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CHAPTER XV. 
OX CROSSING. 

FREE INTERCROSSING OBLITERATES THE DIFFERENCES BETWEEN ALLIED 
BREEDS-WHEN T H E  NUMBERS O F  T W O  COMMINGLING BREEDS ARE 
UNEQUAL, ONE ABSORBS T H E  OTHER-THE RATE OF ABSORPTION DETER- 
MINED BY PREI'OTENCY O F  TIIASSJIISSION, , BY TIEC COSDITIONS O F  LIFE, 
AND BY NATURAL SELECTION-ALL ORGANIC EEISGS OCCASIOSALLY ISTEK- 
CROSS ; APPAREXT E X C E P T I O N S O N  CERTAIN CHARACTERS 1NCAPABI.E OF 
FUSION ; CHIEFLY OR EXCLUSIVELY THOSE WHICH HAVE SUUDEXLY 
AI'PEARED I N  T H E  INDIVIDUAL-ON THE MODIFICATION OF OLD RACES, AND 
T H E  FORMATION OF NEW RACKS, BY CROSSING-SOME CROSSED RACE3 
HAVE BRED TRUE FROM THEIR FIRST PRODUCTION-OX T H E  CROSSING OF 
DISTINCT SPECIES I N  RELATION TO T H E  FOI1JIATIOX O F  DOMESTIC 
RACES. 

IN the two previous chapters, when disxssing reversion and 
prepotency, I was necessarily led to give many facts on 
crossing. I n  the present chapter I shall consider the part 
which crossing plays in two opposed directions,-firstly, in 
obliterating characters, and consequently in prerenting the 
formation of new races ; and secondly, in the modification of 
old races, or in thc formation of new and intermediate races, 
by a combination of characters. I shall also show that certain 
characters are incapable of fusion. 

The effects of free or uncontrolled breeding between the 
members of the same variety or of closely allied varieties arc 
important; but are so obvious that they need not be dis- 
cussed at  much length. It is free intercrossing which chiefly 
0 crives uniformity, both under nature and under domestication, 
to  the individuals of the same species or variety, when they 
live mingled together and are not exposed to any cause 
inducing excessive variability. The prevention of free cross- 
ing, and the intentional matching of individual animals, are 
the corner-stones of the breeder's art. No man in his senses 
would expect t o  improve or modify a breed in any particular 
manner, or keep an old breed true and distinct, unless he 
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separated his animals. The killing of inferior animals in 
each generation comes to  the same thing as their separation. 
In savage and semi-civilised countries, where the inhabitants 
have not the means of separating their animals, more than 
a single breed of the same species rarely or never exists. I n  
former times, even in the United states, there mere no distinct 
races of sheep, for all had been mingled together.‘ The cele- 
brated agriculturist Marshall remarks that ‘‘ sheep that 
“ are kept within fences, as well as shepherded flocks in open 
“ countries, have generally a similarity, if not a uniformity, 
“of character in the individuals of each flock;” for they 
breed freely together, and are prevented from crossing with 
other kinds; whereas in the unenclosed parts of England 
the nnshepherded sheep, even of the same flock, are far from 
true or uniform, owing to  various breeds having mingled 
and crossed. We have seen that the half-wild cattle in 
each of the several British parks are nearly uniform in cha- 
racter ; but in the different parks, froms not having mingled 
and crossed during many generations, they differ to a 
certain small extent. 

We cannot doubt that the extraordinary number of varieties 
and subvarieties of the pigeon, amounting to a t  least one 
hundred and fifty, is partly due to  their remaining, dif- 
fereiitly from other domesticated birds, paired for life once 
matched. On the other hand, breeds of cats imported into 
this country soon disappear, for their nocturnal and rambling 
habits render it hardly possible to  prevent free crossing. 
Rengger3 gives an interesting case with respect to the cat 
in Paraguay: in all the distant parts of the kingdom it has 
assumed, apparently from the effects of the climate, a peculiar 
character, but near the capital this change has been pre- 
vented, owing, as he asserts, to the native animal frequently 
crossing with cats imported from Earope. I n  all cases l iko  
the foregoing, the effects of an occasional cross will be ang- 
mented by the increased vigour and fertility of the crossed 
offspring, of which fact evidence will hereafter be given ; for 

Agriculture,’ vol. i. p. 367. 3 ‘ Saugethiere von Paraguay. 
‘ Communications to the Board of 

‘Review of Reports, North of 1830, s. 212. 

England,’ 1808, p. 200. 
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this will lead to the mongrels increasing more rapidly than 
the pure parent-breeds. 

When &tinct breeds are allowed to cross freely, the result 
will be a heterogeneous body ; for instance, the dogs in Para- 
guay are far from uniform, and can no longer be affiliated to 
their parent-races.4 The character which a crossed body of 
animals will ultimately assume must depend on several con- 
tingencies,-namely, on the relative members of the individuals 
belonging to the two or more races which are allowed to 
mingle ; 011 the impotency of one race over the other in the 
transmission of character; and on the conditions of life to 
which they are exposed. When two commingled breeds exist 
at  first in nearly equal numbers, the whole will sooner or 
later become intimately blended, but not so soon, both breeds 
being equally favoured in all respects, as might have been 
expected. The following calculation shows that this is the 
case : i f  a colony with an equal number of black and white 
men were founded, and we assume that they marry indis- 
criminately, are equally prolific, and that one in thirty 
annually dies and is born ; then " in 66 years the number of 
" blacks, whites, and mulattoes would be equal. I n  91 years 
" the whites would be 1-loth, the blacks 1-loth, and the 
" mulattoes, or people of intermediate degrees of colour, 
" 8-10th~ of the whole number. I n  three centuries not 
" 1-100th part of the whites would exist." 

When one of two mingled races exceed the other greatly 
in number, t$e latter will soon be wholly, or almost wholly, 
absorbed and lost.6 Thus European pigs and dogs have been 
largely introduced in the islands of the Pacific Ocean, and 
the native races have been absorbed and lost in the course of 
about fifty or sixty years ; but the imported races no doubt 
were favoured. Rats may be considered as semi-domes ticated 
animals. Sbme snake-rats (Mus alezandrinus) escaped in the 
Zoological Gardens of London, " and for a long time after- 

4 Rengger, ' Skugethiere,' &c., s. maines,' p. 24, first called attention 
154. to this subject, and ably discussed it. 

White, 'Regular Gradation in ' Rev. 1). Tyerman and Bennett, 
Man,' p. 146. 6 Journal of Voyages,' 1821-1829, vol. 

Dr. W. F. Edwards, in his 'Ca- i. p. 300. 
ractbres Physiolog. des Races Hu- 
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6‘ wards the keepers frequently caught cross-bred rats, at  
6‘ first half-breds, afterwards with less of the character of the 
‘ 6  snake-rat, till at  length all traces of it, disallpeared.8 On 
the other hand, in  some parts of London, especially near the 
docks, where fresh rats are frequently imported, an endless 
variety of iutermediate forins may be found between the 
brown, black, and snake rat, which are all three usually 
ranked as distinct, species. 

How many generations are necessary for one species or race 
to absorb another by repeated crosses has often been dis- 
cussed; and the requisite number has probably been much 
exaggerated. Some writers have maintained that a dozen 
or score, or even more generations, are necessary ; but this in 
itself is improbable, for in the tenth generation there would 
be only 1-1024th part of foreign blood in the offspring. 
Giirtner found,1° that with plants, one species could be made 
to absorb another in from three to Gve generations, and he 
believes that this could always be effected in from six to 
seven generations. I n  one instance, however, Kiilrenter l1 

speaks of the offspring of Mirabilis vulgaris, crossed during 
eight successive generations by M. longiflora, as resembling 
this latter species so closely, that the most scrupulous 
observer could detect “ vix aliquam notabilein differentiam ” 
or, as he says, he succeeded, “ ad plenariam fere transmuta- 
tionem.”’ But this expression shows that the act of absorp- 
tion was not even then absolutely complete, though these 
crossed plants contained only the 1-256th part of M .  vulgaris. 
The conclusions of such accurate observers as Gartner and 
Iiolreuter are of far higher worth than those made without 
scientific aim by breeders. The most precise account which 
I have met with is given by Stonehenge,l2 and is illustrated 
by photographs. Mr. Hanley crossed a, greyhound bitch with 
a bulldog ; the offspring in each succeeding generation being 
recrossed with first-rate greyhounds. As Stonehenge remarks, 

8 Mr. S. J. Salter, Journal Linn. crosses. Dr. P. Lucas, ‘ L’Hdrddite 
Snc.,’ vol. vi., 1862, p. 71. 

Sturm, ‘ Ueber Racen, kc..’ 1825, lo ‘ Bastarderxeugung,’ s. 463, 470. 
s. 107. Bronn, Geschichte der Na- l 1  ‘Kova Acta Petrop.,’ 1794, p. 
tur,’ b. ii. s. 170, gives a table of the 
proportions of blood after successive 

Hat.,’ tom. ii. p. 308. 

393 : see also previous volume. 
l2 ‘ The Dog,’ 1867, pp. 179-184. 
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j t  might naturally be supposed that  it would take several 
crosbed to get rid of the heavy foriii of the bulldog; but 
Hysterics, die gr-gr-granddaughter of a bulldog, showed no 
trace whatever of this breed in external form. She and all 
of the same litter, however, were '' remarkably deficient in  
" stoutness. though fast as well as clerer." I believe clever 
refers to skill in  turning. Hysterics was put to a son of 
Bedlamite, "but the result of the fifth cross is not as yet, I 
" believe, inore satisfactory than that of the fourth." On the 
other hand, with sheep, Fleischinann l3 shows how persistent 
the effects of a sing!e cross may be : he says '' that the original 
" coarse sheep (of Germany) have 5500 fibres of wool on a 
" square inch ; gracles of the third or fourth Merino cross 
" produced abont b030, the twentieth cross 27,000, the per- 
" fect pure Alerho blood 40,000 to 48,000." So that coininon 
German sheep crossed twenty times successively with Meiino 
did not by any means acquire wool as fine as that of the pure 
breed. But in all cases, the rate of absorption will depend 
la~gely  on the conditions of life being favourable to any 
particular character ; and we may suspect that  there would 
be a constant tendency to degeneration in the wool of Merinos 
uncler the climate of Germany, unless prevented by careful 
selection ; and thus perhaps rile foregoing remarkable case 
may be explainecl. 'l'hc ia te  of absorption must also depepd 
on the ainonnt of distinguishsblu dirTerence between the two 
forms wliich are crosscd, and especinily, as Giirtner insists, on 
pi'epotency of transinission in  tae  one form over the other. 
IVe have seen in  the lost chapter that  one of two French 
breeds of sheep yielded up its character, when crossed with 
Merinoq, Yery much more siowly than the other;  and the 
cL)ininon German sheep referred to by Fleischinann may be in 
this respect analogous. I n  all cases theie will be more or less 
liability to reversion during many subsequent generations, 
and it is this faot which has probably led authors to maintaiit 
that a score or more of generations ale requisite for one race 
to absorb another. I n  considering the final result of the 
commingling of two or more breeds, we must not forget that 

13 As quoted in the 'True Principles of Breeding,' by C. H. Macknight 
and Dr. H. Madden, 1865, p. 11. 
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the act of crossing in itself tends to bring back long-losl 
characters not proper to the iiniiiedia te parent-forms. 

With respect to the influence of tlie conditions of life on 
any two breeds which are allowed to cross freely, unless both 
are indigenous and have long been accustomed to the country 
where they live, they will, in all probability, be unequally 
affected by tlie conditions, and this will modify the result. 
&en with indigenous breeds, i t  will rarely or never occur 
that both are equally well adapted to the snrrounding cir- 
cumstances ; more especially when permitted to roam freely, 
arid not carefully tended, as is generally the case with breeds 
allowed to cross. As a consequence of this, natural selection 
will to a certain extent come into action, and the best fitted 
will survive, and tliis will aid in dctcriiiin'n~ the ultiinate 
chariicter of thc coiumingled body. 

IIow long a time i t  iroiilcl reqnirc 1)cforc such a cri sscd bocly 
of ani idls  w ~ n l c l  asbuin1ct n uiliforiii chnr~ctcr  within a liruited 
area, no  one ( 'an say ; t h t  they \vonld ultiniately Leconie 
unift mn froiii free intcrcroJbiiig, and fi-oiu tlic siirvival of the 
fitted, we may feel assured ; but tlic cliqractcrs thus acquired 
would raicly ur neyer, as inny Lc infcrrccl from tlie previous 
considerations, bc exactly iiiterniecliate lxtwecii t1io.e of the 
two  parent-biwxls. JVitli rcspxt  to the very slight differences 
by wliich the individuals vf tlic same suh-variety, or even of 
allied varieties, ase chnractcrised, i t  is obvious that free 
crossing would soon obliterate such small distinctions. The 
forination of new varieties, inclepcndently of selection, would 
also thus be prei-ented; except when the same variation 
continually recurred from the action of some stiongly pre- 
disposing cause. We may therefore conclude that fi ee 
crossing has in ;ill cases played an important part in giving 
uniforinity of character to all the inenibers of the same 
dornestic race and of the same natural species, though largely 
governed by natural selection and by the direct action of ihe 
surrounding conditions. 

On the possibility of all organic bcings occasionally intercrossing. 
-But it iiiay be asked, can free crossing occur with herma- 
phrodite animals and plant3 ? All the higher animals, and 
the few insects which haye been domesticated, have separato 
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sexes, and must inevitably unite for each birth. With respect 
to the crossing of hermaphrodites, the subject is too large for 
the present volume, hut in the ‘ Origin of Species,’ I have 
given a short abstract of the reasons which induce me to 
believe that all organic beings occasionally cross, though 
perhaps in some cases only at  long intervals of time.14 I 
will merely recall the fact that many plants, though herma- 
phrodite in structure, are unisexual in function ;-such as 
those called by C .  I<. Sprengel dic7zogamous, in which the 
pollen and stigma of the same flower are matured at  different 
periods ; or those called by me reciprocally dimorphic, in which 
the flower’s own pollen is not fitted to fertilise its own 
stigma ; or again, the many kinds in which curious mechani- 
cal contrivances exist, effectually preventing self-fertilisation. 
There are, however, many hcrniaphrodite plants wnich &re not 
in any way specially constructed to  favour intercrossing, but 
which nevertheless commingle alinost as freely as animals 
with separated sexes. This is the case with cabbages, 
radishes, and onions, as I know from having experimented on 
them : even the peasants of Lignria say that cabbages must 
be prevented “ from falling in love ’’ with each other. I n  
the orange tribe, Gallesio l5 rcmarks that the amelioration of 
the various kinds is checked by their continual and almost 
regular crossing. 

On the other hand, some cultivated plants rarely or never 
intercross, for instance, the common pea and sweet-pea 
(Lathyrus odoratus) ; yet their flowers are certainly adapted 
for cross fertilisation. The varieties of the tomato and 
aubergine (Sotanum) and the pimenta (Pimenta vulgaris ?) 
are said l6 never to cross, even when growing alongside one 
another. B u t  it should be observed that these are all exotic 
plants, and we do not know how they would behave in their 
native country when visited by the proper insects. With 

appeared on the same subject, more 
especially by Hermann Muller and 
Delpino. 

l5 ‘ Teoria della Riproduzione Vege- 
tal,’ 1816, p. 12. 

l6 Verlot, ‘Des VariBtBs,’ 1865, p. 

So it is wifh numerous other plants. 

14 With respect to plants, an admir- 
able essay on this subject (Die Gesch- 
Iechter-Vertheilung bei den Pflanzen : 
1867) has been published by Dr. Hil- 
debrand, who arrives at the same 
general conclusions as I have done. 
\Tarious other treatises have since 72. 
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respect to the common pea, I have ascertained that it is 
rarely crossed in  this country owing to premature fertilis- 
ation. There exist,, however, some plants which under their 
natural conditions appear to be always self-fertilised, Euch as 
the Bee Ophrys (Op1m~s upifem) and a few other Orchids; 
yet these plants exhibit the plainest adaptations for cross- 
fertilisation. Again, some few plants are believed to produce 
only dosed flowers, called cleistogene, which cannot possibly 
be crossed. This was long thought to be the ca>e with the 
Leersiu oryzoides,li but this grass is now known occasionally 
to produce perfect flowers, which set seed. 

Although some plants, both indigenous and naturalised, 
rarely or never prodnce flowers, or if they flower never 
produce seeds, yet no one doubts that  phmerogamic plants 
are adapted to produce flowers, and the flowers to  produce 
seed. When they fail, wc believe that such plants under 
different conditions would perform their proper function, or 
that they formerly did so, and will do so again. On analo- 
gous grounds, I believe that the flowers in the above specified 
anomalous cases which do not now intercross, either would 
do so occasionally under different conditions, or that  they 
formerly did so-the means for affecting this being generally 
still retained-and will again intercross at some future 
period, unless indeed they become extinct. On this view 
alone, inany points in  the structure and action of the repro- 
ductive organs in  herniaphrodi te plants and animals are in- 
telligible,-for instance, the fact of the male and female organs 
never being so completely enclosed atJ to render access from 
without impossible. Hence we may conclude that the most 
important of all the means for giving uniformity to the in- 
dividuals of the same species, namely, the capacity of oc- 
casionally intercrossing, ifi present, or has been formerly 
present, with all organic beings, except, perhaps, some of 
the lowest. 

On c w t u i n  Characters not blending.-When two breeds are crossed 
their characters usually become intimately fused together ; but 

17 Duval Joure, ' Bull. SOC. Bot. setting seed, see Dr. Ascherson in ' Bot. 
de France,' tom. x., 1863, p. 194. Zeitung,' 1864, p. 350. 
With respect, to the perfect flowers 


















