 2435 seo 5. 252, on
“Cottage Gardener,’ Dec. 11th, the inherited song of Canary-birds,
unt is hers  With respect to their baldness, se
For many  also W. Kidd’s ‘Treatise on Song-
d birds, see  Birs.

r. E. Vernon Harcourt, ibid, Dec. W. Kidl's ‘Treatise on Song-

25th, 1855, p. 223. Birds,' p. 18

 Mr. B. P. Breat, ‘The Ca
p. 21, 3
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differ much in disposition and character, and in some small
degree in song. They produce eggs three or four times during
the year.
Govp-Frsm.

Besioks mammals and birds, only a few animals belonging to
the other great classes have been domesticated ; but to show
that it is an almost universal law that animals, when removed
from their natural conditions of life, vary, and that races can
be formed when selection is applied, it is necessary to say a
few words on gold-fish, bees, and silk-moths.

Gold-fish (Cyprinus auratus) wero introduced into Europe
only two or three centuries ago; but they have been kept in
confinement from an ancient period in China. Mr. Blyth %
suspects, from the analogous variation of other fishes, that
golden-coloured fish do not occur in a state of nature. These
fishes frequently live under the most umnatural conditions,
and their variability in colour, size, and in some important
points of structure is very great. M. Sauvigny has described
and given coloured drawings of no less than eighty-nine
varicties.”* Many of the varieties, however, such as triple
tail-fins, &e., ought to be called monstrosities ; but it is diffi-
cult to draw any distinct line between a varjation and a
monstrosity. As gold-fish are kept for ornament or curiosity,
and as “ the Chinese are just the people to have secluded a
chance variety of any kind, and to have matched and paired
from it,”* it might have been predicted that selection
would have been largely practised in the formation of new
breeds; and this is the case. In an old Chinese work it is
said that fish with vermilion scales were first raised in con-
finement during the Sung dynasty (which commenced A.p.
960), “and now they are cultivated in families everywhere for
the sake of ornament.” In another and more ancient work, it is
said that * there is not & household where the gold-fish is not
cultivated, in rivalry as to its colour, and as a source of
profit,” &% Although many breeds exist, it is a singular

% The *Indian Field,’ 1858, p. 255, 1858, p.

# Yarrell's ¢ British Fishes, vol. i, 5 W.

Mayers,  Chinese Notes
P 819, and Queries,” Aug. 1868, p. 123,
32 Mr. Blyth, in the ‘ Indian Field.”
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fact that the variations are often mot inherited. Sir R.
Heron * kept many of these fishes, and placed all the de-
formed ones, namely, those destitute of dorsal fins and those
furnished with a double anal fin, or triple tail, in a pond b
themselves ; but they did “not produce a greater proportion
of deformed offspring than the perfect fishes.”

Passing over an almost infinite diversity of colonr, we meet
with the most extraordinary modifications of structure. Thus,
out of about two dozen specimens bought in London, Mr.
Yarrell observed some with the dorsal fin extending along
more than half the length of the back: others with this fin
roduced to only five or six rays: and one with no dorsal fin.
The anal fins are sometimes double, and the tail is often triple.
This latter deviation of structure seems generally to occur
“at the expense of the whole or part of some other fin;”
but Bory de Saint-Vincent * saw at Madrid gold-fish furnished
with a dorsal fin and a triple tail. One variety is characterised
by a hump on its back near the head; and the Rev. L.
Jenyns ¥ has described a most singular variety, imported
from China, almost globular in form like a Diodon, with * the
fleshy part of the tail as if entirely cut away? the caudal fin
being set on a little behind the dorsal and immediately above
the anal.” Tn this fish the anal and candal fins were double;
the anal fin being attached to the body in a vertical line:
the eyes also were enormously large and protuberant.

Hive-Bees.

Bass have been domesticated from an ancient period; if
indeed their state can b considered one of domestication, for
they search for their own food, with the exception of a little
generally given to them during the winter. Their habitation
is a hive instead of a hole in a tree. Bees, however, have

54 +Proc. Zoolog. Soc,’ May 23th, ¥ <Observations in Nat. Hist.’
¢ 46, p. 211, Dr. Gray has deseribed,

35 Yarrell’s * British Fishes,’ vol. i. _in ‘ Annals and Mag. of Nat. Hist,”
P “ 1860, p. 151, a nearl, mlllrvlneby'

- n.cz Class. 'Hist. Nat.’ tom.  but destitute of a do
vop. 2
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been transported into almost every quarter of the world, so
that climate ought to have produced whatever direct effect
it is capable of producing. It is frequently asserted that
the bees in different parts of Great Britain differ in size,
colour, and temper; and Godron®® says that they are
generally larger in the south than in other parts of France ;
it has also been asserted that the little brown bees of High
Burgundy, when transported to La Bresse become large
and yellow in the second generation. But these statements
require confirmation. As far as size is concerned, it is known
that bees produced in very old combs are smaller, owing to
the cells having become smaller from the successive old
cocoons. The best authorities® concur that, with the
exception of the Ligurian race or species, presently to be
mentioned, distinct breeds do not exist in Britain or on the
Continent. There is, however, even in the same stock, some
variability in colour. Thus, Mr. Woodbury states,” that he
has several times seen queen bees of the common kind annu-
lated with yellow-like Ligurian queens, and the latter dark-
coloured like common bees. He has also observed variations
in the colour of the drones, without any corresponding differ-
ence in the queens or workers of the same hive. The great
apiarian, Dzierzon, in answer to my queries on this subject,
says,” that in Germany bees of some stocks are decidedly
dark, whilst others are remarkable for their yellow colour.
Bees also seem to differ in habits in different districts, for
Dziorzon adds, * If many stocks with their offspring are more
inclined to swarm, wl:ulst others are richer in huney so that
some bee-keep ish between and
honey-gathering bess, this 1 a habit which has Tecome second
nature, caused by the cnstomary mode of keeping the bees

Do IEspice; 1859, p. 439, implicitly trusted; see Jo

With espct tothe'bess o Burgundy,
Gérard, art. * Espice,"in * Dict
mivers. d’'Hist. Nat.

5 Seo a discussion on this subject,
in answer to a question of mine, in
£Journal of Horticulture,’ 1862, pp.

5-242 I! n l-ox in

2
Vs et obodeven may be

urnal of
Horticulture,” July 14th, 1863, p. 39.

o ¢ Journal of H«mcul(\lre, Sept.
9th, 1862, p. 463;

Kleine on same subject (Nov. 11th,
that,

648), who sum
there is some variabili
constant or perceptible differences can
be detected in the bees of Germany.
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and the pasturage of the district. For example, what a
difference in this respect one may perceive to exist between
the bees of the Limeburg heath and those of this country ! ”
+.....“Removing an old queen and substituting a young
one of the current year is here an infallible mode of keeping
the strongest stock from swarming and preventing drone-
breeding; whilst the same means if adopted in Hanover
would certainly be of no avail.” I procured a hive full of
dead bees from Jamaica, where they have long been natural-
ised, and, on earefully comparing them under the microscope
with my own bees, I conld detect not a trace of difference.
This remarkable uniformity in the hive-bee, wherever kept,
may probably be accounted for by the great difficulty, or
rather impossibility, of bringing selection into play by pairing
particular queens and drones, for these insects unite only
during flight. Nor is there any record, with a single partial
exception, of any person having separated and bred from a
hive in which the workers presented some appreciable differ-
ence. In order to form a new breed, seclusion from other
bees would, as we now know, be indispensable; for since the
introduction of the Ligurian bee into Germany and England,
it has been found that the drones wander at least two miles
from their own hives, and often cross with the queens of the
common bee.’” The Ligurian bee, although perfectly fertile
when crossed with the common kind, is ranked by most
naturalists as a distinct species, whilst by others it is ranked
as a variety: but this form need not here be noticed, as there
is no reason to believe that it is the product of domestica-
tion. The Egyptian and some other bees are likewise ranked
by Dr. Gersticker but not- by other highly competent
judges, as geographical Taces; he grounds his conclusion
in chief part on the fact that in certain districts, as in the
Crimea and Rhodes, they vary so much in colour, that the
several geographical races can be closely connected by inter-
mediate forms.
- 1 have alluded to a single instance of the separation and
# Mr. Woodbury has published % ¢ Annals and ax.g of Nat.Hist.,
several such sccounts in ‘Journal of  3rd series, vol. xi.
Horticulture,’ 1861 and 1862,
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preservation of a particular stock of bees. Mr. Lowe * pro-
cured some bees from a cottager a few miles from Edinburgh,
and perceived that they differed from the common bee in the
hairs on the head and thorax being lighter coloured and more
profuse in quantity. From the date of the introduction of
the Ligurian bee into Great Britain we may feel sure that
these bees had not been crossed with this form. Mr. Lowe
propagated this variety, but unfortunately did not separate
the stock from his other bees, and after three generations the
new character was almost completely lost. Nevertheless, as
he adds, “a great number of the bees still retain traces,
though faint, of the original colony.” This case shows us
what could probably be effected by careful and long-
continued selection applied exclusively to the workers, for,
as we have seen, queens and drones cannot be selected and
paired.
Stux-Moras,

TuEsE insects are in several respects interesting to us, more
especially becauso they have varied largely at an early period
of life, and the variations have been inherited at correspond-
ing periods. As the value of the silk-moth depends entirely
on the cocoon, every change in its structure and qualities has
been carefully attended to, and races differing much in the
cocoon, but hardly at all in the adult state, have been pro-
duced. With the races of most other domestic animals, the
young resemble each other closely, whilst the adults differ
‘much.

It would be useless, even if it were possible, to describe all
the many kinds of silk-worms. Several distinct species cxist
in India and China which produce useful silk, and some of
theso are capable of frecly crossing with the common silk-
moth, as has been recently ascertained in France. Captain
Hutton ™ states that throughout the world at least six species
have been domesticated ; and he believes that the silk-moths
reared in Europe belong to two or three species. This, how-

@ ¢The Cottage Gardener, May,  ® ¢Transact. Entomolog. Soc.,’ 3rd
1860, p. 1105 and ditto in “Journal series, vol. iii. pp. 143-173, and pp.
of Hort.," 1862, p. 242, 5-3
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ever, is not the opinion of several capable judges who have
particularly attended to the cultivation of this insect in
France; and hardly accords with some facts presently to be
ven.

R nen s (Bombya mori) was brought to Con-
stantinople in the sixth century, whence it was carried into
Ttaly, and in 1494 info France® Everything has been
favourable for the variation of this insect. It is believed
to have been domesticated in China as long ago as 2700 ne.
Tt has been kept under 1 and

of life, and has been transported into many countries. There
is reason to beliove that the naturo of the food given to the
caterpillar influences to a certain extent the character of the
breed.*" Disuse has apparently aided in checking the develop-
ment of the wings. But the most important clement in the
production of the many now existing, much modified races,
m0 doubt has been the close attention which has long been
applied in many countries to every promising variation.
The care taken in Burope in the selection of the best cocoons
and moths for breeding is notorious,** and the production of
eggs is followed as a distinct trade in parts of France. I
have made inquiries through Dr. Falconer, and am assured
that in India the natives are equally careful in the process
of selection. In China the production of eggs is confined to
certain favourable districts, and the raisers are precluded by
law from producing silk, so that their whole attention may
be necessarily given up to this one object.t?

The following details on the differences between the several
breeds are taken, when not stated to the contrary, from M. Robinet's
excallent work,® which bears every sign of care and largo experi-
ence. The eggs in the different races vary in colour, in shape
(being round, elliptic or oval), and in size. ~ The eggs laid in June
in the sonth of France, and in July in the central provinces, do ot

 Godron, ‘ De 'Espice,’ 1859, tom.  ** See, Inr fostancs, M. deQutiry:
i p. 460. The antiquity of the silk- fngex' ‘E l.dm actu-
in China is given on the e, w
aathority of Stanislas Julien. M ath dr
e remarke of Prof. West:  rill be ghvan I 610 hapiit i e
earsey, and others, at tion.

the meeting of the Entomolog. Soc.of 1 “Manuel de I'Educateur de Vers

London, July, 1861. 4 Sole, 1848,
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hateh until the following spring; and it is in vain, says M. Robinet,
to expose them to a temperature gradually raised, in order that the
caterpillar may be quickly developed. Yet oceasionally, without
any known canise, batehes of eggs are produced, which immediately
begin to undergo the proper changes, and are hatehed in from
twenty to thirty deys,  From these and some other analogous facts
fepedop it o Trevoltini silkworms of Ttaly, of which
the caterpillars are hatched in from fifteen to twenty days, do not
nocessarily form, a5 hs been maintained, o distinct  specics.
Although the breeds which live in tempe; cs
_eggs which camnot be immediately hutched by actificial heat, 3o
when they are removed to and reared in @ hot country they
gradually acquire the charmeter of Gk Ahveloeaans okt e
Trevoltini races

Caterpilars—These vary greatly in size and colour. The skin
is generally white, sometimes mottled with black or grey, and
occasionally quite black, The colour, however, as M. Robinet
asserts, is not constant, even in_perfectly pure breeds; except in
the race tigrée, so called from being marked with transverse black

stripes. As the general colour of the eaterpillar is not correlated
with that of the ailkc™ this character s disregarded by n‘nln\n.tms,

and has not been fixed by selection. Captain Hutton, in the

beforo referred 1o, hns argued with much forco that the dark tlgcr—
Tike marks, which so frequently appear during the later moults in
the caterpillars of various bréeds, are_due fo reversion; for the
caterpillars of soveral allied wild spocies of Bombyx are marked
and coloured in this manner. Ho separated some caterpillars with
i tioeeiike maarks, nd in the suctseding spring (pp, 149, 298)
nearly all the caterpillars reared from them were dark-brindled, and
the tints became still darker in the third generation. The moths
reared from these caterpillars ™ also became darker, and resembled
in colouring the wild B. kuttoni. On_this view of the tiger-like
marks being due fo reversion, the persistency with which they are
transmitted is intelligible.

Several years ago Mrs. Whithy took great pains in breeding
kRN & et sate; il B atoeraad i that: sieo of e
caterpillars had dark eyebrows. 'This is probably the first step in
reversion towards the tiger-like marks, and 1 was curious to know
whether so triling a character would be inberited. At my request

' Rabinet, ibd, pp. 1, 918, S ol iy hava Bovu el
may add that the eggs of N. American  See review in * Athenmum,’ 1844, p.
silloworms taken £o the Sandwich 829, of J. Jarves’ ‘Scenes in the
Tslands produced moths at very irre- Iwit nds.”

cular peri the moths thus o ‘TheArl of rearing Silk-worms,”
raised yielded eggs which were even translated from Count Dandolo, 1823,
worse in this respect. Some were p. 23.

hatched in ten days, and others not
antil after the lapse of many months.
No doubt a regular carly character

nsact. Ent. Soc.,’ ut suprs,
08. $
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she separated in 1848 twenty of these caterpillars, and having kept
the moths scparate, bred from them. Of the many caterpillars
thus reared, “every one without exception had eyebrows, some

darker and more décidedly marked than the others, but a/ had
eyebrows more or less plainly visible.” Black caterpillars occasion-
ally appear amongst those of the common kind, but in so variable a
‘manner, that, according to M. Robinet, the sae race will one year
exclusively produce white caterpillars, and the next year many
black one; nevertheless, I have been informed by M. A. Bossi of
Geneva, that, if these black caterpillars are separately bred from,
they reproduce the same colour; but the cocoons and moths reared
from them do not present any difference.

The caterpillar in Europe ordinarily moults four times before
passing into the cocoon stage; but there aro races i trois mues,”
and tho Trevoltini race likewise monlts only thrico. 1t might have
been thought that so important a physiological difference would

ve arisen under domestication; but M. Robinet ™ states that,
on the one hand, ordinary caterpillars occasionally spin_ their
cocoons after only three moults, and, on the other hand, “ presque
toutes les races i trois mucs, que nous ayons expérimentéos, ont
fait_quatre mues A la seconde ou A la troisitme année, ce qui
semble prouver qu’il a sufii de les placer dans des conditions
favorables pour leur rendre une faculté quelles avaient perdue sous
des influences moins favorables.”
coons.—The caterpillar in changing into the cocoon loses about
50 per cent. of its weight; but the amount of loss differs in different
breeds, and this is of importance fo the cultivator. The cocoon in
the different races presents characteristio differences; being large
‘or small ;—nearly spherical with no constriction, as in the Kace de
Loriol, or cylindrical, with either n deep or slight constriction in the
m:dd.le with the tvo ends, or with ono end slon, mors or loss
The silk varies in fineness #nd quality, and i
neuly white, but of two tints, or yellow. Generally the colome 0
the silkc is 10t strictly inherited : but in the chapter on Seleetion T
shall give a curious account how, in the course of sixty-five genera-
tions, the number of yellow cocoons in one breed has been reduced
in France from one hundred to thirty-five in the thousand.
According to Robinct, the white race, called Sina, by_careful
seleaton during th last seventy-fivo years,  est arrivéo J un tel
éat de pureté, qu'on ne voit pas un seul cocon jaune dans des
millions de cocons blanes.” ™ - Cocoons are sometinies formed, as is
well known, entirely destitute of silk, which yet produce moths;
unfortunately Mrs. Whitby was prevented by an accident from
ascertaining whether this character would prove hereditary.

Adult stage—1 can find no account of any constant difference in
the moths of the most distinct races. Mrs. Whitby assured me
that there was none in the several kinds bred by her; and I have

 Rabinet, ibid., p. 317. ™ Robinet, ibid., pp. 306-317.
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received a similar statement from the eminent naturalist, M. de
Quatrefages. Captain Hutton also says™ that the moths of all
kinds vary much in colour, but in nearly the same inconstant
manner. Considering how much the cocoons in the several races
differ, this fact is of interest, and may probably be accounted for
on the same principle as the finctuating variability of colour in the
caterpillar, namely, that there has been no motive for selecting and
perpetuating any particular variation.

The males of the wild Bombycidw “ fiy swiftly in the day-time
and_evening, but the females are usually very sluggish and
inactive.”™ In several moths of this family the females have
abortive wings, but no instance is known of the males being
incapable of flight, for in this case the species could hardly have
been perpetuated. In the silk-moth both sexes have imperfect,
crumpled wings, and are incapable of flight ; but still there is o
trace of the characteristic difference in the two sexes; for though,
on comparing & number of males and females, T could detect no
difference in the development of their wings, yet I was assured by
Mrs. Whitby that the males of the moths bred by her used their
wings more than the females, and could flutter downwards, though
never upwards. She also states that, when the females first
emerge from the cocoon, their wings are less expanded than those
of the male. The degreo of imperfection, however, in the wings
varies much in different races and under different circumstances,
M. Quatrefages™ says that he has seen a number of moths with
their wings reduced to a third, fourth, or tenth part of their normal
dimensions, and even to mere short straight stumps: il me semble
quil y a &' un véritable arrt de développement partiel” On the
other hand, he describes the female moths of the André Jean breed
as having “leurs ailes larges et étalées. Un seul présente quelques
courbures irrégulidres et des plis anormaux.”  As moths and butter-
flies of all kinds reared from wild caterpillars under confinement
often have crippled wings, the same cause, whatever it may be, has
Probobly acted on lll-moths, but the dissse of their witis dering
80 many generations has, it may be suspected, likewise come into

lay.
s The moths of breeds fail to glue their eggs to the surface
on which they are laid,” but this proceeds, according to Capt.
Hutton,* merely from the glands of the uvirlosiwr ‘being weakened.

As with other long domesticated animals, the instincts of the
silk-moth have suffered. The caterpillars, when placed on a mul-
berry-tree, often commit the ntnnge mistake of ouring the
baso of the leaf on which they are feeding, and consequently fall

™ “Transact. Ent. Soc,’ ut supra, ™ ‘Btudes sur les Maladies du Ver
317 4 Soie,” 1859, pp. 304, 209,

7" Stephen’s Illustrations, ¢ Haus- ™ Quatrefages, ‘Etudes,’ &c., p.
tellata,’ vol. ii. p. 35 See also Capt, 214
Hutton, ‘Transact. Ent. Soc’ ibid, % {Transact. Ent. Soc.’ ut supra,
p- 152, p- 151
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down;; but they are capable, according to M. Robinet," of again
crawling up the trunk. Even this capacity sometimes fuils, for
M. Martins ** placed some caterpillars on a tree, and those which
fell were not able to remount and perished of hunger; they were
even incapable of passing from leaf to leaf.

e of the modifications which the silk-moth has undergone
stand in correlation with one another. Thus, the egws of the moths
which produce white cocoons and of those which produce yellow
cocoons differ slightly in tint. The abdominal feet, also, of the
caterpillars which yield white cocoons are always whits, whilst
those which give yellow cocoons are invariably yellow.” We have
seen that the caterpillars with dark tiger-like stripes produce
moths which are more darkly shaded than other moths. 1t seems
well established * that in France the caterpillars of the Taces which

co white silk, and certain black caterpillars, have resisted,

tter than other races, the disease which has recently devastated
the silk-districts. Lastly, the races differ constitutionally, for some
do not succeed so well under a temperate climate as others; and a
damp soil does not equally injure all the races.*

From these various facts we learn that silk-moths, like the
higher animals, vary greatly under long-continued domes-
tication. We learn also the more important fact that varia-
tions may occur at various periods of life, and be inherited at
a corresponding period. And finally we see that insects are
amenable to the great principle of Selection.

#1 ¢ Manuel de I'Educateur,’ &e., P 12,209, 214,

26. % Robinet, ¢ Manuel,’ &c., p. 803,

2 Godron, ‘ De I'Espice,’ p. 462. * Robinet, ibid., p. 15.

5 Quatrefages, ¢ Btudes,’ &c., pp.

VOL. I ¥
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CHAPTER IX.
CULTIVATED PLANTS : CEREAL AND CULINARY PLANTS.
PRELIMINARY REMARKS ON THE NUMBER AND PARENTAGE OF
PL STEPS IN

DISTRIBUTION OF CULTIVATED PLANTS.
CEREALIA.—DOUSTS OX THE NUMER OF SPEOIFS.—WHEAT: VARIETIES
HABITS —SEL)
BISTORY OF THE VARIETIES——MAIZE: GREAT VARIATION UP—DIRECT
ACTION OF CLIMATE OX.

CULINARY PLANTS.CARBAGES: VARIETIES OF, IN FOLIAGE AND
STEMS, BUT NOT IN OTHEK PARTS —PARENTAGE OF—OTHER SPECIES OF
BRASSIOA.——PPAS: AMOUNT OF DIFFERENCE IN THE SEVERAL KINDS,
GEISTLY Iy TR Tobs AND SKID—fo3 YANINTIES OONSTANT, SoXE
HIGHLY VARIABLE — DO NOT INTERCROSS. —— BEANS. —— POTATOES :
NUMEROUS VARIPTIES OF—DIFFERING LITTLE, sxcarr 1 vam ross
CHARACTERS INHERITED.

I suaLL not enter into so much detail on the variability of
cultivated plants, as in the case of domesticated animals.
The subject is involved in much difficulty. Botanists have
generally neglected cultivated varieties, as bencath their
notice. In soveral cases the wild prototype is unknown or
doubtfnlly known ; and in other cases it is hardly possible to
distinguish between escaped seedlings and truly wild plants,
50 that there is no safe standard of comparison by which to
judge of any supposed amount of change. Not a fow bota-
nists believe that several of our anciently cultivated plants
have become so profoundly modified that it is not possible
now to recognise their aboriginal parent-forms. Equally
perplexing are the doubts whether some of them are de-
scended from one species, or from several inextricably com-
mingled by crossing and variation. Variations often pass
into, and_cannot be distinguished from, monstrosities; and

ics are of little for our purpose. Many
varieties ate propagated solely by grafts, buds, layers, bulbs,
&, and frequently it s not known how far their - peeuliaritios
can be by scminal
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some facts of value can be gleaned: and other facts will
hereafter be incidentally given. One chief object in the
two following chapters is to show how many characters in
our cultivated plants have become variable.

Before entering on details a few general remarks on the
origin of cultivated plants may be introduced. M. Alph. De
Candolle! in an admirable discussion on this subject, in which
he displays a wonderful amount of knowledge, gives a list of
157 of the most useful cultivated plants. Of these he
believes that 85 are almost certainly known in their wild
state; but on this head other competent judges® entertain
great doubts. Of 40 of them, the origin is admitted by M.
De Candolle to be doubtful, cither from a certain amount of
dissimilarity which they present when compared with their
nearest allies in a wild state, or from the probability of the
latter not being truly wild plants, but seedlings escaped
from culture.  Of the entire 157, 32 alone are ranked by
ML De Candolle as quite unknown in their aboriginal con-
dition. But it should be observed that he does not include
in his list several plants which present ill-defined characters,
namely, the various forms of pumpkins, millet, sorghum,
Kidney-bean, dolichos, capsicum, and indigo. Nor does he
include flowers ; and several of the more anciently cultivated
flowers, such as certain roses, the common Imperial lily, the
tuberose, and even the lilac, are said® not to be known in the
wild state,

From the relative numbers above given, and from other
arguments of much weight, M. Do Candolle concludes that
plants have rarely been so much modified by culture that
they cannot be identified with their wild prototypes. But
on this view, considering that savages probably would not
havo chosen rare plants for cultivation, that useful plants are
generally conspicuous, and that they could not have been
the inhabitants of deserts or of remote and recently diseovered

Plants’ by Dr. A. Targioni-Tozzetti.

 ¢Géographie botanique raisonnee, ¥
1. See_also *Edinburgh Keview,’ 1866,
. 510,

1855, pp. 810 to 991

# Review by Mr. Bentham in * Hort.
Journal," vol.ix. 185, p. 133, entitled, t. Notes,” as above, by Tar-
“Historical Notes on  cultivated  gioni-Toazetti,

Y2
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islands, it appears strange to me that so many of our culti-
vated plants should be still unknown or only doubtfully
known in the wild state. If, on the other hand, many of
these plants have been profoundly modified by culture, the
difficulty disappears. The difficulty would also be removed
if they have been exterminated during the progress of civili-
sation; but M. De Candolle has shown that this probably has
seldom occurred.  As soon as & plant was cultivated in any
country, the half-civilised inhabitants would no longer have
need to search the whole surface of the land for it, and thus
lead to its extirpation; and even if this did occur during a
famine, dormant seeds would be left in the ground. In
tropical countries the wild luxuriance of nature, as was long
ago remarked by Humboldt, overpowers the feeble efforts of
man. In anciently civilised temperate countries, where the
whole face of the land has been greatly changed, it can hardly
be doubted that some plants have become extinct; never-
theless De Candolle has shown that all the plants historically
known to have been first cultivated in Europe still exist here
in the wild state.

MM. Loiseleur-Deslongchamps ¢ and De Candolle have re-
marked that our cultivated plants, more especially the cereals,
must originally have existed in nearly their present state ; for
otherwise they would not have been noticed and valued as
objects of food. But these authors apparently have not con-
sidered the many accounts given by travellers of the wretched
food collected by savages. 1 have read an account of the
savages of Australia cooking, during a dearth, many vegetables
in various ways, in the hopes of rendering them innocuous and
more nutritions. Dr. Hooker found the half-starved in-
habitants of a village in Sikhim suffering greatly from
Laving eaten arum-roots,® which they had pounded and left
fur several days to ferment, so as partially to destroy their
poisonous nature; and he adds that they cooked and ate many
des espices offrant A Vorigine méme
un avantage incontestable.”

g Dr. Hooker has given me this
4 une information. Se, also, his * Himalayan

€poque dignorance, plusil est probable  Journals,’ 1854, vol. i. p. 49.
que les cultivateurs avaient choisi
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other deleterious plants. Sir Andrew Smith informs me that
in South Africa a large number of fruits and succulent leaves,
and especially Toots, are used in times of scarcity. The
natives, indeed, know the properties of a long catalogue of
plants, some having been found during famines to be eatable,
others injurious to health, or even destructive to life. He
met a party of Baquanas who, having been expelled by the
conquering Zulus, had lived for years on any roots or leaves
which afforded some little nutriment and distended their
stomachs, 50 as to reliove the pangs of hunger. They looked
like walking skeletons, and suffered fearfully from con-
stipation. Sir Andrew Smith also informs me that on such
occasions the natives observe as a guide for themselves, what
the wild animals, especially baboons and monkeys, eat.

From innumerable experiments made through dire ne-
cessity by the savages of every land, with the resulis handed
down by tradition, the nutritious, stimulating, and medicinal
properties of the most unpromising plants were probably
first discovered. It appears, for instance, at first an in-
explicable fact that untutored man, in three distant quarters
of the world, should have discovered, amongst a host of
native plants, that the leaves of the tea-plant and mattee,
and the berries of the coffee, all included a stimulating and
nutritious essence, now known to be chemically the same.
We can also see that savages suffering from severe con-
stipation would naturally observe whether any of the roots
which they devoured acted as aperients. We probably owe
our knowledge of the uses of almost all plants to man
having originally existed in a barbarous state, and having

n often compelled by severe want to try as food almost
everything which he could chew and swallow.

From what we know of the habits of savages in many
quarters of the world, there is no reason to suppose that our
cereal plants originally existed in their present state so
valuable to man. Let us look to one continent alone, namely,
Africa: Barth® states that the slaves over a large part of the

¢ “Travls in Central Africa,’ Eng. i, pp. 29, 265, 270,  Livingstone’s
translat. vol. i. pp. 529 and 390; vol. ¢ Travels, p. 551.
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contral region regularly collect the sceds of a wild grass, the
Peunisetunidisticlum ; in another district ho saw women
collecting the seeds of a Poa by swinging a sort of basket
through the rich meadow-land. Near Tete, Livingstone
observed the natives collecting the seeds of a wild grass, and
farther south, as Andersson informs me, the natives largely
use the seed of a grass of about the size of canary-seed, which
they boil in water. They eat also the Toots of certain reeds,
and every one has read of the Bushmen prowling about and
digging up with a fire-hardened stake various roots. Similar
facts with respect to the collection of seeds of wild grasses in
other parts of the world could be given.’

Accustomed as we are to our excellent vegetables and
luscious fruits, we can hardly persuade ourselves that the
stringy roots of the wild carrot and parsnip, or the little
shoots of the wild asparagus, or crabs, sloes, &c., should ever
have been valued ; yet, from what we know of the habits of
Australian and South African savages, we need feel no doubt,
on this head. The inhabitants of Switzerland during the
Stone period largely collected wild crabs, sloes, bullaces, hips
of roses, elderberries, beechmast, and other wild berries and
fruit.*  Jemmy Button, a Fuegian on board the Beagle,
remarked to me that the poor and acid black-currants of
Tierra del Fuego were too sweet for his taste.

The savage inhabitants of each land, having found ont by
many and hard trials what plants were useful, or could be
rendered useful by various cooking processes, would after a
timo take the first step in cultivation by planting them near
their usual abodes. Livingstono® states that the savage
Batokas sometimes left wild fruit-tres standing in their
gardens, and occasionally even planted them, “a practice

? For instance, in both North and  ing to dissinct families.
South America. Mr. Edgeworth % Prof. O. Heer, ‘Die Pflanzen der
(“Journal Proc. Linn. Soc.’ vol vi. Pfahlbauten, 1866, aus dem Neujahr.
Bot., 1862, p. 181) states that in the  Naturforsch, Gesellschaft,’ 18663 and
deserts of the Punjab poor women Christ, in Ritimeyer's ** Die
sweep up, “by a whisk into straw  Fauna der Pr.mbumu, 1
baskets,” the seeds of four genera of * ¢ Travels,

grasses, namely, of Agrostis, Panicum, ¢ Adventures in Equatorial Afrig
Cenchrus, and Pennisetum, as well as 1861, p.

the seeds of four other genera belong-
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seen nowhere else amongst the natives” But Du Chaillu
saw a palm and some other wild fruit-trees which had been
planted; and these trees were considered private property.
The next step in cultivation, and this would require but little
forethought, would be to sow the seeds of useful plants;
and as the soil near the hovels of the natives'® would often be
in some degreo manured, improved varieties would sooner or
later arise. Ora wild and unusually good variety of a native
plant might attract the attention of some wise old savage:
and he would transplant it, or sow its seed. That superior
varieties of wild fruit-trees occasionally are found is certain,
as in the case of the American species of hawthorns, plums,
cherries, grapes, and hickories, specified by Professor Asa
Gray.!!  Downing also refers to certuin wild varieties of the
hickory, as being “ of much larger size and finer flavour than
the common species.” I have referred to American fruit-trees,
because we are not in this case troubled with doubts whether
or not the varieties are seedlings which have escaped from
cultivation. I'ransplanting any superior variety, or sowing
its seeds, hardly implies more forethought than might be
expected at an early and rude period of civilisation. Even
the Australian barbarians “have a law that no plant bearing
seeds is to be dug up after it has flowered ;” and Sir G. Grey™®
never saw this law, evidently framed for the preservation of
the plant, violated. We see the same spirit in the super-
stitious belief of the Fuegians, that killing water-fowl whilst
very young will be followed by “much rain, snow, blow
much.”** T may add, as showing forethought in the lowest
barbarians, that the Fuegians when they find a stranded
whale bury large portions in the sand, and during the often-
recurrent famines travel from great distances for the remnants
of the half-putrid mass.

It has often been remarked 1 that we do not owe a single

1 In Tierra del Fuego the spot
where wigwams had formerly stood
could be distinguishéd at a great
distance by the bright green tint of
the native vegetation.

1 CAmerican Acad. of Arts and
Scienges” April 10th, 1860, p. 413,
Downing, *The Fruits of America,

1845, p. 261.
!4 Yoarasia f Espeditonsin Aus-
!nllm. 1841, vol. ii.
» Darwins ot ot kemnrche&,

1845, p.

Vs Cusdlle has tabulated the
fact i the most inferesting maner
in his ¢ Géographie Bot., p. 9
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usefnl plant to Australia or the Cape of Good Hope,—countries
abounding to an unparalleled degree with endemic species.—
or to New Zealand, or to America south of the Plata; and,
according to some authors, not to America morthward of
Mexico. I donot believe that any edible or valuable plant,
except the canary-grass, has been derived from an occanic or
uninhabited island. If nearly all our useful plants, natives
of Burope, Asia, and South America, had originally existed
in their present condition, the complete absence of similarly
useful plants in the great conntries just named would be indeed
a surprising fact. But if these plants have been so greatly
modified and improved by cultnre as no longer closely to
resemble any natural species, we can understand why the
abovenamed countries have given us no useful plants, for
they were either inhabited by men who did not cultivate the
ground at all, as in Australia and the Cape of Good Hope, or
who cultivated it very imperfectly, as in some parts of
America. These conntries do yield plants which are useful
to savage man; and Dr. Hooker 1* enumerates no less than
107 such species in Australia alone; but these plants have
not been improved, and consequently cannot compete with
those which have been cultivated and improved during
thousands of years in the civilised world.

The case of New Zealand, to which fino island we as yot
owe no widely cultivated plant, may seem opposed to this
view; for, when first discovered, the matives cultivated
several plants ; but all inquirers believe, in accordance with
the traditions of the natives, that the early Polynesian
colonists bronght with them seeds and roots, as well as the
dog, which had been wisely preserved during their long
voyage. The Polynesians are so frequently lost on the ocean
that this degree of prudence would oceur to dny wandering
party: hence the early colonists of New Zealand, like the
later European colonists, would not have had any strong
inducement to cultivate the aboriginal plants. According to
De Candolle we owo thirty-three useful plants to Mexico,
Pern, and Chile; nor is this surprising when we remember
the civilized state of the inhabitants, as shown by the fact of

15 ¢Flora of Australia, Introduction, p. cx.
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their having practised artificial irrigation and made tunnels
through hard rocks without the use of fron or gunpowder,
and who, as we shall sce in a future chapter, fully recognised,
as far as animals were concerned, and therefore probably in
the case of plants, the important principle of selection. We
owe some plants to Brazil; and the early voyagers, namely,
Vespucius and Cabral, describe the country as thickly peopled
and cultivated. In North America’® the natives cultivated
maize, pumpkins, gourds, beans, and peas,  all different from
ours,” and tobacco ; and we are hardly justified in assuming
that none of our present plants are descended from theso
North American forms. Had North America been civilized
for as long a period, and as thickly peopled, as Asia or Enrope,
it is probablo that the native vines, waluuts, mulberrics,
orabs, and plums, would have given rise, after a long course
of cultivation, to a multitude of varieties, some extremely
different from their parent-stocks; and escaped seedlings
would have caused in the New, as in the Old World, much
perplexity with respect to their specific distinctness and
parentage.'t

Cerealia.—1 \\'1“ now enter on details, The cereals cultivated in
Europe cons four genera—wheat, rye, hnx)(xy, and oats. Of
wheat the best modem authorities ** make four or five, or even
seven distinet species; of rye, one; of barley, three; and of om,
two, three, or four species. So that altogether our cereals
rmk d by different authors under from ten to fifteen d.lstmct
species. These have given rise to a multitude of varieties. It is
a remarkable fact that botanists are not universally agreed on the
aboriginal parent-form of any one cereal plant. For instance, a

¥ See, for example, Mr. Hewett C.
, sec Watson's remarks on our wild plums
Soto’s  and cherries nml Lmln ¢ Cybele

Narvacz and Ferdinand de

Voyages. As Thave consulted these
and other old Voyages in more than

do not give precise referenc
pages. See also, for seves Lestezmote

No
itions of lhu mu\&s
of New Zealand, see Crawfurd’s
*Grammar and Dict. of the Malay
Langunge,” 1852, p. celx.

Britannica,” vol.
Van' Mons (in his < Arbres Froitiers?
1835, tom. i. p. 444) declares that he
has found the types of all our culti-
vated varieties in wild scedlings, but
then he looks on these seedlings as so

‘many aboriginal stocks.
¥ e A D& Cuntle ‘Gen!nph
Bot.,” 1855, p. 928 et
< Do IEspice,” 1859, to d
l.kuger,‘DneGemxdeanen,’kc_ i1,
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high authority writes in 1855, “ We ourselves have no hesitation
in_sfating our conviction, as the result of all the o relmbls
evidence, that none of these Cerealia exist, or have truly
wild in their present state, but that all are i vunef.\es
of species now growing in great abundance in S. Europe or . Asia.”
On the other and, Alph. Do Candolle™ has addaced abundant
avidenco tiat comiion Jyhes (Ziifiaem wulgars): has boen fonnd
wild in various parts of Asia, where it is not likely to have escaped
from cultivation: and there is some force in M. Godron's remark,
that, supposing these plants fo be escaped seedlings as they have
propagated themselves in a wild state for several generations, their
continued resemblance to cultivated wheat renders it probable that
the latter has retained its aboriginal But the strong
tendency to inhoritance, whih most of the variotis of wheat ovince,
as we shall presently sce, is here greatly undervalued. Much
weight must also be attributed to a remark by Professor Hilde-
Dbrand,” that when the seeds or fruit of cultivated_plants possess
qualities disadvantageous to them as ameans of distribution, we may
feel almost sure that they no longer retain their aboriginal condition.
On the other hand, M. De Candolle insists strongly on the frequent
occurrence in the Austrian dominionsof rye and of one kind of oats
in an apparently wild condition. ~With the exception of these two
cases, which however are rather doubtful, and with the exception of
two forms of wheat and one of barley, which he believes to have been
found truly wild, M. De Candolle does not seem fully satisfied with
¢ other Teported discoveries of the perent.{o ~forms of our other
cereals. With respect to oats, according Buckmann,® the
wild English Aveua. jutlm i o st iy few years of careful
cultivation and selection into forms almost identical with two very
distinet cultivated races. The whole subject of the origin and
Specific distinsinesa of Hio various.cereal plsnte 3 s most diioult
ut we shall perhaps be able o judge a little better after con-
sidering the amount of variation which wheat has undergone.
Metzger describes seven species of wheat, Godron refers to five,

. Bentham, in his review, (tom. i. p. 165) has shown by careful

entitled *Hist. Notes on cultivated

Plasts? by Dr. &, Turgion-Tuzzetiy

in *Journal of Hort. Soc. vol. ix.
L58: B tatora e st

the same apinon.

* *Géograph. Bot.,’ p.

whole subject is ol

t,
terproted, observations
. Fabre led many persons to

believe that wheat was a_ modified
descendant of Egilops ; but M. Godron

experiments that the first step in the
series, viz. Agilops triticides, is a
hybrid between wheat and . orata,
The frequency with which these
hybrids spontansously arise, and. the
gradual manner in which the
i amvotid ity 00
whoat aloss lesve_ any doubt vith
mg\ec to M. Godron's conclusi

“Die \,'erhxemmgm.ml e
Pilanzen, 1875, p.

5 Report to Bt Assocition fr
1857, p. 207.
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and De Candolle to only four. Tt is not improbable that, besides
the kinds known in Europe, other strongly characterised forms exist
in the more distant parts of the world; for Loiseleur-Deslong-
champs * speaks of three now species or varieties, sent to Europe
in 1822 from Chinese Mongolia, which he considers as being there
indigenous. Mooreroft * also speaks of Hasora wheat in Ladakh
as very peculiar. If those botanists are right who believe that at
least seven species of wheat originally existed, then the amount
of variation in any important character which wheat has undergone
under cultivation has been slight; but if only four or a lesser
number of species originally existed, then it is evident that varieties
have arisen so strongly marked, that they have been considered by
capable judges as specifically distinct. = But the impossibility of
deciding which forms ought to be ranked as specics and which as
varieties, makes it useless to specify in detail the differences between
the various kinds of wheat. Speaking generally, the organs of
vegetation differ little;® but some kinds grow close and upright,
whilst others spread and trail along the ground. The straw differs
in being more or less hollow, and in quality. The ears# differ in
colour and in shape, being quadrangular, compressed, or nearly
cylindrical ; and the florets differ in their approximation to each
other, in their pubescence, and in being more or less elongated.
The presence or absence of barbs is a conspicuous difference, and in
certain Graminem scrves even ns @ generic character;® although,
as remarked by Godron,® the presence of barbs is variable in certai
wild grasses, and especially in_those such as Bromus secalinus and
Lolium temulentum, which habitually grow mingled with our cereal
erops, and which have thus unintentionally been exposed to culture,
The grains differ in size, weight, and colour; in being more or less
downy at one end, in being smooth or wrinkled, in being either
nearly globular, oval, or clongated; and finally in internal texture,
Deing tender or hard, or even almost horny, and in the proportion
of gluten which they contain.

Nearly all the races or species of wheat vary, as Godron® has
remarked, in an exactly parallel manner,—in the seed being downy
or glabrous, and in colour,—and in the florets being barbed or

ed, &, Those who believe that all the kinds are descended

from a single wild species may account for this parallel variation
the inheri of a similar itution, and a

tendency to vary in the same manner; and those who believe

in the general theory of descent with modification may extend this

2 ¢ Considérations sur les Céréales,’  sid. sur les Céréales,’ p. 11,

184243, Seo” an excellent review in
= in_the Himalayan Pro-  Hooker's “Journ. of Botany,’ vol. viii.
inces,’ &e., 1841, vol. i. p. 324 P 82, note.
= J. Le Couteur on the De I'Espice;” tom. ii. p. 75,

Wheat,' pp. 23, 79: * Ibid., tom. ii. p. 75.

Varieties
*1 Loiseleur-Deslongchamps, ¢ Con-
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view to the several species of wheat, if such ever existed in a state
of nature.

Although fow of the varieties of wheat present any conspicuous
difference, their number is great. Dalbret cultivated during thirty
years from 150 to 160 kinds, and excepting in the quality of the
grain they all kept true; Colonel Le Couteur possessed upwards of
150, and Philippar 322 varieties™ As wheat is an annual, we thus
see how strictly many trfling differences in character are inherited
through many generations. Colonel Le Couteur insists strongly on
this same fact. ~ In his persevering and successful attempts to raise
now varioties, ho found that there was only one “secure mode to
““ensure the growth of pure sorts, namely, to grow them from single
« grains or from single ears, and to follow up the plan by afterwards
“sowing only the produce of the most productive so as to form a
“stock.” But Major Hallett* has gone much farther, and by the
continued selection of plants from the grains of the same. ear,
during successive generations, has made his ‘ Pedigree in Wheat®
&md other cereals) now famous in many quarters of the world.

he great amount of variability in the plants of the same
variety is another interesting point, which would never have
been detected except by an eye long practised to the work;
thus Colonel Le Couteur relates® that in a field of his own
Wheat, which he considered at least as pure as that of any of his
neighbours, Professor La Gasca found twenty-threo sorts; and
Professor Henslow has observed similar facts. Besides such in-
dividual variations, forms sufficiently well marked to be valued and
to become widely cultivated sometimes suddenly appear: thus
Mr. Shirreff has had the good fortune to raise in his lifetime seven
new varieties, which are now extensively grown in many parts of
Britain.#

As in the case of many other plants, some varieties, both old and
new, are far more constant in character than others, Colonel Le
Couteur was forced to reject some of his new sub-varieties, which
he suspected had been produced from a_cross, as incorrigibly
sportive. On the other hand Major Hallett * has shown how wonder-
fully constant some varicties are, although not ancient ones, and al-
though cultivated in various countries. With respect to the tendency
to vary, Metzger® gives from his own experience some interesting
facts: he describes three Spanish sub-varieties, more especially one

# For Dalbret and Philippar, see
seleur-Deslongehamps, * Consid. sur
s Céréales,” pp. 45,70 Lo Couteur
on Wheat, pp. 6, 14-17.

3 See his Essay on ‘Pedigree in
Wheat,’ 1862 ; also paper read before
the British Association, 1869, and

blications.
ieties of Wheat,” Introduc-
. Marshall, in his *Rural

Economy of Yorkshire, vol. ii. p. 9,
remarks that *in every field of corn
there is as much variety as in a herd
of cattle.”

3 Gardener’s Chron.” and ¢ Agri-
cult. Gazette,” 1862, p. 9

3 ‘Gardener’s Chron.’ Nov. 1868,
p- 1199,

* ¢ Getreidearten, 1841, . 66, 91«
92, 116, 117 3
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known to be constant in Spain, which m Germany assumed their
proper character only during hot summers; another variety kept
true only in good land, but after having been cultivated for twenty-
five years became more constant. He mentions two other sub-
varicties which were at first inconstant, but subsequently became,
appﬂreutly without any selection, accustomed to their new homes,
and ref roper character. These facts show what small
ahanges 1 i o ibns G 1o Conap vaziaMILL 4111 they further
W that a variety may become habituated to new conditions.
B et 1o consinds i Tomiened -Deslongchamps,
that wheat cultivated in the same country s exposed to remarkably
uniform_conditions; but manures differ, seed is taken from one
il 10 auother, and, what is far more imporiant, the plants are
exposed as litlo as possiblo to straggle with ofher plants, and sro
thus enabled to exist under diversified conditions. In a state of
nature each plant is confined to that particular station and kind
of nutriment which it can seize from the other plants by which it
is surrounde
Wheat quickly assnmes now habits of lifs. The summer and
winter kinds were classed by Linnaus as distinct species; but
M. Mounier™ has proved that the difference botwoon thetn 15 only
temporary. He sowed winter-wheat in spring, and out of ono
hundred ‘plants four alone produced ripe seeds these were sown
and resown, and in three years plants were reared which ripened
all their seed. Conversely, nearly all the plants raised from
summer-wheat, which was sown in anbumn, perishod from frost;
but a few were saved and produced seod, and.in years this
mmer-variety was converted into a winter- vnrmty Hence it is not
surprising thaf wheat soon becomes to a certain extent acclimatised,
that seed brought from distant countries and sown in Europe.
iitaton ot e, on aven o . bonsldstabln period,* differentl
from onr Buropean varicties. In Canada the first, softlers, accord.
g to Kalm,® found their winters too severe for winter-wheat
B e i e e b Do e
mer-wheat ; and they thought that their country was useless for
corn crops until they procured_summer-wheat from the northern
parts of Europe, which succceded well. It is notorious that the
proportion of glnten differs much Tnder diffeont alimates. The
et o the grain i o quickly affcted by climato: Loiscleur-
Deslongehamps © sowed near Paris 54 varieties, obtained from the
South of France and from the Black Sea, and 52 of these yielded
sced from 10 to 40 per cont. heavior than the parent-sced. Ie then

# Quoted by Godron, ‘ De VEspioe’ 70 Many other accounts could be
vol. i, p. 74. So it is, acco added.
Metager (‘ Getreidearten,' s, 18), with ‘Travels in North Amenu,
S and winter barley. 1753-1761, Eng. translat., vol. i
b mlonr Dulongebumpa, Cért- 165,
224 Le Couteur,p. % ‘Céréales, part ii. pp. 179-183.
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sent these heavier grains back to the South of France, but there
they immediately yielded lighter seed.

All those who have closcly attended to the subject insist on the
close adaptation of numerous varieties of wheat to various soils and
climates even within the same country ; thus Colonel Le Couteur @
says, “It is the sultnbleuees of each sort to cach soil that will
enable the farmer to is ent by sowing one variety, where he
would be unable to do so Ty attempting to grow another of a
seemingly better sort.” This may be in part due to each kind
baoommg ‘habituated 1o its conditions of life, as Me'zger has shown

rtainly occurs, but it is probably in main part due to innate
dlﬂ‘erenoes between the soveral varicties.
h has been written on the deterioration of wheat; that the

auality of the. o, sisa of grain. timo of floworing, and ‘hardness,
may be modified by climate and soil, scems nearly cortain; buf
that the whole body of any one sub-varicty ever bcomes changed
Ioto another and disvinst, subvarity, there o nc. resson to belioge:

at apparently does take place, according to Le Couteur, s, that
some one sub-variety out of the many which may always bo detected
in the same field is more prolific than the others, and gradually
supplants the variety which was first sown.

With Tospect to the natural crosing of distinct varicties the
evidence is but uent oceur-
rence, Many authors mainfain hat impregnation ‘alre place in
the closed flower, but T am s 1 observation that this
5 10t tha case, a least with those varisties f whioh Thave atiandeds
But as I shall have to discuss this subject in another work, it may
be here passed over.

Tn conclusion, all authors admit that numerous varieties of
wheat have arisen; but their differences are unimportant,
unless, indeed, somo of the so-called species are ranked as
varieties. Those who believe that from four to seven wild
species of Triticum originally existed in nearly the same con-
dition as at present, rest their belicf chiefly on the great
antiquity of the several forms. It is an important fact,
which we have recently learnt from the admirable researches
of Heer,* that the inhabitants of Switzerland, even so early

4 ¢On the Varieties of Wheat,

sy, canno. be given (:Gard, Chron.
Introduct,, p. vii. Se Marshall,

and Agricult.  Gazette,"

“Rural Econ. of Yorkshire,’ vol. ii. p.

With respect o similar cases of

adaptation in the varieties of oats, see

some interesting_papers in the ¢ Gar-

dener's Chron, and Agrieul. Gazette,
. 20.

59. Mr. Shirreff, and nhxghurnutho-

963), says, “1 have never o grain
which has cither been improved or
degenerated by cultivation, so as to
omve the change to the succeeding

eroj
& Alph. Do Candalle ¢ Géograph.

Bot op. €0

“4"Planzen der Pfahlbauten, 1866,
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as the Neolithic period, cultivated mo less than ten cereal
plants, namely, five kinds of wheat, of which at least four are
commonly looked at as distinct species, three kinds of barley,
a panicum, and a setaria. If it could be shown that at the
earliest dawn of agriculture five kinds of wheat and three of
barley had been cultivated, we should of course be compelled
to look at these forms as distinct species. But, as Heer has
remarked, agriculture even at the Neolithic period, had already
made considerable progress; for, besides the cereals, peas,
poppies, flax, and apparently apples, were cultivated. It may
also be inferred, from one variety of wheat being the so-called
Egyptian, and from what is known of the native country of
the panicum and sctaria, as well as from the nature of the
weeds which then grew mingled with the crops, that the lake-
inbabitants either still kept up commercial intercourse with
some southern people or had originally proceeded as colonists
from the South.

Loiseleur-Deslongchamps  has argued that, if our cereal
plants have been greatly modified by cultivation, the weeds
which habitually grow mingled with them would have been
equally modified. But this argument shows how completely
the principle of selection has been overlooked. That such
weods have not varicd, or at least do not vary now in any
extreme degree, is the opinion of Mr. H. C. Watson and
Professor Asa Gray, as they inform me; but who will pretend
to say that they do not vary as much as the individual plants
of the same sub-varicty of wheat? We have already seen
that pure varieties of wheat, cultivated in the same field, offer
many slight variations, which can be selected and separately
propagated ; and that occasionally more strongly pronounced
variations appear, which, as Mr. Shirreff has proved, are well
worthy of extensive cultivation. Not until equal attention
bo paid to the variability and selection of weeds, can the

from their y under unintentional culture

be of any value. In accordance with the principles of

selection we can understand how it is that in the several cul-

tivated varieties of wheat the organs of vegetation differ so

little; for if a plant with peculiar leaves appeared, it would
45 ¢ Les Cérdales,” p. 94.
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be neglected unless the grains of corn were at the same time
superior in quality or size. The selection of seed-corn was
strongly recommended % in ancient times by Columella and
Celsus ; and as Virgil says,—
“I've seen the largest seeds, tho’ view'd with care,
Degenerate, unless th' industrious hand
Did yearly cull the largest.”

But whether in ancient times selection was methodically
pursued we may well doubt, when we hear how laborious the
work has been found by Le Couteur and Hallett. Although
the principle of selection is so important, yet the little which
man has effected, by incessant efforts *' during thousands of
years, in rendering the plants more productive or the grains
‘more nutritions than they were in the time of the old Egypt-
ians, would scem to speak strongly against its efficacy. But
we must ot forget that at each successive period the state of
agriculture and tho quantity of mature supplied to the land
will h a the degreo of 1

for it would be impossible to cultivate a highly pmduchve
variety, unless the land contained a sufficient supply of the
necessary chemical elements.

We now know that man was sufficiently civilized to culti-
vate the ground at an immensely remote period; so that
wheat might have been improved long ago up to that standard
of excellence which was possible under the then existing state
of agriculture. One small class of facts supports this view of
the slow and gradual improvement of our cereals. In the
most ancient lake-habitations of Switzerland, when men
employed only flint-tools, the most extensively cultivated
wheat was a peculiar kind, with remarkably small cars and
grains. “Whilst the grains of the modern forms ate in
section from seven to eight millimétres in length, the larger
grains from the lake habitations are six, seldom seven, and
the smaller ones only four. The ear is thus much narrower,

4 Quoted by Le Couteur, p. 16. bauten,” 1866, The fullowing passage
De Candolle, ¢ Géograph. Bot.” is quoted from Dr. Christ, in * Die
Fauna der Plahlbauten, von Dr. Rilti-

. Heer, * Die Pflanzen der Pfahl-  meyer, 1861, 5. 225
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and the spikelets stand out more horizontally, than in our
present forms.” So again with barley, the most ancient and
most extensively cultivated kind had small ears, and the
grains were * smaller, shorter, and nearer to each other, than
in that now grown ; without the husk they were 2} lines long,
and scarcely 1} broad, whilst those now grown have a length
of three lines, and almost the same in breadth.”* These
small-grained varieties of wheat and barley are believed by
Heer to be the parent-forms of certain existing allied varietics,
which have supplanted their early progenitors.

Heer gives an interesting account of the first appearance
and final disappearance of the several plants which were
cultivated in greater or less abundance in Switzerland
during former successive periods, and which generally differed
more or less from our existing varieties. The peculiar small-
eared and small-grained wheat, already alluded to, was the
commonest kind during the Stone period; it lasted down to
the Helvetico-Roman age, and then became extinct. A second
kind was rare at first, but afterwards became more frequent.
A third, the Egyptian wheat (7. turgidum), does not agree
exactly with any existing variety, and was rare during the
Stone period. A fourth kind (7. dicocoum) differs from all
known varieties of this form. A fifth kind (7. monococcum)
is known to have existed during the Stone period only by
the presence of a single ear. A sixth kind, the common
T. spelta, was not introduced into Switzerland until the
Bronze age. Of barley, besides the short-eared and small-
grained kind, two others were cultivated, one of which was
very scarce, and resembled our present common H. distichum.
During the Bronze age rye and oats were introduced; the
oat-grains being somewhat smaller than those produced by
our existing varieties. The poppy was largely cultivated
during the Stone period, probably for its oil; but the variety
which then existed is not now known. A peculiar pea with
small seeds lasted from the Stone to the Bronze age, and then
became extinct ; whilst a peculiar bean, likewise having small
seeds, came in at the Bronze period and lasted to the time
of the Romans. These details sound like the descriptions

 Heer, as quoted by Carl Vogt, ¢ Lectures on Man,’ Eng. translat. p. 355.

VOL. L z
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given by pal ists of the first the i
rarity, and final extinction or modification of fossil species,
dded in the ive stages of a ical formation,

Finally, every one must judge for himself whether it is
more probable that the several forms of wheat, barley, rye,
and oats are descended from between ten and fifteen species,
most of which are now cither unknown or extinet, or whether

they are descended from between four and eight

‘which may h: ither closel;

species,
Ttivated

led our present

forms, or have been so widely different as to escape identifica-
tion. In this latter case we must conclude that man cultivated
the coreals at an enormously remote period, and that he
formerly practised some degree of selection, which in itself is

notimprobable.

We may, perhaps, further believe that, when

wheat was first cultivated the ears and grains increased
quickly in size, in the same manner as the roots of the wild

carrot and parsnip are known
under cultivation.,

Maize or Indian
mous that all the cultivated kin
It is undoubtedly * of American

aborigines throughout the continent from New England to

to increase quickly in bulk

Corn: Zea mays—Botanists are nearly unani-

belong to the same species.
origin, and was Y

Its cultivation must have been extremely ancient, for Tschudi ®

des eribes two

kinds, now extinet or not known in Peru, which were

taken from tombs apparently prior to the dynasty of the Incas,
But there is even stronger evidence of antiquity, for I found on the

coast of Peru? he:

ancient cultivation,

together with eighteen specics of
beach which had i
feet above the level of the sea.

been upraised at
Tn accordance with this

numerous American varieties have arisen, The

aboriginal form has not as yet been discovered in the wild state.
A peculiar kind, in which the grains, instead of being naked, are

5 See Alph. De Candolle’s long dis-
cussion in his ¢ Géograph, Bot.,’p. 942,
With rospect to New England, sev Silli-

s ¢ American Journal,” vol. xliv,

“Travels in Peru,” Eng. travslat.,

P 177,
“ Geolog. Observ. on S. America,”

1846, p.
# This maize is figured in Bonafous®
magnificent work, ¢ Hist. Nat. du
1836, P . bis, and in the

“Journal of Hort. Soc.,” vol. i., 1846
P- 115, where an account s given of
the result of sowing the seed. A
young Guarany Indian, on secing this
kind of maize, told Auguste i
(see De Candolle, * Géograph. Bot.,’ p.
951) that it grew wild in the humid
forests of his native land. Mr.
Teschemacher, in  Proc. Boston Soc.
Hist,' Oct. 19th, 1842, gives an
account of sowing the seed.
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concealed by husks as much as eleven lines in length, has been
stated, but on insufficient evidence, to grow wild in Brazil. It is
almost certain that the aboriginal form would have had its grains
thus protected; * but the sceds of the Brazilian variety produce,
as I hear from Professor Asa Gray, and as is stated in two published
accounts, cither common or husked maize; and it is not credible
that a wild species, when first cultivated, should vary so quickly
and in so great a degree,

Maize has varied in an extraordinary and conspicuous manner.
Metzger,” who paid particular attention to the cultivation of this
plant, makes twelve races (unter-art) with numerous sub-varieties ;
of the latter some are tolerably constant, others quite inconstant.
The different races vary in height from 15-18 feet to only 16-18
inches, as in a_dwarf variety described by Bonafous. The whole
ear is variable in shape, being long and narrow, or short and thick,
or branched. The ear in one variety is more than four times as
long as in a dwarf kind. The seeds are arranged in the ear in from
six to even twenty rows, or are placed irregularly. The seeds
are coloured—white, pale-yellow, orange, red, violef, or elegantly
streaked with black;® and in the same ear there are sometimes
seeds of two colours. In a small collection I found that a single
grain of one variety nearly equalled in weight seven grains of
another variety. The shape of the seed varies greatly, being very
flat, or nearly globular, or oval; broader than long, or longer than
broad ; without any point, or produced into a sharp tooth, and
this tooth is sometimes recurved. One variety (the rugosa of
Bonafous, and which is extensively cultivated in'the United States
as sweet corn) has its seeds curiously wrinkled, giving to the whole
ngular appearance. Another variety (the cymosa of Bon.)
carries its ears so crowded together that it is called mais & bouquet.
The seeds of some varieties contain much glucose instead of starch,
Male flowers sometimes appear amongst the female flowers, and
Mr. J. Scott has lately observed the rarer case of female flowers on
a true male panicle, and likewise hermaphrodite flowers.” Azara
describes ™ & variety in Paraguay the grains of which are very
tender, and he states that several varieties are fitted for being cooked
in various ways. The varieties also differ greatly in precocity, and
have different powers of resisting dryness and the action of violent
wind*  Some of the foregoing différences would certainly be con-
sidered of specific value with plants in a state of nature.

Le Comte Ré states that the grains of all the varicties which he

# Moquin-Tandon, ‘Eléments de p. 80; AL De Candolle,
Tératologie,’ 1841, p. 126. # {Transact. Bot, S
2 ¢ Dio Getreidearten,’ 1841, 208.  burgh,’ vol. viil. p. 60.
1 have modified a fow of Metager 5 Voyages dans Amérique Meri-
statements in accordance with those  dionale,” tom. i. p. 147,
made by Bonafous in his great work, % Bonafous' *Hist. Nat. du Mai
“Hist. Nat. du Mas,” 1836. 5L

 Godron, ‘De I'Espece,’ tom. 1,

ibid., p.
oc. of E
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cultivated ultimately assumed a yellow colour. But Bonafous®
found that most of those which he sowed for ten consecutive years
kept true to their proper tints; and he adds that in the valleys of
the Pyreneos and on the plains of Piodmont & white maize has.becn
cultivated for more than a century, and has undergone no change.

e tall kinds grown in southern latitudes, and therefore exposed
to great heat, require from six to seven months to ripen their sced ;
whereas the dwarf kinds, grown in northern and colder climates,
require only from three to four months® Peter Kalm,® who
particularly attended to this plant, says, that in the United States,
In proceeding from south fo north, thie plants steadily diminish in
Dulk. Seeds brought from lat. 37° in Virginia, and sown in lat.
48°-44° in New England, produce plants which will not ripen their
seed, or ripen them with the utmost difficulty. So it is with seed
carried from New England to lat. 45°-47° in Canada. By taking
great care at first, the southern kinds after some years' culture
ripen their seed perfectly in their northern homes, so that this is an
analogous case with that of the conversion of suinmer into winter
wheat, and conversely. When tall and dwarf maize are planted
together, the dwarf kinds are in full flower before the others have
produced a single flower; and in Pennsylvania they ripen their
seeds six weeks earlier than the tall maize. Metzger also mentions
a European maize which ripens its seed four woeks earlicr than
another European kind. With these facts, so plainly showing
inherited acclimatisation, we may readily believe Kalm, who states
that in North America maize and some other plants have gradually
Teen cultivated further and further nothward. All writers agree
that to keep the varieties of maize pure they must be planted
separately so that they shall not cross.

The effects of the climate of Europe on the American varieties is
highly remarkable. Metzger obtained sced from various parts of
America, and cultivated several kinds in Germany. 1 will give an
abstract of the changes observed  in one case, namely, with a tall
kind (Breit-korniger mais, Zea altissima) brought from the warmer

rts of America. During the first yéar the plants were twelve
feet high, and a few seeds were perfected ; the lower seeds in the ear
kept true to their proper form, but the upper sceds became slightly
changed. In the second gencration the plants were from nine to
ten feet in height, and ripened their sced better; the depression on
the outer side of the seed had almost disappeared, and the original
Deautifal white colour had become duskier. Some of the seeds had
even become yellow, and in their now rounded form they ap-
proached common European maize, In the third generation nearly
all resemblance to the original and very distinct American parent-

“ Ibid, p. 31, iv. Thave consulted an old English
@ Metzger, * Getreidearten,’s. 206.  MS. translation.
Description of Maize, by P. ¢Getreidearten,' s. 208.
Kalm, 1752, in ‘Swedish Acts,’ vol.
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form was lost. In the sitth gencration this maize perfectly
resemblod a European variety, described as the second sub-variety
of the fifth race. When Metzger published his book, this variety
was still cultivated near Heidelberg, and could be distinguished
from the common kind only by » somewhat more vigorous growth.
Analogous results were obtained by the cultivation of another
American race, the “ white-tooth corn,” in which the tooth nearly
disappeared even in the second gencration. A third race, the
T e Ea change, but the seeds
became less polished and pellucid. In the above cases the seeds
were carried from a warm to a colder climate. But Fritz Miiller
informs me that a dwarf variety with small rounded seeds (papa-
guien-mais), introduced from Germany into S. Brazil, produces
plants as tall, with seeds as flat, as those of the kind commonly
cultivated there.

These facts afford the most remarkable instance known to
me of the direct and prompt action of climate on a plant.
It might have been expected that the tallness of the stem,
the period of vegetation, and the ripening of the seed, would
have been thus affected; but it is a much more surprising
fact that the seeds should have undergone so rapid and great
a change.  As, however, flowers, with their product the seed,
are formed by the metamorphosis of the stem and leaves, any
modification in these latter organs would be apt to extend,
through correlation, to the organs of fructification.

Cabbage (Brassica oleracea).—Eyery one knows how greatly the
various kinds of cabbage differ in appearance, In the Island of
Jersey, from the effeets of particular culture and of climate, a stalk
Tas grown to the height of sixteen feet, and “had its spring shoots
at the top occupied by & magpie’s nest:” the woody stems are not
unfrequently from ten to twelye feet in height, and are there used
as rafters “ and as walking-sticks. Weo are thus reminded that in
certain_countries plants belonging to the generally herbaceous
order of the Crucifers are developed into trees. Every one can
appreciate the difference between green or red cabbages with
great single heads; Brussel-sprouts with numerous little heads;
broccolis and cauliflowers with the greater number of their flowers
inan aborted condition, incapable of producing seed, and borne in
a dense corymb instead of an open panicle; savoys with their
Dlistered and wrinkled leaves; and borecoles and’ kails, which
come nearest to the wild parent-form. There are also varions

4 <Cabbage Timber, ¢ Gardener’s  walkin
Chron.,” 1856, p, 744, quoted from
Hooker’s ‘Journal of Botany.” A

ick made from a cabbage-
stalk is exhibited in the Museum at
Kew.
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frizzled and laciniated kinds, some of such beautiful colours that
Vilmorin in his Catalogue of 1851 enumerates ten varieties which
are valued solely for omament, - Som kinds are les commonly
known, such as the Portuguese Couve Tronchuda, with the ribs of
its leaves greatly thickened; and the Kohlrabi or choux-raves,
with their stems enlarged info great turnip-like masses above the
ground; and the !euently formed new race® of the choux-raves,
already including nine sub-varieties, in which the enlarged part
Ties beneath the ground like a turnip.

T 9% wrich et ieronoas 1 Mo ahiage, s, Golbut.
arrangement, and manner of growth of the leaves and stem, and of
tho flower-stéms in the broceoli and cauliflover, it s remirkablo
tlat tho flowers themselves, tho socd-pads wid Seeds, present ox-
tremely slight differences or none at all® T wmpured Nie wowerd
ofalltho princpal kinds; thoso of e Gonve "ronthacs e whie
and rather smaller than ‘in common cabbages ; those of the Ports-
mouth broceoli have narrower sepals, and smaller, less elongated
petals; and in no other eabbage eould any difference bo dotert
With respect to the seed-pods, in the purple Koblrabi alone, do
they differ, being a little longer and narrower than usual, I made
& collection of the seeds of twenty-cight different kinds, and most
of them were undistinguishable; when there was any difference
it was excossively slight; thus, the seeds of various broccolis and
cauliflowers, when seen in mass, are a little redder; those of the
carly green Ulm savoy are rather suialler; and those of the Breda
Kl slightly larger than usual, but not Jlarger than the seeds of
the wild cabbage from the coist of Wales. What a contrast in
the amount of difference is presented if, on the one hand, we
compare the leaves and stems of the various kinds of cabbage wit
their flowers, pods, aud seeds, and on the other hand. tho corre-
sponding parts in the varietics of maize and wheat! The expla-
smation s obvious; the seeds lone aro valued T our cerals,
their variations have been selected; whereas the se
and flowers have hoen utterly neglectod in the cabbage, Whilst
many useful varations in their leaves aud stems have been voticed

and preserved from an extromely remote period, for cabbages were
cultivated by the old Celts.

Tt would bo useless to give a classified deseription® of the
numerous races, sub-races, and_ varicties of the cabbage; but it
may be mentioned that Dr. Lindley has lately proposed **  system
foundod on thastate of developraent of the terminal and lateral

% ¢Journal do In Soc. Imp.d'Hortic  des Celtes, 1818, p. 438.
u 855, 1. 254, gucked fiom 5 # Bon the clder De Lnndol]e, in
(et of Hort. S and
Metzger ¢ Kohlar
© ¥ Gardener's Lhnnmle, 1859, p.
992,

1833, s,
mgn 1, De PEconomie Puhlxque
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leaf-buds. Thus: L All the leaf-buds active and open, as in the
wild-cabbage, kail, &e. IL ~All the leaf-buds active, but forming
heads, as in’ Brussel-sprouts, &c. IIL Terminal leatbud along
active, forming a head as in’common cabbages, savoys, &c, 1V,
Terminal leaf-bud alone active, and open, with Tost of {he flowers
abortive and succulent, as in the cauliflower and broccoli, V. All
the leaf-buds active and open, with most of the flowers aborfive
and succulent, as in the sprouting-broccoli. This latter varicty is
a new one, and bears the same relation to common broceoli, as
Brussel-sprouts do to common cabbages; it suddenly appeared
in a bed of common broccoli, and was found faithfully to transmit
its newly-acquired and remarkable characters.
The principal kinds of cabbage existed at least as early as the
sixteenth century,® so that numerous modifications of structure
have been inherited for a long period. This fact is the more
remarkable as great care must be {aken fo prevent the crossing of
the diffcrent kinds. To give proof of this: T raised 233 seedlings
from cabbages of different kinds, which had purposely been planted
near each other, and of the seediings no less than 155 were plainly
deteriorated and _mongrelized; mor were the remaining 78 all
perfectly true. It may be doubted whether many permanent
Yarietics have been formed by intentional or aceidental crosses;
for such crossed plants aro found to be very inconstunt. _ One
kind, however, called * Cottager’s Kail,” has lately heen produced
by crossing common kail and Brussel-spronts, recrossed with
purple broceoli™ and is said to be true; but plants raised by me
woro ot nearly so constant in eharacter as any common kind of
cabbage.
Although most of the kinds keep true if carefully preserved from
crossing, yot the sced-beds must be yearly examined, and a few
ings are generally found false; but even in this caso the force
of inheritance is shown, for, as Metzger has remarked™ when
speaking of Brussel-sprouts, the variations generally keep to their
“unter art,” or main race. 'But in order that any kind may be
A A

tremely poor soil also affects the characters of certain varieties.
Most anthors believe that all the races are descended from the
wild cabbage found on the western shores of Europe; but Alph.
De Candolle ™ foreibly argues, on historical and other grounds, that
it is more probable that two or three closely allied forms, generally
as distinot species, still living in the Mediterranean region,

™ Alph. De Candolle, ‘Géograph, ™ *Kohlarten,"
Bot. pp. 842 and 989, 7 Godron, * De I'Espice,’

™ “Gardener's Chron.,’ Feb, 1858, 52 Metager, * Kohlarten,' s,
128 * “Géograph. Bot.,’ p. 840,

© The Complete Work of Charles Darwin Online



344 CULINARY PLANTS. Cuar. IX,
are the parents, now all commingled together, of the various
cultivated kinds, In the same manner as we have often seen with
domesticated animals, the supposed multiple origin of the cabbage
throws no light on the characteristic difforences between_ the
cultivated forms. If our eabbages are the descendants of threo
or four distinct specics, every trace of any sterility which may
originally have existed between them is now lost, for none of the
varieties can be kept distinet without serupulous care to prevent
intercrossing.

The other cultivated forms of the genus Brassica are descended,
according to the view adopted by Godron and Metzger,” from two
species, B. napus and rapa ; but according to other botanists from
three species; whilst others again strongly suspect that all these
forms, both wild and cultivated, ought o be ranked as a single
species. Brassica napus has given rise to two large groups, namely,
Swedish turnips (believed to be of hybrid origin)™ and Colzas,
the seeds of which yield oil. Brassica rapa (of Koch) has also
given rise to two races, namely, common turnips and the oil-giving
rape. The evidence is unusually clear that these latter plants,
though so different in external appearance, belong to the same
species; for the turnip has been observed by Koch and Godron
to lose its thick roots in uncultivated soil; and when rape and
turnips are sown together they cross fo such a degree that
searcely a single plant comes true.”  Metzger by culture converted
the biennial or winter rape into the annual or summer rape,—
varioties which have been thought by some authors to be specifically
distinet.”

In the production of large, fleshy, turnip-like stems, we have
a caso of analogous variation in three forms which are generally
considered us distinet species. But searcely any modification seems
50 easily acquired as a succulent enlargement of the stem or root—
that is, a store of nutriment laid up for the plant’s own future use.
We see this in our radishes, beet, and in the less generally known
“turnip-rooted ” celery, and in the finocchio, or Italian variety of the
common fennel. Mr. Buckman has lately Emved Dy his interesting
experiments how quickly the roots of the wild parsnip can be

i t

, as Vilmorin formerly proved in the case of the carrot.®

1 Godron, ¢ De Espice” tom. ¢ Gardener's Chron. and Agricult,
545 Motzger, * Kohlarten, s. 10. Gazette,” 1855, p. 730.

* ¢Gardener’s Chron. and Agricult. ™ Metager, * Kohlarten,"
Gazette, 1856, p. 720, See, more ™ These experiments by
especially, ibid., 1868, p. 275: the have been quoted by ma

An eminent botanist, Prof. Decaisne,
has fately expressed doubts on the
subject from his own negative results,

51.
Iniorin

2

of cabbage (B, oleracea) close to turnips
B, rapa) and raised from the cros

seedlings true Swedish turnips. These
Iatter plants ought, therefore, to be
classed_with cabbages or turnips, and
not under B. napus.

but these cannot be value! equally
with positive results. On the other
hand, M. Carrire has lately stated
(“Gard. Chronicle,’ 1863, p. 1154),
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This latter plant, in its cultivated state, differs in scarcely any
character from the wild English carrot, except in general luxuri-
ance and in the size and quality of its roots; but ten varieties,
differing in the colour, shape, and ‘quality of the Toot,are cultivated
in England and come true by seed. Hence with the carrot, as
in so many other cases, for instance with the numerous varieties
and sub-varicties of the radish, that part of the plant which is
valued by man, falsely appears alone to have varied. The truth
is that variations in this part alone have been selected; and the
seedlings inheriting a tendency to vary in the same way, analogous
modifications have been again and again selected, until at last
a great amount of change has been effected.

With respect to the radish, M. Carriére, by sowing the seed of
the wild Kaphanus raphanistrum in rieh soil, and by continued
sclection during several generations, raised many varieties, closely
like the cultivated radish (R. sativus) in their roots, as well as the
wonderful Chinese variety, &, cawdatus: (see * Journal d'Agricult
gmtiqne,’ t. i, 1869, p. 159; also a separate essay, * Origi

lants Domestiques” 1869.)  Raphanus rophanistrum an

sativus
have often been ranked as distinet species, and owing to differences
fessor Hoffman (* Bot.

in their fruit even as distinct genera; but Prof
Zeitung, 1872, p. 452) has now shown that these differences, re-
markablo as {hey are, gradunte avay, tho fruit of £. cawdatus

iy . rap g several
generations (ibid., 1873, p. 9), Professor Hoffman also obtained plants
‘bearing fruits like those of £ sativus.

Pea (Pisum sativum)—Most botanists look at the garden-pea
a8 specifically distinct from_the field-pea (P. arvense). The latter
exists in a wild state in Southern Europe; but the aboriginal
parent of the garden-pea has been found by one collector alone,
as he states, in the Crimea." Andrew Knight crossed, as I am
informed by the Rov. A. Fitch, the field-pea with a well-known
garden variety, the Prussian pea, and the cross seems to have been
perfectly ferfile. Dr. Alefeld has recently studied® the genus
with care, and, afier having cultivated about fifty varietics, concludes
that certainly they all belong to the same species. It is an interest-
ing fact already alluded to, that, according to 0. Heer, the peas
found in the lake-habitations of Switzerland of the Stone and
Bronze ages, belong to an extinet variety, with exceedingly small

* Alph. De Candolle, *Géograph.
Bot.,” 960. Mr. Bentham (*Hort,
Journal,' vol, ix. (1855), p. 141)

differed in being
spindle-shaped, longer, softer, and less
fibrous than those of the wild plant,
From these secdlings he raised several

s,
s *Encyclop. of Garden-

believes that garden and field peas
belong to the same species, and in thi
Tespect he differs from Dr. Targior

*2 ¢ Botanische Zeitung, 1860, s.

204,
* ¢Die Pflanzen der Phahlbauten,’
1866, 5. 23.
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seeds, allied fo 2. arvense or the field-pea. The varieties of the
common garden-pea are mumerous, and differ considerably from
one another. For comparison I planted at the same time forty-one,
English and French varicties. They differed greatly in heigght,—
namely from between 6 and 12 inches to 8 feot,—in manner of
growth, and in period of maturity. Some differ ‘in general aspect
even while only two or three inches in height. The stems of the
Prussian pea_are much branched. The tall kinds have larger
leaves than the dwarf kinds, but not in strict proportion fo their
height :—~Hair’s Duwarf Monmouth has very large leaves, and the
Lois nuin hatif, and the moderately tall Blue Prussian, have leaves
about two-thirds of the size of the tallest kind. In the Danccroft
the leaflets are rather small and a little pointed; in the Queen of
Duarfs rather rounded ; and in the Queen of England broad and
large. In these three peas the slight differences in the shape of the
leaves are accompanied by slight differences in colour, In the
Pois géant sans_parchemin, which bears purple flowers, the leaflets
in the young plant are edged with red; and in all the peas with
purple flowers the stipules are marked with red.

In the different varieties, one, two, or several flowers in a small
cluster, are borne on the same peduncle; and this is a differcnce
which is considered of specific value in some of the Leguminoss.
In all the varieties the flowers closely resemble each other except
in colour and size. They are generally white, sometimes purple,
but the colour is inconstant even in the same variety. In Warner's
ZLmperor, which is a tall kind, the flowers are nearly double the
size of the Pois nain hutif; but Hair's Dwarf Monmouth, which
haslarge leaves, likewise has lage flowers. The calyx in the Victoria
Marrow is large, and in Bishop's Long Pod the sepals are rather
narrow. In no other kind is there any difference in the flower.

The pods and seeds, which with natural species afford such
constant characters, differ greatly in the cultivated varieties of the
pea; and these are the valuable, and consequently the selected

rfs. Sugar peas, or Pois sans parclemin, are remarkable from

, which, whilst young, are cooked and eaten whole;

their thi
and in this group, which, according o Mr. Gordon includes cleven
sub-varieties, it 15 the pod which differs most; thus Lewis's Negro-
podded_pea has a straight, broad, smooth, and dark-purple pod,
with the sk not so thin as in the other kinds; the pod of another
variety is extremely bowed; that of the Pois géunt it mueh pointed
at the extremity; and in the variety “a grands cosses” the peas
are scen through the husk in so conspieuous a manner that the pod,
especially when dry, can hardly at first bo recognised as that of & pea.

In the ordinary varieties the also differ much in_ size;—
in’ colour, that of Woodford's Green Marrow being bright-green

® A variety called the Rounciva  series), vol. i, 1835, p. 374, from
attains this height, as is stated by Mr.  which paper I have taken some facts.
Gordon in *Transact. Hort, Soc.”(2nd
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when dry, instead of pale brown, and that of the pu;rls-podded

being expressed by its name ;—in smoothness,

Eﬁ?ng remarkably glosy, whercas that of tho oot

ged; in being either mearly cylindrical, or broad and flat;—

in lmmg pointed at the end, as in Thurston's Reliance, or much
truncated, as in the American Dwarf. In the Auvergne pea the

whole end of the pod is bowed upwards. Tn the Queen of the Duuufs

and in Scimitar peas the pod is almost clliptic in shape. I here

give drawings of the four most distinet pods produced by the

plants cultivated by me.

a b
Fig, 1. Pods and Pese 1. Queen { Dok, 11, Amtons Doact, 1. Thantows
Hilancer—1v: Tl Géant av parchati Danlerkzl’u . Queen of Dwarfs
Pea 6 Ralgbts Tall Whits Marmov. a- Lovic Negho boe
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In the pea itself we have every tint between almost pure white,
brown, yellow, and intense green’; in the varieties of the sugar peas
we have these same tints, together with red passing through fine
purple into a dark chocolate tint. These colours are either uniform
or distributed in dots, strim, or moss-like marks; they depend
in some cases on the colour of the cotyledons seen through the
skin, and in other cases on the outer coats of the pea itself. In
the different varietics, the pods contain, according fo Mr. Gordon,
from eleven or twelve to only four or five peas. The largest peas
are nearly twice as much in diameter as the smallest: and the
latter are not always borne by the most dwarfed kinds. Peas differ
much in shape, being smooth and spherical, smooth and oblong,
nearly oval in the Queen of the Dwarfs, and nearly cubical and
crumpled in many of the larger kinds.

With respect fo the value of the differences between the chief
‘varieties, it cannot be doubted that, if one of the tall Sugar-peas,
with purple flowers, thin-skinned pods of an extraordinary shape,
including large, dark-purple peas, grew wild by the side of the
lowly Queen of the Dwarfs, with white flowers, greyish-green, rounded j
leaves, scimitar-like pods, containing oblong, smooth, pale-coloured
peas, which became mature at a different season : or by the side
of one of the gigantic sorts, like tho Clampion of England, with
leaves of great size, pointed pods, and large, green, crumpled,
almost cubical peas,—all three kinds would be ranked as distinet

species.

Andrew Knight® has observed that the varities of peas keep
very true, because they are not crossed by insects. As far as the
fact of keeping true is concerned, I hear from Mr. Masters of
Canterbury, well known as the originator of several new kinds,
that certain varieties have remained constant for a considerable
time,—for instance, Knight's Blue Dwarf, which came out about
the year 1820 But the greater number of varieties have a
singularly short existence: thus Loudon remarks® that “sorts
which were highly approved in 1821, are now, in 1533, nowhere to
be found;” and on comparing the lists of 1883 with those of 1855,
I find that nearly all the varieties have changed. Mr. Masters
informs me that the nature of the soil canses some vas ies to lose
their character. As with other plants, certain varieties can be
propagated truly, whilst others show a determined tendency to
vary; thus two peas differing in shape, one round and the other
wrinkled, were found by Mr. Masters within the same pod, but the
plants raised from the wrinkled kind always evinced a strong
tendeney fo produce round peas, Mr. Masters also raised from &
plant of another variety four distinet sub-varieties, which bore blue
and round, white and round, blue and wrinkled, and white and

5 ¢ phil,
W e
1826, p.

Tract.” 1799, p. 196. 5 ¢Encyclopadia of Gardening,’ p.
ener’s Magazine,” vol, i, 825,
3.
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wrinkled peas; and although he sowed these four varieties separately
during several successive years, each kind always reproduced ail
four kinds mixed together!

‘With respect to the varieties not naturally intercrossing, T have
ascertained that the pea, which in this respect differs from some
other Leguminosm, is perfectly fertile without the aid of insects.
Yet I have scen humble-bees whilst sucking the nectar depress the
keel-petals, and become so thickly dusted with pollen, that it could
hardly fail to be left on the stigma of the next flower which was
visited. Nevertheless, distinet varieties growing closely together
rarely cross; and I have reason to believe that this is due to their
stigmas being prematurely fertilised in this country by pollen from
the same flower. The horticulturists who raise séed-peas are thus
enabled to plant distinet varieties close together without any bad
consequences ; and it is certain, as I have myself found, that true
seed may be saved during at least several generations under these
cireumstances.* Mr. Fitch raised, as he informs me, one variety
for twenty years, and it always came true, thongh grown close to
other varieties. From the analogy of kidney-beans I should
have expected ® that varieties thus circumstanced would have oc-
casionally crossed; and I shall give in the eleventh chapter two cases
of this having oceurred, as shown (in a manner hereafter to be ex-
plained) by the pollen of the one variety having acted directly on the

s of the other. Whether many of the new varieties which in-
cessantly appear are due to such occasional and accidental crosses, T
do not know. Nor do I know whether the short existence of almost
all the numerous varieties is the result of mere change of fashion, or
of their having a weak constitution, from being the product of long-
continued self-fertilisation. It may, however, be noticed that several
of Andrew Knight's varicties, which have endured longer than most
kinds, were raised towards the close of the last century by artificial
crosses; some of them, I believe, were still vigorous in 1860 ;
but now, in 1865, a writer, speaking * of Knight's four kinds of
marrows, says, they have acquired a famous history, but their
glory has departed.

With respect to Beans (Fuba vulgards), T will say but little. Dr.
Alefeld has given® short diagnostic characters of forty varieties.
Everyone who has seen a collection must have been struck with
the great difference in shape, thickness, proportional length and

th, colour, and size which beans present. What a contrast
between a Windsor and Horse-bean! As in the case of the pea,
our existing varicties were preceded during the Bronze age in

S Dr. Anderson to the same  ‘Gardener’s Chronicle,’ 1857, Oct.
effect in the * Bath Soc. Agricultural 25,
Papers) vol. iv. p. 87.

1 have published full details of

" < Gardener's Chronicley’ 1863, p.
87,
experiments on this subject in the . * *Bonplandia,

x, 1862, 5. 348,
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Switzerland ** by a peculiar and now extinet variety producing
very small beans.*

Potuto (Solanum _tuberosum)—There is little doubt about the

rentage of this plant; for the cultivated varieties differ extremely
Jite el appearance from the wild species, which can be
ised in its native land at the first glance* The varieties
cultivated in Britain are numerous; thus Lawson® gives a de-
scription of 175 kinds. I planted eighteen kinds in adjoining
rows; their stems and leaves differed but little, and in several
cases there was as great a difference between the individuals of
the same variety as between the different varieties. The flower
varied in size, and in_colour between white and purple, but in no
other respect, except that in one kind the sepals were somewhat
elongated. One strange variety has been described which always
produces two sorts of flowers, the first double and sterile, the
second single and fertile. The fruit or berries also differ, but
only in a slight degree.”” The varieties are liable in very different
degreo to the attack of the Colorado potato-beetle.”

The tubers, on the other hand, present a wonderful amount of
diversity. This fact accords with the principle that the valuable
and seléoted parts of all cultivated productions present the greatest
amount of modification. They differ much in size and shape, being
globular, oval, flattened, kidney-like, or cylindrical. One varief
from Peru is described ® as being quite straight, and at least six
inches in length, though no thicker than a man’s finger. The eyes
or buds differ in form, position, and colour. The manner in which
the tubers are arranged on the so-called roots or rhizomes is
different; thus, in the gurken-kartoffeln they form a pyramid with

apex downwards, and in another variety they bury themsclves
deep in the ground. The roots themselves run either near the
surface or deep in the ground. The tubers also differ in smoothness.

“ Heer, * Die Pflanzen der Pfahl-
auten,’ 1866, 5. 22,
o Mr. B

am informs me that in
Poitou and_the adjoining parts of
France, varieties of Phascol is

ferent that they were deseribed by Savi
as distinct species. Mr. Bentham
believes that all are descended from
an unknown eastern species. Al-
though the varieties differ so greatly
in stature and in their seeds, * there
is a remarkable sameness in the ne-
glected  chara i
flowers, and especially
teoles, an insignificant character in
the eyes even of botanists.”

# Darwin, ¢ Journal of Researches,”

p. 285. Sabine,
ort. Soc.,” vol. v. p. 249,
® ‘Synopsis of the Vegetable
Products of Seotland, quoted in
Wilson’s ¢ British Farming,’ p. 317.

 Sir G. Mackenzie, in* Gardener’s
Chronicle,” 1845, p. 750.

# Putscho und Vertuch, ¢ Versuch
ciner Monographie der Kartoffeln,’
1819,5. 9,15, See also Dr. Anderson’s
¢ Recreations in Agriculture, vol. iv.

9

184 in ¢ Transact.
Hor 9.

® Walsh, *The American Entomo-
logist,’ 1869, p. 160, Also S. Tenney,
“The American Naturalist,’ May, 1871,
P 171
“ ¢ Gardener’s Chronicle, 1862, p.
1052,
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and colour, being externally white, red, purple, or_almost black,
and internally white, yellow, or almost black. They differ in
flavour and quality, being cither waxy or mealy ; in their period of
‘maturity, and in their capacity for long preservation.

As with many other plants which have been long propagated by
bulbs, tubers, cuttings, &e., by which means the same individual is
exposed during a length of time to diversified conditions, seedling
potatoes generally display innumerable slight differences. Soveral
varicties, even when propagated by tubers, are far from constant, as
will be ‘seen in the chapter on Bud-variation. Dr. Anderson'®
procured seed from an Irish uple potato, which grew far from
any other kind, s0 that it could nob at least 1a this geperation havs
beén crossed, yet the many seedlings varied in almost every possiblo
respect, so that “ scarcely two plants were exactly alike.” Some of
the plants which closely resembled cach other above ground, pro-
duced extremely dissimilar tubers; and some tubers which externally
could hardly be distinguished, differed widely in quality when
cooked. Even in this case of extreme variability, the parent-stoek
had some influence on the progeny, for the greater number of the
seedlings resembled in some degree the parent Irish potato. Kidney
potatoes must be ranked amongst the most highly cultivated
and artificial races; nevertheless their peculiarities can often be
strictly propagated’ by seed. A great authority, Mr. Rivers
states that “ seedlings from the ash-leaved kidney always bear a
strong resemblance to their parent. Seedlings from the fhuke-
Kidney are still more remarkable for their adherence to their parent

, for, on closely observing a great number during two seasons,
T have not been able to observe the least difference, either in earliness,

productiveness, or in the size or shape of their tubers.”
100 ¢ Bath Society Agricult. Papers) 191 ¢Gardener’s Chroniele,’ 1863, p.
1

. v. p. 127.- And ¢ Recreations in
Agricultare,’ vol. v. p. 86,
»
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CHAPTER X.
PLANTS continued —FRUITS—ORNAMENTAL TREES—FLOWERS,

FRUITS—GRAVES—VARY IN ODD AND TRIFLING PARTIOULARS.——MUL~

—— PLUMS — VARIATION IN
THEIR  STONES.——CHERHIES—SINGULAR VARIETIES OF.— —APPLE——
PEAR.——STRAWBERRY—INTERBLENDING OF THE ORIGINAL FORMS,——
GOOSEBERRY—STEADY INCREASE IN SIZE OF THE FRUIT—VARIETIES OF.

v - 3 c voN L ARIA-

TION OF.

ORNAMENTAL TREES—THEIR VARIATION IN DEGREE AND KIND—
ASH-TREE—SCOTCH-FIE—HAWTHORY.

FLOWERS—MULTIFLE ORIGIN OF MANY KINDS—VARIATION TN CONSTITO-
TIONAL ES—KIND OF VARIATIO) SPECIES
CULTIVATED. —— PANSY, —— DAHLIA. —— HYACINTH —HISTORY AND
VARIATION OF.

The Vine (Vitis vinifera).—THE best authorities consider all our
grapes as the descendants of one species which now grows wild in
western Asia, which grew wild during the Bronze age in Italy,! and.
which has recently been found fossil int a tufaceons deposit in the
south of France Some authors, however, entertain much doubt
about the single parentage of our cultivated varieties, owing to the
number of semi-wild forms found in Southern Europe, especially as
described by Clemente® in a forest in Spain; but as the grape sows
itself freely in Southern Europe, and as several of the chief kinds
transmit their characters by seed,' whilst others are extremely
variable, the existence of many different escaped forms could hardly

il to occur in countries where this plant has been cultivated from
the remotest antiquity. That the vine varies much when propagated
by seed, we may infer from the largely increasod number of varictios
since the earlier historical records.” New hot-house varieties aro

! Heer, ‘ Pflanzen der Piahlbauten,’  Saporta on the *Tertiary Plants of
1866, 5. 28. France

2 Alph. De Candolle, ¢Géograph.
Bot,’ p. 8725 Dr. A. 'Targioni- 10
Tozzetti, in *Jour. Hort. Soc.,’ vol ix. ¢ Seean account of M. Vibert's ex-
p. 183, For the fossil vine found by  periments, by Alex, Jordan, in * Mém,
Dr. G. Planchon, see *Nat. Hist. de I'Acad. dé Lyon,’ tom. ii. 1852, pr
Review,’ 1865, April, p. 224, See 108,
also the valuable works of M. de

3 Godron, * De IEspice,’ tom. i. pr
0.
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produced almost every year; for instance a golden-coloured
variety has been recently raised in England from a black grape
without the aid of a cross. Van Mons® reared a multitude of
varieties from the seed of one vine, which was completely separated
from all others, so that there could not, at least in_this gencration,
have been any crossing, and the seedlings presented “ les analogues
de tontes les sortes,” and differed in almost every possible character
both in the fruits and foliage.

The cultivated varieties are extremely numerons; Comnt Odart
says that he will not deny that there may exist thronghont the
world 700 or 800, perhaps even 1000 variefies, but not a third of
these have any value. In the catalogue of fruit eultivated in the
Horticultural’ Gardens of London, published in 1842, 99 varieties
are enumerated. Wherever the grape is grown many varieties
oceur: Pallas describes 24 in the Crimea, and Burnes mentions 10
in Cabool. The classification of the varieties has much perplexed
writers, and Count Odart is reduced fo a geographical system ; but
1 will not enter on this subject, nor on the many and great dif-
ferences between the varieties. I will merely specify a few curious
and trifling peculiarities, all taken from Odart's highly esteemed
work," for the sake of showing the diversified variability of this
plant. Simon has classed grapes into two main divisions, those
with downy leaves, and those with smooth leaves, but ho admits
that in one variety, namely the Rebazo, the leaves are either smooth,
or downy; and Odart (p. 70) stafes that some varicties have the
nerves alone, and other varieties their young leaves, downy, whilst
the old ones are smooth. The Pedro-Ximenes grape (Odart, p. 397)
presents a peculiarity by which it can be at once recognised amongst
a host of other varicties, namely, that when the fruit is nearly ripe
the nerves of the leaves or even the whole surface becomes yellow.
The Barbera d’Asti is well marked by several characters (p. 426),
amongst others, by some of the leaves, and it is always the lowest
on the branches, suddenly becoming of a dark red colonr.” Several
authors in classifying grapes have founded their main divisions
the berries being either round or oblong; and Odart admits the
value of this character; yet there is ono variety, the Maccabeo
(p. 71), which often produces small round, and large oblong, berries
in tho same bunch. Certain grapes called Nebbiolo (1. 429) present
a constant character, sufficient for their recognition, namely, * the
slight adherence of that part of the pulp which surrounds the seeds
to the rest of the berry, when cut through transversely.” A Rhenish
variety is mentioned (p. 228) which likes a dry soil; the fruit ripens
well, but at the moment of maturity, if much rain falls, the berries
are apt to rot ; on the other hand, the fruit of a Swiss variety (p. 243)
is valued for' well sustaining prolonged humidity. This latter

© ¢ Gardener’s Chronicle,” 1864, p.  p. 290,
3 7 Odart, ¢ Ampelugraphie Univer-
¢¢ Arbres Fruitiers,' 1836, tom. ii.  selle,’ 1840,

VOL. I 2a
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variety sprouts late in the spring, yet matures its fruit early ; other
yaricties (p 863) havo tho fault of being too much excited Dy the
April_sun, and in consequence suffer from frost. A Styriau variety
(p. 254) has brittle foot-stalks, so that the clusters of fruit are
often blown off; this variety is said o be particularly attractive to
wasps and bees. Other varicties have tough stalks, which resist
the wind.  Many other variblo charasters could bo given, but the
foregoing facts are suficient to show in how many small structural
and S it dataiia e vina vacies uring the ving discaso

in Franco corfain old groups of varicties* have suffered far m
from ildow than others, Thoa * the roup of Ohasselas, 5o ey
in_varieties, did not afford a single fortunate exception;” certain
other gronps suffered much less ; the true old Burgundy, for instance,
was comparatively free from disease, arminat likewise
osistod theattaolc Thio American vins, which belong to a distinct

cies, entirely escaped the dise ‘rance; and we thus see

t those European varictios Whioh best:reait the diaeass mutiel
have acquired in a slight degree the same constitational peculiarities
as tho Amarican specics.

White Mulberry (Morus olba).—T mention this plant because it
has varied in certain characters, namely, in the texture and quality
of the leaves, fitting them to serve a8 food for the domesticated
sillkworm, in & manner not observed with other plants; but this
hus arisen simply from such variations in the mulberry having becn
attended to, selected, and rendered more or less constant.
Quatrefges® briefly describes six kinds cultivated in one valley -
France: of these the amouwrauso produces excellent leaves, but is
rapidly being abandoned because it produces much fruit mingled
with the leaves: the antefino yields deeply cut leaves of the finest
quality, but not in great quantity : fhe clarois much sought for
because the leaves can be casily ool : lastly, the roso bears
abeang hardly leayes: produced in Iarge quanity, bt with a6 ik
inconvenince, that they aro best adapted for the worms after their
fourt A Jncuennet Bonnefont of Lyon, howerer, remark

1862) th
A r0s0, one. ha\mg ettty
caterpillars, the other being valuable because the leaves cun casily
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gathered from the branches wnlll}w\lt the bark being

13 Tachib! e utibeees lne

given rise to man

arieties.
The Indian form is thought by many botamm to be a dlstmch
“s0

species; but as Royle remarks,®

s have b

many heen
Prodtucad. byt oyMivics Gink bt menis o macectais whothor they

* M. Bouchardat, in ‘C«mptu Ren-
dus,” Dec. 1st, 1851, quoted in * Gar-
dener’s Chrox See
also C. V. Riley on m manner in
Jhich somefow of the varisiosof
the Am L n Vine escape
the attacks o the Phylloxera: Fourth

Juaual Report on_the Tosects of
Missouri? 1872, and ¢ Fifth Re-
port,” 1873, p.

* “Etudes sur les Maladies actuelles
du Ver i Soie, 1859, p.

¢ Productive Resources of India,’
P- 130,
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all belong to one species
1 those of the silkworm.

The Orange Group.—We here meet with great confusion in the
specific distinction and parentage of the several kinds. Gallesio,*
who almost devoted his life-time to the subject, considers that there
are four species, namely, sweet aud bitter ofanges, lemons, and
citrons, each of which has’given rise to whole groups of varicties,
monsters, and supposed hybrids. One high authority™® believes
that theso four reputed species are all varicties of the wild Citrus
medica, but that the shaddock (Citrus decumana), which s not known
in & wild state, is a distinct species; though its distinctness is
doubted by another writer “ of great anthority on such matters,”
namely, Dr. Buchanan Hamilton. Alph. De Candolle on the
other hand—and there cannot be a more capable judge—advances
what he considers sufficient evidence of the orange (he doubts
whether the bitter and sweet kinds are specifically distinet), the
lemon, and citron, having been found wild, and consequently that
they are distinct. Hementions two other forms cultivated in Japan
and Java, which he ranks undoubted species; he speaks rather
more doubtfully sbout the, shaddock, whioh varies much, and has
not been found wild; and finally he considers some forms, such as
Adam’s apple and the bergamotte, as probably hybrids.

T have briefly abstracted these opinions for the sake of showing
those who have never attended to such subjects, how perplexing
they are. It would, therefore, be useless for my purpose to give a
Sksich of the conepionons d{forences betwesn o' seversl forms.
Besides the ever-recurrent difficulty of determining whether forms
found wild are {ruly aboriginal or are esca ings, many of
the forms, which must be ranked as varioties, transmit their
characters almost perfectly by seed. Sweet and bitter oranges
diffr i o important respect except in the flavour of thei fruit
but Gallesio ™ is most emphatic that both kin propagated
by seed with absolute certainty. Consequently, i S5 Acooetats ith
his simple rule, he classes them as distinct species; as he does
sweet and bitter almonds, the peach and nectarine, ke, He admits,
however, that the soft-shelled pine-treo produces not only soft-
shelled but some hard-shelled seedlings, 50 that a lttle greator
force in tho power of iuheritanco would, according to,this rule
raise a soft-shelled pine-tree into the
ereated specics.

* they are, as he adds, nearly as numerous

dignity of an_aboriginally
The positive assertion made by Mucﬁudan © that

1 ¢ Traité 1811, 32 Mr. Bentham, * Review of Dr, A,

“Teoria della Riproduzione Vegetale,
1816. I quote chiefly from this
second work. In 1839 Gallesio pub-
lished in folio  Gli Agrumi dei Giard.
Bot. di Firenze,’ in which he gives a
curious_dingram of the supposed
relationship of all the forms,

Targioni-Tozzetti, * Journal of Hort.

;’ p. 863,
i+ Teokiieln Hprotusione; e
52-57.
15 Hooker's ¢Bot. Mise.,” vol. i. p.
302; vol.ii. p. 111,
242

© The Complete Work of Charles Darwin Online



356 FRUITS : A Cuar. X.

the pips of sweet oranges produced in Jamaica, according to the
nature of the soil in which they are sown, cither sweet or bitter
oranges, is probably an error; for M. Alph. De Candolle informs
me that since the publication of his great work he has received
accounts from Guiana, the Antilles, and Mauritius, that in these
countries sweet o faithfully transmit their ch allesio
found that, the willow-leafed and the Little, China oraoges o

uced their proper leaves and fruit; but the seedlings were
Tot quite equal in merit to their parents. The red-fleshed orange,
on the other hand, fuils to reproduce itself. Gallesio also observed
that the seeds of several other singular varieties all reproduced
trees having a_peculiar physiognomy, partly resembling their
parent-forms. 1 can_adduce another’ case: ' the myrtle leaved
orange is ranked by all authous as a variety, but is very distinct in
general aspect : in wy father's greenhouse, during many years, it
rarely yielded any fruit, but at last produced one; and a tree thus
Taised was identical with the parent-form.

Another and more serious dificulty in defermining the rank of
the several forms is that, according to Gallesio they larsely
intereross without artificial aid; thus he positively states that
seeds taken from lemon-trees (C. Zemonum) growing mingled with
the citron (C. medics), which is generally considered as a distinet

ies, produced a graduated serics of varieties between these two
forms. Again, an Adam’s apple was produced from the seed of a
swect orange, which_grew close to lemons and citrons. But such

facts hardly aid us in determining whether to rank these forms as.

specics or varieties ; for it is now known that undoubted species of
Verbascum, Cistus, Primula, Salix, &c., frequently cross in a state

of nature. 1f indeed it were proved that plants of the orange tribe-

raised from these crosses were even partially sterile, it would be a
strong argument in favour of their rank as species. Gallesio
asserts that this is the case; but he does not distinguish between
sterility from hybridism and from the effccts of culture; and he
almost. destroys the force of this statement by another,” namely,
that when he impregnated the flowers of the common orange with
the pollen taken from undoubted varieties of the orange, monstrous
fruits were produced, which included “little pulp, and had no
secds, or imperfect sceds.”

In this tribe of plants we meet with instances of two highly
remarkable facts in vegetable physiology : Gallesio™ impregnated
an orange with pollen from s lemon, and the fruit borne on the
mother tree had a raised stripe of peel like that of a lewon both in
colour and faste, but the pulp was like that of an orange and
included only imperfect seeds. The possibility of pollen from one
varicty or species directly affecting the fruit produced by another
variety of species, is a subject which I shall fully discuss in the
following chapter.

1 ¢Teoria della Riproduzione, p. 53.
¥ Gallesio, *Teoria della Riproduzione,” p. 69. ™ Ibid p. 67.
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The second remarkable fact is, that two supposed hybrids™
(for their hybrid nature was not scertained), between an orange
and either a lemon or citron, produced on the same tree leaves,
flowers, and fruit of both_pure parent-forms, as well as of a mixed
or crosted nature. A bud taken from any one of the branches and
on another tree produces either one of the pure kinds or a
pricious tree reproducing the threo kinds. Whether the sweet
lemon, which includes within the same fruit segments of differently
flavoured pulp,® is an analogous case, I know not. But to this
subject I shall have to recur.

T will conclude by giving from A. Risso™ a short account of a
very singular variety of the common orange. It is the “ecitrus
aurantivm fructu variabili,” which on the young shoots produces
rounded-oval leaves spotted with yellow, borne on petioles with
eart-shaped wings; when heso Ieaves el of, they aro succeeded
by longer and narrower leaves, with undulated margins, of a
green colour embroidered with yellow, borne on footstalks wit S
wings. The fruit whilst young is pear-shaped, yellow, longitu-
dinally striated, and sweet; but as it ripens, it becomes spherical,
of a reddish-yellow, and bitter.

Peach and. Nectarine (Amygdalus persica). The best authorities
are nearly unanimous that the peach has never been found wild.
Tt was intr om Persia into Europo o litle beforo the
Christian_era, and at this period few varieties existed. Alph.
Candolle,” from the fact of the peach not having spread from Borma
ab an earlier period, and from its not having pure Sanscrit or

ebrow names, helieves that it is not an_aboriginal of Western
Asiz, but came from the terva inoogite of China. _ e supposition,
However, ihat tho peach ia & modified aimond whioh acqhired. ita
B oot shiracier s s compenui BIS Iate el WL e

account for these facts ; on the same principle that the nectarine, the
ofsping of tho panch, has few native names, and became known in

Europe at a still later peri

Andrew Knight® from finding that a seedling-tree, raised from
sweet almond fertilised by the pollen of a peach, yielded fruit quite
like that of a peach, suspected that the peach-tree 18 & modifi
almond ; and in this he has been fohowed by various authors A
fizsirats poach, almost globular in shape, formed of soft and sweet

PEACH AND NECTARINE.

1 Gallesio,
duzione,’ pp.

o't Gundener's Cheonicle’ 1841, p.
1

“Tooradells Bipro % Gardner’s Chienicle 1856,
532, A writer, it may be presumed
Dr. Lindley, remarks on the perfect
series which may be formed between
the almond and the peach. Another
high authority, Mr. Rivers, who has

EX
2 ¢ Annales du Muséam, tom. xx.
1

P
= ‘GLugrq-lh Bot.,’ p. 882,

had poil e experience, strongly

ort. Soc.,” vol.
ik p. 1, and vol. iv. p. 396, and_ note
o p. 370 A wloured drawing s
e of this sl

hronicle,' 1863,
D. 27) that peaches, if loft to & state
of nature, would in the course of time
retrograde into thick-fleshed almonds,
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pulp, surrounding a hard, much_furrowed, and slightly fattened
stone, certainly differs grmuy from _an alm its soft,
slightly farrowed, much flattened, and elongntcrl mne, protected

Vi, t2—Peach and Almond Stone,of maturl s, viewed edgeways. 1. Common Eoglsh
o crimean-fowered, Chinee Peach . (e Honey Peacl, 4.
1l Freaet

i Aloaands %, atoloua’ Alsoscd.” ¢ Maisga Alood
Almoud.” 8. Snyra Almond.

by a tough, greenish layer of bitter flesh. Mr. Bentham * has par-
ticularly called attention to the stone of the almond being so much
more flattened than that of the peach. But in the several varieties

# ¢Journal of Hort. Soc.,’ vol. ix. p. 168.
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of the almond, the stone differs greatly in the degree to which
it is compressed, in size, shape, strength, and in e aepm of the
furrows, as may be seen in the accompanying drawing (Nos. 4
10 8) of such kinds as I have been able to collect. With peach-
stones also (Nos. 1 to 3) the degree of compression and o!ongnnon is
seen to vary; so that the stone of the Chinese Honey-pench (fig. 3)
is much more elongated and compressed than that of the (No. 8)
Smyma_almond. Mr. Rivers, of Sawbridgeworth, to whom I am
indebted for some of the specimens above figured, and who h

such great horticultural experience, has called my attention to
several varieties which conneet the almond and the peach. Tn
France there is a variety called the Peach-Almond, which Mr.
Rivers formerly cultivated, and which is correctly deseribed in a
French catalogue as being oval and swollen, with the aspeet of a
peach, including a hard stone surrounded by a fleshy covering,
which is sometimes eatableX A remarkable statement by M.
Luizet: bas rocently appeared in the * Revo Horticole, = nnmely;
that a Peach-almond, grafted on a peach, bore, during 1863 and
1864, almonds alone, but in 1865 bore six peaches and no almonds.
M. Carritre, in commenting on this fuct,cites the easo of & double-
flowered "
suddenly bore for two years in succession spherical feshy pcach-
like fruits, but in 1865 reverted to its former state and produced
large almonds.

Again, as I hear from Mr. Rivers, the double-flowering Chinese
peaches resemble almonds in their manner of growth and in their
tlowers; the fruit is much elongated and flattenied, with the flesh
both bitter and sweet, but not uncatable, and it i said o bo of
better quality in China. From this stage one small step leads us
fo such inferior peaches a5 are occasionally aised from scod. For

vers sowed a number of peach-stones imported from

thie United Statos, whivo they ars,collevied fox Taiking.stoeks. mud
some of the trees raised by him produced peaches which were very
like almonds in_appearance, being small and hard, with the pulp
not softening till very late in the autumn. Van Mons* also states
that he once raised from a peach-stone a peach having the aspect
of a wild tree, with fruit like that of the almond. From inferior
peaches, such as these just described, we may pass by small transi-
tions, through clingstonen of poor quality, ta our best and moet
melting kinds. From this gradation, from the cases of sudden varia~
tion above recorded, and from the fact that the peach has not

found wild, it seems to me by far the most probable view, that

8 Whther this s the samevaricty  produoes durlag suosesive yours very
as one lately mentioned (‘l"mnl lll“er\anl kmlh of fruit,

Chron.’ 1863, p. 1154) by M. re n ¢ Gard. Chron.’ 1866,
under the nume of persica terrindity P8 o

L know not ; this variety is sai to b ® Quoted in *Journal de I Soc.
intermediate in nearly all its charac-  Imp. ' Horticulture,' 1855, p. 233.
ters between the almond and peach ; it
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the peach is the descendant of the almond, improved and modified
in a marvellous manner.
me fact, however, is opposed to this conclusion. A hybrid,
raised by Knight from the sweet almond by the pollen of - Beacl
produced flowers with littlo or no pollen, et bore fruit, having
apparently fertilised by o neighbouring nectarine. Another
hybnd irom a sweet almond by the pollen of a nectarine, produced
uring’ the first three years imperfect blossoms, but afterwards
perfect flowers with an abundance of pollen. If this slight degree
of sterility cannot be acconnted for by the youth of the trees (and
this often causes lersened fertility), or by the monstrous state of
the flowers, or by the conditions to which the trees were exposed,
these two cases would afford a good argument against the peach
Deing the descendant of the almond.

Whether or not the peach has proceeded from the almond, it
L R e s i b
are called by the French. Most of the varicties, both of the peach
and nectarine, reproduce themselves truly by seed. Gallesio ® says
he has verified this with respect to eight races of the peach,
Mr. Rivers® has given some striking instances from his own
experienco, and 1t is notorions that govd peaches are constantly
raised in North America from seed. Many of the American sub-
varieties come true or nearly trne to their kind, such as the white-
blossom, several of the yellow-fruited freestone peaches, the blood
clingstone, the heath, and th the lemon clingstone. O’ the other
hand, a cligatons peash has been known to give ice toa froestones

ngland it Las been g seedlings inherit from their
parents flowers of the same size and colour. Some characters,
lowever, contrary to what might have been expected, often are
not inberited; such as the presence and form of the glands
on the leaves.# With respect to_ nectarines, both cling and free-
stones are nown in Narth Amarica: to. rogrod ucn dkempetes it

4. dand the new white nectarine was a_seedling of the
old white, e R o e cases.
From this strong tendency to inheritance, which both peach and
nectarine trees exhibit,—from certain slight constitutional differ-
ences® in_their nature,—and from the ereat diflerenco o, heic
fruit both in appearance and flayour, it is not surprising, notwith-
standing that the trces differ in no other respects and cannot even

# ¢ Teoria della Ripioduzione Vege-  228. For similar ca-es in France see
taley’ 1816, p. 86, Godron, (Do IEapdce tom. i p. 07
“Gardener’s Chronicle,’ 1862, p. % Brickells * Nut. i

and Downing’s

p. 102
vers,  Gardener’s Chron.,’ ‘!-mn Tr-es, P. 50:
74, 34« Gardener’s Chronicln, 1862, p.
* Downing, ‘The Fruits of Ame- 1196,

489, 492, 494, % The peach and neclanne do nnt
Michar'x, ‘Travels  succeed equ
in N. America’ (Eng. translat), p. see Lindley’s * Horticulture,’ p. 351,

© The Complete Work of Charles Darwin Online



Cuar. X. PEACH AND NECTARINE. 361

be distinguished, as T am informed by Mr. Rivers, whilst young,
hat they have boon rankod by some auihors as spocically Aistincl.
Gallesio does not doubt that they are distinct; even Alph. De Candolle
does not appear perfectly assured of their specific identity : and an
eminent botanist has quite recently ® maintained that the nectarino

“probably constitutes a distinet species.”

Hence it may be worth while to give all the ovidence on the
origin of the nectarine, The facts in themselves are curious, and
will hereafter have to be roferred to when the important subject
of bud-variation is discussed. It is asserted ™ that the Boston

nectarine was produced from a peach-stone, and this nectarine
reproduced itself by seed.® Mr. Rivers states® that from stones
of three distinet varietics of the peach he raised three varicties
of neetarine; and in one of these cases no nectarine grew near
the parent, peach-tree. In another instance Mr. Rivers raised a
nectarine from a_peach, and in the succeeding generation another
Rectarine from fhis nectarine: _Other suh instances hao boen
communicated to me, but they need not be given. Of the converse
case, namely, of nectarine-stones yielding pesch-troes (both free and
clingstones), wo have six undoubted instances recorded by Mr.
Rivers; and in two of these instances the parent nectarines had
been scedlings from other nectarines.®

With respect to the more curious case of full-grown peach-trees
suddenly producing nectarines by bud-variation (or sports as they
are called by gurdeners), the evidenco is sperabundint s there s
also good evidence of the same tree producing both peaches and necta-
rines, or half-and-half fruit; by this term I mean a fruit with the
one-half a perfect peach, and the other half a perfect nectarine.

Peter Collinson in 1741 rocordal tho first caso of a peacintreo
Jroucing a neetarine, * and in 1766 ho added two other instances.

fhe sanio work, the editor, it J. I. Smith, dsseribes the moro
remarkable case of a tree in Norfolk which usually bore both
Derfoct, nectarines and perfoot peaches; but during two seasons
some of the fruit were half and half in nature.

Mr. Salisbury in 1808 records six other cases of peach-trees
producing nectarines. Three of the varieties are named; viz., the
Alberge, Belle Choyreuse, and Royal George. This latter tree seidom
failed to produce both kinds of fruit. Ie gives another case of
& half-and-half fruit.

Radord in Devonshiro* a clingstone peach, purchased as

 Godron, *De IEspice, tom. Chron., 18
1859, p. 97. 1865, p. 103
# LTransact. Hort. Soc,” vol. vi.p. 1866, p. 10:
o *Corsespondonce. of Linnaus;”

, p. 774, 1862, p. 11!
,Fend Jouraal o Hortst

# Downing’s ¢ Fruit Trees, p. 502. 1821, pp- 7, 8, 70.
< Gurdener's Chronicloy 1863, p. FRitiack Hort Soe., vol. i. p.
119; 103.
Journal of Horticulture, Feb.  “ London’s ‘Gardener’s Mag,’

ath, 1866, p. 102 1826, vol. i. p. 471
4 Mr. Rivers, in ¢ Gardener’s
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the Chancellor, was planted in 1815, and in 1824, after having
previously produced “peaches alone, hore on one branch twelve

nectarines ; in 1825 the same branch yielded twenty-six nectarines,
and in 1896 thirty-six_ nctarines, mgether with efghteen peaches.
One of tho peaches was almost as smooth on one side as a nectarine,
The netarines wero as dark as, but stallor than, the Birage,

At Beccles a Royal George peach produced a fruit, * threo
parts of it being peach and one part nectarine, quite distinet in
appearance as well as in flayour.” Tho lines of division were
longitudinal, as roprosented. in the woodeut. & nectarine-tree
grew five yards from thi

Profesor Chapman o that Do bas often seen in Virginia
very old peach-trees bearing nectari

A writcr in the: *Gardener's Chronicle” says that & peach trea
planted fifteen years previously @ produced this e nectarine
Defween two pesches ; a neetarine-tree grew cl

Tn 1844% g Vanguard poach-troe prodnced, in the midst of its
ardinary fruit, o single rod Houisn nostanie

. Calver is stated® to have raised in the United States
a seedling peach which produced a mixed crop of both peaches and
nectarines.

Near Dorking™ a branch of the Téton de Vénus peach, which
reproduces itself truly by seed,” bore its own fruit “ so remarkable
for its prominent point, and a nectarine rather smaller but well
formed and quite round.”

The_previous cases all refer to peaches suddenly producing
nectarines, but at Carelew the unique case occurred, of a nectarine-
tree, raised twenfy years before from secd and never grafted,
producing a frait half peach und Lalf nectarine ; subsoquently bors
& perfect pea

To sum np ms foregoing ficts; wo hnvcdexcfulleut evidence of

ncing  nects

Drodusing posch-trose. of the. same. tree baring and
Rectarines,—of peach-treos suddonly producing by bud-variation
nectarines (such nectarines reproducing Hectarines by scod) ag
well as fruit in part nectarine and in part peach,—and, last y,o{
ome nectarine-tree first bearing half-and-half fruit, and subsequen

true peaches. As the peach came info existence before the nem.rme,
it might have been expected from the law of reversion that
nectarines would have given birth by bud-variation or by seed
o peaches, oftener than'peaches fo noctarines but this is by 10
means the case.

“ Loudon's, ‘Gardener’s Mag,’ 4 ¢Phytologist,’ vol. iv, p. 2
1828, 1. 53. 5 ¢ Gardener’s Chron.,’ mbn »
48 Thid., 1830, p. 597 5

1.
ardener’s Lhromclm, 1841, p.  * Godron, ¢ De PEspbce, tom. ii. pr
617, 7.

“ ‘Gardener’s Chronicle, 1844, p. _ # *Gardener's Chron.,’ 1856, pu
589, 531
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Two explanations have boen smggested o socount for these
conversions. _First, that the parent trees have been in eve
hybrids™ hetween th peach and. nestarins, and have revertad
by bud-variation or by sced to one of their pure parent forms.
This view in itself is not very improbable; for the Mountaineer

ach, which was raised by Knight from the red nutmeg-peach
B 0ot 0 vkt hitivn rociarine® pradices) peslie b
these are said sometimes to partake of the smoothness and flavour
of the nectarine. But let it be observed that in the previous list
1o less than six well-known varieties and several unnamed varioties
of the peach have once suddenly produced perfect nectarines by
Ind variation: and, it would be an extremely rash supposition
that all these varicties of the peach, which have been cultivated
for years in many districts, and which show not a vestige of
a mixed parentage, are, nevertheless, hybrids. A second explana-
tion is, that the fruit of the peach has been dircetly ffocted by the

llon of tho noctarino: although this gertainly is possibl. it
cannot here apply; for we have not a shadow of evidence that
B v B b it ety et b S vign ol
is 80 profoundly modified as afterwards to produce buds_which
mntmuu to yield fruit of the new and modified form. Now it
is known that when a bud on a peach-tree has once borne a nectarine
the same branch has in several instances gone on during successive
years producing nectarines. The Carclew nectarine, on the other
hand, first_produced half-wd-half fruit, and subsequently pure
peaches. Hence we may confidently accept the common viéw that
B s h ik e heah i ar e T
sither by bud-variation or from ssed. Tn tho following chapter
many analogous cases of bud-variation will be given.

f15e varistes of the peagh and the nectaring i in parsllel imes,

both classes the kinds differ from each other in the flesh of the
fruit being white, red, or yellow in being clingstones or freestones;
in the flowers being large or small, with certain other characteristic
differences; and in_the leaves being serrated without glands,
or crenated and furnished with globose or reniform glands® We
can_hardly account for this parallelism by supposing that each
Tasoty o the necarino s descendad from & corresponding variety
of the peach ; for thongh our nectarines are certainly the des

0F soveral. kinda of peacics, yot.a latge number aro he
descendants of other nectarines, and they vary so much when
$hns roproduced that we can searcely admit the abovo explanation.
the peach havo largely ioreasod in number
oty Chemtin era, when from two to five varietics. wera
known ;* and the neetarine was unknown. At the present time,

» Algh. Do Candolle,  Glograph.  Hort. Soc 1842, . 105,
Bot., p. 886 A, Targion 'ruxmu,m.m-
* Thompuan, i, Loudon's Ency- oo Hort o Sce,’ vol.ix. Al

P ph.
clop. of Gardenin io' Condolled (oA
B Cutatogue of frait 1 Gavden of 585,
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Desides many varicties said to exist in China, Downing describes,
in the United States, seventy-nine native and imported varieties
of the peach; and a few years ago Lindley” enumerated ove
hundred and sixty- four varitios of the poach aud neciarine grown
in England. 1 have cated the chief points of difference

o several varictios, Neotarines, van When produced
B et ol hes, always possess their own peculiar
flavour, and are smooth and small. ~Clingstone and_freestone

ehich it i i ipo floeh eithp firmly adhering to
the stone, or easily separating from it, also differ in the character
of the stone itself; that of the freestones or melters being more
deeply fissured, with the sdes of the fissures smoother than
in clingstones.  In the various kinds the fowers differ not ;:g

in size, but in the larger flowers the potals are differently shay
more imbricated, gonerally rod in the contro and. pale towards
the margin: whereas in the smaller flowers the margin of the
petal are usually more darkly coloured. One variety has neatly
white flowers, The leaves are more or less serrated, and are either
destitto of glands, or have globoso or reniform glands;* and some
poaches, such as the Brugnen, bear on the sarie troo botl
glabulnr and kidney-shaped glands According to Robertson
ho treos wm. glandular leaves are liable to blister, but not in any
0 to mildew ; whilst the non-glandular trees are more
subject ot ourl s ey s e Butwia ot aphides. The
varieties differ in the period of their maturity, in the fruit keeping
well, and in_hardiness,—the latter circumstance being especially
attended to in the United States. Certain varieties, such as the
Bellegarde, stand forcing in hot-houses better than other varieties.
The flat-peach of China is the most remarkable of all the varieties;
it 18 s0 minch depressed, towards the summit, that the stone s herg
osvered ‘oily, by ronghensd ‘skin sud ol by & fleshy lnyerSt
Another Chinese variety, called the Honey-peach, s remarkable
from the fruit terminating in a long sharp point; its leaves are
glandless and widely dentate® The Emperor of Russia peach
i§ a third singular variety, having deeply double-serrated leaves ;
the fruit is deeply cleft with one-half projecting considerably
beyond the other: it originated in America, and its sedlings

inberit similiar leaves®™

The peach has also produced in China a small class of trees
valued for ornament, namely the double-flowered; of these, five

o ¢Temsnet. Hort. Soc.. vol. v. p. 1863, p. 271, to same oct, Ak
504, Seealso G cription ot

181
9 *Transaet. Hort. Soc.’ vol. iv. p.
512,

% «Journal of Horticulture, Sept.
8th, 1853, p. 188,

o412
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varieties are now known in England, varying from pure white,
through rose, to intense erimson. One of these varicties, called
the camellin-flowered, bears flowers above 24 inches in diameter,
whilst those of the fruit-bearing kinds do not at most exceed 1{
inch in diameter. The flowers of the double-flowered peaches have
the singular property® of frequently producing double or treble
fruit. Finally, there is good reason to believe that the peach is an
almond profoundly modified; but whatever its origin may have
been, there can be no \lnuhc that it has yielded during the last
eighteen centuries many varieties, some of them suongly charac-
terised, belonging both to the nectarine &ud pead X

Apricot (Prunus armeni wi).—It is commonly admitted that this
tree is descended from a single species, now found wild in the
Caucasian_region.” On_this view the varietics deserve notice,
becauso they illustrate differences supposed by some botanists to
be of sper value in the almond and plum. The best monograph
on the apricot is by Mr. Thompson,” who describes seventeen
B o s et peaches and nectarines vary in a
strietly purallel mammer and in the apricot, which forms a closely

led ‘genus, we agnin meet with variations analogous to those of

e peach, as well as to those of the plum. The varieties differ

eomnderably in the shape of their leaves, which are either serrated
or crenated, sometimes with ear-like appendages at their bases,
and sometimes with glands on the petioles. The flowers arc
gener lly alike, but are small in the Masculine. The fruit varies
much in size, shape, and in havmg the suture little pronounced
or absent; in the skin being smooth, or downy, as in the orange-
apricot; and in the ﬂesh ulmgmg fo the store, as_in the last-
mentioned kind, or rating from it, as in the
Turkey-apricot. In all I $hess diftarsnces we see the ologest analogy
with the varieties of the peach and nectarine. In the stone we
have more important differences, and these in the case of the plum
have been esteemed of specific value: in some apricots the stone is
almost spherical, in others much flattened, being either sharp in
front or blunt af both ends, sometimes channelled along the back,
or with a sharp ridge along both margins. In the Moorpark, and
gencrally in the Hemskirke, the stone presents a singular character
in being perforated, with a bundle of fibres passing through the
perforation from end to end. The most constant and important
nhnmc(cr m:cordmg to Thompson, is whether the kernel is bitter
or s his respect we liave a graduated difference, for
the kern s very bitter in Shipley’s apricot; in the Hemskirke
r than in some other kinds; shglxtly bitter in the Royal ;
B vt i A bzt the Breda, Angoumois, and others.

¢ Gardener’s Chronicle,’ 1857, p.  Bot.,’ p. 879.
216. o' CTransict. Hort. Soc” (2nd
& SJournal of Hort. Soc,’ vol. il serles) vol . 1635, p. 56 e alsa
p- 283 Cat.of Fruit in Garden of Hort, Soc.,”
4 Alph. de Candolle, *Géograph.  rd edit. 1842,
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In thocase of the almond, bittorness fus been thought by somo
high anthorities to indicate specific diff

TN, Ameriss the Roruks aprisot endiires  oold and anfavouis
able situations, where 1o other sort, except the Masculine, will
succoed ; and itsblossoms bear qiiite a severe frost without
injury.” ™~ According to Mr. Rivers,* scodling apricots deviate but
little from the chmmr of their race: in France the Alberge is
constantly roproduced from scod with but litle variation.” In
Ladakh, according to Mooreroft, ten varieties of the apricot, ve
different from each other, aro cultivated, and all are raised from
seed, cxcopting one, which is budded.

Plums (Prunus iusititia).—Formerly the sloe, P. spinoss,

thought to be the parent of all our phum; bt fow s honons

tursl size, viewed laterall
- Orleans. 5. Elvas, 0.
Jory commenly accordsd to 1. u or the bullace, which is
found wild in the Cacasus and N-Western India, and is natural-
isod in Tngland™ T is noh at ail improbable, in accordance. witl
some observations made by Mr. Rivers,® that both these forms,
which some botanists rank as a siugle species, may bo the pareats
of our domesticated plums. Another supposed parent-form, the
. domeatios, is sid o be found wid in the region of the Cacasus

. Bullace Plam. 2. Siropshire
Ayers Vicoris. 7. Dismond.

* Downing, +The Fruits of Ame-  vinces! ro p- 295,
vica,’ 1845, p. 157: with respect to 7 See an e o
the Aberge apricot in France, se p.  this subject in Hewett
* Cybele Britannica, v

a

¢ Gardener’s Chronicle,” 186

* Travels in the Himalayan Pro-
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Godron remarks™ that the cultivated varieties may be divided into
two main groups, which he supposes to be descended from two
aboriginal stocks; namely, those with oblong fruit and stones
pointed at both ends, having narrow separatoe pefals and upright
ranches: and those with rounded fruit, with stones blunt at both
ends, with rounded petals and spreading branches. From what
we kuow of tho variability of the flowers in the peach and of the
diversified manner of growth in our various fruit-trees, it is difficult
fo lay much weight on these latter characters. With respect to
the shape of the fruit, we have conclusive evidence that it is
extremely variable: Downing ™ gives outlines of the plums of two
seedlings, namely, the red and imperial gages, raised from the
greengago; and the fruit of both is more clongated than that of the
greengage. The latter has a very blunt broad stone, whereas tho
stone of the imperial gage is “oval and pointed af both ends.”
These trees also differ in their manner of growth : * the greengage
is a very short-jointed, slow-growing tree, of spreading and rather
dwarfish habit;” whilst its offspring, the imperial gage, “ grows
ly and rises rapidly, and has long dark shoots.” Thé famous
Washington plum bears a_globular fruit, but its offspring, the
emerald drop, is nearly as much clongated as the most elongated
plum figured by Downing, namely, Manning’s prane. 1 have made
a small collection of the stones of twenty-five kinds, and they
graduate in shape from the bluntest into the sharpest kinds, As
characters derived from seods are generally of high systematio
importance, I have thought it worth while o give drawings of the
most distinct kinds in my small collection; and they may be seen
todiffer in a surprising manner in size, outline, thickness, promi-
nence of the ridges, and state of surface. It deserves notice that
the shape of the stone is not always strictly correlated with that of
the fruit : thus the Washington plum is spherieal and depressed at
the pole, with a somewhat elongated stone, whilst tho fruit of
the Goliath is more elongated, but the stono less so, than in the
Washington. ~ Again, Denyer’s Victoria and Goliath bear fruit
closely resembling each other, but their stones are widely different.
On the other hand, the Harvest and Black Margate plums are very
issimilar, yet include closely similar stones.

The varieties of the plum are numerous, and differ greatly in
size, shape, quality, and colour,—being bright yellow, green, alinost
white, blue, purple, or red. There are some curious varieties, such
a5 the double or Siamese, and the Stoneless plum: in the latter the

7 ¢Do IEspice,’ tom. ii. p. 94, On 278, 284, 310, 314, Mr. Rivers
the parentage of our piums, sec also  raised (‘Gard. Chron,’ 1863, p. 27
Alph. De Candolle, ¢ Géograph. Bot.” from the Prune-piche, which boars
P-878. Also Targioni-Tozzetti, “Jour- _ large, round, red plums on stout,
mal Hort. Soc., vol. ix. p. 164, A robust shoots, a seedling which bears

m, ¢ Manual of Brit, Botany,’ ~ oval, smaller fruit on shoots that are
X s0 slender s to be almost pendulous,

Tuits of America,’ pp.
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Xernel lies in a roomy cavity surrounded only by the pulp. The
climate of North Ameérica appears to be singularly favourable for
the production of new and good varieties; Downing describes no
less than forty, of which seven of first-rate quality have been
recently introduced into England.® Varieties occasionally arise
having an innate adaptation for certain soils, almost as strongly
pronounced as with natural ies growing on the most distinet
geological formations; thus in America the imperial gage, differently
from almost all other kinds, “ is peculiarly fitted for dry light soils
where many sorts drop their fruit,” whereas on rich heavy soils the
fruit is often insipid.™ My father could never suceeed in making
the Wine-Sour yield even a moderate crop in a sandy orchard near
Shrewsbury, whilst in some parts of the same county and in its
native Yorkshire it bears abundantly: one of my relations also
repeatedly tried in vain to grow this variety in a sandy distriet in
Staffordshire.

Mr. Rivers has given™ a number of interesting facts, showin
how truly many varieties can be propagated by seed. He sow
the stones of twenty bushels of the greengage for the sake of raising
stocks, and closely observed the seedlings; all had the smooth shoots,
the prominent buds, and the glossy leaves of the greengage, but the
greater number had smaller leaves and thorns.” There are two
kinds of damson, one the Shropshire with downy shoots, and the
other the Kentish with smooth shoots, and these differ but nlighﬂi
in any other respect: Mr. Rivers sowed some bushels of the Kentis
damson, and all the seedlings had smooth shoots, but in some
the fruit was oval, in others round or roundish, and in a few the
frnit was small, and, except in being sweet, closely resembled that
of the wild sloe. Mr. Rivers gives several other striking instances
of inheritance: thus, he raised cighty thousand seedlings from the
common_German Quetsche plum, and “not one could be found
varying in the least, in foliage or habit.” Similar facts were observed
with the Petite Mirabelle plum, yet this latter kind (as well as the
Quetsche) is known to have yielded some well-cstablished varieties;
but, as Mr. Rivers remarks, they all belong to the same group with
the Mirabelle.

Clierries (Prunus cerasus, avium, &.).—Botanists believe that our
cultivated cherries are descended from one, two, four, or even more
wild stocks™ That there must be at least two parent species we
may infer from the sterility of twenty hybrids raised by Mr. Knight
from the morello femhze‘§ by pollen of the Elton cherry; for these
hybrids produced in all only five cherries, and one alone of these

™ ¢ Gardener's Chronicle,’ 1855, p.
726,
™ Downing’s ¢ Fruit Trees, p. 278,
™ <Gardener’s Chronicle,” 1863, p.
27. Sageret, in his * Pomologie Phys.’
p. 346, enumerates five kinds which
can be propagated in France by seed :
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“Géograph, B t.” p. 877 Bentham
and Targioni-Tozzett , in * Hort. Jour-
nil? vol. ix. p. 164 Golron, *De
PEspece, tom. . p. 92.
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contained a seed.™ Mr. Thompson has classified tho varicties in
an apparently natural method in two main groups by characters
taken from the flowers, fruit, and leaves; but some varioties which
stand widely separate in this classification are quite fertile when
crossed; thus Knight's Early Black cherries is the product of & eross
between two such kinds.

Mr. Knight states that seedling cherries are more variable than
those of any other fruit-tree. In the Catalogue of the Horticultural
Society for 1842, eighty varieties are enumerated. Some varicties
present singular characters: thus, the flower of the Cluster cherry
includes as many as twelve istils, of which the majority abort ; and
they are said generally to produce from two to five or six cherries
ageregated together and borne on a single peduncle. In the Ratafia
cherry several flower-peduncles ariso from a common peduncle,
upwards of an inch in length. The fruit of Gascoigne’s Heart has
its apex produced into a globule or drop; that of the white Hunga-
Tian Gean has almost transparent flesh. ~The Flemish cherry is o
very odd-looking fruit,” much fiattened at the summit and base,
with the latter deeply furrowed, and borne on a stout, very short
footstalk. In the Kentish cherry the stone adheres so firmly to the
footstalk, that it could be drawn out of the flesh; and this renders
the fruit well fitted for drying. The Tobacco-leaved cherry, accord-
ing to Sageret and Thompson, produces gigantic leaves, more than
@ foot and sometimes even eighteen inches in length, and half a foot
in breadth. The weeping cherry, on the other hand, is valuable
only as an ornament, and, according to Downing, is “a charming
little tree, with slender, weeping branches, clothed with small, almost
myrtle-like foliage.” There is also a peach-leaved variety,

Sageret describes a remarkable variety, le griottier de la Toussaint,
which bears at the same time, even as late as September, flowers and
fruit of all degrees of maturity. The fruit, which is of inferior
quality, is borne on long, very thin footstalks. But the extraordinary
statement is made thaf all”the leaf-bearing shoots spring from old
flower-buds. Lastly, there is an important physiological distinetion
between those kinds of cherries which bear fruit on young or on old
wood; but Sageret positively asserts that a Bigarreau in his garden
bore fruit on wood of both ages.

Apple (Pyrus malus)—The one source of doubt felt by botanists
with respect to the parentage of the apple is whether, besides 2.
malus, two or three other closely allied wild forms, namely, 2. acerba
and pracos or paradisiaca, do not deserve to be ranked as distinet

 *Transact. Hort. Soc” vol. v., Thompson, in *Hort. Transact,’ see
1824, . 295. above; Sageret’s ¢ Pomologie Phys,’

® Tbid., second serics, vol. i, 1835, 1830, pp. 858, 864, 367, 379;  Cata-
P 248, logue of the Fruit in' the Garden

1 Tbid., vol. ii. p. 138. of Hort. Soc.’ 1842, pp. 57, 603

* These several statements are Downing, ‘The Fruits of Amorica,
taken from the four following works, 1845, pp. 189, 195, 200,
which may, I believe, be trusted

vol. L

2
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species. The P. precos_is unppose\i by some authors® to be the
parent of the dwarf paradise stock, which, owing to the fibrous roots

not. penetrating decply into the ground, is so lurgely used fux
g but th m‘i’we stodks, i ia ascried % canmot b
e ho common wild crab varics considerably i
T ‘many g i s escaped
seodlings® Tevery oo knows dia freat difference in the manne
of groieth, i the filinge flowers, and especially in the fruit, between
the almost innumerable varieties of the apple. The pips or seeds
s T know by comparison) likewiso differ considerably in shapo,
size, and colour. The fruit is adapted for eating or for cooking in
various ways, and keeps for only a fow weeks or for nearly fwo
years. Some fow kinds have the fruit covered with a powdery
secretion, called bloom, like that on plums; aud “it is extremely
remarkable that this occurs almost exclusively among varicties
cultivated in Russin.”* ~Another Russian apple, the white Astracan,
fhe singulax property of bocoming trausparent, when rie,
ike somo sorts of crabs. The api ¢toilé has five prominent ridges,
hence its name; tho api noir 18 noarly black : the hoin cluster pippin
often bears fruit oined in pais.® " Tho trees of the several sorts
eatly in ‘their periods of leafing and flowering; in my
b Produces eaves so Into, that during
several gprings 1 thought that it was dead, Tho "Tiffin apple
searcely bears a leaf when in full bloom ; the Cornish erab, on the
other hand, bears so many leaves at this period that the flowers
can_ hardly bo seen.** In some kinds the fruit ripens in mid-
summer; in ofhers, lato in the sutumn. Thess several differences
in leafing, flowering, and_fruiting, are not at all necessarily cor-
lated; for, a8 Andrew Kaight has remarked,” 10 one can judo
from the carly flowering of a new seedling, or from the early
shedding or clungo of colour of tho leave, nh el il
its fruit carly in the season.
"Th vasietios difir greatly in constitution. It is notorious that

our summers arc not hot enough for the Newtown Pippin,® which

* M. Lowe states in his ¢ Flora of
Madeira” (quoted in ¢Gard. Chron.,
1862, p. 215) that the 2. malus, with
its nearly sessile fruit, ranges farther
south than the long-stalked P, acerba,
which is entirely absent in Madeira,
the Canaries, and apparently in Por-
tugal. This fact supports the belief
that ‘these two forms deserve to bo
called species. But the characters
separating them are of slight import-
ance, and of a kind known to vary in
other cultivated fruit-tree.

e *Journ. of Hort. Tour, by
quuhl.mn of the Caledonian Hori.

Soc. 18?3, p. 4
. Waz,um, “Cybele Britan-
nica; T
% Loudon’s
via 1830, p. &
T See ‘Cuulugue of Fruit in Gary
(el
Dnvlnin« (& Ammcan an Trzes
udon’s * Gardener’s Magazine,”
vcl iv., 1838, p. 112.
“The Culture of the Apple,’ p.
45 Von Mo e sbasse el
on the pear, ¢ Arbres Fruitiers,’ tom.
i, 1836, p. 414,
" Lindley’s  Horticulture, p. 116,

‘Gnrdener s Mag.,” vol.
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is the glory of the orchards near New York; and so it is with
soveral varieties which we have imported from’ the Continent. On
tho oter haud, our Court of Wick succecds well under the severe
climate of Canada. The Calville rouye de Micoud oceasionally bears
w0 crops durmg the same year. The Burr Knot is covered with
snall exerescences, which emit oots 50 readily that a branch with
blossom-buds may be stuck in the ground, and will root and bear a
few fruit even during the first year® Mr. Rivers i Tecently
described  some scedlings valuable from their roots running near
the surface. One of these seedlings was remarkable from its
extromely dwarfod size, * forming St into, & bush only & fow
inches in height.” Many varieties aro particularly liable to canker
in certain soils. But perhiaps the strangest constitutional peculiarity
is that the Winter Majetin is not attacked by the mealy bug or
coccus; Lindley® states that in an orchard in Norfolk infested
with these insects the Majetin was quite frec, though the stock on
which it was grafted was affected: Knight makes a similar state-
Rient, with respock 0. cider appls, and adds that he anly oncs
saw these insects just above the stock, but that three days after-
wards they entirely disappeared; this apple, however, was raised
from a cross between the Golden Harvey and the Siberian Crab;
and the latter, I believe, is considered by some authors as specitic”
ally distinct.

APPLES.

The famons St. Valery apple must not be passed over; the flower
divis

has o double calyx with fen

ons, and fourteen styles sur-

mounted by conspicuous uhhq\l stigmas, but is destitute of stamens

or corolla.

The fruit is constricted round the middle, and is formed

of five sced-cells, surmounted by mine other cells™ Not

Se0 also Knight on the A[lple Tree in
“Transact. of Hort. Soc.,’ vol.
9 Clramsact. Hore, Soc.’ i

13th, 1866,

.« l'runmcl. Hnn. Soe., vol. iv.
68, For Knight's case, so0 vol. vi. p.
the coccus first appeared
itis said (vol. i. p.
urious to
to the apples grafted
on them. The Majetin apple has been
ﬁmndeqns.lly free of the coccus at Mel.

Bourae in Autraly (' Gard, Chr
1871, p. 1063). The wood of this
e alysed, and it is
said (but the fact seems a strange one)
that its ash contained over 50 per
cent. of lime, while that of the crab
exhibited not quite 23 per cent.
In Tasmania Mr. Wade (‘Transact.

New Zealand Tnstitute, vol. iv.
raised scedlings of the Si
Bitter Sweet for stoc, aad e fousd
barely one per cent. of them attacked
by the coccus. Riley shows (*Fifth
Eeport on Insects of Missouri,’ 1873, p,
87) that in the United States some
varieties of apples are highly attra
tive to the coccus
little so. Turning to a very differ
pest, namely, the caterpillar of
moth (Carpocapsa pomonella), Walsh
affirms (“ The American Entomologist,”
April, 1869, . 160 tha th malden-
ush entirely exempt_from
lppl cworms.”  So, it is said, are
el s vatiotios; whereas
others are “ peculiarly subject to
the atacke o this ltl pest

1871,

e Paris,”
1625, p. 1643 and Seringe,
Builetin Bt 1680, p. 117.

2112
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provided with stamens, the tree requires artificial ferilisation; nnd
the girls of St. Valery amnually go to “fuire ses_pom

marking her own fruit with a ¥ibbon; ad s diflarent pollen is
used the fruit differs, and we here have an instance of the direct
action of forcign pollen on the mother plant, These monstrons
apples include, as wé have seen, fourteen seed-cells; the pigeon-
apple,” on the other hand, has only four, instead of, as with all
common apples, five cells; and this certainly is o remarkable

Ference.
Tn the catalogne of apples published in 1842 by tho Hortieultural
Socicty, 897 varicties are enimerated.; but tho differences bebween
of them are of comparatively little interest, as they are not
smcuy inherited. No one can raise, for instance, from the sed of
e Ribston Pippin, a tree of the same kind ; and it i said that the
U tor Tometon n Pippin ” was a white semi-transparent, sour-flesh
apple, or rather large crab® Yot it was a mistake to suppose that
th most varieties tho characters are mot fo a certain extent
inberited.  In two lots of seedlings muised from two woll-marked
, many worthless crab-like seedlings will appear, but it is now
¥ that A o s ok 61y miaal g e Yo emett other, but
resemble to a certain extent their parents. We see this indeed in
the several sub-groups of Russetts, Sweetings, Codlins, Pearmains,
Reinettes, &e. which are all believed, and man any are known, to be
descended from other varieties bearing the same
"Pears (Pyrus communiv)—I need. say ittlo on this £ruit, whioh
varies much in the wild state, and to an xtraondinary degrée when
cultivated, in its rnm, flowers, and folinge. One of the most
celebrated botanists in Burope, 3. Decaisne, has carefully studied
the many varieties;* although he formerly believed that they were
derived from more than one species, he now thinks that all belong
one. He has arrived at this conclusion from finding in the
several varieties a perfect gradation between the most extreme
characters; so perfect is this gradation that he maintains it to be
impossible'to_classify the varietics by any natural method, M.
Decaisne raised many seedlings from four distinct kinds, and has
carefully recorded the ons in cach. Notwithstanding this
extreme degree of variability, it is now positively known that many
Kinds roprodace by seol tho leading oharmeters of thelr race ™
Strawberries (Fragaria)—This fruit is remarkable on nccomn
of the number of species which have been cultivated, and fror

% ¢ Gardener’s Chronicle,’ 1849, p. des diverses Varictés,’ in < Mém, de

L PAcad. Imp. do Lyon,” tom, ., 1852,
Thompeon, in ¢ Gardener’s . pp. 95, 114, ¢ Gardener's Chronicle
l,hmu,'lsv\), P. 788. 1850, p. 774, 788,

* Sagerst,’ | Pomologie Physiolo- “Comptes Rendus, July Gth,
gique, 1830, p. 263. Downing’s 3
“Fruit Trees,” pp. 150, 134, 139, &.  * ¢Gardener’s Chronicle,’ 1856, p.
Loudon’s ‘ Gardener's ‘Vla ., vol. 804; 1857, p. 820; 1862, p. 1195,
p. 317, Alexis Jordan, ¢ De 'Origine
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their rapid improvement within the last fifty or sixty years, Let
any one compara the fruit of one of the largest varictios exhibited
at our Shows with that of the wild wood strawberry, or, which
will be a fairer comparison, with the somewhat larger fruit of the
wild American Virginian Strawberry, and he will see what prodigics
horticulture has effected. ™ The number of varieties has likewise
i in a surprisingly rapid manner. Only three kinds were
known in France, in 1746, where this fruit was early cultivated.
In 1766 five specics had been introduced, the same which are now
cultivated, but only five varieties of Frugaria vese, with some
sub-varieties, had been produced. At the present day the varieties
of the several species are almost innumerable. The species consist
of, firstly, the wood or Alpine cultivated strawberrios, descended
from 7. vesca, a native of Europe and of North America. There
are cight wild Enropean varicties, as ranked by Duchesne, of
F. wvesca, but several of these aro considered species by some
botanists. Secondly, the green strawberrics, descended from the
European F. cdina, and little cultivated in England. Thirdly,
the Hautbois, from the European £ elutior. Fourthly, the Scarlets,
descended from . virginiana, n native of the whole breadth of
North America. Tifthly, the Chili, descended from . chiloensis,
an inhabitant of the west coast of the temperate parts both of
North and South America. Lastly, the pines or Carolinas (including
the old_Blacks), which have been ranked by most authors under
the name of /. grandiflora as a distinct species, said to inhabit
Surinam ; but this is a manifest error. This form is considered
by the highest authority, M. Gay, to be merely a strongly marked
Tace of I cliloensis}? “These five or six forms have been ranked
by most botanists as specifically distinet; but this may be doubted,
for Andrew Knight," who raised no loss than 400 crossed straw-
berrics, asserts that tho £. virginianu, cliloensis and grandiflore
“may bo made to breed fogether indiscriminately,” and he found,
in accordanco with the principle of analogous variation, *that
similiar varieties could be obtained from the sceds of any one of

em.
Since Knight’s time there is abundant and additional evidence®
of the extent to which the American forms spontaneously cross.

‘e owe indeed to such crosses most of our choicest existing

10 Most of the largest cultivated of F. tesoa, or our common wood-
strawberries are the descendants of 7. strawberry.

grandifiora ot chiloensis, and 1 have 191 ¢ Le Fraisier,’ par le Comte L. de
seen 1o account of these forms in  Lambertye, 1864, p. 50.

their wild state. Methuen’s Scarlet 197 < Transact. Hort. Soc.,” vol. ili.
(Downing, ‘Fruits’ p. 527) has 1820, p. 207.

“immense fruit of the largest ‘size,” 195’ Seoan account by Prof. Decaisne,

and belongs to the section descended  and by others in ¢Gardener’s Chron-

m F. virginiana ; and the fruit of icle, 1862, p. 385, and 1838, p. 172;
this species, as I hear from Prof. A. and Mr. Barnet’s paper in ¢ Hort.
Gray, is only a little larger than that Soc, Transact.,’ vol. vi. 1826, p. 170.
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varieties. Knight did not succeed in crossing the European wood-
strawberry with the Ameriean Scarlet or with the Hantbois,
Mr. Williams of Pitmaston, however, succeeded ; but the hybrid
offspring from the Hautbois, thongh fruiting well, never produced
Sos1, i the xception of s isle ane. rhieh: reproduced the

rent hybrid form.** Major R. Trevor Clarke informs me that

e crossed two members of the Pine class (Myatt's B. Queen and.
Keen's Seedling) with the wood and hautbois, and that in each
case he raised only a single seedling; one of these fruited, but
was almost barren. Mr. W. Smith, of York, has raised similar
hybrids with equally poor success:® We thus see™™ that the
Tluropean and Ameri ics can wit] i be crossed ;
but it is improbable that hybrids sufficiently fertile to be worth
cultivation will ever be thus produced. This fact is surprising,
as these forms structurally are not widely distinet, and are some.
times connected in the districts where they grow wild, as I hear
from Professor Asa Gray, by puzzling intermediate forms,

The energetic culture of the Strawberry is of recent date, and
the cultivated varicties can in most cases be classed under Soms
one of the above native stocks. As the American strawberries

freely and spontaneously, we can hardly doubt that the
will ultimately beecome inextricably confused. ~We find, indeed,
that hortieulturists at present disagree under which class to rank
some fow of the varieties; and a writer in the *Bon Jardinier’
of 1840 remarks that formerly it was possible to class all of them
under some one species, but that now this is quite impossible with
the American forms, the new English varieties having completely
filled up the gaps between them." The blending together of two
or more aboriginal forms, which there is every reason to believe
has ocourred with some of our_anciently cultivated productions,
‘we see now actually occurring with our strawberries,

The cultivated species offer some variations worth notice. The
Black Prince, a scedling from Keen's Imperial (this Iatter being
a seedling of a very white strawberry, the white Carolina), is
remarkable from “its peculiar dark and polished surface, and
from presenting an appearance entirely nnlike that of any other
kind"% " Although the fruit in the different varieties differs so
greatly in form, size, colour, and_quality, the so-called seed (which
corresponds with the whole fruit in_the plum) with the exception
of being more or less deeply embedded in the pulp, is, according
to De Jonghe, absolutely the same in all: and this no doubt

194 Transact. Hort. Soc.’ vol. v. 1862, p. 721.
1824, p. 204, 197 ‘Le Fraisier,” par le Comte Le.
105" ¢ Journal of Horticulture,’ Dec. e Lambertye, pp. 221, 23
30th, 1862, p. 779. Seo nlso Mr. 19 <Transact, Hort. Soc,” vol. vi.
Prince to the same effect, ibid., 1863, p.

100 ¢ Gardener’s Chron.; 1858, p.
19 For additional evidence see 178,
¢ Journal of Horticulture, Dec. 9th,
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may be accounted for by the seed_ being of no value, and conse-
quently not having been subjected to selection. The strawberry
is properly three lemd but in 1761 Duchesne raised a single-
leaved variety of the European wood-strawberry, thoh Linnzus
doubtfally rmsod to the rank of a species. of this
variety, like those of most varieties not fixed by ]ong continued
selection, often revert to the ordinary form, or present intermediate
states0’ A varicty raised by Mr. Myatt,™ apparently belonging
to one of the American forms presents a variation of ‘an opposite
nature, for it has five leaves; Godron and Lambertye also mention
a five-leaved variety of 7. collind.

The Red Bush Alpine strawberry (one of the F. vesca_section)
does ot produce stolons or rumners, and this remarkable deviation
of structure is reg)mdnccd truly by seed. Another sub-variety,
the White Bush Alpine, is similarly characterised, but when pro-
pagated by sced it often degenerates and produces plants mm
Tumners* A strawberry of the American Pine section is also sa
to malke but few runners.
ch has been written on the sexes of strawberries; the true
Hautbois properly bears the male and female organs on separate

lants,™* and was consequently named by Duchesne dioica ; but
it frequently produces hermapl rodnes and Lindley, by pro-
pagating such plan runners the same time destroying
the males, soon rmwi a self-] rohﬁo stock. The other species
often showed a tendency tows an im| tion of the
sexes, as I have noticed with plants forced in a hot-house. Several
English varieties, which in this country are free from any such
tendency, when cultivated in rich soils under the climate of North
America'™® commonly produce plants with separate sexes.
a whole acre of Keen's Seedlings in the United States has been
observed to be almost sterile from the absence of male flowers;
but the more. general ule is, that the male plants overrun_the
females. Some members of the Cincinnati Horticultural Society,
especially appointed to investigate this subject, report that “ fow
varieties have the flowers perfect in both sexual organs,” &. The
most successful cultivators in Ohio plant for every seven rows
of “pistillata,” or female plmta one row of hermaphrodites, which
afford pollen’ for both kinds; but the hmphxod: tes, owing to
their expendnnre in the production of pollen, bear less fruit than
the female plants.
The varicties differ in constitution. Some of our best English

110 Godron, ¢ De I'Espéce,” tom.i. . vol. vi. p. 210.
161, 15 < Gardener’s Chron.,’ 1847, p.
1 ¢ Gardener’s Chron.,’ 1851, p. 539
440.

2

16 For the several statements with

12 F. Gloede in ¢ Gardener's Chron.,”

1862, p. 1053,
318" Downing’s ¢ Fruits,” p. 582,

4 Barnet, in ¢ Hort. Transact.’

Tespect to the American strawberries,
see Downing, Fruits, p. 524 ; ¢ Gar-
dener's Chropicley 1649, p. 188 1847,
- 539; 1861, p. 717.
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kinds, such as Keen's Seedlings, are too tender for certain parts
of North America, where other English and many American
varieties succeed perfectly. That splendld fruit, the British Queen,
can be cultivated but in few places either in Enghnd or France:
bt this nppmmﬁy depends m ﬁm nature of the soil than
on the climate; a famous gﬂ.rd/a s that “no mortal could
grow the British Queen at ‘Shrubland Park unless the whole nature
of the soil was altered.’ La Constantine is one of the hardiest
kinds, and can wnhmnd nmun winters, but it is easily burnt
by the sun, so that it will not su in_certain soils either in
England or the United Sfx.ws e The Fl]bert Pine Strawberry
“requires more water than any other variety; and if the plmu
once suffer from drought, they wxl! do little or no good afterwards.” ™
Cuthill's Black Prince. Strawberry evuwes a singular tendency
40 mildew ; no less than six cases have been Mthxs vn.maty
suffering soverely, whilst other varicties gro by,
treated In exastly’the same manner, wero not 8t u[l mfested by
this fangus™ The time of maturity differs much in the
varieties : some belonging to the wood or alpine section pmdnoe
a sumessmn of crops throughout the summer.
Gooseberry (Ribes grossuluria).—No one, I believe, has hitherto
doubted that all the cultivated kinds are sprung l'mm the wild
Xant bearmg this name, which is common in Central and Northern
therefore it will be desirable briefly to npe(-.lfy all the

paints, {hough not very important, which have varied. ~If it be
admitted that these differences are due to culture, authors perhnps
will not be so ready to assume the existence of a large number
&b imknown 4 parenb—stockx for our other cultivated plants.
The gooseberry is not alluded to by writers of the classical period.
‘Turner mentions it in 1573, and Parkinson specifies eight varieties
in 1629 the cmlogue of the Horticultural Society for 1842 gives
149 mmes, and the lists of the Lancuhu‘e nurseymen are said
it s i, B0 nasiea™ i T “Gooseberry Grower's
Regmm for 1862 1 find that 213 dmtmet Viriotion have won prizes
2 various psnods o that a vast number must have been exhibited.

o doubt the ce between many of the varieties is very
-mu but Mr. Thon‘mimn in classifying the fruit for the THortr.
cultural ety founc confusion in the nomenclature of the
goosebe ther fruit, and he attributes this “to the
great mwrest whn:h e prize-growers have taken in detecting

w Mr, D Beton, o ¢Cottage 207,
Gaxlenar 1960, . 86. o alig 1 Mr . Doubleday i Gardener’s
Gardener,’ 1853, p. 88, and Chon, 1862, . 1
mmy ther suthoriten’ For’ the andenas's Chronicle? 1854, p.
Continent, see F. o in ‘Gar- 254,
dener Lhrnmde" 1392. J” ¥ Loudo's Encyclp, of Gerden
e, in *Jour-  ing." p. 980; and Alph. De Candolle,

L um,' ity 14, 1665, b ¢ Glograph. Bot’ p.sxo
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sorts with wiong names,” and this shows that all the kinds,
numerous as they are, can be recognised with
o Inshes differ in theix manner of ot gl
ng, or pendulous. The periods of leafing e e
Then o absatutely and reiatively to each other; s tho White:
smith produces carly flowers, which from not being protected
by the oliago, as 1t is belioved, continually fail to produce frait =
he leaves vary in size, tint, and m deptl of Tobxs; they aro
smooth, downy, o huiry’ on the upper surface. The branches
Bee macva. o loas downy o spinee; A the Halgshog ‘has probebly
derived its name from the singular bristly condition of its shoofs
and fruit” The branches of the wild gooseberry, I may remark,
Bl scmooth, with the exoeption. of thorns at the bases of tho bads.
The thorns themselves are either very small, few and single, or
very large and triple; they are_sometimes refiexed and much
dilated at their bases. In the different varieties the fruit varies
in abundance, in the period of maturity, in hanging until shnvellcd
greatly in size, “some sorts having their fruit large
avery carly poriod "of growth, whilst others aro small, mntil nearly
The fruit varies also much in colour, being red, yellow,
green, and white—the pulp of one dark-red gooseberry being
ngeé with yellow; in flavour; in being smooth or downy,—few,
however, of ‘the Red ooscbarries, whilst many of tho so-called
ites, are downy; or in being so spinose that one kind is called
‘Henderson’s Porcupine._Two kinds acquire when maturea powdery
bloom on their fruit. The fruit varies in the thickness and vein-
g of tho sk, and, Tasly, i shapo, boing spherical, ; oblong, oval,
v

B ated ity four varistis and. comeiderina Titw ety the
fruit differs, jt was curious how closely similar the flowers were in
all these kinds. - In only a fow I detected a trace of difference in the
size or colour of the corolla. The calyx differed in a rather greater
dogreo, for i some Kinds i was much redder than i others; and
in one smooth white gooseberry it was unusually The calyx
also differed in the basal part bemg oofh o Woolly, or covered
Jith glandular hairs. Tt Aeserves tios, as being coniary to-what

pected Trom the law of correlation, that &
had a remarkably hairy calyx. The flowers
of th e Sportsnm_n ars furnished with very large coloured bratems
and this is the most singular deviation of structure which I have
observed. These same flowers also varied much in the number of
e petais, and oocasionally in the mumber of the stamens and
pistils; so that they were semi-monstrous in structure, yet they
produced plenty of fruit. Mr. Thompson remarks that in the
o Londons‘GnrdenenMngnzme, ¢Transact. Hort. Soc.’ vol. i, 2nd
wol. iv. 1828, p. 1 series, 1835, p. 218, from which
18 The fullest Accmmt of the goose-  most of the foregoing facts are taken.
berry is given by Mr. Thompson in
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Pastime gooseberry “ extra bracts are often attached to the sides of
the fruit.”

The most interesting point in the history of the gooseberry is the
steady increase in the size of the fruit. Manchester is the metro-
polis of the fanciers, and prizes from five shillings to five or ten

unds are yearly given for the heaviest fruit. The ‘ Gooseberry

rower’s Register’ is published annually; the earliest known copy
is dated 1786, but n i certain thas meotings for the adjudication of
prizes were held some yeurs previously  The ¢ Register  for 1845,

ives an sooount of 171 Gooseberry Shows, held in different places

uring that year; and this fact shows on how large a sc.m]e the
culture has been ‘carried on. The fruit of the wild goosebes

said ™ to weigh about a quarter of wn ounce or 5 dws. that is, 120
grains; abonk the year 1786 gooseberries were exhibited weighing
10 dwts,, s0 that the weight was then doubled; in 1817 26 dwis. 17
grs. was attained ; thcxe Jraa o advance {ill 1825, when 81 dwts.

16 grs. was reachs 0 “ Teazer ” weighed 52 dwts. |
in 1841 “ Wonderful » \\'c)ghed 32 dwts. 16 grs.; in 1844 “ London”

weighed 35 dwts. and in the fol]owuxg year 86 dwts, 16

et and in 1852, in smﬁord..mre, the fruit of the same variety

hed the astonishing weight of 37 dwts. 7 grs.’ or 896 grs.;

s, botween soven or eight times the weight of the wild fruit :

1 ﬁnd that a_small apple, 61 inches in circumforence, has exaotly

this same weight. The “ London” gooseberry (which in 1852 hni ‘

altogether gmned 333 pnzes) has, up to the present year of 1875, 1

never reached a greater weight than that attained in 1852, Perhapé
the fruit of t.he Soosshersy has now reachsd the
weight, unless in the course of timo some new and d
shall arise,

This gradual, and on the whole steady increase of weight from
the latter part of tho last century fo tho year 1859, is probably in

* due to improved methods of ouliivation, for extremo Sare

is now taken; the branches and roots are trained, composts are
made, the soil is mulched, and only a few berries ate left on each
bush; * but the increase no doubt is in main part due to the con-
tinued selection of seedlings which have been found fo be more and.
moro capuble of yielding such extraordinary fruit. _Assuredly the

« Highwayman * in 1817 could not have produced fruit like that of
the “Roaring Lion” in 1825; nor conld the * Roaring Lion.” though
it was grown by auny places, gain the' supremnd
triompl achioved in 1465 by the “ Londyns Gooseberry.

test possible
inct variety

i < Catalogue of Fruits of Hort.
Soc. Garden’ 3rd edit.

15 Mr. Clarkson, of Mnnchester, on
the Culture of the Gooseberry, in
Loudor’s ¢ Gardener’s Maguaine; vol
iv. 1828, p. 4

5 Dow mng‘l “Fruits of America,’
p. 213.

17 ¢Gardener’s Chronicle,” 1844, p.
su where a table is given; and 1843,
. For the extreme weights

ined, s  Journal of Horticulturey

July %, 1864, p

Sa ,afhnwtu, in Lou-

eners Mag.? vol. i 18855

asvetss 1834, p. 4

don ¢
p-421
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Walnut (Juglans regia).—This tree and the common nut belong
1o a widely different order from the foregoing fruits, and are there=
fore here notic he walnut grows wild on the Caucasus and in
the Himalaya, where Dr. Hooker ™ found the fruit of full size, but
“as hard as a hickory-nut.” Tt has been found fossil, o s M. de
sa}::m informs me, in the tertiary formagion, of Fra
gland the walnut presents considerable dxﬂ'urencos, in the
shape and size of the fruif, i the thickness of tho husk, and in the
thinness of the shell ; this latter quality has given rise to a variety
called the thin-shelled, which is valuable, but suffers from the
attacks of tit-mice™ The degree to which the kernel fills the
shell varies much. In France there m a vn.nety called the Grape
or cluster-walnut, in which the nuts grow in “bunches of ten,
fifteen, or even twenty together.” There is another variety which
s on the same tree differently shaped leaves, like the hetero-
phyllous hornbeam; this tree is also remarkable from having
pemlnlous branches, and bearing elongated, large, thin-shelled
nuts M. Cardan has minutely deseribed ™ some smgulﬁr physi-
ological pecullanhes in the June-leafing variety, which produces
its leaves and flowers four or five weeks later than clm common
varieties ; and althongh in August it is apparently in exactly the
same stafe of forwardness as the other kinds, it retains its leaves and
fruit much later in the sutumn.  These constitutional peculiaritics
are strictly inherited. _Lastly, walmut-trees, which are properly
monoicous, sometimes entirely ail fo producs male flowers =
Nuts (Corylus avelluna)—Most botanists rank all tho vavieties
under the same species, the common wild nut* The husk, or
involuere, differs greatly, being extremely short in Barr's Spanish,
and extremely long in filberts, in which it is contracted so as to
prevent the nut falling out. “ihis kind of husk also protects the
nut from birds, for titmice (Pu'rw) have been observed ™ to pass
over filberts, and attack col common nuts growing in the
same orchn.rd In the p\lrple-ﬁlbert the husk is purple, and in t.ha
frizzled it is curiously laciniated; in the red-filbert f
Llicle of e nin 5L E THIN ISk ok tnhome vmehes,
it s thin in Cosford’s-nut, and in one variety is of a bluish colour.
The nut itsclf differs much in size and shape, being ovate and
compressed in filberts, nearly round and of greaf size in cobs and

12 ¢Himalayan Journals) 1854, 1849, p. 10L.
vol. ii. p. 334" Moorcroft (“Travels) 137 *Gardener’s Chronicle, 1847,
B 146) dwcrlbn four vasitiss - pp, 41 and 858

mluum in Kashmi
ardener’s. hroniole
» 725,
151 Paper translated in Loudon’s
“Gardener’s Mag.’ 1829, vol. v. p.

1850,

1 Quoted in ¢Gardener’s Chron.’

1 The following details are taken
from the ‘ Catalogue of Fruits, 1842,
in Garden of Hort. Soc. p. 1035 and
from. hmdcm. “Encyelop. of Garden-
iuz P9

L% Gamiene's Chron.? 1800, p.
936,
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ish nuts, oblong and longitudinally strinted in Cosfords, and
usely l’onr-nded in the Downton Square nut.
planis. —'l'hue plants have been for a long parind

species are not y i
e A for belming‘ that som anr are natives of N. America,
three species are closely allied, and have the  same goneral
hm, but their innumerable varieties can always be
according to Naudin, by certain almost fixed ahmcun and what
is still more important, when crossed they ymld no med o only
sterilo seed; whilst the varieties spontaneously
utmost freedom. Naudin insists strongly (p. 15{l that, thaugh
species have varied greatly in many cl aracters, yet it
has been in o closely an analogous manner that the varieties can
in almost parallel series, as wo have soen_with tho
forms of wheat, with the two main races of the peach, and in other
casos, ‘Though some of tho varieties are inconstant in character,
yet others, when grown separately under uniform conditions of m.
are, as Naudin repeatedly ¥ (o 6. 16, 8) urges,  douies d
stabilité presque comparable i celle des es; les mieux naté-
risées.” One variety, I'Orangin (p&ﬁ 63), has such prepotency in
transmitting its character, that when crossed with other varieties &
me m..,onq of the nwilmgu come true. Naudin, refes (p, 47y
t its races “ne difforent des espices v
lll co :a{l:- punvant sallier les unes aux autres pa voio
T‘ 'g leur descendance pes la faculté de se
were to trust to el differences alone, and
to

vlrinﬁon may have their mutual sterilit e].u.nmlgd,nvnh'l

13 ¢ Annales des Se. Nn. Bot! dth ¥ ‘American Journ. of Sciencef
series, vol. vi. lsso 20d ser. vol v, 1857, p. 442.
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in assuming that varieties never acquire a slight degree of mutual
sterility, as we shall more fully see in a future chapter when certain
facts are given on the high authority or Giirtner and Kilreuter.
The forms of C. pepo are classed by Naudin under seven sections,
each including subordinate vanetms He considers this plant
as probably the most variable in the world. The fruit of one
variety (pp. 83, 46) exceeds in value that of another by more than
two_thousand fold! When tho fruit is of very largo size, the
number produced is fow (1. 45); when of el size, many are
produced. No less astonie hing (p 83) is the variation i in the shape
B the fruit; the typical form apparently is egg-like, but this
beeoman mher drawn out into a cylinder, or shortened into a fia
ve also an almost infinite diversity in the colour and
xtm of s\lrﬁme of the fruit, in the hardness both of the shell and of
the flesh, and in the taste of the flesh, which is either extremely
sweot, farinaccous, or slightly bitter. ‘The seeds also differ in &
slight degree in shape, and wonderfully in size (p. 34), namely,
from six or seven to more than twenty-five millimétres in length.
the_varieties which grow upright or do not run and climb,
the tendrils, though uselgss (p. 81), are cither present or are re
sented by various semi-monstrous organs, or are quite absent. e
fendrils are even absent in some running varieties in which the
stems are much clongated. It is a singular fact that (p. 31) in all
the varieties with dwarfed stems, the leaves closely resemble each
other in shape.

Those naturalists who believein the immutability of species
often maintain that, even in the most variable forms, the
characters which they consider of specific value are unchange-
able. To give an example from a conscientious writer, s
who, relying on the labours of M. Naudin, and referring to
the specics of Cucurbita, says, “au milieudo toutes les varia-
tions du fruit, les tiges, les feuilles, les calices, les corolles, les
éamines restent invariables dans chacune delles.” Yet M.
Naudin, in describing Cucurbita pepo (p. 80), says, “Ici,
dailleurs, ce ne sont pas senlement les fruits qui varient, c'est
aussi lo fouillago et tont lo port de la plante. Néanmoins, jo
erois qon la distinguera toujours facilement des deux autres
espices, si l'on veut ne pas perdre de vue les caractires

1 Giirtner, ¢ Bastarderzeugung  Nicotiana, sce Kolreuter, *Zweite
1849, 5. 87, and s. 169 with respect  Forts.,’ 1764, 5. 53; though this is s
oM Verb ibid., ss. 92 htdﬁnntm 5
ize; oy Verbasoum, ibid, 1. 92 somevhat dift
ad 18 oi8 bis *Keaninies dor B *De Phiphoa’ par M. Godron,
fruchtung,” s. 137.  With respect to  tom. ii. p. 64
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différentiels que je m'efforce de faire ressortir.  Ces
caractires sont quelquefois pen marqués: il arrive méme que
plusieurs d’entre eux s'effacent presque entidrement, mais il en
reste toujours quelques-uns qui remettent I'observateur sur la
voie.” Now let it be noted what a difference, with regard to
the immutability of the so-called specific characters this
paragraph produces on the mind, from that above quoted from:
M. Godron.

I will add another remark : naturalists continually assert,
that mo important organ varies; but in saying this they
unconsciously argne in a vicious circle; for if an organ, let it
be what it may, is highly variable, it is regarded as un-
important, and under a systematic point of view this is quite
correct. But as long as constancy is thus taken as the
criterion of importance, it will indeed be long before an
important organ can be shown to be inconstant. The enlarged
form of the stigmas, and their sessile position on the summit
of the ovary, must be considered as important characters, and.
were used by Gasparini to separate certain pumpkins as a
distinct genus ; but Naudin says (p. 20), these parts have no:
constancy, and in the flowers of the Turban varieties of C.
mazima they sometimes resume their ordinary structure.
Again, in C. masima, the carpels (p. 19) which form the!
turban project even as much as two-thirds of their length
out of the receptacle, and this latter part is thus reduced to a

sort of platform ; but this remarkable structure occurs only

in certain varieties, and graduates into the common form in
which the carpels are almost entirely enveloped within the
receptacle. In C. moschata the ovarium (p. 50) varies greatly
in shape, being oval, nearly spherical, or cylindrical, more
or less swollen in the upper part, or constricted round the
middle, and either straight or curved. When the ovarium is
short and oval the interior structure does not differ from that

of €. mawima and pepo, but when it is elongated the carpels

occupy only the terminal and swollen portion. I may add
that in one variety of the cucumber (Cucumis sativus) the
fruit regularly contains five carpels instead of three 0 I

19 Naudin, in ¢ Annal. des Se. Nat.,” 4th ser. Bot. tom. xi. 1859, p. 28,
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presume that it will not be disputed that we here have
instances of great variability in organs of the highest
physiological importance, and with most plants of the highest
classificatory importance,

Sageret' and Naudin found that the cucumber (C. sativus)
could not be crossed with any other species of the genus; therefore
no doubt it is specifically distinet from the melon. is will
appear to most persons a superfluous statement; yet we hear from
}Faudx'n‘“ that there is a race of melons, in which the fruit is
80 like that of the cucumber, “ both externally and internally, that
it is hardly possible to distinguish the one from the other except
by the leaves.” The varieties of the melon seem to be en
for Naudin after six years’ study had not come to the end of them -
he divides them into ten scetions, inciuding numerous sub-varicties
which all_intercross with perfect ease.* Of the forms considered
by Naudin to be varieties, botanists have made thirty distinet
species!| “and they had not the slightest acquaintance with the
multitude of new formns which have appeared since their time.”
Nor is the creation of so many species at all surprising when we
consider how_strictly their characters are i Hf seed,
and how wonderfully they differ in appearance: “ Mira ost quidom
foliorum et habitus diversitas, sed multo magis fructuum,” says
Naudin. The fruit is the valuable part, and this, in accordance

 with the common rule, is the most modified part. Some melons
are only as large as small phus, others weigh as much as sixty-six

unds. One variety has a scarlet fruit! Another is not more

m an inch in diameter, bt sometimes more than a yard in
Iength, “ twisting about in all directions like a serpent” It is
asingular fact that in this latter variety many parts of the plant,
mamely, the stems, the footstalks of the female flowers, the middle
Iobe of the leaves, and especially the ovarium, as well as the mature

it, all show a strong tendency to become elongated. Several
varieties of the melon are i ing from assuming isti
features of distinct species and even of distinet though allied
genera: thus the serpent-melon has some resemblance to the fruit
of Trichosunthes anguina ; we have seen that other varieties closely
resemble cucumbers; some Egyptian varieties have their seods
attached to a portion of the pulp, and this is characteristic of
certain wild forms. Lastly, a variety of melon from Algiers i

M1 ¢ Mamoire sur les Cucurbitacées,  Memoir on Cucumis in ¢ Annal. des Se.
1826, pp. 6, 24. Nat.," 4th series, Bot. tom. xi. 1859,
M2 CFlore des Serres, Oct. 1861, p, 5.
quoted in ‘Gardener’s Chronicle) 16 S0 also Sageret's *Mémoire,
1861, p. 1135. Ihave often consulted  p. 7.
' and taken some facts from M. Naudin’s
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Temarkable from announcing its maturity by “a spontan
and almest sudden dislocation,” when decp cracks suddenly uppens,
and the fruit falls to picces; and this ocours with the w

dics, Finally, M. Naudin'well remarks that this o rdinary
production of races and varieties by a single species and their:
permanence when not interfered with by crossing, are phenomena
well calculated to cause reflection.

USEFUL AND ORNAMENTAL 'TREES.
Trees deservea ps.ssm§ notice on account of the numerous varieties
which they present, differing in their precocity, in their manner of
growth, their foliage, and bark. Thus of the common ash (Frazinus
excelsior) the catalogue of Mossrs. Lawson of Edinburgh mclnde-
twenty-one varictics, somo of which differ much in their
there is a yellow, a streaked reddish-white, a purple, a wart-] b:;
and a fangous-barked varioty.* Of hollies no less than cighty-four.
varieties are grown alongside each other in Mr. Paul’s nursery.
In the case of trees, all the recorded varieties, as far as I can find.
out, have been suddenly produced by one single act of variation..
The length of time required to raise many generations, and the little
value set on the fanciful varieties, explains how if s that successive,
tions have not been accumulated by sclection; hence,,
also, it follows that we do not here meet with snh.varmues subor-
dinate to varieties, and these again subordinate to higher groups.
On the Oonnnent . however, where the forests s.re more carefully.
attended to than in England, Alph. Do Candolle™® says that there
is not a fomswr e o 1k semh for seeds from’ that variety
which he esteems the most valual
Dat inafi] e havo seldiom e exposed to any grat cha
of conditions; they have not been nchly manured, u ES
Xinds grow under their proper climate.” Yet in m-mumg exleuun
in nursery-gardens considerable differences may
e er eyl T than: and whilsh touring in Engl
Lo boen purprised at the smgunt of diftrence i the up
of the same species in our hedgerows and woods. But as plants
vary so much in a truly wild smte n would be difficult for even.
a skilful botanist to pronounce whether, as I believe to be the
b L el S i sowing i primeval
forest. Trees when planted by man in woods o
grow where they would mmmny Do ablo to hold their_place
againsta host of
not strictly natural : even this shghc change would pmbﬂb s\lﬂ!m 4
seedlings raised from su 8 1 Do variable, Whetll
or mot our half-wild English hrees, o Tule, are more

|

n 'lmulu i
cetum,’
™ G Chrenicle? 1866, I3

Asborctum ot Frati- 1098
4 ¢ Glograph, Bot’ p. 1096
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variable than trees growing in their native forests, there can

bea doubt that they have yielded a greater number of strongly-
marked and singular variations of structure.

In manner of growth, o hnvo weaping or pendulous varicties
of the willow, ash, elm, and yew, and other trées; and this
weeping habit is comatimen inheyite, Hhongh in. & “singularly
capricions manner, the Lombardy poplar, and in ce
fastigiate or pyramidal varieties of thorns, junipers, onks, &c., we
have an opposite kind of growth. The Hessian oak which is
famous from its fastigiate habit and size, bears hardly any resem-
Dlance in general appearance to a common oak; “its acorns are
not sure to produce plants of the same habit ; some, however, turn
out the same as the parent-free.” Another fastigiate oak is said
1o have been found wild in the Pyrenees, Andihe e surprising
circumstance; it generally comes 5o true by seed, that De Candolle
Sonsiderod it as” specifically. distinctist The fm:gmte Juniper
(/. suecica) likewise transmits its character by se ‘alconer
informs me that in the Botanic Gardens at cuunm the grent heat
caused apple-trees to become fastigiate ; and we thus see the same
result following from the effects of climate and from some unknown

Tn foliage we have varicgated leaves which are often inherited;
dark purpl or red leaves, as in the hzel, barberry, and beech,
the colour in these two latfer trees being sometimes strongly and
sometimes weakly iuberited; i decply-cut leaves ; jeaves
covered with prickles, as in_the variety of the holly well called
Jerox, which is said to reproduce itself 2 In fact, nearly
il tho peouliar varietics avincs o endendy, more.or Jees ohos ngly
Bse 5 rooduoe: themseivee byissed i s Misialito 8 onciain
extent the case, according to Bose ™ with three varieties of the
elm, namely, the broad-leafed, lime-leafed, and twisted elm, in which
Taiter the fibres of the wood are twisted. Even with the hetero-

llous hornbeam (Carpinus betulus), which bears on each twig

res of two shapas, scvoral plants aised trom seed all rtained
same 7155 T will add only one other remarkable

case of mrmhon o folmge, nimely, the conrrence of two. sub:
the ash with simple instead of pinnated leaves, and

147 ¢ Gardener’s Chron.’ 1842, p.  graph. Bot.” p. Verlot, ‘Sur

In Producton des \’snetex 1865

i Loudon’s ‘Arbant\nn et Fruti- oa for the B-
1731, = Loud

"¢ Aduetam ok Byt

cetum,”

vol.iv.
36 Godson ( Do Dlapice; tom, il 1 Verlot, *Des Variétés, 1865,
s of Ro-  p.

remarkable from their manver

44 Loudon’s ‘Arborenlm et Frati-
cetum,” vol. i

of.
sl ot sciimiien
Tour, by Caledonian Hor. Soc.) 1823,
P 107. Alph. De Candolle, Géo-
VoL 1.

¢ Gardener's Chrunu.le,‘ 1841,
P 687,

2¢
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which generally transmit their character by seed™ The occur-
zence, in trees belonging to widely different orders, of wesping

fastigate varictics, and of trees bearing deeply cut, variegated,
and porpls leaves, shows that these: deviations ob stractire. mrusé
Tesult from some very general physiological lnws.

Diffrences in gencral appearatico and Tl not pmore strougly
marked than those above indicated, have 1 obsarvers o
rank as distinet species certain forms which e
mere varieties. Thus,  plane-tree long_cultivated in Englnnr]
was considered by almost every ono as a North American species :
but is now ascertained by old records, as I am informed by Dr.

s tobe u varily. So, agin, the Tlgi pendula or liformis
was ranked by such good observers as Lambert, Wallich, and
Olfiersy i »*triso spasice bt e i i original
plants five in mumber, suddenly appeared in a bed of seedlings,
raised at Mr. Loddige’s nursery, from 7. orientalis; and Dr. Hooker
has addnosd exoellont evidencs that at Turin secds of ¢ pendula
have reproduced the parent form, 7. orientalis. "

Tvery one must have noticed how certain individual trees regu-
Tarly put forth and shed_their leaves earlier or lafer than others
of the samo species. There is a famous horse-chesnut in the
Tuileries which 15 named from leafing & much earlier than the
others. There is also an oak near Edinburgh which retains its
leaves to a very late period. These differences have been attributed
by some authors to the naturo of the soil in which the trees grow:
but Archbishop Whately grafted an early thorn on a lte one, and
e vers, i B fts kept to their proper periods, which

d by houtia foﬁnxght as if they still grew on their own

There is a Cornish variety of the clm which is almost
an overgreen, and is so fender that the shoots are often killed
by the frost; and the varieties of the Turkish ouk (. cerri) may
e arranged as deciduons, sub-overgreen, and evergrean.

Scotch Fir (Pinus sylvestris)—I allude to this tree as it bears on
the question of the greater mmmmy of our hedgerow trees com-
pared with those under strictly natural conditions. ~ A well-informed
writer'™ states that the Scotch fir presents fow varieties in its
native Seotch forests; but that it “varies much in figure and
- folinge, and n tho iz, shape, nd colour o its concs, when soveral

« geerations have been produced away from its native locality.”
Thets s ikl donbt et the highland and Towiand varietios difer
in the value of their timber, und that they can be propagated truly

15 Godron, ¢ De IEs 8 Quoted from Reyal Irish Asae
p.89. In Loudun s ‘Ga\ﬂlenersMag, demy in ¢ Gardener’s Chron.,’ 1841, p.
vol. 371, a variegated  767.

bushy ad o dhstie tnd figured, as % Loudon’s ¢ Arboretum ot Frutic
having simple leave; i orginated in  gstum  for Elm, e vol. . . 13763

Ireland. for Ouk, p. 1846.
7 Gurdener’s Chron,? 1803, p. 1+ Gardener’s Chronicle, 1849, p.
575, 822,
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by seed; thus justifying Loudon's remark, that “a variety is often
“of as much importance as a species, and sometimes far moro so,” 1
I may mention one rather important point in which this tree occa-
sionally varies; in the classification of the Coniferm, soctions are
founded on whether two, three, or five leaves are included in the
same sheath; the Scotch fir has properly only two leaves fhus
enclosed, but’ specimens have been observed with groups of three
es in a sheath!* Besides these differences in the somi-culti-
vated Scotch fir, there are in several parts of Europe natural or
ographical races, which have been ranked by some authors as
distinc, specios s Loudon™ considers F. jumilio, with its several
sub-varictics, as muglus, nana, &o.which differ much when planted
in_different soils, and_only come “tolerably true from sced,” as
alpine varieties of the Scotch fir; if this were proved to be the case,
it would be an interesting fact as showing that dwarfing from long
exposure to a severe climato is to a certain extent inherited.
The Hawthorn (Cratwgus oxyucantha) has vatied much, Besides
endless slighter variations in the form of the leaves, and in the size,
ess, fleshiness, and shape of the berries, London™® enumerates
twenty-nine well-marked varietics. Besides those cultivated for
their pretty flowers, there aro others with golden-yellow, black, and
whitish berries; others with woolly berries, and others with re-
curved thorns. ' Loudon truly remarks that the chief reason why
the hawthorn has yielded more varieties than most other trees,
is that nurserymen select any remarkable variety out of the
immense beds of seedlings which are annually raised for making
dges. The flowers of the hawthorn usually inelude from one to
three pistils; but in two varieties, named monogyna and sibirica,
there 18 only a single pistil ; and d’Asso states that the common
thorn in Spain is constantly in this state.® There is also a varicty
which is apetalous, or has its petals reduced to mere rudiments,
The famous Glastonbury thorn flowers and leafs towards the end of
December, at which time if bears berries produced from an earlicr
crop of flowers ™ Tt is worth notice that several varieties of the
wihorn, as well as of the lime and juniper, are very distinet in
their foliage and habit whilst young, but in the conrse of thirty or
y years become extremely like each other;® thus reminding us
of thé well-known fact that the deodar, the cedar of Lebanon, and

0
ol. iv.

Arboretum ot Fruticetum,”  1%4¢ Avboretum ot Fruticetum,’ vol.
150.
12 ¢ Gardener’s Chron.,” 1852, p.

830; Loudon’s
ol. vi. 1830, p.

. vol.
¢ Gardener's Mag.,
714,

5.

1 See ¢ Beitriige zur Kenntniss
ischer Pinus-arten von Dr. 1% Loudon's ¢ Arhoretum ot Fru-

Christ: Flora, 1864 He shows that ticetum,” val.

in the Ober-Engadin . sylvestris and 19 Loudon’s * Ga

montana are connected by interme- ix. 1833, p. 123,

diate links. 1% Thid., vol.

rdener’s Mag., vol.

P. 503,
c2
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that of the Atlas, are distinguished with the greatest ease whilst
young, but with dificulty when old.

Frowers.

J
1 smALL not for several reasons treat the variability of plants whiech
are cultivated for tl wers alone at any great length, éli:‘ny of ]

L

ir
our fuvourite kinds in their present stato == the
two or more species crossed and cor ed_together, and this
el Hodlb s bk b
due to variation, For instance, our Roses, Petunias, Calceolarias,
Fuchsias, Verbenas, Gladioli, Pelargoniums, &e., certainly have had
a multiple origin. A botanist well acquainted with the parent-
forms would probably detect some curious structural differences in
théir brossed and oaltivated descéndant;. and he would oartaink
observe many new and remarkable constitutional peculiarities,
will give a few instances, all relating fo the Pelargonium, and taken
chicfly from Mr. Beck," a famous cultivator of this plant: some
arofos equito moro watar than others; some aro  vory impatient
of the knife if too greedily used in making cuttings;” some, when
Potted, scarcely “show a rootat the outside of the ball of the emh e
one variety requires a certain amount of confinement in the
make it throw up a flower-stem; some varicties bloom well o the
commencement of the season, others at the close; one variety is
Euown, ™ which il stand *éven pine-apple top and bottom heat,
without looking any more drawn than if it had stood in a common
greenhouse; and Blanche Flour seems s if made on purpose for
growing in winter, like many bulbs, and to rest all summer.” These
odd constitutional peculinitios would enable a plant in a stafe of
nature to become adapted to widely different circumstances and
tos.

Flowers possess little interest under our present point of view,
because they have been almost cxclusively attended o and selected
for their beautiful colour, size, perfect outline, and manner of
growil. Tn these prticiars e o o T o

named which has not varied greatly. What does a florist care
for the shnpe and st.mct\lm of the organs of fructification, unless,
indeed, thoy add t0 tho beauty of tho flower? When this is the

case, flowers become modified in important poi mens and
pnnls may be converted into petals. and lddmmml mla may be
developed, as in all double flowers. The process ual selection

Dy which flowers have been rendered more g mure double, each
step in the process of conversion being inherited, has been recorded
in several instances. In the so-called double flowers of the
Composita the corollas of the central florets are greatly modified,
and the modifications are likewise inherited. In the columbine

1@ Gurloner’s Chron.” 1845, P dener! 1860, p. 377, G
. ck, on the habit of Queen Mab, in
o 1. Beaton, in * Cottage Gar-  *Gardener’s Chronicle; 1845, p, 3200

5 Mr,
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(Aquilegia vulgaris) some of the stamens are converted into petals
having the shape of nectaries, one neatly fitting into the other; but
in one variety they are converted into simple pefals.” In the * hose
in hose” primuli, the ealyx becomes brightly coloured and enlarged
50 as to resemble a corolla; and Mr. W. Wooler informs me that
this peculiarity is transmitted ; for he crossed a common polyanthus
with one having a coloured calyx and some of the seedlings
inherited the coloured calyx during at least six generations. In the
“ hen-and-chicken” daisy the main flower is surrounded by a brood
of small flowers developed from buds in the axils of the seales of the in-
voluere. A wonderful poppy has been described, in w he stamens
are converted into pistils; and so strictly was this peculiarity inherited
that, out of 154 seedlings, one alone reverted to the ordinary and
common type™ Of the cock's-comb (¢ elosia cristata), which s an
annual, there are several races in which the flower-stem is wonder-
fally “fasciated ” or compressed; and one has been exhibited
actially cighteen  inches in breadth. Peloric races of Glosinia
speciosa_and Antirrhkinum majus can’ be propagated by seed, and
they differ in a wonderful manner from the typical form both in
structure and appearance,
much more remarkable modification has been recorded by Sir
William and Dr. Hooker'™ in Begonia frigida. This plant properly
produces male and female flowers on the same fascicles ; and in the
female flowers the perianth is superior; but a plant at Kew pro-
duced, besides the ordinary flowers, others which graduated towards
a perfect hermaphrodite structure; and in these flowers the perianth
was inferior, To show the importance of this modification under a
classificatory point of view, I may quote what Prof. Harvey says,
namely, that had it “oceurred in a state of nature, and had o
Totanist collected a plant with such flowers, he would not only have
placed it in a distinct genus from Bogonia, but would probably
ave considered it as the type of @ now natural order.” This modi
fication cannot in one sense be considered as a monstrosity, for
analogous structures naturally oceur in other orders, as with
Saxifragm and Aristolochiaces, The interest of the case is largely
added to by Mr. C. W. Crocker’s observation that seedlings from
the normal flowers produced plants which bore, in about the same
proportion as the parent-pl ite flo ing inferior
perianths. The hermaphrodite flowers fertilised with their own
pollen were sterile.
Tt florists had attended to, selected, and propagated by seed other

‘andon, ¢ Eléments de  vol. iv. p. 322,
41, p. 213, 175 ¢ Botanical Magazine,” tab. 5160,
See also *Cottage Gardener; fig. 4; Dr. Hooker, in * Gardener’s
1860, p. 133. Chrou.,’ 1860, p. 160; Prof. Harvey,
¥ Quoted by Alph. de Candolle, in ¢ Gardener’s Chron,” 1860, p. 145 ;
Bl Univ.,’ November 1862, p. 58,  Mr, Crocker, in * Gardener’s Chron.)
14 Knight, ¢ Transact. Hort. So 1861, p. 1092.
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modifications of structure besides those which are beautiful, a hosl
of curious varieties would certainly have been raised; and f
would probably have transmitted their characters so truly that the
cultivator would have felt aggrieved, as in the case of culinary
Vogotablos, If his whols bed T mot presented 5 uniform appearanee
Florists have attended in some instances to the leaves of their plant,
and have thus produced the most elegant and symmetrical patterns
of white, red, and green, which, as in the case of the pelargonium,
are sometimes strictly inherited” Any one who will habituall
examine highly-cultivated flowers in gardens and greenhouses will
observo mumerous deviations in structure; but most of these must
De ranked as mere monstrosities, and are only so far interesting as
showing how plastic the organisation becomes under high eultiva-
tion. From this point of view such works as Professor Moquin-
Tandon's ¢ Tératologie” are highly instructive.
es—These flowers offer an instance of a number of forms

generally ranked as specics, namely, R. centifolia, gallica, albay
«damascena, spinosissima, bracteata, indica, semperflorens, moschata,
&e., which have largely varied and been intercrossed. The genus
Rosa is a notorionsly diffut one, and, though somo of the aboe
forms are admitted by all botanists to be distinct species, others are
doubtful; thus, Sl respect to the British forms, Babington makes
reventeen, and Bentham only five species. The hybrids from some
of the most distinct forms—for instance, from I, indic, ortilised
by the pollen of . centifalia—produce an abundance of seed
state this on the authority of Mr. Rivers,™ from whose work T
drawn most of the following statements. - Asalmostall the aboriginal
forms brought from different countries have been erossed and re-
crossed, it is no wonder that Targioni-Tozzetti, in speaking of the
common roses of the Italian gardens, remarks that the native
country and precise form of the wild type of most of them aro
involved in mueh uncertainty.”* Nevertheless, Mr. Rivers in re-
fereng fo . udicn (p. 69) says that tho desoendants of each grotf
may generuly bo secngnized by a close observer.  The samo authoe
often speaks of roses as having ‘oon a Hihe hybridised ; but it is
evident that in very many eases the differences due to variation
and to hybridisationcan now only be bo conjecturally distingoished:

lhe species have variod both by sood and by bud; such modifed
buds being often called by gardeners sports. In the following
chapter T shall fally disouss this Iatter subject, and shall show that
bud-variations can e propagated not only by grafing and budding,
Dbut often by seed. ~Whenever a new appears with_any
peculiar character, however produced, if it yields seed, M. Rivery

1 Alph, do Candlle, «Glograph;  Horticalture, 1851, p. 64.
Bnn.' p. 1083; * Gardener’s Chron.” 177 ¢ Rose Amnte\nn Guide,! T
1861, p. 433, The inheritance of the  Rivers, 1857, p. 21.
white and golden zonesin Pelargonium 178 < Journal Hort. Soc.’ vol. ixy
largely depends on the nature of the 1855, p. 182.
soil. ~ See D. Beaton, in ¢ Journal of
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(p.4) fully expeets it to become the parent-type of a new fami
The tendency to vary is so strong in some kinds, as in the Village
Maid (chm D. 16), that when grown in different soils it varies so
much in_colour that it has been thought fo form several distinet
kinds. Altogether the number of kinds is very great:
Desportos, in his Catalogue for 1829, enumerates 2562 as cultivated
in France; but no doubt a large proportion of these are merely
nominal.

It would be useless to specify the many points of difference
between the various kinds, but some consiftutional poculisrities
may be mentioned. Several French roses (Rivers, p. 12) will not
succeed in England ; and an excellent Hortioulangt™ emaske
that “ Even in the same garden you will find that a rose that will
do nothing under a south wall will do wall under a north one,

is the case with Paul Joseph here. It grows strongly and
oo beautifully close to a north wall. For three years seven
plants have done nothing under a sonth wall” Many roses can be
foreod, many aro ofaly it fo foreing, among which is General
Jacqueminot.”™  From the effects of crossing and variation
M. Rivers enthusiastically antioipates (p. 87) that the day will
come when all our roses, even moss-roses, will have evergreen
foliage, brilliant and fragrant flowers, and the habit of blooming
from June till November. A distant view this seems, but per-
geverance, in gurdening wil yet achieve wonders,” as assuredly it

already achieved woy

(€ 5aa3 e worth: while Teleflz b icive the cyell Eoc s history of
one class of roses.  Tn 1793 some wild Scoteh roses (&. spinosissima)
were transplanted info a garden ;™ and one of these bore flowers
slightly tinged with red, from which a plant was Taised with semi-
monstrous flowers, also tinged with red; scedlings from this flower
were semi-double, and. by continued seléction, in about mine or ten
years, eight sub-varicties were raised. In the course of less than
twenty years these double Scotch roses had so much increased in
numm and kind, that twenty-six well-marked varieties, slossod in

sections, were described by Mr. Sabine. In 1841 ™ it is said
B i el oodiaibe procured in the nursery-
gardens near Glasgow ; and thoso are described as blush, erimson,
purple, red, marbled, two-coloured, white, and yellow, and as
differing much in the sizg and shape of the flower.

Parey or Heatseus (Vi tricor, &)—Tho history of s
flower seems to be pretty well known ; it was grown in Evelyn’
garden i 1687; but the varieties wore not attended fo il 18101812,
when Lady Monke, together with Mr. Lee, the well-known nursery-

I The Rev. W. F. Radelyffe, in 1 Sabme |n‘Transact Hort.

* Journal of Horticulture, March 14,  Soc.,” \al,

1865, p. 207. 1 ¢ Ay Ene lop anlnm:,' by J.
1 iGardener's Chronicle,” 1861,p.  C. Loudon, mn

46.
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man, energetically commenced their culture; and in the course of
afew years twenty varieties could be purchased.® At about the
same period, namely in 1813 or 1814, Lord Gambier collected some
wild plants, and his gardener, Mr. Thomson, cultivated them,
together with some common garden varieties, and soon effected a
great improvement. The first great change was the conversion of
the dark lines in the centre of the flower into a dark eye or centre,
which at that period had never been seen, but is now cousidered
one of the chief requisites of a first-rate flower. In 1835 a book
entirely devoted to this flower was published, and four hundred
named varieties were on sale. From these cireumstances this plant
seemed to me worth studying, more especially from the great
contrast between the small, dull, elongated, irregular flowers of the
wild pansy, and the beautiful, flat, symmetrical, cireular, velvet-
like flowers, more than two inches in diameter, magnificently and
variously coloured, which are exhibited at our shows. But when I
enquire more closely, I found that, though the varieties
were so modern, yet that much confusion and doubt prevailed
about their parentage. Florists believe that the varieties™ are
descended from several wild stocks, namely, V. tricolor, lutea,
grandifiora, amona, and aitaica, more or less intercrossed. And
when I looked to botavical works to ascertain whether these forms
ought to be ranked as species, I found equal doubt and confusion,
Viola altaica seems to be a distinet form, but what part it has played
in the origin of our varieties I know not; it is said to have
crossed with V. luten. Viola amena™ is now looked at by all
botanists as a natural variety of V. grandifiora; and this and V.
sudetica haye been proved to be identical with V. lutea, The Iatter
and V. tricolor (including its admitted vaviety V. arvensis) are
ranked as distinet species by Babington, and likéwise by M. Gay,
who has paid particular attention to the genus; but the specific
distinction between V. Zutea and tricolor is chiefly grounded on the
one being strictly and the other not strictly perennial, as well as on
some other slight and unimportant differences in the form of the
stem and stipules. Bentham unites these two forms; and a high
authority on such matters, Mr. H. C. Watson,* says that, * while
V. tricolor passes into V. arvensis on the one side, it approximates
s0 much towards V. lutea and V. Curtisii on the other side, that a
distinction becomes scarcely more easy between them.”
Hence, after having carefully compared numerous varicties, T
155 Londow’s ¢ Gardener's Magazine 18 Quoted from * Anmales des Sei-
vol. xi. 1835, p. 4273 also * Journal  ences, i i
of Horticulture, April 14, 1863, p.  Mag. vol.
275, " 187 ¢Cybele Britannica,” vol. i, p.
oudon’s ¢ Gardener’s Magazine,” 173, See also Dr. Herbert on the
575: vol. ix. p. 689, changes of colour in trausplanted spe-
Smith. glish Flora,”  cimens, and on the natural variations
H.C. Watson, * Cybele  of V. grandifiora, in * Transact. Hort.
a,’ vol. i, 1847, p. 181, Soe. vol. iv. p. 19, :
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gave up the attempt as too difficult for any one except a professed
botanist. Most of the varieties present such inconstant characters,
that when grown in poor soil, or when flowering out of their proper
season, they produced différently coloured and much smaller
flowers. Cultivators speak of this or that kind as beisg remark-
ably constant or true; but by this they do not mean, as in other
cases, that the kind transmits its character by seed, but that the
individual plant does not change much under culture. Tho
principle of inheritance, however, does hold good to a certain exteut
even with the flecting varieties of the Heartsease, for to gnin good
sorts it is indispensable to sow the sced of good sorts. Neverthe-
less, in almost every large seed-bed a few almost wild seedlings
reappear through reversion. On comparing the choicest varieties
with the nearest allied wild_ forms, besides the difference in the
size, outline, and colour of the flowers, the leaves sometimes
differ in shape, as does the calyx occasionally in the length and
breadth of the scpals. The differences in the form of the nectary
more especially deserve notice; because characters derived from
this organ have been much used in the diserimination of most of
the species of Viola. In a large number of flowers compared in
1812 I found that in the greater number the nectary was straight ;
in cthers the extremity was a little turned upwards, or downwards,
or inwards, 50 as to be completely hooked ; in others, instead of
being hooked, it was first turned rectangularly downwards, and
then backwards and upwards; in others, the extremity was con-
siderably enlarged ; and lastly, in some the basal part was depressed,

ming, as usual, laterally compressed fowards the extremity,
Ina large number of flowers, on the other hand, examined by mo
in 1856 from a nursery-garden in a different part of England, the
nectary hardly varied at all. Now M. Gay says that in certain
districts, especally in Auvergne, the nectary of the wild V. grandi=
Jlora varies in the manner just described. Must we conclude from
this that the cultivated varieties first mentioned were all descended
from V. grandiflora, and that the second lot, though having the
same general appearance, were descended from V. tricolor, of which
the nectary, according to M. Gay, is subject to little variation? Or
i8 it not more probable that both these wild forms would be found
under other conditions to vary in the same manner and degree,
thus showing that they ought not to be ranked as specifically
distinct?

The iallia has been referred to by almost every author who has
‘witten on the variation of plants, because it is believed that all the
varieties are descended from a singlo species, and because all have
arisen since 1802 in France, and since 1804 in England.® Mr,
Sabine remarks that “ it seems as if 'some period of cultivation had.
Teen required before the fixed qualities of the native plant gave

1 Salisbury, in ¢ Transact. Hort,  semi-double variety was produced in
Soc, vol. i. 1812, pp. 84, 92. A  Madrid in 1790,
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oy and,bogan to spart info those cbanges whioh now so deliht

us.”™ The flowers ha

e been greatly modified in sha

ﬂnt to 8 globular form.  Anemone and ranunculus-iks racesh
in the form and arrangement of the florets, have

iz d e Eaes e OF v lichi buly: cighteen Gl

height, The soods vary muoh i size. The pefals are uniformly

coloured or tipped or_ striped,

t an almost infinite

Present
d.werslty of tmts, Seedlings of faurteen different colours™ have
he same plant; et as Mr. Sabine has remarked,

been rom {

“many of tha pablivgs HllbWERIE

of flowering has boen oonsiderably
. effected b

continued sel

nts in colour.” The period
15 stened, and this bas probably
sy, writing 1508,

snys that they o o . September to November;
e now dwarf varietics began flowering in Juna; ® and

Mr Gneve informs me

that the dwarf purple Zelinda in his garden

is in full bloom by the middle of June and sometimes even earlier.
Slight constitutional differences have been observed between certain
varieties : thus, some kinds succeed mm,h better in one part of

England than in another;'® and

it has been noticed that some

wvarieties require much more moisture than others.!™*

Such flowers as the carnaf

mation, common tulip, and hyacinth, which

are believed to be descended, each from a single wild form, present
inmumerable varictics, differing almost exclusively in the size, form,

and colour of the flowers. These

and some other anciently culti

yated plants which have been long propaguted by offses, pipings,
bulbs, d., become so excessively variable, that almost cach new’
lant’ raised from sed forms a new variety, “all of which fo
escribe particularly,” as old Gerarde wrote in 1597, “ were to xoll
Sisyphus’s sone, o {o nunber tho sunds”

Hyacith (Hyacintlusorientalis).—

may, however, be worth

while to give a short account of this plant, ‘which was introduced
into England in 1596 from the Levant.* The(f;emls of the original

flower, says Mr. Pual, e
flimsy texture; now

The erectness, brendth and lc ri;th

of the flowers, have all increase
and diversified

mrmw, wrmkl

oth,
of the wholo spike, and tholi e

The colours have been intensified

1 ¢Transact. Hort. Soe,” vol. fii,

Loudon's  Gardener's Mag.,’ vol.
vi., 1830, p.

ol Lmldmu *Encyclop. of Garden-
ing’ p. 1

e Framact, Hort, Soc.,” vol. 1.

p oL mi [andanl * Gardener's
Mag.," vol. 179.
'S Wildmas, "o - Grdenes
Chron.’ 1843, p. 87. Cottage Gar-
dener,” April 8, 1855, p. 33,

r, and Parkinson,

194 M. Faivre has given an inte-
resting account of the successive
variations of the Chinese primrose,
since its introduction into Europe
about the year 1820: ¢ Revue des
Cours Scientifiques,” June, 1869, p.

195 The best and fullest account of -
this plant which I have met, with is
by a famous horteulturist, M, Pasly

altham, in the ¢Gardener's
Chronicle 1814, p. 342, 3
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in 1629, eight varicties. Novw the varieties are very numerous, and
they were still more numerous a century ago. Mr. Paul remarks
that “ it s interesting to compare the Hyacinths of 1629 with those
# of 1864, and to mark the improvement.” Two hundred and thirty-
“five years have elapsed since then, and this simple flower serves
£ well fo illustrate the great fact that the original forms of nature
£ do not remain fixed and stationary, at least when brought under
“ cultivation. While looking at the extremes, we must not, how-
. “ ever, forget that there are intermediate stages which are for the
“most part lost to us. Nature will sometimes indulge herself
“ with a leap, but as a rule her march is slow and gradual” He
adds that the cultivator should have “in his mind an ideal of
“beauty, for the realisation of which he works with head and
“hand.” We thus see how clearly Mr. Paul, an eminently success-
ful cultivator of this flower, appreciates the action of methodical
selection.

In a curious and apparently trustworthy treatise, published at
Amsterdam * in 1768, it is stated that nearly 2,000 sorts were then
known ; but in 1864 Mr. Paul found only 700 in the largest garden
at Haarlem. In this treatise it is said that not an instance is

Wi of any one variety reproducing itself truly by seed : the
white kinds, however, now " almost always yield whife hyacinths,
and the yellow kinds come nearly true. The hyacinth is remark.
able from having given rise to varieties with bright blue, pink, and
distinetly yellow flowers. These three primary colours do mot
oceur in the varieties of any other species; nor do they often all
oceur even in the distinet species of the same genus. Although the
several kinds of hyacinths differ but slightly from each other except
in colour, yet each kind has its own individual character, which
can be recognised by a highly educated eye; thus the writer of the
Amsterdam treatise asserts (p. 48) that some experienced florists,
such as the famous G. Voorhelm, seldom failed in a collection of
above twelve hundred sorts to recognise each variety by the bulb
alone! This same writer mentions some fow singular variations:
for instance, the hyacinth commonly produces six leaves, but there
is one kind (p. 85) which scarcely ever has more than three leaves ;
another never more than five; whilst others regularly produce
either seven or cight leaves., A variety, called la_Coryphée, in-
variably produces (p. 116) two flower-stems, united together and
covered by one skin. The flower-stem in another kind (p. 128)
comes out of the ground in a coloured sheath, before the appearance
of the leaves, and is consequently liable to suffer from frost.
Another variety always pushes a sccond flower-stem after the first
has begun to develop itself. Lastly, white hyacinths with red,
purple, or violet centres (p. 129) are the most liable to rot. Thus,

1 ¢Des Jucinthes, do leur Ana: 7 Alph. de Candolle, ¢ Géograph.
tomie, Reproduction, et Culture’ Bot., p. 1082,
Amsterdam, 1768,
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tho hyacinth, like s many provions plants, when long onltivated
and closely watehed, is found to offer many singular variations.

Tn the two last chapters I have given in some detail the
range of variation, and the history, as far as known, of a
considerable number of plants, which have been cultivated
for various purposes. But some of tho most variable plants,

such as Kidney-beans, Capsicum, Millets, Sorghum, &e., have -

Deen passed over; for botanists are not at all agreed which
kinds ought to rank as species and which as varieties;
and the wild parent-species are unknown.'* Many plunts
long cultivated in tropical countries, such as the Banana,
have produced numerous varieties; but as these have never
been described with even moderate care, they aro here also
passed over. Nevertheless, a sufficient, and perhaps more
than sufficient, number of cases have been given, so that the
reader may be enabled to judgo for himself on the nature and
great amount of variation which cultivated. plants have
undergone.

8 Alph. de Candolle, ¢ Géograph, Bot.,’ p. 983,
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CHAPTER XI.

ON BUD-VARIATION, AND ON CERTAIN ANOMALOUS MODES OF
REPRODUCTION AND VARIATION.

BUD-VARIATION IN THE PEACH, FLUM, CHERRY, VINE, GOOSEBERRY, CURRANT,
AND BANANA, AS SHOWN BY THE MODIFIED FRUIT—IN FLOWERS:
CAMELLIAS, AZALEAS, CHRYSANTHEMUMS, ROSES, ETC.—ON THE RUNNING
OF THE COLOUR IN NS IN LEAVES—V.
TIONS BY SUCKERS, TUBERS, AND BULBS —ON THE BREAKING OF TULIPS
—BUD-VARIATIONS GRADUATE INTO CHANGES CONSEQUENT ON CHANGED
CONDITIONS OF LIFE—GRAFT-HYBRIDS—ON THE SEGREGATION OF THE
PARENTAL OHARACTERS IN SEMINAL HYBRIDS BY BUD-VARIATION—ON

PLANT—ON THE EFFEOTS IN FEMALE ANDMALS OF A PREVIOUS TMPREG-
NATION ON THE SUBSEQUENT OFFSFRING—CONCLUSION AND SUMDARY.
Tuss chapter will be chiefly devoted to a subject in many
Tespects important, namely, bud-variation. By this term T
include all those sudden changes in structure or appearance
which oceasionally occur in full-grown plants in their flower-
buds or leaf buds. Gardeners call such changes “Sports ;”
but this, as previously remarked, is an ill-defined expression,
as it has often been applied to strongly marked variations in
seedling plants. The difference between seminal and bud
reproduction is not so great as it at first appears; for each
bud is in one sense a new and distinct individual ; but such
individuals are produced through the formation of various
kinds of buds without the aid of any special apparatus,
whilst fertile seeds are produced by the concourse of the two
sexual elements. The modifications which arise through
bud-variation can gemerally be propagated to any extent by
grafting, budding, cuttings, bulbs, &c., and occasionally even
by seed. Some few of our most beautiful and usefal pro-

ductions have arisen by bud-variation.

Bud-variatiots have as yet been observed only in the
vegetable kingdom; but it is probable that if compound
animals, such as corals, &c., had been subjected to a long

*
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course of domestication, they would have vavied by buds;
for they resemble plants in many respects. For instance, any
new or peculiar character presented by a compound animal is
propagated by budding, as ocours with differently coloured
Hydras, and as Mr. Gosse has shown to be the case with a
singular variety of a true coral. Varieties of the Hydra
have also been grafted on other varicties, and have retained
their character.

T will in the first place give all the cases of bud-variations
which T have been able to collect, and afterwards show their
imy el Theso cases prove that those authors who,
like Pallas, attribute all variability to the crossing cither of
distinct races, or of distinct individuals belonging to the
same race but somewhat different from each other, are in
error; as are those authors who attribute all variability to
the mere act of sexual union. Nor can we account in all cases
for the appearance through bud-variation of new characters
by the princible of reversion to long-lost characters. Hex
who wishes to judge how far the conditions of lifo directly
canse each particular variation ought to reflect well on the
cases immediately to be given. I will commence with bud-
variations, as exhibited in the fruit, and then pass on to
flowers, and finally to leaves.

Pench Cmygdalus persica)—In the last chapter 1 guo tw cases
of a peach-almond and a double-flowered almond which suddenly
produced fruit closly resembling true peaches. T huve alo given
many cases of peach-trees producing buds, which, when devel
into branches, have yielded nectarincs. We have seen that no less
than six named and several wnnamed varicties of the peach have

produced several varicties of nectarine. I have shown that
o Highly tioprobable that all these paschiiroes. sovs of Wi
are old varietics, and have been propagated by the million, are
hybrids from the peach and nectarine, and that it is opposed
to all analogy to attribute the oceasional production of néctavines

* Since the publication of the first  than mine; but as these relate chiefly
edition of this work, I have found that cases. mumng in France I have
M. Carriére, Chef des Pepiniéres an left my list as it stood, adding
Mus. d Hist, Nat,, in his excellent a few facts from M. Carriere and
ay, ¢ on et Fixation des others. Any one who wishes
Variétés, 1865, has given a list of study the Aﬂb]ect ruu, should refer
bud-variations far more extensive  to M. Carritre’s Essa;
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on peach-trees to the direct action of pollen from some neighbouring
nectarine-tree. Several of the cases are highly remarkable, becauso,
firstly, the fruit thus produced has sometimes boen in a
nectarine and in part a peach; secondly, because nectarines thus
suddenly produced have reproduced themselves by seed ; and thirdly,
ause nectarines are produced from peach-frees from seed as
wellas from buds. The seed of the nectarine, on the other hand,
occasionally produces peaches; and we have seen in one instance
at a nectarine-treo yielded peaches by bud-variation. As the
peach is certainly the oldest or primary variety, the production
of peaches from nectarines, either by seeds or buds, may perl
be considered as a case of reversion. Certain trees have also
been deseribed as indifferently bearing peaches or nectarines, and
this may be considered as bud-variation carried to an extreme

The grosse mignonne peach at Montreuil produced from a
sporting branch” the grosse mignonne tardive, “a most excellent
variety,” which ripens its fruit a fortnight later than the parent
tree, and is equally good* This same peach has likewise produced
by bud-variation the early grosse mignonne. Hunt's large tawny
nectarine “ originated from Hunt's small tawny nectarine, but not
through seminal reproduction.”

Llums.—Mr. Knight states that a tree of the yellow magnum
bonum plum, forty years old, which had always borne ordinary
fruit, produced a branch which yielded red magnum bonums:
Mr. Rivers, of Sawbridgeworth, informs me (Jan. 1863) that a
single tree out of 400 or 500 trees of the Early Prolific plum, which
is a purple kind, descended from an old French variety bearing
purple fruit, produced when about ten years old bright yellow
plums; these differed in no respect except colour from those on
the otlier trecs, but were unlike any other known kind of yellow

um.

Cherry (Prunus cerasus)—Mr. Knight has recorded (ibid.) the
case of a branch of a May-Duke cherry, which, though' cerfainly
never grafted, always produced fruit, ripening later, and more
oblong than the fruit on the other branches. = Another account
hias been given of two May-Duke cherry-trees in Scotland, with
branches bearing oblong and very fine fruit, which invariably
zipened, as in Knight's case, a fortnight later than the other cherries?
L. Carriére gives (p. 87) numerous analogous cases, and one of the
same trec bearing three kinds of fruit.

Grapes (Vitis vinifera).—The black or purple Frontignan in

2 ¢ Gardener’s Chron.,’ 1854, p.
* Lindley’s “Guide to Orchar 3
quoted in* Gardener’s Chron.’ 1852, p. 5 See also ¢Gardener’s Chron.,
821 For the Early mignonne peach, 1863, p. 27.

see * Gardener’s Chron,,’ e ¢ ¢Gard. Chron.,’ 1852, p. 821.
1251,

.4 “Transact, Hort. Soc.. vol. ii. p.
as 160

»
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ono s produced during two sugeessive vears (ud o doubt
permanently) spurs which bore white Frontignan
another case, on the same footstalk, the lower berries * were ws!l,-

coloured black Frontignans; those mext the stalk were whﬂn
with the exception of one black and one streaked berr) nnd
altogether there were fifteen black and twelve whlte bernes on the
same stalk, In another kind of grape, black and amber-coloured
berries were produced in the same cluster.” Count Odart describes
a variety which often bears on the same stalk small round
Targe oblong berries; though the shape of the berry is generally
a fixed character? Hm'e is another striking case given on the
excellent authority of M. Carriére:® “a black Hamburg grape
(ankenthnl) was ent down, and produced three suckers; one

these was layered, and after a time produced much_ smaller

bemes which nl\mys ripened at least a forinight earlier than
the others, Of the remaining two suckers, one produced every
year fino grapes, whilst the ofher, although it set an abundance
of fruit, matured only a few, and these of Hatorior quality.”

Gooseherry (Hibes grossularia)—A remarkable case has
deseribed by Dr. Lindley ™ of a bush which bore at_the same time
10 less than four kinds of berries, namely, hairy and red,—smooth,
small and red,—green—and yellow tinged with buff; the two
Intter kinds had a different flavour from the rod berries, and their
seeds were coloured red. Three twigs on this bush grew close
together; the first bore three yellow berries and one red; the
second twig bore four yellow and one red; and the third four red
and one yellow. Mr. Laxton also informs me_that he has seen

a Red ermgton gooseberry bearing both red and yellow fruit
o1 the eame branch.

('unzmt (Ribes rubrum).—A bush purchased as the Champagne,

ich is a variety that bears blush-coloured fruit intermediate

lve(wenn Ted and white, produced during fourteen years on separate
branches and mingled on the same branch, berries of the red, white,
and champagne kinds® The suspicion Naturally arises that this
~Variety may have originated from a cross between a red and white
variety, and that the above transformation may be accounted for
by reversion to both parent-forms; but from the rmgmug mmplex
case of the gooseberry this view is doubtful.

of a red-currant bush, about ten years old, prodnccd near t.he
sumuit five white berries, and lower down, amongst the red berries,

! Gardoner’s Chron.! 1853, 690 30 «Gardaner’s Chronicle,’ 1855, pp.
1856, p. 6483 956, Other 597, 612.
cases are given hy Bnmn ‘Kejnwne- i < Gardener’s Chron., 1842,
scence,’ in ‘Kay Soc. Bot. Mem,’ 873; 1855, p. 646. In the ‘Chronis
1853, p. 314 cle p. 876, Mr. P. Mackenzie states

® ¢ Ampélographie &c. 1849, p. 71, that the bush still continues to bear
© ¢Gardener’s Chronicle, 1866, p. the thren kinds of fruit, * although
970 they have not been every year alike.
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one berry half red and half white!* Alexander Braun® also has
often seeh branches on white currant-trees bearing red berries,

Pear (Pyrus communis)—Dureau de la Malle states that the
flowers on some trees of an ancient variety, the doyenné galeus, were
destroyed by frost: other flowers anveared in July, which produced
six_pears; ‘these exactly resembled in their skin and taste the
fruit of a distinet variety, the gros doyenné blanc, but in shape
were like the bon-chrétien: it was not ascertained whether this
new variety could be propagated by budding or grafting. The
same anuthor grafied a bon-chrétien on a quince, and it produced,
besides its proper fruit, an_apparently new variety, of a peculiar
form with thick and rough skin.1t

Apple (Pyrus malus)—In Canada, a tree of the variety called
Pound Sweet, produced,” between two of its proper fruit, an apple
which was well russeted, small in size, different in shape, and
with a short peduncle. As no russet apple grew anywhere near,
this case apparently cannot be accounted for by the direct action
of foreign pollen. * M. Carriére (p. 38) mentions an analogous
i T 'shall hereafter give cases of apple-trees which regu-
larly produce fruit of two kinds, or half.and-half fruit; these trees
are generally supposed, and_ probably with truth, to be of crossed
parentage, and that the fruit reverts to both parent-forms,

Banana (Musa_sapientiuvm)—Sir R. Schomburgk states that he
saw in St. Domingo a raceme on the Fig Banana which bore
fowards the base 125 fruits of the proper kind; and these were
succeeded, as is usual, higher up the raceme, by barren flowers,
and these by 420 fruits, having a widely different appearance, and
ripening earlier than the proper fruit. The abnormal fruit closely
resembled, except in being smaller, that of the Musa chinensis or
cavendishii, which has generally been ranked as a istinct species.®

* Frowens.—Many cases have been recorded of a whole plant, or
single branch, or bud, suddenly producing flowers different from
the proper type in colour, form, size, doubleness, or other character.
Jiall the flower, or a smaller segment, sometimes chavgos calonr.
—The myrtle-leaved species (C. myrtifolia), and two or
three varicties of the common species, have been known to produce
Igsagonal and imperfectly quadrangular flowers ; and the branches
producing such flowers have been propagated Dy grafting™ The
Pompon variety often bears * four distinguishable kinds of flowers,
“—the pure white and the red-eyed, which appear promiscuously :
“the brindled pink and the rose-coloured, which may be kept

, p. 748,

1 This case is given in the ¢ Gard.
Chronicle’ 1867, p. 403.

3 ¢ Journal of Proe. Linn. Soc.,

ndus,  tom. xli. vol. ii. Botany, p. 131,

1855, p. 804, The second case is 17 ¢ Gard, Chronicle; 1847, p. 207.
given on the authority of Gaudichaud,

VOL. 1. 2p
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& sopurato with tolsrablo certainty by grufting from the branches

ha bear th branch, also, on an old tree of the rose-coloured
vnncty st o s e pure whife colour, an
“ ocenirrence less common than the departure from it.”

Crataegus oxyacantha.—A dark pink hawthorn has oo knonii
throw out a single tuft of pure white blossoms;* and Mr. A.
Claphanm, nurseryman, of Bedford, informs me that hs uther had &
deep erimson thorn grafted on a white thorn, which during se
years, always bore, high above the graft, bunches of white, pink ; and
deep crimson flowers.

aaleg indice 3o well known often to produce new maristcs by
buds. T huve myself scen soveral cuses. & plaat o
wariegata has been exhibited bearing a ot fowers, of s il
gledsianesii “as true as could possibly B prodnoed, thus evidenciB
the origin of that fine variety.” On another plant of A. ind. rarie
gata a perfect flower of A. ind. lateritia was produced; so that both
gledstanesi and lateritia no donbt originally appeared as sporting
‘branches of A. ind. variegata.®

Fibiscus (Paritium tricuspis).—A seedling of this plant, when some
years old, produced, at Saharunpore some branches “ which bore
feaves and flowers widely different from the normal form.” The
abnormal leaf is much’ less divided, and not acuminated.
petals are considerably larger, and quite entire. There is also in
the fresh state a_conspicuous, large, oblong gland, full of a viscid
secretion, on the back of each of the calycine segments.” Dr. King,
who subsequently had charge of these Gardens, informs me that
tree of Paritium’ tricusyis (probably the very same plant) growing
there, had a branch buried in_the ground, apparently by accident;
and this branch changed its character wonderfully, growing like
bush, and producing flowers and leaves, resembling in shpe thoas
of wther specics, vz, P. tiisceun. ‘A suall branch springing
fiotn£hia. Tash: ner ‘the grounl, savertad to! the parent Wil
Both forms wer extensively propuguted dnring S years by
enttings and kept perfectly tr

=& doubls yellow Hollyhock suddenly turned ong
vear e i singlo kind ; subsequently o branch bearing
{ha riginal ioukle yellow flowers, reappeared in the midst of he
branches of the single white kind:

Peargonium.—These highly Caltiated plants seem eminent
liable to bud-variation. I will give only  few well-marked cases.
Giirtner has seen® a plant of 7. zonule with a branch having white

1 Herbert, Amaryllidaces, 1838, # Mr. W. Bell, Bot. Soc. of Edin-
P. 369, buxgh, iay, 1653

1 ¢ Gardener's Chronicle,” 1843, p. Revue Horticole! quoted in
301, “Gandener’s Chron,” 1843, p. 475.
# Exhibited at Hort, Soc., London. ¢ Bastarderzeugung, 1849,

Report.in ¢ Gardener's Chron.,’ 1844,
P. 397,

© The Complete Work of Charles Darwin Online



Cuar. XI. FLOWERS. 403

“edges, which remained constant for years, and bore flowers of a
deeper red than nsual. Generally speaking, such branches present
little or no difference in their flowers: thus a writer pinched off
the leading shoot of a seedling P. zomale, and it threw out three
branches, which differed in the size and colour of their leaves and
stems; but on all three branches “the flowers were identical,”
except in being largest in the green-stemmed variety, and smallest
in that with variegated foliage: these three varicties were sub-
sequently propagated and distributed. Many branches, and some
whole plants, of a variety called compactum, which bears orange-
saarlet flowers, have been seen to produce pink flowers Hill's
Hector, which is a pale red variety, produced a branch with lilac
flowers, and some trusses with both red and lilac flowers. This
apparently is a_case of reversion, for Hill's Hector was a seedling
from a lilac variety Here is a better case of reversion: a varioty
produced from a complicated cross, after having been propagated
for five generations by sced, yielded by bud-variation three very
distinct varicties which were undistingnishable from plants,
“known to have been at some time ancestors of the plant in
question.”* Of all. Pelargoniums, Rollisson's Unique seems to be
the most sportive; tsorigin i not positivly known, but s believed
rom a cross. Mr. Salter, of Hammersmith, states® that
has himself known this purple varicty to produce the lilac, the
Tose-crimson or conspicunm, and the ved or coccineum varieties; the
Bt hoe aleo. produced the foes @amour £0 thak alipgthas fone
aricties havo originated by bud wariation from Tollisson's Unique.
Mr. Salter remarks that these four varicties “may now be con-
“sidered as fixed, although they occasionally produce flowers of
“the original colour. This year coccineum has pushed flowers of
b ihreo (forent.colaurs, Tad, rose, and. iao, Dpan e sarte tetes,
“and upon other trusses arc flowers half red and half lilac*
Besides these four varieties, two other scarlet Uniques are known fo
exist, both of which occasionally produce lilac flowers identical
with Rollisson’s Unique; ® but one at least of these did not arise
through bud-variation, but is believed to be a scedling from Rollis-
son’s Unique,”® There are, also, in the trade * two other slightly
different varieties, of unknown origin, of Rollisson’s Uniquo: so
that altogother we have a curiously “complex case of variation both
by buds and seeds Here is a still moro complex case : M. Rafurin

# ¢ Journal of Hnrtuult\l ) 1851, 3 W. Paul, in ¢ Gardener’s Chron.,”
1861. p. 96
AN R e
71 3 For other cases of bud-variation

i in this same variety, see * Gardener's
i ‘Pop.  Chron, 1861, pp. $78, 600,005, For
Science Review," July, 1872, p. 2 other distinct _cases of bud-variation
“Gardener’s Chron.) mu, . in the genus Pelarconium, see *Cot-
tage Gardener,” 1860 p. 194,

968.
 Ibid., 1861, p. 945,
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states that a pale rose-coloured variety produced a branch bearing’
deep red flowers. * Cuttings were faken from this sport, from
' ohich 90 plants were raiscd, which flowered in 1867, when it was
« found that searcely two were alike.” Some resembled the parent-
form, some resembled the sport, some bore both kinds of flowerss
and éven some of the petals on the same flower were rose-colous
and others red® An English wild plant, tho Geranium pratense,
hen oultivatedin o garden, has been seen to produce ou th game
plant both blue and white, and striped blue and white flow
‘Chrgsanthemum —This plant froanently sports, both by ita ]
branches and occasionally by suckers. A seedling raised by
Mr. Salter has produced by bud-variation six distinct sorts, five
different in colour and one in foliage, all of which are now fixed.
A varety alld o i bears mail vllow fowers, but habitus
v produces branches with white flowers; and a specimen was
exhibitod, which Prof. T. Dyer saw, before the Horticnltural Society.
The varieties which were first introduced from China were $0
excessively variable, “ that it was extremely difficult to tell which
was the original colour of the variety, and which was the sport.”
TVl s plsa ol prositics e yéas oty boftooloired) £l
next year only rose-coloured flowers; and then wonld change again,
or produce at the same time flowers of hoth colours. These flue-
tuating varicties are now all lost, and, when a branch sports into
new variety, it can generally be propagated and kept true; but, as
M. Salter remarks, *cvery sport should be thoroughly tested in
“ different soils before it can be really considered as fixed, as many
« have been known to run back when planted in rich compost; but
 when sufficient care and time are expended in proving, nme il
« oxist little danger of subsequent disappointment.”
nfote o that i ol he misiaton 15 sommonsce Kiod oritid
variation is the production of yellow flowers, and, as this is the
primordial_colour, theso cases may be_attributed to reversion.
Mr. Salter has given mo a list of seven differently colonred chrysan-
themume, whidh have il produced branches with yellow dowerss
but threo of them have also sported into other colours. With any
change of colour in the flower, the foliage generally changes in &
corresponding manner in lightness or darkness.
Another Compositous plant, namely, Cenfauria cyanus, when culti-
sated in g gurden, ot unfreqiently produces on th sams rootflowes
four different"colours, viz., blue, white, dark-purple, and parti-
The flowers of Anthemis also vary on the same plant."
Many varieties of the Rose are known or are believed to

well ‘Iln!ern, ‘Pop. 41, &

evlew, Sy 1SR s e, in Toudor’s ¢ Gard. Maghl

“Rer, W, 'T, Beve, in ‘Loudow's vol. il 1832, p. 93,

* Gard, M . 1832, p. 93, ann, “Geschichte der Natur?
- its His- B i, s 123,

my o tare b\ 3. Sulter, 1855,
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have originated by bud-variation®® The common double moss-rose
was imported info England from Italy about the year 1735.% Its
origin is unknown, but from analogy it probably arose from the
Provence rose (4. centifolia) by bud-variation ; for the branches of
the common moss-rose have several times been known to produce
Provence roses, wholly or partially destitute of moss: I have seen
one such instance, and several others have been recorded.””
Mr. Rivers also informs me that he raised twd or three roses of
the Provence class from seed of the old single moss-rose; * and this
Iatter kind was produced in 1807 by bud-variation from the com-
mon moss-rose. The white moss-rose was also produced in 1783
by an offset from the common red moss-rose: it was at first pale
Diush-coloured, but became white by continued budding. ~On
cutting down the shoots which had produced this white moss-rose,
two weak shoots were thrown up, and buds from these yielded the
beautiful striped moss-rose. The common moss-rose has yielded

bud-variation, besides the old single red o ode; lhe old
scarlet semi-double moss-rose, and the sage-leaf moss-rose, which
“has a delicate shell-like form, and is o2 bcmmful Eh colonr,
it is now (1852) nearly extint.”** 0ss-Tose has
i o toes s flomes hall it i talc pmk“ Al e
moss-roses have thus certainly arisen by bud-variation, the greater
number probably owe their origin to seed of moss-
Mr. Rivers informs me that his seedlings from the old smgle moss-
Tose almost always produced moss-roses; and the old single moss-rose
was, as we have scen, the product by bud-variation of the double
moss-rose originally imported from Italy. That the original moss-
Tose was the prodict of bud-variation is probable, from the facts
above given and from the de Meaux mossrose (also a vanety of
R. centifolia)* having appeared as a sporting branch on' the
common rose de Meaux. Prof. Caspary has carefully e
the_case of a six-year-old white moss-rosc, which sent up several
suckers, one of which was thorny, and produced red flowers,
Bentituto of moss, exactly o thous of the Provence rose (. centi-
Jfolia): another shoot bore ds of flowers, and in_addition

-~ Tongitudinally striped B i e o a e

grafted on the Provence rose, Prof. Caspary attributes the above

* T, River:
Guide, 187, p.
P e

‘Roe Amateur’s  of Mr. Shailer, who, together with
his father, was concerned in_their
“Gard.

original_ propgation.
59.

dos, guoted n <Gar-

Chron

Toananct. ot Soe. vol. i

’s ¢ Arboretun,’

* S hriften der Phys. Oekon.

wol,

R R
nrlgm of the several varieties of the
‘moss-rose xe given on the authority

Gesu\l 2u Konigsberg’ Feb. 5, 1863,
 also

b of the Hort. Congres

of Amsterdam,’ 1!
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changes to the influence of the stock; but from the facts already
given, and from others to be gwen, Dud- -variation, with reversion,

is probably a sufficient ex;
Biiny ofher instances sould bo added of roses varying by buds.
The white Provence rose apparently originated in this way.# M.

Qaireiare statos (p. 06) st 1o DRLAIF Labws of fivs mariotis thid
roduced by the Baronne Prévost. Thedouble and highly-coloured

Belladonna robs Ibat prttiat svhiickica\otht ooty
almost single white roses; ** whilst suckers from one of these semi-
double white roses reverted to perfectly characterised Belladonnas,
In St. Domingo, varicties of the China rose propaguted by  outtings
often Tevert after a year or two into the old China rose.
cases have been recorded of roses suddeniy becoming shlped or
changing their character by segments : some plants of the Comtesse
de Chabrillant, which is properly rose-coloured, were eshibited in
1862, with_crimson flakes on @ rose ground. I have scen the
Beaty of Billiard with a quaster and with half the flower almost
white. The Austrian bramble (R. lufea) not rarely* produces
branches with pure yellow flowers; and Prof, Henslow has seen
exactly half the flower of a pure yéllow, and T have seen narrow
yellow stzeaks on a singlo pefal, of which the rest was of the susd
copper colou

Itho following cascs are highly romarkable. M. Rivars, us Tam
informed by him, possessed a new French roso with delicats stiooth

rves, an

Sowacs vitod with Sash e mad o enths: thas et
there suddenly appeared in more than one nstance, the famons o
rose called the Baronne Prévost, with its stout thorny shoots, an
immense, uniformly and richly coloured double flowers; so that in
this case the shoots, leaves, and flowers, all at once changed their
character by bud-variation, .According to M. Verlot & variety
called Rosa cannabifolsa, which has peoutinrly shaped Teaflots, and
differs from every member of the familyin the leaves being opposite
instead of alternate, suddenly appeared on a plant of £. alba in the
gardens of the Luxembourg. Lastly, “a ronning shoot” was observed
Dy Mr. H. Curtis®on the old Aimée Vibert Noisette, and he budded it
on Celine; thus a climbing Aimde Vibert was first produced and
afterwards propagated.

Dianthus—1t s quite common with the Sweet William (1,
Barbatus) to soe differently colonred fowers on the seune oot gk
have observed on the same truss four differently coloured and

shaded flowers. Carmations sud Diks (D, cargophylus, & ooca

- ard. Chron.’ 1852, p. kirk’s ¢ Flora Anomala,” 167,

 Trasact Ho, Soc.” Production etla Fixation
242, dex 6s,” 1855,

@ Sir R Schomburgk, ‘Proe. | o ‘Jonn.al of! Hnnu\llmre,’ March,
Liny. Soc. Bot..” vol. ii. p. 152. 1865, p. 23

 ¢Gard. Coron,,’ 1
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sionally vary by layers; and some kinds are so little certain in

cter that they are called by floriculturists “ cateh-flowers.”®
Mr. Dickson has ably discussed. the  running” of particoloured or
striped carnations, and says it cannot be accounted for by the
compost in which they are grown: “layers from the same clean
« flower would come part of them clean and part foul, even when
« qubjected to precisely the same treatment; and frequently one
« flower alone appears influenced by the taint, the remainder coming
« perfectly clean”® This running of the parti-coloured flowers
apparently is a case of Teversion by buds to the original wniform
tint of the species.

T will briefly mention some other cases of bud-variation to show
how many plants belonging to many orders have varied in their
flowers; and many others might be added. I have seen on a snap-
dragon (Antirrhinum majus) white, pink, and striped flowers on
tho same plant, and branches with striped flowers on a red-coloured
variety. On a double stock (Mathiola incana) I have sen a branch
bearing single flowers; and on a dingy-purple double variety of
the wall-flower ( Cleiranthus cheiri), a branch which had reverted to
the ordinary copper colour. On other branches of the same plant,
some flowers were exactly divided across the middle, one half being
purple and the other coppery; but some of the smaller petals
fowards the centre of these same flowers were purple longitudinally
strenked with coppery colour, or coppery streaked with purple.
A Cyclamen ® has been observed fo bear white and pink flowers of
two forms, the one resembling the Persicum strain, and the other
the Cou strain. Qenothera biennis has been seen® bearing flowers
of threo different colours. The hybrid Gladiolus coluilii occasionally
bears uniformly coloured flowers, and one case is recorded * of ail
the flowers on a plant thus changing colour. A Fuchsia has been
seen® bearing two kinds of flowers. Mirabilis jalapa is eminently
sportive, sometimes bearing on the same root pure red, yellow, and
white flowers, and others striped with varions combinations of
these three colours® The plants of the Mirabilis, which bear
such extraordinarily variable flowers in most, probably in all, cases,

ir origin, s shown by Prof. Lecoq, to crosses between
differently coloured varieties.

Teaves and Shoots.—Changes, through bud-variation, in fruits and
flowers have hitherto been treafed of ; incidentally some remarkable
modifications in the leaves and shoots of the rose and Paritinm, and

7

? 1843, p. 185 5 ¢ Gard. Chron,,” 1850, p. 536.
# Braun, ¢ fay Soc. Bot. Mem.

5 + Gurd, Chron. 2 1853, 1. 3135 Hopkirk’s ¢ Flora Ano-

Girtoer, * Bastarderzeugung,’ 5. mala? p. 164; Lecog, ‘Géograph.
305, Bot. de ’Europe; tom. iii., 1854, p.

5 Mr. D, Beaton, in ¢ Cottage Gar- 4053 ant ‘De la Fécondation,’ 1862,
dener,’ 1860, p. 250, P. 303,

52 ¢ Gard, Chron.
5 Jbid,, 1842, p
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in a lesser degree in the foliage of the Pelargonium and Chrysan-
themum, have been noticed. 1 will now add a few more cases of
variation in leaf-buds. Verlot™ states that on Aralia trifoliata,
which properly has leaves with three leaflets, branches froquently
appear bearing simple leaves of various forms; these can be pro
gated by buds or by grafting, and have given rise, as he states, to
several nominal species.

With respect to trees, the history of but few of the many varieties
with curious or ornamental foliage is known; but several probably
have originated by bud-variation. Here is one case:—An old ash-
tree (F'razinus excelsior) in the grounds of Necton, as Mr, Mason
states, “ for many years has had one bough of a fotally different
character to the rest of the tree, or of any other ash-tree which I
have seen; being short-jointed and densely covered with foliage.”
It was ascertained that this variety could be propagated by
grafts™ The varieties of some trees with cut leaves, as the oak-
leaved laburnum, the parsley-leaved vine, and especially the fern-
leaved beech, are apt to revert by buds to the common forms.
The fern-like leaves of the bech sometimes revert only partially,
and the branches display here and there sprouts bearing common
leaves, fern-like, and variously shaped leaves. Such cases differ
but little from the so-called heterophyllus vatieties, in which the
tree habitually bears leaves of various forms; but it is probable
that most hetérophyllous trees have originated as seedlings. There
is a_sub-variety of the weeping willow with leaves rolled up into
a spiral coil; and Mr. Masters states that a tree of this kind kept
frue in his garden for twenty-five years, and then threw out a single
upright shoot bearing flat leaves.'s

I Tave often moticed single twigs and branches on beech and
other trees with their leaves fully expanded beforo those on the
other branches had opened; and as thero was nothing in their
exposure or character to aceount for this difference, I presume that
they had appeared as hud-variations, liko the early and late fruit-
‘maturing varieties of the peach and neetarine.

Cryptogamic plants are lisble to bud-variation, for fronds on
the same forn often display remarkable deviations of structure,
Spores, which are of the nature of buds, taken from such abnormal
fronds, reproduce, with remarkable fidelity, the same variety, after
passing through the sexual stage.**

With respect to colour, leaves often become by bud-variation
zoned, blotehed, or spotted with white, yellow, and red; and this

*Des Varietes,' 1865, p, 5. tution Lecture,’ March 16, 1860.
“ W. Mason, in ‘Gard, Chron,’ % See Mr. W. K. Bridgman’s curious
1843, p. 878. iper in ¢ Annals and Mag, of Nat.

pay
Hist.,’ December, 18613 also Mr. J.

alex. Braun, ¢Ray Soc. But. L
sard. Chron *  Scott, ¢ Bot. Soc. Edinburgh,’ June 12,

Mem ,’ 1853, p. 315

1841, p.
@ Dr. M. T. Mastors, ‘ Royal Insti-
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oceasionally occurs even with plants in a state of nature. Variega-
tion, however, appears still more frequently in plants produced
from sead; oven tho cotyledons or ssod-leaves being thus affceted.®
There have been endless disputes whether variegation should bo
considered as a disease. In a future chapter we shall sce that it is
much influenced, both in the case of seedlings and of mature plants,
by the nature of the soil. Plants which have become varicgated as
lings, gencrally transmit their character by sced to a large
proportion of their progeny ; and Mr. Salter has given me a list of
eight genera in which this ocourred.  Sir F. Pollock has given me
more precise information : he sowed seed from a variegated plant
of Ballota nigra which was found growing wild, and thirty per
gent:of tho seedlings were varicgated; sced from theso latter being
wn, sixty per ce up variegated. When branches become
Vanegaled by . e e T
propagated by sced, tho seedlings are rarely variegated : Mr. Salter
R e e e
i Which the grester mimber of tha seedlings: proval,
leaved ; yet a fow were slightly variegated, or were quite white, but
none were worth keeping. Variegated plants, whether originally
roduced from seeds or buds, can generally be propagated by
mdding, grafting, &c.; but all are apt to revert by bud-variation
to their ordinary foliage. This tendency, however, difs much in
the f oven the same species ; for instance, the golden-
smped vmlet) of Euonymus japonicus is very liable to run back
to the B8 ez leaved, while the silver-striped variety hardly ever
chany 1 have seen a variety of the holly, with its leaves
B Ll R e
reverted to the ordinary foliage, &0 that on the same small branch
there were many twigs of both kinds. In the pelargonium, and in
some ofher plants, variegation is generally accompanied by some
degree of dwarfing, as is well exemplified in the “ Dandy ” pelargo-
nium.  When such dwarf varieties sport back by buds or suckers
to the ordinary foliage, the dwarfed stature still remains® It is
Yemarkable that plants propagated from branches which have
reverted from variegated to plain leaves® do not always (or never,
as one observer asserts) perfectly resemble the original plain-leaved
plant from which the variegated braneh arose: it seems that a
plant, in passing by bud-Variation from plain leaves to variegated,
and back again fron variegated to plain, is generally in some degres.
affected 50 as to assume a slightly Sinent aispect.

Bud-variation by Suckers, Tubers, and Bulbs—All the cuses
hitherto given of bud-variation in fruits, flowers, leaves, and shoof
have been confined to buds on the stems or branches, with lhe

 Journal of Hortic i (881, Al tGa Cheua s [abe 00,
» sm, Verlot, < Des V :  Ibid,, 1881, . 968.

4 Sho.Jso Verlt, < Des Varidtes,” 1’  Ibid, 1861, B 433, (Cottag
4 Gardener, 1860, p.
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410 BUD-VARIATION Cuar. XL
exception of a few cases incidentally noticed of varying suckers in
the Tose, pelargonium, and chrysanthemum. I will now give a few
instances of variation in subterranean buds, that is, by suckers,
tubers, and bulbs; not that there is any essential difference between
buds above and beneath the ground. Mr. Salter informs me that
two variegated varicties of Phlox originated as suckers; but T
should not have thought these worth mentioning, had not Mr. Salter
found, after repeated trials, that he could not propagate them by
“root-joints,” whereas, the variegated Zussilago farfara can thus be
safely propagated ;" but this latter plant may have originated as a
Variozated ¢ seedling, which would account for its greater fixedness
of character. The Barberry (Berberis vulgaris) offers an analogous
case; there is a well-known variety with seedless fruit, which can
be propagated by cuttings or layers; but suckers always revert to
the common form, which produces fruit containing seeds” My
father repeatedly tried this experiment, and always with the
same result. 1 may here mention that maize and wheat some-
times produce new varieties from the stock or root, as does the
sugar-cane.™

Turning now to tubers: in the common Potato (Solanum tuberosum)
a simgle bud or eye sometimes varies and produces a new variety;
or, occasionally, and this is a much more remarkable circumstance,
all the eyes in a tuber vary in the same manner and at the same
time, 5o that the whole tuber assumesa new character. Forinstance,
a single eye in a tuber of the old Forty-fold potato, which is a purple
variety, was observed ™ to become white; this eye was cut out and
planted separately, and the kind has since been largely propagated,
Kemp's potato is properly white, but a plant in Lancashire produced

two tubers which were red, and

™ M. Lemoine (quoted in *Gard.
Chron.’ 1867. p. 74) has lately ob-
served that the Symphytum ~ with
variegated leaves cannot be propa-
gated by division ot the roots. He
also foun that out of 500 plants of a
Phlox with striped flowers, which
had been propagated by root-livision,
only seven or eight produced striped
flowers.  See also, on striped Pe-
largoniums, *Gard, Chron., 1847,
p- 1000,

1 Anderson’s ¢ Recreations in Agri-
culture, vol. v. p. 152,

7 For wheat, see ¢ Improvement of
the Cereals’ by P. Shirreff, 1873, p.
47. maize and sugar.
e, ibid., pp. 40, 42.
respect to the sugar-cane,
Caldwell, of Mauritius, says (¢ Gar-
dener’s Chronicle,” 1874, p. 316) the

two which were white; the red

Ribbon cane has here “ sported into &
perfectly green cane and a perfectly red
cane from the same head. 1 verified this
myself, and saw at least 200 instances
in’the same plantation, and the fact
hascompletely upset all our pre-

sally dishelieved, and that both events
should
incredible. , however, i
Fleischman’s ¢ Report on Sugar Culti=
vation in Louisiana for 1848, by the
American Patent Office, the cireum-
stance is mentioned, but he says he
neyer saw it himself”
 ¢Gard. Chron.,’ 1857, p. 662
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kind was propagated in the usual manner by eyes, and kept true
to its new colour, and, being found a more pmdnc ive variety,
soon hecame widely known under the name of  Luylor’s l'orh julr/ A
The old Forty: fold potato, as already stated, is a

but a plant long cultivated on the same ground pmcf ced not as

e case above given, a single white eyo, but a whole white tuber,
which has since been propagated and keeps true® Several cases
have been recorded of large portions of whole rows of potafoes
slightly changing their character.

Dahlias propagated by tubers under the hot climate of St.
Domingo vary much; Sir R. Schomburgk gives the case of the
‘Bmtelﬂy variety,” which the second year produced on the same
plaut “double and single flowers; here white petals edged with
“maroon; there of a uniform deep maroon.”™ Mr. Bree also
mentions a plant “ which bore two different kinds of self-coloured
“flowers, as well as a third kind which partook of both colours
“ beautifully intermixed.”™ Another case is described of a dahlia
with pnrplu flowers which bore a white flower streaked with
P

nsldcrmg how long and extensively many Bulbous plants
have been cultivated, and how numerous are the varieties produced

m seed, these plants have not perhaps varied so much by offsets,
ot sy s production of new bulbs,—as might have been
expected. With the Hyacinth, however, several instances have
been given by M. Carridre, A case also has been recorded of a blue
variety which for three successive years gave offsets producing
white flowers with a red centre  Another hyacinth bore® on the
same truss a perfectly pink and a perfectly blue flower. I have
seen a bulb producing at the same time one stalk or truss with fine
Dlue flowers, another with fine red flowers, and a third with blue
flowers on one side and red on the oﬂmr isevoraliof the flowers
being also longitudinally striped red and b

Mr. Jobn Scott inforuns me that in Te6. FtopTBiins pibnioti,
in the Botanic Gardens of Edinburgh, threw up a sucker which
differed from the normal form, in the leaves being two-ranked
instead of four-ranked. The leaves were also smaller, with the
upper surface raised instead of being chanmelled.

In the propagation of Tulips, seedlings are raised, called sel/s or
Urceders, which, “ consist 6f one plain colour on a white or yellow.
“bottom. These, being cultivated on a dry and rather poor soil,
“become broken or variegated and produce new varicties. The
“ time that elapses beforo they break varies from one to twenty

[ i 1sir g 81 ™ an.h)nx ¢ Gard, Mag., vol. vili.,
S I P 832, p.
o Bart Curen ;) 1850, p. 536;

and 1842, p. 720 :
“Des J inthes, &c., Amsterdam,

1768, p. 1
B, Chron, 1845, p. 212,
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« years or more, and sometimes this_change nover takes placo”®
The broken or variegated colours which give value to all tulips are
due to bud-variation; for although the Bybloemens and some other
kinds have been raised from several distinct breeders, yet all the
Baguets are said to have come from a single breeder or seedli
This bud-variation, in accordance with the views of MM. Vilmorin-
and Verlot is probably an attempt to revert to that uniform:
colour which is natural to the species. A tulip, however, which has
already become broken, when treated with too strong manure, is
liable to flush or lose by a second act of reversion ifs variegated
colours. Some kinds, as Imperatrix Florum, are much more liable:
than others to flushing; and Mr. Dickson maintains * that this can
10 more bo accounted for than the variation of any other plant,
Ho believes that English growers, from care in choosing. seed
from broken flowers instead of from plain flowers, have to &
certain extent diminished the tendency in flowers already broken
to flushing or secondary roversion. /ris aiphium, according to
M. Carridre (p. 65), behaves in nearly the same manner, as do so
many tulips.

During two_consecutive years all the early flowers in a bed of
Tigridia_conchifiora® resembled those of the old 7. pavonia ; but
the later flowers assumed their proper colour of fine yellow, spotted
with crimson. Anapparently authentic account has been published
of two forms of Hemerocallis, which have been universally con-
sidered us distinet species, changing into each other; for the roots
of the large-flowered tawny 4. julvs, being divided and planted in
a different soil and place, produced the small-flowered Z7. fiava, a8
Well 48 somo intermedists forms. It is doubtful whather saol
cases as theso latter, as well as the “ fiushing * of broken tulips and
the “ running ” of particoloured carnations,—that js, their more or
less complete return to a uniform tint,—ought to be classed under
bud-variation, or ought to be retained for the chapter in which I
treat of the direct action of the conditions of life on o beings.
These cases, however, have this much in bud-variation, that the
change js effected through buds and not through _seminal re-

uction. But, on the other hand, there is this difference—that
in ordinary cases of bud-variation, one bud alone changes, whilst in
the foregoing cases all the buds on the sume plant were modified
together. With the potato, we have seen an intermediate case, for
ll the syes i guetihee Hitnultasiccualy shanged thieir oharaotee)

T will “conelude with & few allied cases, which may be ranked
cither under bud-variation, or under the direct action of the:
conditions of life. When the common Hepatica is transplanted from:

 Louions ¢ Encyclopadia of Gar- 1812, p. 5
denin; L
f

. Chron.,” 1849, p. 5t
e Variétés, 1865, 0 “Transact. Linn. Soc.,” vol. ii. p.
854,

Gard. Chron,’ 1841, p. 782;

-
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its native woods, the flowers change colour, even during the first
years® 1t is noforious that e improvel varieties of the Hearis-
ease ( Viola tricolor), when transplanted, often produce flowers widely
R transplanted a
lnrge uniformy-Goloured darle purpls variety, whilst in full flower,
and it then produced much smaller, more clongated flowers, with
the Tower pefals yellow ; theso were succeeded by flowers marked
with large purple spots, and ultimately, towards the end of the
same summer, by the original large dark purple flowers. The
slight changes which some fruit-trees undergo from being grafted
and regrafted on various stocks* were considered by Andrew
Knight® as clocely alliod to *sporting branches,”or bud- VAT
Again, we have the case of young fruit-trees changing the
Bharantor as ey grow old; secdling pears, for instance, lose with
age their spines and improve in the flavour of their fruit.” Weeping
birch-trees, when grafted on the common variety, do nof acquire a
perfect pendulous habit until they grow old: on the other hand, T
shall hereafter give the case of some weeping ashes which slowly
and gradually assumed . upright Labit of growth,  All such
Shanzes, depéndent on age, may be compared with the changes,
Slluded bo ih tho st chaplet, which many trecs naturally wundsrio;
as in the case of the Deodar and Cedar of Lebanon, which are
nnlAkc in youth, whilst they closely resemble cach ofher in_old

; and a& with certain oaks, and with some varieties of the lime
i hawihorm ™

Graft-hybrids.—Before giving a summary on Bud-variation T
will discuss some singular and anomalous cases, which are
more or less closcly related to this same subject. I will
begin with the famons case of Adam’s laburnum or Cyisus
adami, a form or hybrid intermediate between two very dis-
tinet species, namely, €. laburnum and purpureus, the common
and purple laburnum; but as this tree has often been
described, T will be as brief as T can.

Throughout Europe, in different soils and under different climates,

# Godron, * De PEspice,’ tom. ii. p.  of the Aria. The grafted shoots were

84 also much hardier, and flowered
* . Currirs has atly descrbod, - culir, than those on the ungrafied

in the ‘Revue Horticole) (Dec. 1,  Aria.

1866, p. 457,) an extraordinary case. % ¢Transact. Hort. Soc,’ vol ii. p.

He twice iuserted grafts of the Aria 160,

st n thortree i) growing W For,the e o anks s Al

i pots ; and tho grafis,as they grow, Do Candolle’ in_ ¢Bibl.  Univers.s
il shoote. with ‘back, buls,  Gateia, Nov. 2868 ifor 1.m;, &c.,

leaves, petioles, petals, and flower. Lo\lrl»ns “Gard Mag.”

B T widcly Giffrent rom thoss
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branches on this tree have repeatedly and suddenly reverted to the
two parent.species in their flowers and leaves. To behold mingled
on the same tree tufts of dingy-red, bright yellow, and purple
flowers, borno on branches having widely different leaves and
‘manner of growth, is a surprising sight. The same raceme some-
times bears two kinds of flowers; and I have seen a single flower
exactly divided into halves, one side being bright yellow and the
other purplo; & that ong half of the standard-petal was yellow and
and the other half purple and smaller. In another
Hower the whol corolla, was bright yallow, but ety Tl the
Gl i s o s g rel vine e 1R
narrow bright yellow stripe on it; and lastly, in another fower,
one of the stamens, which had become slightly foliaceous, was hal
yellow and balf purple; so that the tendency to segregation of
Character or reversion affects even singlo parts and organs® The
most remarkable fict about {his tree is that in its Informedista
state, even when growing mear both parent-species, it is quite
S cils: it when tho. oo bésome purs. yellow or i i
they yield secd. I believe that the pods from the yellow flowers
yield a full complement of secd; they corfainly vield o larger
number. Two seedlings raised by Mr. Herbert from such
exhibited a_purple tinge on the stalks of their flowers; but several
seedlings raised by myself resembled in every character the common
Inburnum, with the exception that somo of them had remarkably
long racemes: these ngs were perfectly fortile. That such
Dunity, of chasaoter and ferdlity shonld. be’ mddenly rencquirsl
from so hybridised and sterile  form is an astonishing pheno-
menon. The branches with purple flowers sppear at first sight
exactly to resemble those of C. purpureus: but on carcful com-
ison 1 found that they it o tho pure species in the
shoots being thicker, the leaves a little broader, and the flowers
Slightly shorter, with the, oorolla and calyx less brightly purpled
the basal part of the standard-petal also plainly showed a trace of
the yellow stain. So that the flowers, at least in this instance, had
not perfectly recovered their truo character; and in accordance
with this, they were not perfectly fertile, for many of the
contained no seed, some produced one, and very few contained as
many as two sceds’; whilst numerons pods on a tree of the pure C.
purpureus in my garden contained three, four, and five fine seeds.
The pollen, moreover, was very imperfect, a multitude of grains
being small and shrivelled; and this is a singular fact; for, as we
shall immediately sce, the pollen-grains in the dingy-red and sterile
flowers on the parent-tree, were, in external appearance, in a much:

o1 For analogous facts, see Braun, forschender Freunde,’ June, 1873, p.
¢ Rejuvenescence, in ¢ Ray Soc. Bot.

55, 5. 8205 sd ‘Oard, %% ‘Journal of Hort. Soc.) vol
1843, p. 397 also Braun, 1847, p. 100.
zungsberichte der Ges. natur.
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better state, and included very few shrivelled g'rams. Ao
Pollen of the rovertd purpio fowers was, in 8o poor o condition;
B8 v ion wors well formad, andthe mseds, whe mats, g L
nated freely with me. Mr. Herbert raised plants from seeds of
fho roverted purple flowers, and they diffored & very Jitle from the
ual state of (. purpureus. Some which I raised in the same

“manmer did not diffeat all, either i tho character of their flowers or
of the whole bush, from the pure C. purpureus

Prof. Caspary has examined the ovales of the dingy-red and
sterile flowers it several plants of C. adami on the Continent, and
finds them generally monstrous. In three plants examined by me
in England, the ovules were likewise monstrous, the nuclens
varying much in shape, and projecting irregularly beyond the
proper coats. The pollen grains, on the other hand; juding from
their external appearance, were romarkably good, and readily pro-
truded their tubes. By repeatedly counting, under the microscope,
the proportional number of bad ‘grains, Prof. Caspary ascertained
that only 25 per cent. were bad, which is a less proportion than in
the pollen of three pure species of Cytisus in their cultivated state,
viz., C. purpureus, laburnum, and alpinus. _Although the pollen of
0. idani 3 thus in appearsnco good, it does mot follow, acoord-
to M. Naudin’s observation® on Mirabilis, that it would be
B ctionsily. cffeokive,. The: fark of the. ovales of 0. adam being
monstrous, and the pollen apparently sound, is all the moro re-
markable, because it is opposed to what usually oceurs not only
with most hybrids® but with two hybrids in the same genus,
namely in C, gurpureo-clongatus, and_C. alpino-laburnum. Tn both
theso hybrids, the ovnles, as obsersed by Prof. Caspary and myself,
were well-formed, whilst many of the pollen-grains were ill-form,
in the latter hybrid 203 per cent., and in the former no less than

8 per cent. of the grains wero ascertained by Prof. Caspary to be
Bad. This unusual condition of the male and foualo roproductivo
elements in C. ademi has been used by Prof. Caspary as an argn-
ment against thxsa{)lnnt being considorod s an ordinary hybrid
produced from seed ; but we should remember that with hybrids
the ovules have not been examined nearly so frequently as the
pollen, and they may be much oftener imperfect than is generally
supposed. _Dr. E. Bornet, of Antibes, informs me (throngh Mr, 7
Traherne Moggridge) that with hybrid Cisti the ovarium is fro.
quently deformed, the ovules being in some cases quite absent, and
in other cases incapable of fertilisation.

Several theories have been propounded to account for the origin
of C.adami, and for the transformations which it undergoes. The

= S Transet of Hort Congrass 04 < Nouvelles Archives du Mu-
of Amsterdam,’ 1 but I owe ﬁéum, tom. i.

most, of the followi mfomhnnn to % Secon this head, Noudin, ibid.,
Prof. Caspary’s letters. o141
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whole case has been attributed by some authors to bud-variation;
but considering the wide difference between C. luburnum and
purpureus, both of which are natural species, and considering the
sterility of the intermediate form, this view may be summarily -
rejected. We shall presently see that, with hybrid plants, two
embryus diffeing in thele ehnmters may be developed within the
seed and_cohere; a as been supposed that C. adami
G ongmnted Many bommszs maintain that C. adami is &
Tybri e i in_the common way by sced, and that it has
reverted by buds to its two _parent-forms. Negative results are not
of much value; but Reisseck, Caspary, and myself, tried in vain
cross C. laburnum and purpnreus; when 1 fertilised the former with
pol\en of the latter, T had the nearest approach to success, for pods
re formed, but in sixteen days after the withering of the flowers,
they fell off Nevertheless, the belief that C. adami is a spon-
tancously produced hybrid between these two species is snppomd
Dy the fact that such hybrids have arisen in this genus.. In a be
of seedlings from (. elongatus, which grew near to C. purpureus, n.nd
was probably ferhhsed by it through the agency of insects (for
these, as I know by experiment, play an important part in the fer-
{ilisation of tho Iabaraum), the sterile. hybrid €' purpurec-elongatus
appeared® Thus, also, Waterer’s laburnum, the C. alpinc-labur-
num, ¥ spontanconsly appeared, as I am informed by Mr. Waterer,
ings.

On the other hand, we have a clear and distinet account given to
Poitean,” by M. Adam, who raised the plant, showing that . adami
i5 not an ordinary hybrid; but is what may be called a graft-hybrid,
that is, o proditced from the united cellular tissue of two distinet

. Adam inserted in the usual manner a shield of the

bark of C. pw -pureus into a stock of C. laburnum ; and the bud I,
do: mant, 48 often happens, for a years the shield then produ

buds and shoots, one of ‘W w_more upright and

Tigotous with Iarger leaves than the shoots of C. purpureus, aud

% Braun, in * Bot. Mem. Ray. Soc. ,'
1853, p. xxiil.
* "This hybrid has never been de-
seribed. 1t is exactly intermediate in
folinge, time of flowering, dar)

at the base of the standard petal,
hairiness of the ovarium, and in
almost_every other character, be-
tween €. labrnum and alpins ; but
it approaches the former species more
nearly in colour, and exceeds it in
the length of the racemes. We have
before seen that 20-3 per cent. of its
pollen-grains ill-formed  and
worthless. My plant, though grow-
ing not above thirty or forty yards

from both parent-species, during some
seasons yielded no good seeds ; but in
1866 it was unusually fortile, and its
long racemes produced from one to
Scasiomally even four pods.  Mauay
of the pods_contained n
Rt gonstally thoy onntsincd s i
apparently good seed, sometimes two,
and in one case three seeds.  Some
these seeds germinated, and 1 raised
two trees from them ; one resembles
the present form;. the other has a
remarkable dwarf ~character with
small leaves, but has not yet flowered.
5 ¢ Annales de Ia Soc. de I'Hort. de
Paris,” tom. vil., 1830, p. 93.
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was consequently propagated. Now it deserves especial notice that
these plants were sold by M. Adam, as a variety of C. purprens,
beforo they had flowered; and tho account was published by
Poitean after the plants had flowered, but before they had ex.
hibited their remarkable tendency to revert into the two parent
species. So that there was no eonceivable motive for falsification,
and it s difficult to see how there could have been any error® If
we admit as true M. Adam’s account, we must admit the extra-
ordinary fact that two distinet species’ can unite by their celllar
tissue, and subsequently produce & plant bearing leaves and sterile
flowers intermediate incharacter between the scion and stock, and
producing buds Tinble to reversion ; in short, resembling in every
important respect a hybrid formed in the ordinary way by seminal
reproduction.

I will therefore give all the facts which T have been able to
collect on the formation of hybrids between distinet species
or varieties, without the intervention of the sexual organs, For
if, as I am now convinced, this is possible, it is a most im-
portant fact, which will sooner or later change the views held
by physiologists with respect to sexual reproduction. A
sufficient body of facts will afterwards be adduced, showing
that the segregation or separation of the characters of the
two parent-forms by bud-variation, as in the case of Cytisus
adami, is not an unusual though a striking phenomenon.
We shall further see that a whole bud may thus revert, or
only half, or some smaller segment.

‘The famous bizzrria Orange offers a striotly parailel case to that
of Cytisus alami. The gardener who in 1644 in Florence raised
this tree, declared that it was a_scedling which had been grafted;
and after the graft had perished, the stock sprouted and produced
the bizzrria.  Gallgsio, who carefully examined several living
specimens and compared them with the description given by the
original describer, P. Nato,® states that the tree produces at the same.
time leaves, flowers, and fruit identical with the bitter orange and
with the citron of Fiorence, and likewise compound fruit, with the
two kinds either blended fogether, both externally and internally,

* An account was givenin the {Gar-  ascertained that this occurred in
dener’s Chronicle’ (1857, pp. 382, 400)  another instance,
ofa common laburnum on which grafts Gall
of C. purpureus had been inserted, and P
which gradually assumed the charac- du Citrus,” 1811, p.
ter of C. adwni; but I have little 146, he speaks as if the compound
doubt that C. aduni had been sold to  fruit consisted in part of a lomon, but
the purchaser, who was ot a botanist, this apparently was a mistake,
in the place of C. purpureus. 1 have

VOL. L 2E
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or segregated in various ways. This tree can be propagated by
cuttings, and retains its diversified character. The so-called tri-
facial orange of Alexandria and Smyrna ™ resembles in its general
nature the bizzarria, and differs only in the orange being of the
sweet kind ; this and the citron are blended together in the same
fruit, or afo sepamtcl produced. on the samo tree; nothing is

own of i o the bizzarria, many authors
bellers tat oiae graﬂ,-hvbn Gmles)o i the bilier hand, Hiinkd
that it is an ordinary hybrid, with the habit of partially rovert-
ing by buds to the two parent-forms; and we have seen’ that
species in this genus often cross s]mnlnuoolxsly

1t is notorious that when the variegated Jessamine is budded on
the common kind, the stock sometimes produces buds bearing
variegated leaves: Mr. Rivers, as he_informs me, has scen instances
of this. The same thing ocours with the Oleander® ~Mr. Rivers,
on_ the anthority of a trustworthy friend, states_that some buds of
a golden-variegated ash, which were inserted into common esht,
all died except one; but the ash-stocks were affected 1 ro-
duced, both abovo a1 below the poiats of nsertion of the.plates
of bark bearing the dead buds, shoots which bore variegated leaves.
Mr. J. Anderson Henry has communicated to me a nearly similar
case: Mr. Brown, of Perth, observed many years ago, in a Highland
glen, an ash-tree with yellow leaves ; and buds taken from this tree
were inserted into common ashes, which in consequence were affected,
and produced the Blotelod Breadalbane Ash. This variety has been
propagted, and has presorved its chamucter during th last Sty
years. Weeping ashes, ako, were budded on the ‘octed stocks,

slml]nly variegated. It has been repeatedly proved
sl several i a ot ATk on eiinh i et 4 e
Tas been grafted, become variegated.

Many authors consider variegation as the result of disease; and the
foregoing cases may be looked at us the direct resuloftho inoeulation
of a diseaso or somo weakncss, This has been alimost. prove
the case by Morren in the excellent paper just referred to, who shows
that even'a leaf insexted by ita fooratalk into> the bark of the stod
is sufficient to communicate variegation to it, though the leaf
soon perishes. Even fully formed leaves on the stock of Abuti-
lon_are sometimes affected by the graft and become variegated.
Variegation is much influenced, as we shall hercafter see, by the
mature of the soil in which the Plants are grown; and it does not

! ¢Gard. Chron,’ 1855, p. 628. 109,
See also Prof. Caspary, in “Transact. ™ Morren, * Bull. de 'Acad. R. des
Hort. Congress of Amsterdam,’ 18
rtner (* Bastarderzeugung
o g s many references on this nus, ‘Gesellschaft vaturforschender
subject. Frounde, Berlin, Feb. 21, 1871, po
1 X nearly similar account was 133 ibid., June 31, 1870, and Oct. 17,
given by Besbley, In 1724, ia s Also * Bot. Zeitung,’ Feb. 24,

tise on Eusbandry,’ vl. i. p.
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scem improbable that whatever change in the sap or tissues certain
soils induce, whether or not called a disease, might spread from the
inserted piece of bark fo the stock. But a change of this kind
cannot be considered to be of the nature of a graft-hybrid,

There is a variety of the hazel with dark-purple leaves, like those
of the copper-beech : no one has attributed this colour fo disease,
and it apparently is only an exaggeration of a tint which may often
be seen on the leaves of the common hazel. When this variety is
grafted on the common hazel," it sometimes colours, as has been
asserted, the leaves below the graft; although negative evidence is
not of much value, I may add that Mr. Rivers, who has possessed
hundreds of such grafted trees, has never seen an instance.

Giirtner™® quotes two separate accounts of branches of dark and
white-fruited vines which had been united in various ways, such
as being split longitudinally, and then joined, &c.; and those
branches produced distinct bunches of grapes of the two colours,
and other bunches with berries, either striped, or of an intermediate
and new tint. Even the leaves in one case were variegated. These
facts are the more remarkablo because Andrew Knight never sue.
ceeded in mising variegated grapes by fertilising white kinds by
Pollen of dark kinds; though, as we have seen, he obtained sced.
\ings with variegated fruits and leaves, by fertilising a white varioty
by the already variegated dark Aleppo grape. Girtner attributes
the above-quoted cases merely to bud-variation; but it is a strange
coincidenco that the branches which had been grafted in a peculiar
manner should alone thus have varied ; and H, Adorne de Tscharner.
positively asserts that he produced the deseribed result more than
once, and could do so af will, by splitting and uniting the branches
in the manner deseribed by him.

I should not haye quoted the following case had not the author
of * Des Jacinthes ' impressed me with the belief not only of his
extensive knowledge, but of his truthfulness: he says that bulbs of
blue and red hyacinths may be cut in two, and that they will grow
together and throw up  united stem (and this I have mysclf soen)
with flowers of the 4wo colours on the opposite sides. But the
remarkable point is, that flowers are sometimes produced with the
two colours blended together, which malkes the case closely analogous
with that of the blended colours of the grapes on the united vine
branches.

In the case of roses it is supposed that several graft-hybrids have
been formed, but there is much doubt wbout these cases, owing fo
the frequency of ordinary bud-variations. The most trustworthy
instance known to me is one, recorded by Mr. Poynter, why
assures me in a letter of the entire accuracy of the statement. Jose
devoniensis had been budded some years previously on a whito

2 Loudon’s ¢ Avboretum,” vol.iv. 197 Amsterdam, 1768, p. 124,
P 2595. 1% Gard. Chron.,’ 1860, p. 672,
19 ¢ Bastarderzeugung, s. 619, with a woodent.
2e2
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Banksion ose; and from the much enlarged point of junction,
whence the Devoniensis and Banksian still continued to grow, a
third branch issued, which was neither puro Banksian nor pire
Devoniensis, but partook of the character of hoth; the flowers
zosmbled, but Ware siperlor in elisracter to. thoss'of the varicky
called Zamtrque (one of the Noisettes), while the shoots were similar
in their manner of growth to those of the Banksian rose, with the
exception that the longer and more robust shoots were furnished
with prickles. This rose was exhibited before the Floral Committee

of the Horticultural Society of London. Dr. Lindley examined it
and concinded that it ad certainly been produced by the mingling

R. banksie with some tose like R. devoniensis, “ for while it was
Yery goeatly inreased in vigonr and in &ise of all the parts, the
leaves wero half-way befween a Banksian and Tea-scented rose.”
1) bDpears thakromn-growess wera previonaly aware that e Banjeiail
Tose sometimes affects other roses. As Mr. Poynter's new variety is
intermediate in its fruit and foliage between the stock and scion,
and as it arose from the point of junction between the two, it is very.
B0 lallo st it covns Atsioipin i iiees bud vn.rm.non indepen-
dently of the mutual influence of the stock and sc

Tastly, with respeot to potatoce,  Mr. . Trail' stated in 16601
Tafire th Fotgoioat Sooiaty of Tedinlureh (end Hes enoe eiven
fuller information), that several years ago he cut about sixty blue
and white potatoes into halves through the eyes or buds, and then
carefully joined them, destroying at the same time the other eyes.
Some of these united fubers produced white, and others blue tubers;
some, however, produced tubers partly white and partly blue:
and the tubers from about four or five were regularly mottled with
the two colours. In these latter cases we may conclude that a stem
had been formed by the union of the bisected buds, that is, by graft-
hybridisation.

In the Botanische Zeitung’ (May 16, 1868), Profussor Hildebrand.
give ured figure, of his experiments on two.
varieties which wero found during the same season to be constant
in character, namely, a somewhat elongated rough-skinned red potato
and a rounded smooth white one. He inserted buds reciprocally into
Toth kinds, destroying the other buds. He thus raised two plants,
and each of theso produced a tuber intermediate in churm,ter
between tho two parent-forms.  That from the red bud
into tho white tuber, was at ono end rod and rough, as the whule
tuber mxght to_have been if not affected; in the middle it w
oot wiss e hessh madsh s oflses ecel st asd altosoi
white like that of the stock.

aylor, who had received several accounts of potatoes having
been gratied by wedissbapsl pieces of one variety inserted into
another, though ssoptical o €h6 subject, Taads twenty-fonr experi-
‘ments which he described in detail before the Hortieulural Society

100 See ¢ Gard, Chron.,’ 1869, p. 220.
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He thus raised many new varieties, some like the graft or like the
stock; others having an intermediate character. Soveral persons
witnessed the digging up of the tubers from these graft-hybrids;
and one of them, Mr. Jameson, a large dealer in potatoes, writes
thus, “ They were such a mixed lot, as 1 have never before or since
7 They were of all colours and shapes, some very ngly and
« some very handsome.” Another witness says “ somo Were round,
« some kidney, pink-eyed kidney, piebald, and mottled red and
“ purple, of all shapes and sizes.” Some of these varieties have
been found valuable, and have been extensively propagated.
M. Jameson fook away  large piebald potato which he cut into
five sets and propagated; these yielded round, white, red, and pie-
bald potatoes.

Mr. Fitzpatrick followed a different plan;™ Te grafted together
not the tubers but the young stems of varieties producing black,
white, and red potatoes.” The tubers borne by three of these twin
or united plants were coloured in an estraordinary manner; one
was almost exactly half black and half white, so that some persons
on seeing it thonght that two potatoes had been divided and re-
joined; ofher tubers were half red and half white, or curiously
mottled with red and white, or with red and black, according
to the colours of the graft and stock.

The testimony of Mr. Fenn is of much value, as he is “a well
known potato-grower” who has raised many new varieties by crossing
different kinds in the ordinary manner: ~He considers it* demon-
strated ” that new, intermediate varicties can be produced by
grafting the tubers, though he doubts whether such will prove

uable.™ He made many trials and laid the results, exhibiting
specimens, before the Horticultural Society. Not only were the
tubers afféeted, some being smooth and white at one end, and
rough and red at the other, but the stems and leaves were modified
in their manner of growth, colour and precocity. Some of these
graft-hybrids after being propagated for three years still showed in
their hanlms their-new character, different from that of the kind
from which the eyes had been taken. Mr. Fenn gave twelve of the
tubers of the third generation to Mr. Alex. Dean, who grew the,
and_was thus converted into a believer in graft-hybridisation,
having previously been a complete sceptic. For comparison he
planted the pure parent-forms alongside the twelve tubers; and
found that many of the plants from the latter ¥ were intermediate
between the two parent-forms in precocity, in the fallness, up-
rightness, jointing, and robustness of the stems, and in the size and
colour of the leaves.

Another experimentalist, Mr. Rintoul, grafted noless than fifty-nine
tubers, which differed in shape (some being kidneys) in smoothness

110 ¢ Gard, Chron.” 1869, p. 335. hesion of the united wedges. See
'1869, p. 1018, with  also ibid., 1870, pp. 1277, 1283,
remarks by Dr. Masters on the ad- 12 *Gard. Chron., 1871, p. 837.
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and colonr," and many of the plants thus raised « were intermediate
“ in the tubers as well as in the haulms.” He describes the more
striking cases.

In 18711 received a letter from Mr. Merrick, of Boston, U.S.A.,
who states that, “Mr. Fearing Burr, a very careful experimenter and
¢ author of a much valued book, ‘The Garden Vegetables of
« America, has succeeded in producing distinetly mottled and.
# most eurious potatoos—evidently graft-hybrids, by inserting eyes
« from blue or ‘red potatoes into the substance of white ones, after
« removing the eyes of the latter. I have seen the potatocs, and
“ they are very curions.”

We will now tum to the experiments made in Germany, since
the publication of Prof. Hildebrand’s paper. Herr Magnus rojatesi
the results of numerous trials made by Herren Reuter and Linde.
muth, both attached to the Royal Gardens of Berlin, They inserted
the eyes of red potatoes into white ones, and vice versd  Many.
different forms partaking of the characters of the inserfed bud and
of the stock were thus obtained; for instance, some of the tubers
were white with red eyes

Herr Maguus also exhibited in the following year before the same.
Society (Nov. 19, 1872), the produce of grafts between black, white,
and red potatoes, made by Dr. Neubert. These were mado by
uniting not the tubers but the young stems, s was done by My,
Fitzpatrick. The result was remarkable, inasmuch as all the
tubers thus produced wero intermediate in charaeter, though in a
variable degree. Those between the black and the white or the red
wore the most striking in appearance. Some from between {he
whito and red had one half of one colour and the other half of the
other colour.

fubers of red Saxon, blue, and elongated white potatoes.  The cyes
were removed by a eylindrical instrument, and inserted into corre.
sponding holes in other varietios. The plants thus produced yielded
a great number of tubers, which were intermediate between the two
parent-forms in shape, and in the colour both of the flesh and skin.

Herr Reuter experimented, ™ by inserting wedges of the clongated
White Mexican potato into a Black Kidney potato. Both sorts are.
known to be very constant, and differ much not only in form and
colour, but in the eyes of the Black Kidney being deeply sun,
whereas those of the White Mexican aro superficial and of g

ifferent shape. The tubers produced by these hybrids were
intermediate in colour and form; and some which resembled in.
form tho graft, i.e. the Mexican, had_eves deeply sunk and of the
same shape as in the stock or Black Kidney.

112 ¢ Gard. Chron.,’ 1870, p. 1506, Berlin,’ Oct. 17, 1871,
1t ¢Sitzung berichte der Gesell- 115 Ibid., Nov. 17, 1874. Sce also
schaft naturforschender Frounde zu excellent remarks by Herr Magnus.
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Any one who will attentively consider the abstract now
given, of the experiments made by many observers in several
countries, will, I think, be convinced that by grafting two
varieties of the potato together in varions ways, hybridised
plants can be produced. It should be observed that several
of the experimentalists are scientific horticulturists, and
some of them potato-growers on a large scale, who, though
beforehand sceptical, have been fully convinced of the possi-
bility, even of the ease, of making graft-hybrids. The only
way of escaping from this conclusion is to attribute all the
many recorded cases to simple bud-variation. Undoubtedly
the potato, as we have scen in this chapter, does some-
times, though mot often, vary by buds; but it should be
especially noted that it is experienced potato-growers, whose
business it is to look out for new varieties, who have expressed
unbounded astonishment at the number of new forms produced
Dy graft-hybridisation. It may be argued that it is merely
the operation of grafting, and not the union of two kinds,
which causes 5o extraordinary an amount of bud-variation ;
but this objection is at once answered by the fact that potatoes
are habitually propagated by the tubers being cut into pieces,
and the sole difference in the case of graft-hybrids is that
cither a half or a smaller segment or a cylinder is placed in
close opposition with the tissuo of another variety. Moreover,
in two cases, the young stems were grafted together, and the
plants thus united yiclded the same results as when the tubers
wero united. It is an avgument of the greatest weight that
when varieties are produced by simple bud-variaticn, they
frequently present quite new characters ; whereas in ail the
numerous cases above given, as Herr Magnus likewise insists,
the graft-hybrids are intermediate in character between the
two forms employed. That such a result should follow if the
one kind did notaffect the other is incredible.

Characters of all kinds are affected by graft hybridisation,
in whatever way the grafting may have been effected. The
plants thus raised yield tubers which partake of the widely
different colours, form, state of surface, position and shape
of the eye of the parents ; and according to two careful ob-
servers they are also i di in certain
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peculiarities. But we should bear in mind that in all the
varieties of the potato, the tubers differ much more than any
other part.

The potato affords the best evidence of the possibility of
the formation of graft-hybrids, but we must not overlook the
account given of the origin of the famous Cyfisus adami by
M. Adam, who had no conceivable motive for deception, and
the exactly parallel account of the origin of the Bizzarria
orange, namely by graft-hybridisation. Nor must the cases
be undervalued in which different varieties or species of vines,
hyacinths and roses, have been grafted together, and have
yielded intermediate forms. It is evident that graft-hybrids
can be made much more easily with some plants, as the
potato, than with others, for instance our common fruit trees ;
for these latter have been grafted by the million dnring many
ceuturies, and though the graft is often slightly affected, it
is very doubtful whether this may not bo accounted for, merely
by a more or less free supply of nutriment. Nevertheless,
the cases above given seem to me to prove that under certain
unknown conditions graft-hybridisation can be effected.

Herr Magnus asserts with much truth that graft-hybrids
resemble in all respects seminal hybrids, including their
great diversity of character. There is, however, a partial
exception, inasmuch as the characters of the two parent forms
are not often homogeneously blended together in graft-hybrids,
They much more commonly appear in a segregated condition,
—that is, in segments either at first, or subsequently
through reversion. It would seem that the reproductive
clements aro not so completely blended by grafting as by
sexual generation.  But segregation of this kind occurs by no
means rarely, as will be immediately shown, in seminal
hybrids. Finally it must, I think, be admitted that we learn
from the foregoing cases a highly important physiological fact,
namely, that the elements that go to the production of a new
being, are not necessarily formed by the male and female organs,
They are present in the cellular tissuo in such a state that they
can unite without the aid of the sexual organs, and thus give
rise to a new bud partaking of the characters of the fwo
parent forms.
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On the segregation of the parental characters in seminal hybrids
by bud-variation. —1 will now give a sufficient number of
cases to show that segregation of this kind, namely, by buds,

ay ocour in ordinary hybrids raised from seed.

Cuar. XT. SEGREGATION OF CHARACTERS.

Hybrids were raised by Giirtner between Tropeolum minus and

yjus"® which at first produced flowers intermediate in size, colour,
and structure between their two parcuts; but later in the season
some of these plants produced flowers in all respects like those of
the mother-form, mingled with flowers still refaiuing the usual
mtermediate condition. A hybrid Cereus between C. spesiosissimus
and plyllanthus ™ plants which are widely different in appearance,
produced for the first three years angular, five-sided stems, and
then some flat stews like those of C. yhyllanthus. Kolreuter also
gives cases of hybrid Lobelias and Verbascums, which at first
Jroduced flowers of one colour, and later in the scason, flowers of a

fferent._colour. ™ in ™ raised forty hybrids from Datura
levis fertilised by D. stramonium ; and three of these hybrids
produced many capsules, of which a half, or quarter, or lesser
segment was smooth and of small size, like the capsule of the pure
. laevis, the remaining part being spinose and of larger size, like
the capsule of the pure /). stramonium : from one of these com-
posite capsules, plants perfeetly xescmbling both parent-forms were
Taise

Turning now to varieties. , A seedling apple, conjectured to be of
. parentage, has been described in France,-* which bears
fruit with one half larger than the other, of a red colour, acid taste,
and peculiar odour ; the other side being greenish-yellow and very
sweet : it is said scarcely ever to include perfectly developed seed.
1 suppose that this is not the same tree as that which Gaudichaud
exhibited before the French institute, bearing on the same
two distinet kinds of apples, one a reinetre rouge, and the other like a
veinctte canudu_jaundtre: this double-bearing variety can be propa-
gated by grafts, and continues to produce both kinds ; its origin is
unknown~ The Rev. J. D. La Touche sent me a coloured drawing
of an apple which he brought from Canada, of which half, surround.
ing and including the whole of the calyx and the insertion of the
foot-stallk, is green, the other half being brown and of the nature
of the pomme gris apple, with the line of separation between the two

116 ¢ Bastarderzeugung,’s. 549. It
however, doubtful whether these
plants should be ranked as specios or

variotios.
W Girtner, ibid., s. 530,
do’ Physi

¢Journal e
xxiii, 1873, p. 100. ¢ Act. Acad.
St. Petersburgh,” 1781, part i. p. 249,

1 ¢ Nouvelles Archives du Mu-
séum,’ tom. i. p. 49.

0 LHermes, Jan, 14, 1837,
quoted in Loudon’s ‘Gard. Mag.,’
vol. xili. p. 230.

11 ¢ Comptes Rendus,” tom. xxxiv.,
1852, p. 746.
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halves exactly defined. The tree was a grafted one, and Mr. La
Touche thinks that the branches which bore this curious Apﬁ
sprung from the point of junction of the graft and stock: had this
fa ascertained, the case would probably have come into the
class of graft-hybrids already given. = But the branch may have
sprung from the stock, which no doubt was a seedling.

Prof. H. Lecog, who has made a_great number of crossings
between the differently coloured varieties of Mirabilis jalupa,}
finds that in the seedlings the colours rarely combine, but form
distinet stripes; or half the flower is of one colonr and half of a
different colour. Some varieties regularly bear flowers striped with
yellow, white, and red; but plants of such varieties occasionally
produce on the same root branches with uniformly colonred flowers
of all three tints, and other branches with half-and-half coloured
flowers, and others with marbled flowers. Gallesio'® crossed recipro-
cally white and red carnations, and the seedlings were striped; but
gome of the striped plants also bore entirely white and entirely red
flowers. - Some of these plants produced one year red flowers alone,
Sild 1 the Dllowins yeus striged flowers< or conversely, some plants,
after having borne for two or three years striped flowers, would
revert and bear exclusively red flowers, 1t may be worth mention=
ing that I fertilised the Purple Sweet-pea (Lathyrus odorutus) with
pollen from the Tight-coloured Painted Lady: seedlings raised from
the same pod were not intermediate in character, but perfect]
resembled cither parent. Later in the summer, the plants whic
had at first borne flowers identical with those of ‘the Puinted Lady,
produced flowers streaked and blotched with purple; showing in
these darker marks a tendency to reversion to the mother-variety.
Andrew Knight'® fertilised two white grapes with pollen of the
Aleppo grape, which is darkly variegated both in its leaves and.
fruit. The result was that the young seedlings were not at first
variegated, but all became variegated during the succeeding sum=
mer; besides this, many produced on the same plant bunches of
grapes which were all black, or all white, or lead-coloured striped
with white, or white dotted with minute black stripes; and gra)
of all these shades could frequently be found on thé same foot-
stalk.

1 willappend a very curions case, not of bud-variation, but of fwo.
cohering embryos, different in character and contained within the
same seed. A distinguished botanist, Mr. G. H. Thwaites,” states
that a seed from Fuchsia coccinea fertilised by . fulyens, contained
wo embryos, and was “ a true vegetable twin.” The two plants pro=
duced from the two embryos were “ extremely different in_appear
ance and character,” though both resembled’ other hybrids of the

2 (Géograph. Bot. de IBurope’ ' ‘Transact. Linn. Soc.,’ vol. ix.

tom. iii., 1854, p.405; and *De la  p. 268.
Fécondation,’ 1862, p. 302. 14 ¢ Annals and Mag. of Nat. Hist,

12 ¢Traifé du Citrus, 1811, p. 45, March, 1848,
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same parentage produced at the same time. These twin plants
“ were closely coherent, below the two pairs of cotyledon-leaves,
“ into a single cylindrical stem, so that they had  subscquently b
“ appearance of being branches on one trank.”

united stems grown up fo their full height, instead of dying, &
curiously mixed hybrid would have been produced. A mongrel
B 10n dauoribod by Sarerot ™ may pexhape have thus brisfiateils foe
the two main_branches, which arose from £wo cotyledon-buds, pro-
duced very different fruit,—on the one branch like that of the paternal
variety, and on the other branch like fo a certain extent that of the
maternal variety, the melon of China.

Tn most of these cases of crossed varieties, and in some of
the cases of crossed species, the colours proper to both parents
appeared in the seedlings, as soon as they first flowered, in the
form of stripes or larger segments, or as whole flowers or fruit
of different kinds borne on the same plant; and in this case
the appearance of the two colours cannot strictly be said to be
due to reversion, but to some incapacity of fusion. When,
however, the later flowers or fruit produced during the same
season, or during a succeeding year or generation, become
striped or half-and-half, &e., the segregation of the two colours
is strictly a case of reversion by bud-variation. Whether all
the many recorded cases of striped flowers and fruit are due
disation and reversion is by no means clear,
for instance with peaches and nectarines, moss-roses, &e. In
a future chapter I shall show that, with animals of crossed
parentage, the same individual has been known to change its

character during growth, and to revert to one of its parents

which it did not at first resemble. Finally, from the various
facts now given, there can be no doubt that the same individual
plant, whether a hybrid or a mongrel, sometimes returns in
its leaves, flowers, and fruit, either wholly or by segments, to
Doth parent-forms.

On the direct or immediate action of the male element on the
mother form.—Another remarkable class of facts must be here
considered, firstly, because they havea high physiological im-
portance, and secondly, because they have been supposed to
account for some cases of bud-variation. I refer to the direct

10 ¢ Pomologie Physiolog.,” 1830, p. 126.
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action of the male element, not in the ordinary way on the
ovules, but on certain parts of the female plant, or in case of
animals on the subsequent progeny of the female by a second
male. T may premise that with plants the ovarium and the.
coats of the ovules are obviously parts of the female, und it
could not have heen anticipated that they would have been
affected by the pollen of a foreign variety or species, although
the development of the embryo, iuside the embryonic sack,
inside the ovule and ovarium, of course, depends on the male
element.

Even as long ago as 1729 it was observed ™7 that white and blue
varieties of the Pea, when planted near cach other, mutually cr
1m0 doutbt through the agency of bees, and in the autumn blue a
ito peas woré found withit the samo pods.  Wiegmann mado an
e s e e present cantury. _ Tho
Tesult has followed several times when a variety with peas of one
eolor has been artifcially erossed by o differontly-soloured variety 8
Theso statements led Girtner, who was highly scoptical on the
subject, carefully to try a long series of experiments : he selec
most eonstant varities, nd the result conclusively shoved ‘that the
colour of the skin of the pea is modified when pollen of a differently
coloured variety is used. This conclusion has since been conﬁms
by experiments made by the Rev. J. M. Berkeley®
axton of Stamford, whilst making experiments on peas for
express purpose of ascertaining the influence of foreign pollen
the mother plant, Jas reoently ™ observed an important. addiil
fact. He fertilised the Tall Sugar-pen, which bears very thin
s, becoming brownish-white when dry, with pollen of
Purple-podded pea, which, as its name expresses, has dark -pl).?['
pods with very thick skin, becoming pale reddish purple whe
Bt Tt T sulavaiel tho tall garne during Lweoii il
as never seen or heard o it producing a purplo pod : eva
Jess, a flower fortlised by pollen
dlouded with purplish-
A space of about two inches in leng&h towards the extremity of the.
Dod, and & bisalle paoe meer tha stalk, wers. thos coloural i
comparing the colour with that of the purple pod, both pods havi
Deen first dried and then soaked in water, it was found to be iden
cally the same;; and in both the colour was confined to the cells Iyi
imnmediately beneath the outer skin of the pod. The valves of

g8

127 ¢ Philosophi

Transact.’ vol. ¢ Bastarderzeugung,’ 1849, ss. 81 and.
499,

Transact, Hort, 1% ¢ Gard. Chron.,’ 1854, p. 404
Soo,? Vol v. p. 284: and Girtaor, % Thidy 1865, p, 900,
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' crossed pod were also decidedly thicker and stronger than those of
' the pods of the mother-plant, but this may possibly have been an
. accidental circumstance, for I know not how far their thickness is a
variable character iu the Tall Sugar-pea.
 peas of the Tall Sugar-pea, when dry, are pale greenish-
Drown, thickly covered with dots of dark purple so minute as to be
visiblo only throngh a lens, and Mr. Laxton has never seen or heard
of this variety producing a purple pea; but in the crossed pod one of
the peas was of a uniform beautiful violet-purple tint, and a second
was irregularly clouded with pale purple. The eolour lies in the
outer of the two coats which surround the pea. As the peas of the
purple-podded variety when dry are of a pale greenish-buff, it would
at first appear that this remarkable change of colour in the peas in
the crossed pod could not have been cansed by the direct action of
the pollen of the purple-pod: but when we bear in mind that this
latter variety has purple flowers, purple marks on its stipules, and
purple pods; and that the Tall Sugar-pea likewise has purple flowers
and stipules, and microscopically minute purple dots on the peas,
we can hardly doubt that the tendency to the produetion of purple
in both parents has in combination modified the colour of the poas
in the crossed pod. After having examined these specimens, I
crossed the same two varieties, and the peas in ono pod, but not the
pods themselyes, wero clouded and tinted with purplish-red in a
much more conspicuous manner than the peas in the unerossed
pods prodneed at the same time by the same plants. I may notice
as a caution that Mr. Laxton sent me various other crossed peas
slightly, or even greatly, modified in colour; but the change in
these cases was due, as had been suspected by Mr. Laxton, to the
altered colour of the cotyledons, seen through the transparent coats .
of the peas; and as the cotyledons are parts of the embryo, these
cases are not in any way remarkable.

Turning now to the genus Matthiola. The pollen of one kind of
stock sometimes affects the colour of the seeds of another kind, used
as the mother-plant. I give the following case the more readily,
as Giirtnor doubted similar statements previously made with respect
to the stock by other obscrvers. A well-known horticulturist,
Major Trevor Clarke, informs me® that the seeds of the large red-
flowered biennial stock, Matthiola annuu (Cocardewu of the French),
are light brown, and those of the purple branching Queen stock
(M. incen) are violet-black; and he found that, when flowers of
the red stock were fertilised by pollen from the purple stock, they
yielded about fifty per cent. of ack sceds. He sent me fonr pods
Trom a red flowered plant, two of which had been fertilised by their
own_pollen, and they included pale brown seed; and two which

Deen erossed by pollen from the purple kind, and they included
sceds all deeply finged with black. These latter seeds yielded

1 S also a paper by this ob-  Hort, and Bot. Congress of London,
server, read before the International 1866,
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purple-flowered plants like their father; whilst the pale brown
seeds yielded normal red-flowered plants; and Major Clarke, by
sowing similar_sceds, has observed on a greater scale the camy
result. The evidence in this caso of the direct action of the pollen
of one species on the colour of the seeds of another species appears
to me conclusive,

Gallesio™ fertilised the flowers of an orange with pollen from the
Temon; and one fruit thus produced hore o longitudinal stripe of.
peel having the colour, flavour, and other characters of the lomon,
Mr. Anderson® fertilised a green-fleshed melon with pollen from &
scarlet fleshed kind; in two of the fruits “a sensible change was
perceptible: and four other fruits were romewhat altered both
internally and externally.” The seeds of the two first-mentioned
fruits produced plants partaking of the good properties of both
parents. In the United States, where Cucurbitacer are largely
cultivated, it is the popular beliof that the fruit is thus dircotly
affected by foreign pollen; and I have received a similar statement.
with respect to the cucumber in England. It is believed that
grapes have been thus affected in colour, size, and shape : in France
a pale-coloured grape had its juice tinted by the pollen of the darke
coloured Teinturier; in Germany a variety bore berries which werg.
affected by the pollen of two adjoining kinds; some of the berries
being only partially affected or mottled. ™

As long ago s 1751 it was observed that, when differently-
coloured varieties of maize grew near each other, they mutually
affected each other’s seeds, and this is now a-popular belief in thy
United States. Dr. Savi™ tried the experiment with care: he
sowed yellow and black-seeded maize together, and on the same ear
some of the seeds were yellow, some black, and some mottled, the
differently coloured seeds being arranged ‘irregularly or in rows.
Prof. Hild epeated the experi ith the i

18 ¢Traite du Citrus, p, 40, quoted in  Henfrey’s *Botanical
e Transact. Hort. Soc.’ vol. iii.  Guaette, vol. i, p. 277. A case fn
P- 318, See also vol. v. p. 65, England has recently been alluded to
'} prof. Asa Gray, ‘Proc. Acad. by the Rev. J. M. Berkeloy before the
i I Hort. Soc. of London,

Bave received statements o the same 13 “Philosophical  Transactionsy! |

effect from other personsin the United  vol. xlvii, 1751-53, p. 206,

States. 17 Gallesio, + Teoria della Riprodu-
1% For the French case, see ‘ Journ.  zione ’ 1816, p. 95,

Hort. Suc,’ vol. . new series, 1866, p. 13 ¢Bot,” Zeitung, May, 1808, p.

30.  For Germany, see M. 'k, 326,
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to the axis. Mr. Arnold, in Canada, varied the experiment in an
interesting manner: “a female flower was subjected first fo the
“ action of pollen from a yellow variety, and then to that from a
“white variety; the result was an ear, each grain of which was
“yellow below and white above.”’® "With other plants it has
oceasionally been observed that the crossed offspring showed the
influence of two kinds of pollen, but in this case the two kinds
affected the mother-plant.

Mr. Sabine states™ that he has seen the form of the nearly
globular seed-capsule of Amarylis vittat altered by the application
of the pollen of another species, of which the capsule has gibbous
angles.  With an allied genus, a well-known botanist, Maximowicz,
has deseribed in detail the striking results of reciprocally fertilising
Lilium bulbiferum and davuricum with each other's pollen. Each
species produced fruit not like its own, but almost identical with
that of the pollen-bearing species; but from an accident only the
fruit of the latter species was carefully examined ; the seeds were
intermediate in the development of their wings.

Fritz Miller fertilised Cattleya leopoldi with pollen of Epidendron
cinnabarinum ; and the capsules contained very faw seeds; but these
presented a most wonderful appearance, which, from the deseription
given, two botanists, Hildebrand and imowicz, attribute to the
direct action of the pollen of the Epidendron !

M. J. Anderson Henry ' crossed Rhododendron dalhousice with
the pollen of B. nuttallii, which is one of the largest-flowered and
noblest species of the genus. The largest pod produced by the
former species, when fertilised with its own pollen, measured 1% inch
in length and 1} in girth; whilst three of the pods which had been
fertilised by pollen of R. nuttallii measured 1% inch in length and
10 less than % inches in girth. Here the effect of the foreign pollen
‘was apparently confined to inereasing the size of the ovarium; but
we must be cautious in assuming, as the following case shows, that
size had been transferred from the male parent to the capsule of the
female plant. Mr. Henry fertilised Arabis blepharophylla with pollen
of . soyeri, and the pods thus produced, of which he was so kin
as to send me detailed measurements and sketches, were much

er in all their dimensions than those naturally produced by
eithier the male or female parent-species. In a future chapter we
shall see that the organs of vegetation in hybrid plants, indepen-

19 Sge Dr. J. Stockton-Hough, in
American Naturalist, Jan. 1874, p.

"o ¢Trapsact. Hort. Soc.,’ vol. v.

P 69.

11 ¢ Bull, de Acad. Imp. de St.
Petersburg,” tom. xvii. p. 275, 1872.
The author gives references to those
cases in the Solanace of fruit affected

by foreign pollen, but as it does nov
appear that the mother-plant was
artificially fertilised, 1 have not
entered into details.

15 ¢ Bot. Zeitung,’ Sept. 1868, p.
831, For Maximowicz's judgment,
sco the paper last referred to.

143 ¢ Journal of Horticulture, Jan.
20, 1863, p. 46.
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dently of the character of either parent, are sometimes developed
1o a monstrous size; and the increased size of the pods in the fore-
going cases may be an analogons On the other hand, M. de
Saporta informs me that an isolated female plant of Pistacia vera is
very apt to be fortilised by the pollen of neighbouring plants of
P. lerehinthus, and in this case the fruits are only half their proper
size, which he attributes to the influence of the pollen of P,
terebinthus,

No case of the direct action of the pollen of one variety on another
is better authenticated or more remarkable than that of the common
apple. The fruit here consists of the lower part of the ealyx and of
the upper part of the flower-peduncle’ in a metamorphosed con-
dition, so that the effect of the foreign pollen has extended even be~
yond the limits of the ovarium. Cases of apples thus affected were
recorded by Bradley in the carly part of the last century ; and other
cases are given in old volumes of the ¢ Philosophical Transactions; ™
in one of these s Russeting apple and an adjoining kind mutually
affected each other’s fruit; and in another case a smooth apple
affected a rough-coated kind. Another instance has been given 46
of two very different apple-trees growing close to each other, which
‘bore fruit resembling each other, but only on the adjoining branches.
1t is, however, almost superfluous to adduce these or other cases,
after that of the St. Valery apple, the flowers which, from the abe
ortion of the stamens, do not produce pollen, but are fertilised by
the girls of the neighbourhood with pollen of many kinds; and they
Dear fruit, “ differing from one another in size, flavour, and colour,
but ing in character the ite kinds by which they
have been fertilised.”"

T have now shown, on the authority of several excellent
observers, in the case of plants belonging to widely different
ordlers, that the pollen of one specics or variety, when applied
to the female of a istinct form, occasionally causes the coats
of the seeds, the ovarium or fruit, including even the calys
and upper part of the peduncle of the apple, and the axis.
of the ear in maize, to be modified. Sometimes the whole
ovarium or all the seeds are thus affected ; sometimes only &

M e on this head the high
authority of Prof. Decaisne, in a paper
trauslated in ¢ Journ. H t. Soc.,’ vol.

. 5251
vol. xlv., 1747-48, p. 602.

18 ¢ Transact. Hort. Soc.,” vol. v.
pp. 65 and 63, See, also, Prof.
Hildebrand, with a coloured figure,
in ‘Bot. Zeitung,’ May 15, 1868, p.

327 Puvisalso has collected, * De la
Dégénération,’ 187, p. 36) several
other instances; but it is not in all
cases possible to distinguish between
the direct action of foreign pollenand
bud-variations.

M T, de Clermont-Tonnerre, in
¢ Mém. de I Soc. Linn. de Paris,” tom.
i, 1825 p. 164,
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certain number of the seeds, as in the case of the pea, or only
a part of the ovarium, as with the striped orange, mottled
grapes, and maize, is thus affected. Tt must not be supposed
that any direct or immediate effect invariably follows the
use of foreign pollen: this is far from being the case ; nor
is it known on what conditions the result depends. Mr.
Knight 3 expressly states that he has never seen the fruit
thus affected, though he crossed thousands of apple and other
fruit-trees.

There is not the least reason to believe that a branch which
has borne seed or fruit directly modified by foreign pollen is
itself affected, so as afterwards to produce modified buds;
such an from the temporar ion of the
flower with the stem, would be hardly possible. Hence, but
very few, if any, of the cases of bud-variation in the fruit of
trees, given in the early part of this chapter can be accounted
for by the action of foreign pollen; for such fruits have
commonly been propagated by budding or grafting. It is
also obvious that changes of colour in flowers, which neces-
sarily supervene long before they are ready for fertilisation,
and changes in the shape or colour of leaves, when due to the
appearance of modified buds, can have no relation to the
action of foreign pollen.

The proofis of the action of foreign pollen on the mother-
plant have been given in considerable detail, because this
action, as we shall see in a future chapter, is of the highest
theoretical importance, and because it is in itself a remarkable
and apparently anomalous circumstance. That it is remark-
able under a physiological point of view is clear, for the
male clement not only affects, in accordance with its proper
function, the germ, but at the same time various parts of the
mother-plant, in the same manner, as it affects the same part
in the seminal offspring from the same two parents. We thus
learn that an ovule is not indispensable for the reception of
the influence of the male element. But this direct action of
the male element is not so anomalous as it at first appears,

, for it comes into play in the ordinary fertilisation of many

% <Transact. of Hort. Soc.,’ val. v. . 08,
VOL.

© The Complete Work of Charles Darwin Online



434 ON THE DIRECT ACTION OF THE Crar. XI.

flowers.  Giirtner gradually increased the number of pollen
grains until he succeeded in fertilising a Malva, and hasié?
proved that many grains arc first expended in the development,
or, as he expresses it, in the satiation, of the pistil and ovarium,
Again, when one plant is fertilised by a widely distinot
species, it often happens that the ovarium is fully and quickly
developed without any sceds being formed ; or the coats of
the sceds are formed without any embryo being developed
within. Prof. Hildebrand, also, has lately shown 14 that, in
the normal fertilisation of several Orchidew, the action of
the plant’s own pollen is necessary for the development of
the ovarium; and that this development takes place not
only long before the pollen-tubes have reached the ovules,
but even before the placentw and ovules have been formed ;
50 that with these orchids the pollen acts directly on the
ovarium, Ox the other hand, we must not overrate the effi-
cacy of pollen in the case of hybridised plants, for an embryo
may be formed and its influence excite the surrounding tissues
of the mother-plant, and then perish at a very early age
and be thus overlooked. Again, it is well known that with
many plants the ovarium may be fully developed, though
pollen be wholly excluded. Lastly, Mr. Smith, tho late
Curator at Kew (as I hear through Dr. Hooker), observed
with an orchid, the Bonatea speciosa, the singular fact that the
development of the ovarium could be effected by the mechanical
irritation of the stigma. Nevertheless, from the number of
the pollen-grains expended “in the satiation of the ovarium
and pistil,’ —from the generality of the formation of the
ovarium and sced-coats in hybridised plants which produce
10 seeds, —and from Dr. Hildebrand’s observations on orchids,
we may admit that in most cases the swelling of the
ovarium, and the formation of the secd-coats are at least
aided, if not wholly caused, by the direct action of the pollen,
independently of the intervention of the fertilised germ,
Therefore, i’ the previously given cases we have only to
149 ¢ Beitriige zur Kenntniss der  Wirkung des Pollens’ ¢Botanische
Befruchtung,’ 1844, s. 347. Zeitung, No. 44 et seq., Oct. 30, 1863 ;
150 ¢Die Fruchtbildung der Orchi-  and Aug. 4, 1865, s. 249,
deen, ein Beweis fiir die doppelte
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believe in the further power of pollen, when applied to a
distinet species or variety, to influence the shape, size, colour,
texture, &c., of certain parts of the mother-plant.

Turning now to the animal kingdom. If we could imagine
the same flower to yield seeds during successive years, then it
would not be very surprising that a flower of which the
ovarium had been modified by foreign pollen should next
year produce, when self-fertilised, offspring modified by
the previous male influence. Closely analogous cases have
actually occurred with animals. In the case often quoted
from Lord Morton,'s! a nearly purely-bred Arabian chesnut
mare bore a hybrid to a quagga; she was subsequently sent
to Sir Gore Ouseley, and produced two colts by a black Arabian
horse. These colts were partially dun-coloured, and were
striped on the legs more plainly than the real hybrid, or even
than the quagga. One of the two colts had its neck and
some other parts of its body plainly marked with stripes.
Stripes on the body, not to mention those on the legs, are ex-
tremely rare,—I speak after having long attended to the
subject,—with horses of all kinds in Europe, and are almost
unknown in the case of Arabians. Butwhat makes the case
still more striking is that in these colts the hair of the mane
resembled that of the quagga, being short, stiff. and upright.
Hence there can be no doubt that the quagga affected the
character of the offspring subsequently begot by the black
Arabian horse. Mr. Jenner Weir informs me of a stnctly
parallel case: his neighhb \r. hbrid
has a horse, bred by Lord Mostyn, which had previously
borne a foal by a quagga. This horse is dun with a dark
stripe down the back, faint stripes on the forchead between the
eyes, plain stripes on the inner side of the fore-legs and rather
more faint ones on the hind-legs, with no shoulder-stripe.
The mane grows much lower on the forehead than in the
horse, but not so low as in the quagga or zebra. The hoofs
are proportionally longer than in the horse,—so much so that
the farrier who first shod this animal, and knew nothing of
’

31 ¢ Philos. Transact.,’ 1821, p. 20.
272
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its origin, said, “Had I not seen T was shoeing a horse, I
should have thought I was shoeing a donkey.”

With respect to the varieties of our domesticated animals,

many similar and well-authenticated facts have been pub-

lished,'s* and others have been communicated to me, plainly
showing the influence of the first male on the progeny sub-
sequently borne by the mother to other males. It will
suffice to give a singlo instance, recorded in the * Philosophical
Transactions,’ in a paper following that by Lord Morton
Mr. Giles put a sow of Lord Western's black and white
Essex breed to a wild boar of a deep chesnut colour; and
the “ pigs produced partook in appearance of both boar and
sow, but in some the chesnut colour of the boar strongly pre-
vailed.” After the boar had long been dead, the sow was.
put to a boar of her own black and white breed—a kind

8 Dr hler Hacrey o8 S8 S, half like the short-haired progeny of
markabl + of Cros-bresding’ the fint father.” | have givan
1851, On the ¢ Physiology of Breed-  the text one case with pigs;

Dr. Prosper an, tom. ii. p. 58.
Mr. W. Sedgwick in ‘British and
Forsign Melioo Chirurgieal Review,’
1883, Tuly . Bron, in his
ichte der n.m, 1843, B. ii.
has collected several cases
‘with respect to mares, sows, and dogs.
Mr. W. C. L. Martin (History of
the Dog,” 1843, p. 104) says he can
personally vouch for the influence
of the male parent on_subsequent
litters by other dogs. A French poet,
Jacques Savary, who wrote in 1663
on dogs, was aware of this singular
fact. Dy Bowerbak has given us

equally striking one has oo ecehil
piblished  in Germany, ¢ Hlusts
Landwirth, Zeitung,” 1868, Nov. 17,
. 148, It is worth notice that
farmers in S. Brazil (as I hear from
Frita Mller) and at. the G of Goad
ope (as I have heard from two
trustworthy persons) are convinced
that mares which have once borne
mules, when subsequently put to
horses, are extremely liable to pro-
duce_colts, striped like a mule. Dr.
Wilckens,of Pogarth, gives(* Jahrbuch
Landwirthschaft,” ii. 1869, p. 825)
a striking and analogous case. A
merino ram, having two small lappets
or flaps of skin on the neck, wasin
pintar of 1681-23. put o serey
e 1 of whom bore lambs

casoi—.
i Barbary bitch was first ac.
cidentally impregnatod by a mongrel
spaniel with long brown hair, and
she produced five’ puppies, three of
which were hairless and two_covered
with short brown hair. The next
time she was put to a black, hairless
Barbary dog; “but the mischief
had been implanted in the mother,
and again about half the litter looked
like pure Barbarys, and the other

with similar ﬁ'lp! on_ their necks.
The ram was killed in the spring of
1862, and subsequently to his death
the ewes were put to other Merino
rams, and in 1863 to Southdown
rams, none of whom ever have neck
lappets : nevertheless, even as long
afterwards as 1867, several of these
ewes produced lambs bearing these
appendages.

© The Complete Work of Charles Darwin Online




Crap. XL SUMMARY OF THE CHAPTER. 437

‘which is well known to breed very true and never to show
any chesnut colour,—yet from this union the sow produced
some young pigs which were plainly marked with the same
chesnut tint as in the first litter. Similar cases have so
frequently ocourred, that careful breeders avoid putting a
choice female of any animal to an inferior male, on account
of the injury to her subsequent progeny which may be
expected to follow.

Some physiologists have attempted to account for these
remarkable results from a previous impregnation, by the
imagination of the mother having been strongly affected;
but it will hereafter be seen that there are very slight grounds
for any such belief. Other physiologists attribute the result
to the close 'h and freely i icating blood-
vessels between the modified embryo and mother. But the
analogy from the action of foreign pollen on the ovarium, sced-
coats, and other parts of the mother-plant, strongly supports
the belief that with animals the male element acts directly on
the female, and not through the crossed embryo. With
birds there is no close connection between the embryo and
mother; yet a careful observer, Dr. Chapuis, states'®® that
with pigeons the influence of a first male sometimes makes
itself perceived in the succeeding broods; but this statement
requires confirmation.

Conclusion and Summary of the Chapter.—The facts given in
the latter half of this chapter are well worthy of consideration,
as they show us in how many extraordinary modes the union
of one form with another may lead to the modification of the
seminal offspring or of the buds, afterwards produced.

There is nothing surprising in the offspring of species or
varieties crossed in the ordinary manner being modified ; but
the case of two plants within the same seed, which cohere
and differ from each other, is curious. When a bud is formed
after the cellular tissue of two species or two varieties have
been united, and it partakes of the characters of both
parents, the case is wonderful. But Ineed not here repeat
what has been so lately said on this subject. We have

153 ¢ Le Pigeon Voyageur Belge,’ 1885, p. 59.

© The Complete Work of Charles Darwin Online



438 CONCLUSION AND SUMMARY Cmar. XL

“also seen that in the caso of plants the male element may.
affect in a direct manner the tissues of the mother, and
with animals may lead to the modification of her future pro-
geny. In the vegetable kingdom the offspring from a cross
Detween two species or varieties, whether effectod by seminal
generation or by grafting, often revert, to a greater or less
degree, in the first or in a succeeding generation, to the two
parent-forms ; and this reversion may affect the whole flower,
fruit, or leaf-bud, or only the half or a smaller segment of 4.
single organ. In some cases, however, such sogregation of

‘haracter depends on am incapacity for union rather
than on reversion, for the flowers or fruit which are first pro-
duced display by segments the characters of both parents. The
varions facts here given ought to be well considered by any
one who wishes to embrace under a single point of view the
many modes of reproduction by gemmation, division, and
sexual union, the reparation of lost parts, variation, inheritance,
reversion, and other such phenomena. Towards the close of
the second volume I shall attempt to connect these facts
together by the hypothesis of pangenesis.

In the early half of the present chapter I have given a long
list of plants in which throngh bud-variation, that is, inde:
pendently of reproduction by seed, the fruit has suddenly
become modified in size, colour, flavour, hairiness, shape, and.
time of maturity; flowers have similarly changed in shape,
colour, in being double, and greatly in the character of the
calyx; young branches or shoots have changed in colour, in
bearing spines and in habit of growth, as in climbing or in
weeping; leaves have changed in becoming variegated, in
shape, period of unfolding, and in their arrangement on the
axis. Buds ofall kinds, whether produced on ordinary branches
or on subterranean stems, whether simple or much modified
and supplied with a stock of nutriment, as in tubers and bulbs,
areall liable to sudden variations of the same general nature,

In the list, many of the cases are certainly due to reversion
to characters not acquired from a cross, but which were
formerly present and have since been lost for a longer or
shorter time;—as when a bud on a variegated plant produces
plain leaves, or when the variously-coloured flowers of the

- AT e e e G e
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Chrysanthemum revert to the aboriginal yellow tint. Many
other cases included in the list are probably due to the plants
being of crossed parentage,and to the buds reverting either
completely or by segments to one of the two parent-forms.1%

We may suspect that the strong tendency in the Chrysan-
themum to produce by bud-variation differently-colonred
flowers, results from the varieties having been at some time
intentionally or accidentally crossed; and this is certainly
the case with some kinds of Pelargonium. So it may be to a
large extent with the bud-varietics of the Dahlia, and with
the “broken colours ” of Tulips. When, however, a plant
reverts by bud-variation to its two parent forms, or to one of
them, it sometimes does not revert perfectly, but assumes a
somewhat new character,—of which fact, instances have been
given, and Carriére gives' another in the cherry.

Many cases of bud-variation, however, cannot be attributed
to reversion, but to so-called spontaneous variability, as is
50 common with cultivated plants raised from seed. As a
single variety of the Chrysanthemum has produced by buds
six other varieties, and as one variety of the gooscherry has
borne at the same time four distinct kinds of fruit, it is
scarcely possible to believe that all these variations are due to
roversion. We can hardly believe, as remarked in a previous
chapter, that all tho many peaches which have yielded
nectarine-buds are of crossed parentage. Lastly, in such
cases as that of the moss-rose, with its peculiar calyx, and of
the rose which bears opposite leaves, in that of the Imanto-
phyllum, &c., there is no known natural species or variety

154 1¢ may be worth while to call
attention to the several means by
which flowers and _fruit become
striped or mottled. Firstly, by the
direct action of the pollen of another

3
&

do not readily unite, as with Mirabilis
and Dianthus. Thirdly, in crossed
plants of a subsequent generation
by reversion, through either bud or
seminal generation, ~ Fourthly, by re-

version to a character not originally
gained by a eross, but which had
long been lost, as with white-flowered
varieties, which we shall hereafter see
often become striped with some other
colour. Lastly, there are cases, as
when peaches are produced with a
half or quarter of the fruit like a
nectarine, in which the change is
apparently due to mere variation,
through *either bud or  seminal
generation.

155 ¢ Production des Variétés,’ p.
37
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from which the characters in question could have been derived
by a cross. We must attribute all such cases to the appear-
ance of absolutely new characters in the buds. The varicties
which have thus arisen cannot be distinguished by any
external character from scedlings ; this is notoriously the case,
with the varieties of the Rose, Azalca, and many other plants.
1t deserves notice that all the plants which have yielded
bud-variations have likewise varied greatly by seed.

The plants which have varied by buds belong to so many
orders that we may infer that almost every plant would be
liable to variation, if placed under the proper exciting
conditions. These conditions, as far as we can judge, mainly
depend on long-continued and high cultivation; for almost
all the plants in the foregoing list aro perennials, and have
been largely propagated in many soils, under different climates,
by cuttings, offsets, bulbs, tubers, and especially by budding
or grafting. The instances of annuals varying by buds, or
producing on the same plant differently coloured flowers,
are comparatively rare: Hopkirk % has seen this with Con
volvulus tricolor ; and it is not uncommon with the Balsam
and annual Delphini According to Sir R. Sch gk,
plants from the warmer temperate regions, when cultivated
under the hot climate of St. Domingo, are eminently liable to
bud-variation. T'am informed by Mr. Sedgwick that moss-
roses which have often been taken to Caleutta always ther
loso their mossiness; but change of climate is by no means a
necessary contingent, as we sce with the gooseberry, currant,
and in many other cases. Plants living under their natural
conditions are very rarely subject to bud-variation. Varie-
gated leaves have, however, been observed under such circume
stances ; and I have given an instance of variation by buds on
an ash-tree planted in ornamental grounds, but it is doubtful
whether such a tree can be considered as living under strictly
natural conditions. Girtner has seen white and dark-red
flowers produced from the same root of the wild Achillea
millefolium ; and Prof. Caspary has seen a completely wild
Viola lutea bearing flowers of two different colours and sizes.1?

1% ¢Flora Anomala,” p. 164. Gesell. zu Kisnigsberg,” Band vi., Feb.
157 ¢Schriften der physisch-okon. 3, 1865, s. 4.
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As wild plants are so rarely liable to bud-viriation, whilst
highly cultivated plants long propagated by artificial means
have yiclded many varioties by this form of reproduction, we
are led through a series such as the following,—namely, all
~ the eyes in the same tuber of the potato varying in the same
manner,—all the fruit on a purple plum-tree suddenly
becoming yellow,—all the fruit on a double-flowered almond
suddenly becoming peach like,—all the buds on grafted trees
being in a very slight degree affected by the stock on which
" they have been worked,—all the flowers on a transplanted
heartsease changing for a time in colour, size, and shape,—we
are led hy such a series to look at every case of bud-variation
as the direct result of the conditions of life to which the
plant has been exposed. On the other hand, plants of the
same variety may be cultivated in two adjoining beds, appa-
rently under exactly the same conditions, and those in the one
bed, as Carriére insists,'%* will produce many bud-variations,
and those in the other not a single one. Again, if we look to
~ such casesas that of a peach-tree which, after having been cul-
tivated by tens of thousands during many years in many
countries, and after having annually produced millions of
buds, all of which have apparently been exposed to precisely
the same conditions, yet at last suddenly produces a single
bud with its whole character greatly transformed, we are
driven to the conclusion that the transformation stands in
no direct relation to the conditions of life.

We have seen that varieties produced from seods and from
buds resemblo each other so closely in general appearance
that they cannot bo distinguished. Just as certain species
and groups Af species, when propagated by seed, are more
variable than other species or genera, so it is in the case of
certain bud-varieties. Thus, the Queen of England Chry-
santhemum has produced by this latter process no less than
six, and Rollisson’s Unique Pelargonium four distinct
varieties ; moss-roses have also produced several other moss-
roses. The Rosacew have varied by buds more than any
other group of plants; but this may bo in large part due
to so many members having been long cultivated; but

158 ¢ Production des Variétés,' pp. 58, 70.
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within this same gronp, the peach has often varied by buds,
whilst the apple and pear, both grafted trees extensively
cultivated, have afforded, as far as I can ascertain, extremely
few instances of bud-variation.

The law of analogous variation holds good with varieties
produced by buds, as with those produced from seed : more
than one kind of rose has sported into a moss-rose; more
than one kind of camellia has assumed an hexagonal form ; and
at least seven or eight varieties of the peach have produced
nectarines.

The laws of inheritance scem to be nearly the same with
seminal and bud varieties. We know how commonly reversion
comes into play with both, and it may affect the whole, or
only segments of a leaf, flower, or fruit. When the tendency
to reversion affects many buds on the same tree, it becomes
covered with different kinds of leaves, flowers, or fruit; but
there is reason to believe that such fluctuating varieties have
generally arisen from seed. It is well known that, out of a
number of scedling varieties, some transmit their character
much more truly by seed than others; so with bud-varieties,
some retain their character by successive buds more truly than
others ; of which instances have been given with two kinds
of variegated Enonymus and with certain kinds of tulips and
pelargoniums, Notwithstanding the sudden production of
bud-varieties, the characters thus acquired are sometimes
capable of ission by seminal duction: Mr. Rivers
has found that generally h by
seed ; and the mossy character has been transferred by crossing
from one species of rose to another. The. Boston nectarine,
which appeared as a bud-variation, produced by seed a closely.
allied nectarine. On the other hand, scedlings from some
bud-variations have proved variable to an extreme degree,15t
We have also heard, on the authority of Mr. Salter, that
seeds taken from a bianch with leaves variegated through
bud-variation, transmit this character very feebly; whilst
many plants, which were variegated as scedlings, transmit
variegation to a large proportion of their progeny.

Although I have been ablo to collect a good many cases of

150 Carritre, * Production des Variétés," p. 39.
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bud-variation, as shown in the previous lists, and might pro-
bably, by searching foreign horticultural works, have col-
leoted very many more cases, yet their total number is as
nothing in comparison with that of seminal varieties. With
seedlings raised from the more variable cultivated plants, the
variations are almost infinitely numerous, but their differences
are generally slight: only at long intervals of time a strongly
marked modification appears. On the other hand, it is a
singular and inexplicable fact that, when plants vary by buds,
the variations, though they occur with comparative rarity, are
often, or even generally, strongly pronounced. 1t struck me that
this might perhaps be a delusion, and that slight changes often
occurred in buds, but were overlooked or not recorded from
being of no value. Accordingly, I applied to two great
authorities on this subject, namely, to Mr. Rivers with
respect to fruit-trees, and to Mr. Salter with respect to flowers.
Mr. Rivers is doubtful, but does not remember having noticed
very slight variations in fruit-buds. Mr. Salter informs me
that with flowers such do occur, but, if propagated, they
generally lose their new character in the following year; yet
he concurs with me that bud-variations usually at once assume
a decided and permanent character. We can hardly doubt
that this is the rule, when we reflect on such cases as that
of the peach, which has been so carefully observed, and of
which such trifling seminal varioties have been propagated, yot
this tree has produced by bud
and only twice (as faras I can learn) any other variety,
namely, the Barly and Late Grosse Mignonne peaches ; and
these différ from the parent-treo in hardly any character
except the period of maturity.
To my surprise, I hear from Mr. Salter that he brings the
. principle of selection to bear on variegated plants propagated
Dby buds, and has thus greatly improved and fixed several
varieties. He informs me that at first a branch often pro-
duces variegated leaves on one side alone, and that the leaves
are marked only with an irregular edging or with a fow lines
of white and yellow. To improve and fix such varieties, he
finds it necessary to encourage the buds at the bases of the
most distinetly marked leaves, and to propagate from them
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alone. By following with perseverance this plan during
three or four successive seasons, a distinct and fixed variety
can generally be secured.

Finally, the facts given in this chapter prove in how close
and remarkable a manner the germ of a fertilised sced and
the small cellular mass forming a bud, resemble each other in
all their functions—in their power of inheritance with ocea-
sional reversion,—and in their capacity for variation of the
same general nature, in obedience to the same laws. This re-
semblance, or rather identity of character, is shown in the
most striking manner by the fact that the cellular tissue
of one species or variety, when budded or grafted on another,
may give rise to a bud having an intermediate character.
We have seen that variability does not depend on sexual
generation, though much more frequently its concomitant than
of bud reproduction. We have scen that bud-variability
is ot solely dependent on reversion or atavism to long-lost
characters, or to those formerly acquired from a cross, but
appears often to be spontaneous. But when we ask ourselyes
what is the cause of any particular bud-variation, we are lost
in doubt, being driven in some cases to look to the direct
action of the external conditions of life as sufficient, and in
other cases to feel a profound conviction that these have played.
a quite subordinate part, of not more importance than the
nature of the spark which ignites a mass of combustible
matter. .8
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CHAPTER XII

INHERITANCE.

o orR
TRIFLING CHARACTERS
8 IN THE EYE INHERITED
—DISEASES IN THE HORSE: 5 AND VIGOU
DEVIATIONS OF STRUCTURE—FPOLYDACTYLISM AND REGROWTH OF SUPER-
NUMERARY DIGITS AFTER AMPUTATION—CASES OF SEVERAL CHILDREN
SIMILARLY AFFECTED FEOM NON - AFFECTED PARENTS — WEAK AND
NCE: IN WEEPING TREES, IN DWARFNESS, COLOUR
OF FRUIT AND VE UR OF HORSES — NON ™
CERTAIN OASES—INHERITANCE OF STRUCTURE AND HABITS OVERBORNE
BY HOSIILE CONDITIONS OF LIFE, BY INCESSANTLY RECURRING VARIA-
BILITY, AND BY REVERSION—CONCLUSION.

WONDERFUL NATURE OF g
ANIMALS—INHERITANCE NOT DUE TO CHANCE-

Tin subject of inheritance is an immense one, and has been
treated by many anthors. One work alone, *De I'Hérédité
Naturelle,” by Dr. Prosper Lucas, runs to the length of 1562
pages. We must confine ourselves to certain points which have
an important beaving on the general subject of variation, both
with domestic and natural productions. It is obvious that a
variation which is not inherited throws no light on the deri-
vation of species, nor is of any service to man, except in the
case of perennial plants, which can be propagated by buds.
1t animals and plants had never been domesticated, and
wild ones alone had been observed, we should probably never
hirve heard the saying, that “like begets like.” The propo-
sition would have been as self-cvident as that all the buds on
the same tree are alike, though neither proposition is strictly
true. For, as has often been remarked, probably mo two
individuals are identically the same. All wild animals re-
cognise each other, which shows that there is some difference
between them ; and when the eye is well practised, the shep-
herd knows each sheep, and man can distinguish a fellow-
man out of millions on millions of other men. Some authors
have gone so far as to maintain that the production of slight
differences is as much a necessary function of the powers of
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generation, as the production of offspring like their parents.
This view, as we shall see in a future chapter, is not theoreti-
cally probable, though practically it holds good. The saying
that *like begets like” has, in fact, arisen from tho perfect
confidence felt by breeders, that a superior or inferior animal
will generally reproduce its kind; but this very superiority
or inferiority shows that the individual in question has
departed slightly from its type.

The whole subject of inheritance is wonderful. When a
new character arises, whatever its nature may be, it generally
tends to be inherited, at least in a temporary and sometimes
in a most persistent manner. What can be more wonderful
than that some trifling peculiarity, not primordially attached
to the species, should be transmitted through the male or
female sexnal cells, which are so minute as not to be visible
to the naked eye, and afterwards through the incessant
changes of a long course of development, undergone either in
the wombor in the egg, and ultimately appear in the offspring
when mature, or even when quite old, as in the case of certain
diseases? Or again, what can be more wonderful than the
well-ascertained fact that the minute ovule of a good milking
cow will produce a male, from whom a cell, in union with an.
ovule, will produce a female, and she, when mature, will have
large mammary glands, yiclding an abundant supply.of milk,
and even milk of a particular quality? Nevertheless, the
real subject of surprise is, as Sir H. Holland has well remarked,!
not that a character should be inherited, but that any should
ever fail to be inherited. In a future chapter, devoted to an
hypothesis which T have termed pangenesis, an attempt will
bo made to show the means by w]:uch characters of all kinds
are  fro

Some writers,? o bevbrint mendad to natural history,
have attempted to show that the force of inheritance has been
much exaggerated. The breeders of animals would smile at

such simplicity; and if they to make any
1 ¢ Medical Notes and Reflections,’ tistics. See also Mr. Bowen, Professor
8rd it 1855, p. 267, of Moral Philosophy, in ¢ Proc.

Buckle, in bis *History of Amerkcan Acad. of Seiezces yol i
Givilsstion; sxpresscs foubts oa the g 105
subject, owing to the want of sta-
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answer, might ask what would be the chance of winning a
prize if two inferior animals were paired together? They
might ask whether the half-wild Arabs were led by theoreti-
cal notions to keep pedigrees of their horses? Why have
pedigrees been serupulously kept and published of the Short-
horn cattle, and more recently of the Hereford breed ? Is it
an illusion that these recently improved animals safely trans-
mit their excellent qualities even when crossed with other
breeds? have the Shorthorns, without good reason, been
purchased at immense prices and exported to almost every
quarter of the globe, a thousand guincas having been given
for a bull? With greyhounds pedigrees have likewise been
kept, and the names of such dogs, as Snowball, Major, &e.,
are as well known to conrsers as those of Eclipse and Herod
on the turf. Even with the Gamecock, pedigrees of famous
strains were formerly kept, and extended back for a century.
With pigs, the Yorkshire and Cumberland breeders “ preserve
and print pedigrees;” and to show how such highly-bred
animals ate valued, I may mention that Mr. Brown, who
won all the first prizes for small breeds at Birmingham in
1850, sold a young sow and boar of his breed to Lord Ducie
for 43 guineas; the sow alone was afterwards sold to the
Rev. F. Thursby for 65 guineas; who writes, “She paid me
very well, having sold her produce for 3001, and having now.
four breeding sows from her.”3 Hard cash paid down, over
and over again, is an excellent test of inherited superiority.
In fact, the whole art of breeding, from which such great
results have been attained during the present century, depends
on the inheritance of each small detail of structure. But
inheritance is not certain ; for if it were, the breeder’s art*
would be reduced to a certainty, and there would be little
scope left for that wonderful skill and perseverance shown by
the men who have leftan enduring monument of their success
in the present state of our domesticated animals.

Tt is hardly possible, within a moderate compass, to impress

* For greyhounds, see Low’s ‘Do-  Mr. Sidney’s edit. of ¢ Youatt, on the
mestic Animals of the British Islands,”  Pig,’ 1860, pp. 11, 22.
1843, p. 721 For game-fowls, sve 4 *The Stud Farm,' by Cecil, p.
“The Poultry Book,’ by Mr. Teget- 39.
meier, 1966, p. 123, For pigs, see
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on the mind of those who have not attended to the subject,
the full conviction of the force of inheritance which is slowly
acquired by rearing animals, by studying the many treatises
which have been published on the various domestic animals,
and by conversing'with breeders. I will select a fow facts
of the kind, which, as far as T can judge, have most influenced
my own mind. With man and the domestic animals, certain
peculiarities have appeared in an individual, at rare intervals,
or only once or twice in the history of the world, but have
reappeared in several of the children and grandchildren,
* Thus Lambert, * the porcupine-man,” whose skin was thickly
covered with warty projections, which were periodically
moulted, had all his six children and two grandsons similarly
affecteds The face and body being covered with long hair,
accompanied by deficient teeth (to which I shall hereafter
refer), ocourred in three successive generations in a Siamese
_family; but this case is not unique, as a woman® with a
completely hairy face who was exhibited in London in 1663,
and another instance has recently occurred. Colonel Hallam
has described a race of two-legged pigs, *the hinder extremi-
ties being entirely wanting;” and this deficiency was trans-
mitted ﬂmmgh threo gonerations. In_fact, all races
any such as solid-hoofed
swine, Mauchamyp sheep, niata cattle, &, are instances of the
long-continued inheritance of rare deviations of structure.
When we reflect that certain extraordinary peculiarities
have thus appeared in a single individual out of many
millions, all exposed in the same country to the same general
conditions of life, and, again, that the same extraordmary
jarity has appeared in indi living
under widely different conditions of life, we are driven to
conclude that such peculiarities are not directly due to the
action of the surrounding conditions, but to wnknown luws
acting on the or of the individ

s ¢ Philosophical Transactions,’ 1755, the males alone.

p.23. 1 have seen only second-hand ¢ Barbara Van Beck, figured, as T
Accounts of the two grandsons. Mr. am informed by the Rev. W. D, Fox,
Sedgwick, in & paper to which I shall in Woodburn’s ‘(nll«.ry of Rare
hereafter often refor, states that four an.m, 1816, vol.
generations were affcted, and in each 7 < Proc. Zoolog, Soc? 1833, p. 16
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—that their production stands in hardly closer relation to the
conditions of life than does life itself. If this be so, and the
occurrence of the same unusual character in the child and
parent cannot be attributed to both having been exposed to
the same unusnal conditions, then the following problem is
worth consideration, as showing that the result cannot be
due, as some authors have supposed, to mere coincidence, but
must be consequent on the members of the same family
inher something in common in their constitution. Let
it be assumed that, in a large population, a particular affec-
tion ocours on an average in one out of a million, so that the
& priori chance that an individual taken at random will be
50 affected is only one in a million. Let the population
consist of sixty millions, composed, we will assume, of ten
million families, each containing six members. On these
data, Professor Stokes has calculated for me that the odds
will be no less than 8333 millions to 1 that in the ten million
families there will not be even a single family in which one
parent and two children will be affected by the peculiarity
in question. But numerous instances could be given, in
which several children have been affected by the same rare
peculiarity with one of their parents; and in this case, more
especially if the grandchildren be included in the calculation,
the odds against mere coincidence become something prodi-
gious, almost beyond enumeration,

In some respects the evidence of inheritance is more
striking when we consider the reappearance of trifling pecu-
liarities, Dr. Hodgkin formerly told me of an English family
in which, for many generations, some members had a single
lock differently coloured from the rest of the hair. I knew
an Irish gentleman, who, on the right side of his head, had a
small white lock in the midst of his dark hair: he assured
me that his grandmother had a similar lock on the same side,
and his mother on the opposite side. But it is superfluous to
give instances ; every shade of expression, which may often
be seen alike in parents and children, tells the same story.
On what a curious combination of corporeal structure, mental
character, and training, handwriting depends! yet every one
must have noted the occasional close similarity of the hand-

YOL. 1. 2.5

g
0

© The Complete Work of Charles Darwin Online



450 INHERITANCE. Cuar. XIL

writing in father and son, although the father had not taught
his son. A great collector of autographs assured me that in his
collection there were several signatures of father and son hardly
distinguishable except by their dates. Hofacker, in Germany,
remarks on the inheritance of handwriting ; and it has even
Teen asserted that English boys when taught to write in
France naturally cling to their English manner of writing;
but for so extraordinary a statement more evidence is requi--
site.”  Gait, gostures, voice, and general bearing are all
inherited, as the illustrions Hunter and Sir A. Carlisle have
insisted.® My father communicated to me some striking
instances, in one of which a man died during the early infancy
of his son, and my father, who did not see this son until
grown up and out of health, declared that it seemed to him
as if his old friend had risen from the grave, with all his
highly peculiar habits and manners. Peculiar manners pass
into tricks, and several instances could be given of their
inherifance ; as in the case, often quoted, of the father who
generally slept on his back, with his right leg crossed over
the left, and whose daughter, whilst an infant in the cradle,
followed exactly the same habit, though an attempt was
made to cure her.® I will give one instance which has
fallen under my own observation, and which is curious from
being a trick associated with a peculiar state of mind, namely,
pleasureable emotion. A boy had the singular habit, when
pleased, of rapidly moving his fingers parallel to each other,
and, when much excited, of raising both hands, with the
fingers still moving, to the sides 6f his facé on a level with
theeyes; when this boy was almost an old man, he could still
hardly resist this trick when much pleased, but from its
absurdity concealed it. He had eight children. Of these, a
girl, when pleased, at the age of four and a half years, moved
her fingers in exactly the same way, and what is still odder,
when much excited, she raised both her hands, with her
. Hofan.Ler,‘UMerd genschaf-  Carlisle, ¢Phil. Transact.,’ 1814, p.
44 Wxth mpm 3

bt Rep by P 1 Girou de Buzareignues, < De la
“Comptes Rendus,’ 1847, p. 54 Génération,’ p. 282. I have given an

59
® Hunter, as quoted in Harlan's  analogous case in my book on *The
¢ Med. Researches,’ p. 530. Sir A.  Expression of the Emotions.’
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fingers still moving, to the sides of her face, in exactly the
same manmer as her father had done, and sometimes even
still continued to do so when alone. I never heard of any one,
excepting this one man and his little daughter, who had this
strange habit; and certainly imitation was in this instance
out of the question.

Some writers have doubted whether those complex mental
attributes, on which genius and talent depend, are inherited,
even when both parents are thus endowed. But he who will
study Mr. Galton’s able work on ¢ Hereditary Genins’ will have
his doubts allayed.

Unfortunately it matters not, as far as inheritance is con-
cerned, how injurious a quality or structure may be if com-
patible with life. No one can read the many treatises ' on
hereditary disease and doubt this. The ancients were strongly
of this opinion, or, as Ranchin expresses it, Omnes Graci, Arabes,
et Latini in co consentiunt. A long catalogue could be given of
all sorts of inherited malformations and of predisposition to
various discases. With gout, fifty per cent. of the cases
observed in hospital practice are, according to Dr. Garrod,
inherited, and a greater percentage in private practice. Every
one knows how often insanity runs in families, and some of
the cases given by Mr. Sedgwick are awful,—as of a surgeon,
whose brother, father, and four paternal uncles were all
insane, the latter dying by suicide; of a Jew, whose father,
mother, and six brothers and sisters were all mad; and in
somo other cases several members of the same fmﬂy, during
three or four i have suicide.
Striking instances have been recorded of epilepsy, consump-

1 The works which 1 have read sophical Treatise on Hereditary Pe-
40d found most usefl are Dr. Prosper  callaiten 20d it 1 ey
Lucas’s great [ n *Hereditary Diseases, b
PHéredité halnrella, oa7s e, We Staan, 1843 S Paget, in " e
Sedgwick, in ‘Britih and Foreign Times,” 1857, p. 162, on'the Inher-
Medico-Chirurg. Review,, April and  tance of Cancer; Dr. Gould, in
July, 1861, and April and July, Lons s
Dr. Garrod on Gout is quoted in these
articles. Sir Henry Holland, Medical  hereditary biceding in four geners-
Notes and Reflections,’ 3rd edit. 1855, tions. Harlan, ¢ Medical Researches,’
Piorry, ‘De DHérédité dans les  p. 593,

Maladies, 1840. Adams, ¢4 Philo-
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tion, asthma, stone in the bladder, cancer, profuse bleeding
from the slightest injuries, of the mother not giving milk, and
of bad parturition being inherited. In this latter respect T
may mention an odd case given by a good chserver,? in
which the fault lay in the offspring, and not in the mother:
in a part of Yorkshire the farmers continued to select cattle
with large hind-quarters, until they made a strain called
“ Dutch d,” and * the size of the buttocks
of the calf was frequently fatal to the cow, and numbers of
cows were annually lost in calving.”

Tnstead of giving numerous details on various inherited malform-
ations and diseases, I will confine myself to one organ, that which is
the most complex, delicate, and probably best-known in the human
frame, namely, the eye, with its accessory parts® To begin with the
Intter : T have received an account of a family in which one parent
and the children are affected by drooping eyelids, in so peculiar a
manner, that they canmot see without throwing their heads back-
wards, ~ Mr. Wade, of Wakefield, has given me an analogous case of
aman who had not his eyelids thus affected at birth, nor owed.
their state, as far as was known, to inheritance, but they began to
droop whilst he was an infant after suffering from fits, and he has
transmitted the affection to two out of his three children, as was.
evident, in the photographs of the whole family sent to me together
with this account. Sir A. Carlisle™ specifies a pendulous fold to
the eyelids, as inherited. “In a family,” says Sir H. Holland!®
“xvhere the father had a singular elongation of the upper eyelid,
soven o eight children were born with the same deformity; two or
three other children having it not.” Many persons, as I hear from.
ShT Paget, have two or three hairs in their eyebrows much longer
than the others; and even so trifling a peculiarity as this certainly
runs in families.

With respect fo the eye itself, the highest authority in England,
Mr. Bowman, has been so kind @s to give me thefollowing remarks
on certain inherited imperfections. First, hypermetropia, or
‘morbidly long sight: in this affcction, the organ, instead of being
spherical, is too flat from front to back, and is often altogether too.
small, 50 that the retina is brought too forward for the focus of the
humours; consequently a convex glass is required for clear vision.

Marshall, quoted by Youatt in  others have been communicated to
his work on Cattle, p. 284 me.
13 Almost any other organ might  '* Philosoph. Transact.,’ 1814, p.
have been selected. For instance, 94,
Mr. J. Tomes, ‘System of Dental 15 ‘Medical Notes and Reflections,’
s 3 edit., 1873, p. 114, 3rd edit., p. 33.
ny instances with teeth, and
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of near objects, and frequently even of distant ones. This state
oceurs congenitally, or at a very early age, often in several children
of the same family, Where one of the parents has presented it
Secondly, myopia, or short-sight, in which the eye is egg-shaped and
%00 long from front to back ; the retina in this case lies behind the
focus, and is therefore fitted to see distinctly only very near-objects.
This condition is not commonly congenital, but ‘comes on in youth,
the liability to it being well known to be transmissible from parent
10 child. The change from the spherical to the ovoidal shape seems
the immediato consequence of something like inflammation of the
conts, under which they yield, and hero s ground for believing that
it may often originate in causcs acting on_the individual affected 7
and may thenceforward become transuissi e, When ot parents
are myopio Mz, Bowman has observed the hereditary fendoncy in
this direction to_be heightened, and some of the children to
myopic at an earlier age or in a higher degree than their parents.
Thirdly, squinting is s familiar example of hereditary transmission :
it is frequently a result of such optical defects as have been above
mentioned; but the more primary and uncomplicated forms of it
lso sometimes in a marked degree transmitted in a family.
Fourthly, Cataract, or opacity of the crystalline lens, is commonly
observed in persons whose parents have Been similarly affected, and
often at an earlier age in the children than in the parents. Occasion-
ally more than one child in a family is thus afilicted, one of whose
et or other relutions, prosents thsenl form of fh complain.
cataract affects several members of & family in the same
genmnun, it is often seen to commence at about the same age in
each: eg., in one family several infants or young persons may suffer
from it; in another, several persons of middle age. Mr. Bowman
also informs me that e has oceasionally seen, in several members of
tho suno fanily, various defects in cither tho right o It yo; and
Mr. White Cooper has often seen peculiarities of vision confin
one eyo reappearing in the same eye in the offspring.*
The_following cases are taken from an able paper by Mr. W.
Sedgwick, and from Dr. Prosper Lueas!® Amaurosis, either con-
caniial or coming on lato in Iife and cavusing tofal lindness is often
inherited; it has been observed in three successive gencrations.
Congenital absence of he iris has likewiso been tratemitte] for

16 This affection, as 1 hear from “lght is due to the habit of viewing
Mr. Bowman, has been ably deseribed from a short distance, c'est
3 lztrara»[nwdu,de rés.
ec! " Quoted by Mr. Herhert Spencer,
poblihed in Eagls by the ¢ cinding ‘Pnnuples of Biology vol. i p. 244
Society in 1864, ign Medico-
- Toslon, bk recently Chmn-g hvxew, April, 1861, pp.
oljectedabundent atistica evidence,  482-6; ¢ L’Héréd. Nat.,” tom, i pp.

vue des Cours Scientifiques,’ Sept.,  391-408.
1870, p. 625, showing that short
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three generations, a cleft-iris for four generations, being limited in
this latter case to the males of the family. Opacity of the cornea
and congenital smallness of the eyes have been inherited. Portal
records a curious case, in which a fatherand two sons were rendered
Dlind, whenever the head was bent downwards, apparently owing to
the crystalline lens, with its capsule, slipping through an unusually
large pupil into the anterior chamber of the eye. Day-blindness, or im-
pertect vision under a bright light, is inherited, as is night-blindness,
or an incapacity to see except under a strong light: a case has been.
recorded, by M. Cunier, of this Iatter defect having affected cighty-
five members of the same family during six generations. The
singular incapacity of distinguishing colours, which has been called
Daltouism, is notoriously hereditary, and has been traced throngh
five generations, in which it was confined to the female sex.

With_respect to the colour of the iris: deficiency of colouring
matter is well known to be hereditary in albinoes, The iris of one
eye being of different colour from that of the other, and the iris

ing spotted, are cases which have heen inherited. Mr. Sedgwick
gives, in addition, on the authority of Dr. Osborne the followin,
curious instance of strong inheritance: a family of sixteen sons an
five danghters all had eyes * resembling in miniaturo the markings
on the back of a fortoiseshell cat.” The mother of this large family
had_three sisters and a brother all similarly marked, and they
derived this peculiarity from their mother, who belonged to a
family notorious for transmitting it to their posterity.

inally, Dr. Lueas emphatically remarks that there is not one

single faculty of the eye which is not subject to anomalies; and not
one which is not sublected to the principle of inheritance. Mr,

wmnan agrees with the general fruth of this proposition ; which of
course does not imply that all malformations are necessarily
inherited ; this would not even follow i hoth parents were affected.
by an anomaly which in most cases was transmissible,

Even if no single fuct had been known with respect to the
inheritance of disease and malformations by man, the evidence
would have been ample in the case of the horse. And this
might have heen expected, as horses breed much quicker than
man, are matched with care, and are highly valued. 1 have
consulted many works, and the unanimity of the belief by
veterinaries of all nations in the transmission of various
morbid tendencies is surprising. Authors who have had wide
experience give in detail many singular cases, and assert that
contracted feet, with the numerous contingent evils, of ring-
bones, curbs, splints, spavin, founder and weakness of the front.

 Dr. Oshorne,
College of Phys.

res. of Royal  this case in the ¢Dublin Medical
Ireland, published  Journal, for 1835.
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legs, roaring or broken and thick wind, melanosis, specific
ophthalmia, and blindness (the great French veterinary Huzard
going so far as to say that a blind race could soon be formed),
crib-biting, jibbing and ill-temper, are all plainly hereditary.
Youatt sums up by saying there is scarcely a malady to
which the horse is subject which is not hereditary;” and M.
Bernard adds that the doctrine “that there is scarcely a
disease which does not run in the stock, is gaining new
advocates every day.’® So it is in regard to cattle, with
consumption, good and bad teeth, fine skin, &c. &e. But
enough, and more than enough, has been said on disease,
Andrew Knight, from his own experience, asserts that disease
is hereditary with plants; and this assertion is endorsed by
Lindley.?

Seeing how hereditary evil qualities are, it is fortunate
that good health, vigour, and longevity are equally inherited.
Tt was formerly a well-known practice, when annuities were
purchased to be received during the life-time of a nominee, to
search out a person belonging to a family of which many
members had lived to extreme old age. As to the inheritance
of vigour and endurance, the English race-horse offers an ex-
cellent instance. Eclipse begot 334, and King Herod 497
winners. A “cock-tail ” is a horse not purely bred, but with
only one-cighth, or one-sixteenth impure blood in his veins,
yet very few instances have ever occurred of such horses
having won a great race. They are sometimes as fleet for
short distances as thoroughbreds, but as Mr. Robson, the

2 These various statements are  483: Youatt in vol. vi. - eu s,

taken f

papers:
Bejig

m the following works and
‘ouatt on ¢ The Horse, pp.
Lawrence, ¢ The Horse,’ p.
Kkeck, o an excellont paper
fre Chronicle,’ 1853,
M Baske, in ' Joareal of B Agnc\ll
Soc. of England,’ vol.
Enerelop. of Rural bporla p 2,9
Giron ue Bunrcigaues, ¢
SE = bvig s
hu Vterindey ! Raberts; 1o v,
M. Marrimpoey, vol.
Karkeek, vol. iv.
Youatt on Goitre in Dogs, vol.

4133 M. Benand, ol
(.nttle, s
i, p. 181; Poreiyal, in vol. i, .
47. With respect to blindness in
see also a_whole row of

authorities in Dr. P.
work, tom. i. p. 399, Mr. Baker in
*The' Veterinary, vol. xi.
gives a_strong case of herednﬂry
imperfect vision and of jib

& Eaieht on “The’ Chlture of the
Apple i Poss, L 3. Lindley’s
“Horticulture,’ p. 180.

© The Complete Work of Charles Darwin Online



456 INHERITANCE. Crar. XTI
great trainer, asserts, they are deficient in wind, and cannot

* keep up the pace. Mr. Lawrence also remarks,  perhaps 1o
instance has ever ocourred of a three-part-bred horse saving
his ¢ distance’ in running two miles with thoroughbred racers.”
It has been stated by Cecil, that when unknown horses, whose
parents were not celebrated, have unexpectedly won great
Taces, as in the case of Priam, they can always be proved to
be descended, on both sides, through many generations, from
first-rate ancestors. On the Continent, Baron Cameronn
challenges, in a German veterinary periodical, the opponents
of the English race-horse to name one good horse on the
Continent, which has not some English race-blood in his
veins,®

With respect to the transmission of the many slight, but
infinitely diversified characters, by which the domestic races
of animals and plants are distinguished, nothing need be said ;
for the very existence of persistent races proclaims the power
of inheritance.

A few special cases, however, deserve some consideration.
It might have been anticipated, that deviations from the law
of symmetry would not have been inherited. But Anderson2t
states that a rabbit produced in a litter a young animal
having only one ear; and from this animal a breed was
formed which steadily produced one-eared rabbits. He also
mentions a bitch with a single leg deficient, and she produced
several puppies with the same deficiency. From Hofacker's
account,® it appears that a one-horned stag was seen in 1781
in a forest in Germany, in 1788 two, and afterwards, from
year to year, many were observed with only one horn on the

_right side of the head. A cow lost a horn by suppuration,?®
and she produced three calves which had on the same side of
the head, instead of a horn, a small bony lump attached

% These statements are taken from
the following works in order:—Youstt
on +The Hurse/ p. 48, Mr. Desvil
in “The Veterinary,’ vol.

With respect to Robson, see "t

Veterinary, vol. iii. 0; Mr.
Lawrence on ¢ The Horse,’ 1829, p. 9;
“The Stud Farm, by Cecl, 1651 ;

Buron, Cumerons, qusted in “The
Veterinary, v

Bt 1 Agviculture Wik
Nat. Hist, vol. i. p. G5.

“Ucher die Eigenschaften,’ &e.,

1&?8, 8. 107.

% Broun's ¢ Geschichte der Natur,’
Band ii. s, 132,
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merely to the skin; but we here encroach on the subject of
inherited mutilations. A man who is loft-handed, and a
shell in which the spire turns in the wrong directions, are
departures from the normal asymmetrical condition, and they
are well-known to be inherited.

Polydactylism—Supernumerary fingers and toes are eminently
liablo, as various authors have insisted, to be inherited. Poly-
dactylism graduates™ by multifarious steps from a mere cutaneous
appendage, not including any bone, to a double hand, But an ad-
ditional digit, supported on & metacarpal bone, and furnished with
all the proper muscles, nerves, and vessels, is sometimes 5o perfect,
that it escapes detection, unless the fingers are actually counted.
Oceasionally there are several supernumerary digits; but usuall
only one, making the total numbor six. This one may be attacheidl
to the inner or outer margin of the hand, representing either a
thumb or little finger, the latter being the more frequent. Gene-
rally, through the law of correlation, both hands and both feet are
similarly affected. Dr. Burt Wilder has tabulated ® a large number
of cases, and finds that supernumerary digits are more common on
the hands than on the feet, and that men are affected oftener than
women. Both these facts can be explained on two principles which
seem generally to hold good; firstly, that of two parts, the more
specialised one is the more variable, and the arm is more highly
specialised than the leg; and sccondly that male animals are more
variable than females,

The presence of a greater number of digits than five is a great
anomaly, for this number is not normally exceeded by any existing
mammal, bird, or reptile. Nevertheless, supernumerary digits are
strongly inherited; they have been transiitted through five genera-
tions; and in some cases, after disappearing for one, two, or even
three generations, have reappeared through reversion, These facts
are rendered, as Professor Huxley has observed, more remarkablo
from its being known in most casés that the affected person has not
married one similarly affected. In such cases the child of the fifth
generation would have only 1-82nd part of the blood of his first
sedigitated ancestor. Other cases are rendered remarkable by the
affection gathering force, as Dr. Struthers has shown, in each
generation, though in each the affeoted person married one not
affected ; moreover, such additional digits are often amputated soon
after birth, and can seldom have been strengthened by use. Dr.

# Vrolik has discussed this point p. 684,
at fall length in a work published  * ¢ Massachusetts Medical Society,”
in Dutch, from which Sir J. Paget No. 35 and ‘Proc. Boston
has kindly translated for mo passages. at. Hist.,’ vol. xiv., 1871, p.
See, also, Tsidore Geoffray St. Hilaire'
“Hist. des Anomalies, 1832, tom. i.
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Struthers gives the fnllnwmg instance: in the first generation an
additional digit a on one hand; in the second, on both
hands; in the thiss, thrce brothérs had koth hanids, and one of Hie
brothers a foot affected; and in the fourth generation all four Limbs
were affected. Yot we must not over-estimate the force of inherit-

ance. Dr. Struthers asserts that cases of non-inheritance and of the
first appearance of additional digits in unaffected families are much
more frequent than cases of inheritance. Many other deviations of
structure, of a nature almost as anomalous as supernumersry d digits,

such as deficient phalanges, thickened joints, crooked fingers, &e.,
are, in like manner, strongly inherited, and are equally snb]ect to
intermission, togech with reversion, th(m;,l\ in such’ cases there
{:ﬁ o reason fo suppose that both' parents had been similacly

cte

Additional digits have been observed in negroes as well as in
other races of man, and in several of the lower animals, and have
been inherited. Six toes have been described on the hind feet of the
newt (Salamandra eristata), and are said to have oceurred with the
Tt deserves notice, that the six-toed newt, though adult,
preserved some of its larval characters; for part of the hyoxdnl
apparatus, which is properly absorbed during the act of metas
phosis, was rotained. It is also remarkablo that in tho. cass of man
Jarious strustres in an embryonio or arested state of dovelopment,
such as a_cleft-palate, bifid uterus, &e., are often accompanied by
. polydactylism.® "~ Six ‘toes on the hinder feet are known to have
been inherited for three generations of cafs. In several breeds of
the fowl the hinder toe is double, and is generally transmitted
truly, as is well shown when Dorkings are crossed with common.

».Dr. J. W. Ogle gives & case of  April, 1868, p. 462. On the inheri
the inheritance of deficient Bhalanges  tasce of other anomalies in the ex-
during four generations. adds Dr. H

reforences to various recent pnpm on
inheritance, ¢Brit. and ed.-
Chirarg. Revnew, Ap. 187

hese soveral statements, see
Dr. Struthers, ¢ Edinburgh New Phil,
Journal,’ July, 1863, especially on
intermissions ‘in the line of descent.
Prof. Huxley, ¢ Lectures on our Know-
ledge of Orgmic Nature 1853,
97. With respect to inheritance, seo
Dr. Prosper Lieas, {LHérdilig

P or,
¢ Phil. Transact.,” ISH . 94, AL
Walker, on * Intermarriage,’ 1838,

and Foreign Med{m.-(,mmg Review,’

u.
also Mr. Sedgwick, in op. ci
1883, p o0, Witk repect i
additional digits in_the negro, see
Prichard, “Physical History of Mane
kind.

p. 208) says
bl dmontaly 15 ot vaoomaon WUl
the Pulynesians of atham

* Meckel and Isid G. St. Hilaire
insst on this fuct,  See albo ML &
Ronjou, *Sur quelques Analogies du
Type H\lmmn’ p- 615 published, I
believe, in the ¢ Journal of the Anthro-
polog. Soc. of Paris, Jan. 1872.
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four-toed breeds” With animals which have properly less than
five digits, the number is sometimes increased to five, especially on
the front legs, though rarely carried beyond that mumber; but this
is due to the development of a digit already existing in 4 more or
less rudimentary state. Thus, the dog has properly four toes bohind,
but in the larger breeds a fifth toe is commonly, though not per-
foctly, developed. Horses, which properly have one toe alone fully
developed with rudiments of the others, have been described with
cach foot bearing two or three small separate hoofs : analogous facts
havo been noticed with cows, sheep, goats, and pigs.®

‘There is a famous case deseribed by Mr. White of a_child, three
years old, with a thumb double from the first joint. He removed
the lesser thumb, which was frnished with ‘a nail; but to his
astonishment it grew again and reproduced a nail. The child was
then taken to an eminent London surgeon, and the newly-grown
thumb was removed by its socket-joint, but again it grew and re-
produced a nail. _Dr. Struthers mentions a caso of the partial
re-growth of an additional thumb, amputated when a child was
three months old; and the late Dr. Falconer communicated to me
an analogous instance. Tn the last edition of this work I also gave
8 case of the regrowth of a supernnmerary little-finger after ampu.
tation; but having been informed by Dr. Bachmaier that several
eminent surgeons expressed, at & meeting of the Anthropological
Society of Munich, great doubt about my statements, I have made
more particular inquiries. The full information thus gained, to-
gether with a tracing of the hand in its present state, has been aid
before Sir J. Paget, and he has come to the conclusion that the de-
&reo of regrowth in this case is not greater than sometimes occurs
with normal bones, especially with the lumerus, when amputated
at an early age. He further does not feel fully satisfied about the
facts recorded by Mr. White. This being so, it is necessary for mo
to withdraw the view which I formerly advaniced, with much hesi-
tation, chiefly on the ground of the supposed regrowth of additional
digits, namely, that their oceasional development in man is a case
of reversion 1o a lowly-organised progenitor provided with more
than five digits,

I may here allude to a class of facts closely allied to, but
somewhat different from, ordinary cases of inheritance. Sir
H. Holland* states that brothers and sisters of the same

32 The Pou.try Chronicle,” 1854,
p. 539.
Ao e S paragraph
are taken from Isidore Geoffroy St.
Hilaire, * Hist. dos Anomalies,” tom, i.

688-693.  Mr._ Goodman gives,
Soc. of Cambridge,” Nov. 25,
1872, the case of a cow with three

well-developed toes on each hind limb,
besides the ordinary rudiments; and
her calf by an ordinary bull had extra
igits. This calf also bore two calves
having extra digits.
# “Medical Notes and Reflections,’
1839, pp. 24, 34, See, also, Dr. P.
Lucas, ¢ L'Héred. Nat., tom. ii. p. 83.
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family are frequently affected, often at about the sume age,
by the same peculiar disease, not known to have previously
oceurred in the family. He specifies the oceurrence of diabetes
in three brothers under ten years old ; he also remarks that
children of the same family often exhibit, in common infantile
diseases, the same peculiar symptoms. My father mentioned
t0 me the case of four brothers who died between the ages of
sixty and seventy, in the same highly peculiar comatose state.
An instance has already been given of supernumerary digits
appearing in four children out of six in a previously unaffected
family. Dr. Devay states® that two brothers married two
sisters, their first-cousins, none of the four nor any relation
being an albino; but the seven children produced from this
double marriage were all perfect albinoes. Some of these
cases, as Mr. Sedgwick * has shown, are probably the result
of reversion to a remote ancestor, of whom no record had been
preserved; and all these cases are so far directly connected
with inheritance that no doubt the children inherited a
similar constitution from their parents, and, from being
exposed to nearly similar conditions of life, it is not surpris-
ing that they should be affected in the same manner and at
the same period of life.

Most of the facts hitherto given have served to illustrate
the force of inheritance, but we must now consider cases
grouped as well as the subject allows into classes, showing
how feeble, capricious, or deficient the power of inheritance
sometimes is. When a new peculiarity first appears, we can’
never predict whether it will be inherited. If both parents
from their birth present the same pecnliarity, the probability
is strong that it will be transmitted to at least some of their
offspring. We have scen that variegation is transmitted
much more feebly by seed, taken from a branch which had
become variegated through bud-variation, than from plants
which were variegated as seedlings. With most plants the
power of transmission notoriously depends on some innate

sanguins, 2nd edit., 1862, p. 103,

5 ¢Du Danger des Mariges Con-  Chirurg. Review,’ July, 1863, pp.
183, 189,
s ¢ ritish and Foreign Medico- M
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capacity in the individual: thus Vilmorin* raised from a
peculiarly coloured balsam some seedlings, which all resembled
their parent; but of these seedlings some failed to transmit
the mew character, whilst’ others transmitted it to all their
descendants dwing several successive generations. So again
with a varicty of the rose, two plants alone out of six were
found by Vilmorin to be capable of transmitting the desired
character; numerous analogous cases could be given.

The weeping or pendulous growth of trees is strongly inherited
in some cases, and, without any assignable reason, feebly in other
cases. 1 have selected this character as an instance of capricious
inheritance, because it is certainly not proper to the parent-species,
and because, both sexes being borne on the same tree, both tend to
transmit the same character. Even supposing that there may have
boe in- some nstanees erossing with adjoiuing trees of tho same
species, it is not probable that all the seedlings would have been
thus affected. At Moceas Court there is a fumons weeping oak;
‘many of its branches are 30 feet long, and no thicker in any part
of this length than a common rope " this treo transmits its weeping
character, in a grenter or less degree, o all its seedlings; some of
the young oaks being so flexible that they have to be supported by
props; others not showing the weeping tendency till about twenty
years old® Mr. Rivers fertilized, as he informs me, the flowers of
2 new Belgian weeping thorn (Cratayus oxyacantis) with pollen
from a crimson not-weeping variety, and three young trees, “now
six or seven years old, show a decided tendency to be pendulons,
Dut as yet are not so much o as the mother-plant.” ~According to
Mr. MacNab,* seedlings from o magnificent weeping birch (Betulu
alba), in the Botanic Garden at Edinburgh, grew for the first ten or
fifteon years upright, but then all became weepers like their parent.
A peach with pendulous branches, like those of the weeping willow,

feen found capable of propagation by seed®  Lastly, a weeping
or rather u prostrato yew (Tazus buccaia) was found in hedge in
Shropshire; it was a male, but one branch bore female flowers, and
produeed berries; these, being sown, produced seventeen trees all
of which had exactly the same peculiar habit with the parent-
i

06
These facts, it might have been thought, would have been sufficient

3 Verlot, ‘La Product. des V: similar_statement in ¢ Proc. Nat. of
tas,” 1865, p. 32. Philadelphia,” 1872, p. 255.
# Loudon’s *Gard. Mag.) vol. mi, 4 Rev. W. A

ton, ¢ Flora of

1835, p. 368. Shropshire,” p. 497; and Charl
 Verlot, ¢ La Product. des Varié-  worth’s ‘Mag. of Nat. Hist.,’ vol. i,
tés,” 1865, p. 94, 1837, p. 30. 1 possess prostrate trees
Bronn's ¢ Geschichte der Natur,’  produced from these seeds.
b.iis. 121, Mr. Meehan makes a
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to render it probable that a pendulous habit would in all cases be
strictly inherited. But let us look to the other side. Mr. MacNab*
sowed seeds of the weeping beech (Fagus sylvatica), but succeeded
in raising only common becches. Mr. Rivers, at my request, raised
« number of seedlings from three distinct varieties of weeping elm;
aud ut least ono of the parent {recs was so situated that it eonid nof
have been crossed by any other elm; but none of the young trees,
nowahou & ok s bec it S B T weeping:
Mr. Rivers formerly sowed above twenty thousand seeds of the
weeping ash (Frazinus excelsior), and not a single seedling was in
the least degree pendulous : in Germany, M. Borchmeyer raised a
thousand seedlings, with the same result.” Nevertheless, Mr. Ander-
son, of the Chelsea Botanic Garden, by sowing sced from a weeping
ash, which was found before the year 1780, in Cambridgeshire,
raised several pendulous trees® Professor Henslow also informs
me that some seedlings from a female weeping ash in the Botanic
Garden at Cambridge were at first a little pendulous, but afterwards
became quite upright: it is probable that this latter tree, whwh
tranemits o o certain cxtent its pendulous habit, was dorived
bud from the same original Cambridgeshire stock; whilst other
weeping ashes may have had a distinct origin. But the crowning
case, communicated to me by Mr. Rivers, whieh shomaiig
capricious is the inheritance of & pendulous habit, is that a variety
of amother specics of ash (£. lentiscifolia), now about twenty years
old, which was formerly pendulous,  has Tong lost this habit, every
“ slhoot being remarkably erect; bt seedlings formerly raised from
“it were perfectly prostrate, the stems mot rising more than two
“inches above the ground.” Thus the weeping varicty of the common
aish, which has been extensively propagated by buds during o long
period, did not with Mr. Rivers, transmit its character to one seed-
Ting ont of above twenty thousand ; whereas the weeping vmery of
a second species of ash, which could not, whilst grown in the
garden, retain its own weeping character, transmitted to ts chancfu
the pendulous habit in excess!

any analogous facts could be given, showing how apparently
capricious is the principle of inheritance.  All the seedlings from a.
variety of the Barberry (B. vulgaris) with red leaves inherited the
same character; only about one-third of the scedlings of the
Booch (Fagus sytegésca) had DIepls loascs. ‘ot one out of a husi
seedlingsof avarietyof the Cerasuspadus, with yellow fruit, bore yellow-
fruit: one-twelfth of the seedlings of the variety of Cornus ma!cula.,
with yellow fruit, came true : % and lastly, all the trees raised by
futhes from a yellow-berried holly (Jles aguifolium)y found wildy

4 Verlot, op. cit., 833, p. 397.

- Ser thinw senatal sh\l.emnnu, swe 4 Theso statements are taken from
Loadon's *Gard. Magazine! vol. x. Alph De Candolle, * Bot. Geogrnph,
1834, pp. 408, 180; and vol. ix, p. 1083,
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produced yellow berries. Vilmorin * observed in a bed of Suponaria
calabrica i extremely dwarf variety, and raised from it a large
mumber of seedlings ;"some of these partially resembled their parent,
and he selected their seed; but the grandchildren wére not in the
least dwarfed : on the other hand, he observed o stunted and bushy

lants reproduced the new variety so truly, that hardly any selection

a5 since been necessary.

Flowers transmit their colour truly, or most capriciously. Many
annuals como truo: thus I purchased German sceds of thirty-fonr
named sub-varieties of one race of ten-weck stocks (Mol
annua), and raised o hundred and forty plants, all of which, with
the exception of a single plant, came true. In saying this, however,
it must be understood that T could distinguish only twenty kinds
out of the thirty-four named sub-varieties; nor did the colonr of
the flower always correspond with the namo affived to the packet ;
but I say that they came true, because in cach of the thirty-six

ort Tows every plant was absolutely alike, with the one single
exception.  Again, I procured packets of German sced of twenty-
five named varieties of common and quilled asters, and raised o
hundred and twenty-four plants; of these, all except ten were trus
in the above limited sense; and I considered even a wrong shads of
colour s false.

is a singular circumstanco that white varieties genraily
transmittheir colonr much more truly than any other variety,
This fact probably stands in close relation with one observed by
Verlot," namely, that flowers which are normally white rarely vary
info any other colour. I have found that the white varietics of
Delphinium consolida and of the Stock are the truest, Tt is, indeed,
suflicient to look through a murseryman's secd-list, o seo tho large
number of white varieties which can be propagated by sced. The
several coloured varietics of the sweet-pea (Lathyrus odoratis) are
very truo; but I hear from Mr. Masters, of Canterbury, whe has
particularly attended to this plant, that the white vatjoty is the
tru he hyacinth, when propagated by seed, is oxtremely
inconstant in colour, but “ white hyacinths almost always give by
seed white-flowered plants;”7 and Mr. Masters iforas: mo
that the yellow varieties also reproduce their colour, but of different
shades. On the other hand, pink and blue varicties,the latter being
the natural colour, are not nearly so true : hence, as Mr. Masters his
remarked to me, e see that a garden varicty may acquire a more
permancnt habit than a natural species;” but it should have boen
added, that this occurs under cultivation, and therefore. ander
changed conditions.

4 Verlot, op. cit., p. 38. 47 Alph. De Candolle, ¢ Géograph.
4 Op. cit., p. 59, Bot.,’ p. 1082.
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With many flowers, especially perennials, nothing can be more
uctuating than the colour of the scedlings, s is notoriously the
case with verbenas, carnations, dahlias, cinerarias, and o

sowed seed of twelve named varieties of Suapdragon. (Antn—rhmmn
mjus), and utter_confusion was the

el ok stus e e plmma is pmb&hly i ol
part_due to crosses between differently-colonred varieties during:
previous generations. It is almost certain that this is the caso with
the polyanthus and coloured primrose (Primula veris and vulyaris),
from their reciprocally dimorphic structure;  and thoso aro plans
(Fhich florsts speak of us never coming true'by seed but it are bo
taken to prevent crossing, neither specie very
inconstant in colour; thus I raised mm gk Plants from &
purple primrose, fertilised by Mr. J. Scott with its pollen, and.
cighteen came up.purple of different shades, and only five reverted
to the ordinary yellow colour: again, I raised twenty plants from a
bright-red cowslip, similarly treated by Mr. Scott, and every one
perfectly resembled its parent in colour, as likewise did, with the
excoption of a single plant, 72 grandchildren. Even with the
most variable. owers, 1t is probablo that each delicato shado of
colour mig] ixed 5o as to be

by cultivation in the same soil, by long-continued selechon, and
especially by the prevention of crosses. L infer this from ce
annual larkspurs (Delphinium consolida and ajacis), of which common
seedlings present  greater diversity of colour than any other plant;
Xnown to me; yet on procuring sced of five named German varieties
of . mnm/ndu only nin plants out of ninety-four wero false; and
the scedlings of six varieties of D, ajacis were true in the same
Toanner and degros. as wikih the stosks above describod. A ditl
‘inguished botanist maintains that the annvial species of Deiphinium
are always selt-fertilised; therefore I may mention that thirty-two
flowers on a branch of D. consolida, enclosed in s net, yielded twenty-
soven capsules, with an average of 172 seed in each; whilst five
flowers, under the same net, which wero artificially fertilised, in the
same manner as must be effected by bees during their incessant
isit, yielded fvo capeules with an s¥arago of 853 fing soed and
this_shows that the agency of insects is necessary for the full
fortlity of this plant, Analogous faota conld bo givan with reepes
to the crossing of many other flowers, such as carnations, &, of
which the varieties fluctuate much in colour.

As with flowers, so with our domesticated animals,no character is.
more variable than colour, and probably in no animal more o than
with the horse. Yet, with a little carc in breeding, it appears that
races of any colour might soon be formed. Hofucker gives the result
of matching two hundred and sixteen mares of four different colours

“Cottage Cardonsry April Darwin, in ¢ Journal of Proc.
m, e, s E e 1901, Linn. Soe. Bot. 1862, p 94,
5 ¢ Gard. Chron.,’ ms 102,
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with Jike-coloured stallions, without regard to the colour of their
ancestors ; and of the two hundred and sixteen colts born, eleven
alone failed to inherit the colour of their parents: Autenrieth and
Ammon assert that, after two generations, colts of a uniform colour
are produced with certainty.”

In a few rare cases peculiarities fail to be inherited, appa-
rently from the force of inheritance being too strong. I
have been assured by breeders of the canary-bird that to get
a good jonquil-coloured bird it does not answer to pair two
jonquils, as the colour then comes out too strong, or is even
brown ; but this statement is disputed by other breeders. So
again, if two crested canaries aro paired, the young birds
rarely inherit this character:® for in crested birds a narrow
space of bare skin is left on the back of the head, where the
feathers are up-turned to form the crest, and, when both
parents are thus characterised, the bareness becomes exces-
sive, and the crest itself fails to be developed. Mr. Hewitt,
speaking of Laced Sebright Bantams, says * that, “ why this
should be so I know not, but I am confident that those that
are best laced frequently produce offspring very far from
perfect in their markings, whilst those exhibited by myself,
which have so often proved successful, were bred from the
union of heavily-laced birds with those that were scarcely
sufficiently laced.”

Tt is a singular fact that, although several deaf-mutes often
oceur in the same family, and though their cousins and other
relations are often in the same condition, yet their parents are
rarely deaf-mutes. To give a single instance : not onescholar
out of 148, who were at the same time in the London Institu-
tion, was the child of parents similarly affected. So again,
when a male or female deaf-mute marries a sound person,
their children are most rarely affected : in Ireland, out of 203
children thus produced one alone was mute. Even when
both parents have been deaf-mutes, as in the case of forty-one
marriages in the United States and of six in Ireland, only

o Mofucker, «Usbor die Eigens  that be beleves that these statements

schaften,” &c., 5. are correct.
5t Bochsteln, mmgmh Dbl % (Tt Epultey Beok by V. B.
lands b iv. 5. 462. Mr. Brent, a  Tegotmeer, 1866, p. 2

great breeder of canaries, informs me
VOL. L. 2H
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two deaf and dumb children were produced. Mr. Sedgwick,s®
in commenting on this remarkable and fortunate failure in
the power of transmission in the direct line, remarks that it
may possibly be owing to “ excess having reversed the action
of some natural law in development.” But it is safer in the
present state of our knowledge to look at the whole case as.
simply unintelligible.

Although many congenital monstrosities are inherited, of
which examples have already been given, and to which may
e added the lately recorded case of the transmission during
a century of hare-lip with a cleft-palate in the writer'’s own
family, yet other malformations are rarely or never inherited.
Of these latter cases, many are probably due to injuries in
the womb or egg, and would come under the head of non-
inherited injuries or mutilations. With plants, a long cata-
logue of inherited monstrosities of the most serious and
diversified nature could easily be given; and with plants,
there is no reason to suppose that monstrosities are caused
by direct injuries to the seed or embryo.

With respect to the inheritance of structures mutilated by
injuries or altered by disease, it was until lately difficult to
come to any definite conclusion. Some mutilations have been
practised for a vast number of generations without any in-
herited result.  Godron remarks ® that different races of man
have from time immemorial knocked out their upper incisors,
cut off joints of their fingers, made holes of immense size
through the lobes of their ears or through their nostrils,
tatooed themselves, made deep gashes in various parts of their
bodies, and there is no reason to suppose that these mutila-
tions have ever been inherited® Adhesions due to in-

a* ‘Bnmh

and | Foreign Mol 8 Nevesthelos M. Wetherel states,
“Nature,” Dec. 1870, p. 168,

when he visited fifteen years ago the
Sious Indians, he was informed “by.
a physician, who has passed much of

to no_other authorities.
54 Mr. Sproule, in ¢ British Medical

Teygat At 1
Kspie, tom. i, 1859, p.

299.

his time with these tribes, that some-
times” s chld was born 'with, these
was confirmed by the
T:5: Government fadina Agoat
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flammation and pits from the small-pox (and formerly
many consecutive generations must have been thus pitted)
are not inherited.  With respect to Jews, T have been assured
by three medical men of the Jewish faith that circumcision,
which has been practised for so many ages, has produced no
inherited effect. Blumenbach, however, asserts 5" that Jews
are often born in Germany in a condition rendering circum-
cision difficult, so that a name is given them signifying  born
circumeised ;” and Professor Preyer informs me that this is
the case in Bonn, such children being considered the special
favourites of Jehovah. T have also heard from Dr. A, Newman,
of Guy’s Hospital, of the grandson of a circumcised Jew, the
father not having been circumcised, in a similar condition, “But
it s possible that all these cases may be accidental coincidences,
for Sir J. Paget has seen five sons of a lady and one son of
her sister with adherent prepuces; and one of these boys was
affected in a manner * which might be considered like that

ly produced by ci ion;” yet there was o
suspicion of Jowish Hlogd 1 family of these two sisters.
Circumeision is practised by Mahomedans, but at a much
later age than by Jews ; and Dr. Riedel, Assistant Resident
in North Celebes, writes to me that the boys there go naked
until from six to ten years old; and he has observed that
many of them, though not all, have their prepuces much
reduced in length, and this he attributes to the inherited
effects of the operation. In the vegetable kingdom oaks and
other trees have borne galls from primeval times, yet they
do not produce inherited excrescences; and many other such
facts could be adduced.

Notwithstanding the above several negative cases, we
now possess conclusive evidence that the effects of operations
are sometimes inherited. Dr. Brown-Séquard®® gives the
following summary of his observations on guinea-pigs: and
this summary is so important that I will quote the whole:—

“Philosoph. Mag.” vol. i

The estracts are from
per. 1t appears that
icker's Mod, Jahr-
2, has confirmed
Brown-Séquard’s observations,

¢Proc. Royal Soc.,’ vol.
b ,l-mmumc'\tmn to the B
1870. e Lancet,’ |
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«1st. Appearance of epilepsy in animals born of parents having
Teen rendered epileptic by an injury to the spinal cord.

“2nd. Appearance of epilepsy also in animals born of parents
havinic ben venisced apflapkia by this sechion o the st DL

“3rd. A change in the shape of the ear in animals born of parents
in which such a_change was the effect of a division of the cervical
sympathetic nerve.

Partinlolosnro ofthe eyelids in animals bora of pareats i
whidh that siate- o o eyelids had been caused cither by the
seation of the corvical sympathetio nerve or the removal of tho
superior cervical ganglion.

EEik. T2 0ph ialnt il hoen of P whio injury
t0itHa vostfciun 41y Tl prodiue that rotwusion of the eyeball.
This intecesting fask T hiave witnessod s good many times, ‘andih
havo ssen the tranamission.of the morbid state of the oyo continue
through four generations. In these animals, modified by heredity,
the wo eyes generally protruded, although in- the parents nsually
only one showed exophthalmia, the lesion having been made in most
cases only on one of the corpora rostiformin.

“6th. Hoematoma and dry gangrene of the ears in animals born of
patonts n whioh thoso car-alerations had boon caused by an injury
to the restiform body near the nib of the calams

“Tth, Absemeo of two toos out of the three of the hind leg, aud
sometims of the thase i animals whose parents had aten up thir
hind-leg toes which had become anwsthetic from a section of the
scintio nerv alone, or of that nerve and also of the crural. . Some.
times, instead of complete absence of the toes, only a part of one or
o o thrco was missing in the young, although in the parent not
only the foes but the whole foot Was absent (partly eaten of, partly
destroyed by inflammation, ulceration, or gangrene).

“8th. Appearance of various morbid states of the skin and hair of
the neck and face in animals born of parents having had similar
alterations in the same parts, as effects of an injury to the sciatic
nerve.”

It should be especially observed that Brown-Séquard has
bred during thirty years many thousand guinea-pigs from
animals which had not been operated upon, and not one of
these manifested the epileptic tendency. Nor has he ever
seen a guinea-pig born without toes, which was not- the
offspring of parents which had gnawed off their own toes
owing to the sciatic nerve having been divided. Of this
latter fact thirfeen instances were carefully recorded, and a
greater number were seen; yet Brown-Séquard speaks of
such cases as one of tho rarer forms of inheritance. It is a
still more interesting fact—
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“That the sciatic nerve in the congenitally toeless animal has

inherited the power of passing through all the different morbid states
which have occurred in one of its parents from the time of the division
till after its reunion with the peripheric end. It is not therefore
simply the power of performing an action which s inherited, but
the power of performing a whole series of actions, in a certain order.
In most of the cases of inheritance recorded by Brown-Se,»
quard only one of the two parents had been operated upon
and was affected. Heo concludes by expressing his belief that
“what is transmitted is the morbid state of the nervous
system,” due to the operation performed on the parents.

With the lower animals Dr. Proper Lucas has collected a
long list of inherited injuries. A few instances will suffice.
A cow lost a horn from an accident with consequent suppur-
ation, and she produced three calves which were hornless on
the same sid of the head. With the horse, there seems
hardly a doubt that exostoses on the legs, caused by too
much travelling on hard roads, are inherited. Blumen-
Dach records the case of a man who had his little finger on
the right hand almost cut off, and which in consequence
grew crooked, and his sons had the same finger on the same
hand similarly crooked. A soldier, fifteen years hefore his
marriage, lost his left eye from purulent ophthalmia, and his
two sons were microphthalmic on the same sides? In all
cases in which a parent has had an organ injured on ome
side, and two or more of the offspring are born with the
same organ affected on the same side, the chances against
mere coincidence are almost infinitely great. Even when
only a single child is born having exactly the same part of
the body affected as that of his injured parent, the chances
against coincidence are great; and Professor Rolleston has
given me two such cases which have fallen under his own
observation,—namely of two men, one of whom had his knee
and the other his cheek severely cut, and both had children

3 This last" case is q\mted h\ ]\h— ix. p. 323. Some curious cases are
Sedgwick in ¢ Briti gnen by Mr. Blkzrmthz‘\'et»nmn,
Medico-Chirurg. Review,’ Apnl um, vol nother curious
p. 484, For Blumenbach, see above- given in the ‘Annales des
cited paper. also, Dr. P. mm \m ? st series, tom. xi. p.
*Traité de lHéréd Nat.,” tom.

492, Also, * Transact. Linn. Soc,,” ol
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born with exactly the same spot marked or scarred. Many
instances have been recorded of cats, dogs, and horses, which
havo had their tails, logs, &e., amputated or injured, produc-
ing offspring with the same parts ill-formed ; Tut as it is not
very rare for similar to appear
all such cases may be due to coincidence. It is, however, an
argument on the other side that “under the old excise laws
« the shepherd-dog was only exempt from tax when without
“ a tail, and for this reason it was always removed ;"% and
there still exist breeds of the shepherd-dog which are always
born destitute of a tail. Fmallv, it must be admitted, more
specially since the publi of Br équard’s observa-
tions, that the effects of injuries, especially when followed by
disease, or perhaps exclusively when thus followed, are
occasionally inherited.®t .

Causes of Non-inheritance.

A large number of cases of non-inheritance are intelligible
on the principle, that a strong tendency to inheritance does
exist, but that it is overborne by hostile or unfaviurable
conditions of life. No one would expect that our improved
pigs, if forced during several generations to travel about and
Toot in the ground for their own subsistence, would transmit,
as truly as they now do their short muzzles and legs, and
their tendency to fatten. Dray-horses assuredly would not
long transmit their great size and massive limbs, if compelled
to live on a cold, damp mountainons region; we have indeed
evidence of such deterioration in the horses which have run
wild on the Falkland Islands. Buropean dogs in India often
fail to transmit their true character. Our sheep in tropical
countries lose their wool in a few generations. There secms
also to ho a close relation between certain peculiar pastures
and the inheritance of an enlarged tail in fat-tailed sheep,

% The Dog, by Stonchenge, 1867,  reduced on the same part of these
p- 118, feathers, it scoms extremely probable,

% The Mot-mot habitually bites  as Mr. Salvin remarks (* Proc. Zoolog.
the barbs off the middle part of the Soc. 1873, p. 429), that this is due to
two central tail-feather, and as the  the iaherilol efctsof long-continust
barbs are congenitally somewhat mutilation,
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which form one of the most ancient breeds in the world.
With plants, we have seen that tropical varieties of maize
lose their proper character in the course of two or three
generations, when cultivated in Europe; and conversely so
it is with European varieties cultivated in Brazil. Our
cabbages, which here come so true by seed, cannot form heads
in hot countries. According to Carridre,’ the purple-leafed
beech and barberry transmit their character by sced far less
truly in certain districts than in others. Under changed
circumstances, periodical habits of life xoon fail to be trans-
mitted, as the period of maturity in summer and winter
wheat, barley, and vetches. So it is with animals :. for
instance, a person, whose statement I can trust, procured eggs
of Aylesbury ducks from that town, where they are kept in
houses and are reared as early as possible for the London
market ; the ducks bred from these eggs in a distant part of
England, hatched their first brood on January 24th, whilst
common ducks, kept in the same yard and treated in the
same manner, did not hatch till the end of March; and this
shows that the period of hatching was inherited. But the
grandchildren of these Aylesbury ducks completely lost their
habit of early incubation, and hatched their eggs at the
same time with the common ducks of the same place.

Many cases of non-inheritance apparently result from the
conditions of life continually inducing fresh variability. We
have seen that when the seeds of pears, plums, apples, &c.,
are sown, the scedlings generally inherit some degreo of
family likeness. Mingled with these seedlings, a few, and
sometimes many, worthless, wild-looking plants commonly
appear, and their appearance may be attributed to the prin-
ciple of reversion. But scarcely a single seedling will be
found perfectly to resemble the pment-form; and this may
be for by recurring variability induced
by the conditions of life. 1 believe in this, because it has
been observed that certain fruit-trees truly propagate their
kind whilst growing on their own roots ; but when grafted on
other stocks, and by this process their natural state is mani-
festly affected, they produce seedlings which vary greatly,

% ¢ Production et Fixation des Variétés,” 1863, p. 72.
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departing from the parental type in many characters.
Metzger, as stated in the ninth chapter, found that certain
kinds of wheat brought from Spain and cultivated in
Germany, failed during many years to reproduce themselves
truly; but at last, when accustomed to their new conditions,
they ceased to Le variable,—that is, they became amenable
to the power of inheritance. Nearly all the plants which
cannot be propagated with any approach to certainty by seed,
are kinds which have been long propagated by buds, cuttings,
offsets, tubers, &c., and have in consequence been frequently
exposed during what may be called their individual lives to
widely diversified conditions of life. Plants thus propagated
become so variable, that they are subject, as we have seen in
the last chapter, even to bud-variation. Our domesticated
animals, on the other hand, are not commonly exposed during
the life of the individual to such extremely diversified con-
ditions, and are not liable to such extreme variability ; there-
fore they do not lose the power of transmitting most of their
characteristic features. In the foregoing remarks on mon-
inheritance, crossed breeds are of course excluded, as their
diversity mainly depends on the nnequal development of
character derived from either parent or their ancestors.

Conclusion.

Tt has been shown in the early part of this chapter how com-
monly new characters of the most diversified nature, whether
normal or abnormal, injurious or beneficial, whether affecting
organs of the highest or most trifling importance, are in-
herited. It is often sufficient for the inheritance of some
peculiar character, that one parent alone should possess it, as
in most cases in which the rarer anomalies have been trans-
mitted. But the power of transmission is extremely variable.
In a number of individuals descended from the same parents,
and treated in the same manner, some display this power in
a perfect manner, and in some it is quite deficient; and for
this difference no reason can be assigned. The effects of
injuries or mutilations are occasionally inherited; and we

 Downing, ¢ Fruits of America,’ p. 5: Sageret, ‘ Pom. Phys.,’ pp. 43, 72.
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shall see in a future chapter that the long-coniinued use and
disuse of parts produces an inherited effect. Even those cha-
racters which are considered the most fluctnating, such as
colour, are with rare exceptions transmitted much more
forcibly than is generally supposed. The wonder, indeed, in
all cases is not that any character should be transmitted, but
that the power of inheritance should ever fail. The checks to
inheritance, as far as we know them, are, firstly, circumstances
hostile to the particnlar character in question; secondly, con-
ditions of life incessantly inducing fresh variability; and
lastly, the crossing of distinct varieties during some previous
generation, together with reversion or atavism—that is, the
tendency in the child to resemble its grand-parents cr more
remote ancestors instead of its immediate parents. This latter
subject will be discussed in the following chapter.

END OF VOL. I.
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