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INTRODUCT ION.
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The primitive man made a long step towards civili-
zation, when hevfiret domesticated animals. Almost all the spe-
cies of animals now in the service of man came under domestica-
tion in the pre-historic times. When civilization first dawned
on the banks of the Nile, Euphrates and Ganges, horses, cattle,
sheep and goats were found to hage been performing an essential
function in their domestic,religious and civic 1life of the peo-
ple of those places.

The system of breeding in the beginning was not far
away from that in the state of Nature. But as soma species or
breed of animals responded more readily to his demand than
others and some individuals appealed more to his attention, the
prdmitive man also unconsciously exercised selection in breed-
ing and rearing of certain classes and individuals of animals in
preference to the others.

Crossing was also extensively used in the ancient
times. The primitive man distributed many animals in his ex-
tensive ramble ofer the world. The same role was played by
the invaders and colonists later on. The Persians, Romans,
Moors and Turks as well as the Phoenicians and Sstacens distri-
buted many animales and plants from the East and South to the
North. 1In the later days of the mediaeval and early part of the

modern time, importation, especially of the horse, was also ex-

tensively going on.






The results of this broadc}st distribution of domestic
animals was the blending together of the different bloods and
formation of new breeds which have come down to the present time
or formed the foundattonnstockfor‘some other improved breeds.
There: is scarcely any improved breed today, which is still in
its "native"or pure state.

The importance of form and function of the animal body,
was not unknown among the ancient people of Egypt, Babylonia and
India though it was thoroughly understood first by the Carthagen=

ians.
But it was not until late in the 18th century that breeding

was first brought on the scientific basis. From that time until
the middle of the 19th century, almost all the improved breeds
were established. The main object of the period was to fix
certain function in a certain breed of animal and develop it

along that line. Among those who early devoted their life to this
purpose, the name of Robert Bakewell comes foremost. _

The systems of breeding which the breeders of this time fol-
lowed were chiefly selection, crossing, line-breeding, in-breeding,
etec. The purity of the breed was most religiously followed in
certain breeds, as in the case of the island cattle.

After the development of the most of the breed, the breed-
ing problem appeared in the three distinct phases:-






(1) How to adapt these breeds to the new environment.
breeds for the improvement of the
(3) How to use thesﬁAeo—called "native breeds"
(3) How to preserve. and, if possible, ' - improve
these breeds.

The first is a general question concerning many
countries like Japan, Mexico, South America etc., where the
importation and adaptation of horses and cattle have receivedy,
Govennment attention. The adaptation of cattle to Texas was
a difficult problem :f;;arsago, until the importation of the
Brahmanibulls from India partially met the situation.

The second is a question of a country like India,
where the wholesale disposal of the existing native stock and
extensive importation of the foreign breed are both impracti-
cable,

The third is the problem which faces:, every breed-
er of England and America and some advanced countries of the
Continent.

The preservationcof the domestic animals becomes all
the more important, when we consider the fact that the modern
imprqved breedsare a creation of the human ingenuity and not
a result from the natural process of development. In fact,
man has produced the high milking cow, the high-speed horse,

or other live stock of extPaordinary quality, in a few centu-

ries, which nature might not have done in ages. 1In doing






this man,of course, has worked with nature rather than
against it. He has brought all favorable conditions and left
the rest to be done by nature.

Self preservation and race preservation are two laws
with which every organism is endowed by nature. But progress
or improvement is not the goal of all. Degenration and even
extinction are as common in nature as the development and
formation of new species. Extreme specialisation, through
which evolution is passing,'has ended in the annihilation of
many organisms both in the plant and animal kingdom.

| The modern breed ie a highly specialized animal.
His form, function and even temperament have been changed.
Many undesirable features have been bred off and the desir-
able qualities developed. Though some of them have lost the
native vitality, longewkvity and in some cases even prolif-
icdcy, some of the domestic animals have really reached per-
fection for the most economical service to the human society.

It is a question of vital importance to the modern
breeder to preserve and, if possibke, to improve these breeds
of animals.

The points which have been specially emphasized in
breeding during the last few decades, are:-
31) The purity of the breed.

2; Pedigree

3) Individuality.






Within the last 75 years, associations have been
formed for almost all the improved breeds and herd books
started. They have helped much in keeping the purity of
breed. Some of them have already started advanced registry
which will undoubtedly lead to the improvement of the breed
by the selection of the more efficient ones. The most im-
portant feature of these herd books are the record of pedi-
grees which have also been duly emphasized in breeders?® asso-
ciations and public sales. Individuality imxkkez has also
received proper attention in the public sale as well as in
the show ring.

The next question which naturally comes to the
mind of the rational breeder is the importance of age in
breeding. Given a purebred animal of high pedigree and an
extraordinary individual merit, at what age should he or she
be used for breeding to get the best results? In the domes-
tic animals, breeding at the first appearance of puberty
or at nature's call is prepostrous. The modern domestic
animal is as far removed from the state of nature as thg
civilized man from the savages. Change of cm‘:;’?i;ﬁéd‘“
over-care have reduced the agé of puberty ih domestic animals,
as in man. The first sign of puberty is by no means a relia-

ble indication that the animal is o0ld enough to breed.






Late: breeddéng may also be harmful, as in the case
of the dairy cows. It is neither economical. On the other
hand, early breeding may be detrimental to the growth and
efficiency of the parents as well as of the offspring. If
the evil effects of early breeding are transmitted, the ques-
tion becomes all the more important and serious.

Many ymax breeders believe in the evil effect: of
early reproduction. It is daid that early marriage has led s
the degeneracy of many nations. The domestic animals are
national assets and their preservation, like the conserva-
tivea of other natural resources, is a question of vital im-
portance to a country. But, unfortunately, this question
has received very little attention among the breeders and
biologists. One or two experimental stations did some work
along this line, but their work is neither comprehensive
nor far-reaching.

Director F.B.Mumford of thetAgricultural Experi-
ment Station at the University of Missouri first conceived
the idea of conducting an experiment for the determination
of the proper age of animals for bfeeding.

The results of the experiment, when finished will
be:-

(1) A more scientific basis for breeding.






(38) If early breeding is found injurious, it will
save both the present and future genergtions from degeneracy.
If not, early breeding may be more universally followed with
greater economy.

(3) Tt will throw a great light on the scienge of
eugenics, the idea of which is gaining ground every day among
the rational thinkefs.

Unfortunately the experiment has not been more
than 3% years old and data at the disposal of the writer
is not at all sufficient to give any conclusive results.

In the following pages, first the views of biol-
ogists and practical breeders have been given and then the
results of various experiments, observations aad records
have been gathered., The results of the experiment at the
Missouri Station have also been noted as far as possible.
Finally a short criticism and discussion has been followed

by conclusion.






II.
THE VIEWS OF BIOLOGISTS.
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There was a great controversy among the hinlagiatn
the transmission of
as to the possibility o{Avauired-chlracter“andctha whole
body of the biologists divided themselves either as Neo-Dar-
winians or NeO-Lamarckarmian according to their opposition to,
or acceptance of the question. Yet after a controversy of more
than 35 years the question is still at issue.

Lamarck in the beginning of the 19th century pfos-
tulated two laws as to the inheritance of acquired characters.

"Nature preserves everything that she has caused the individu-
al to acquire or lose by the infduence of circumstances to
which the rage has been for a long time exposed and conse-
quently by the influence of the predominant use of certain
organ."

A diamentically opposite view was held by Weismann
whose original position with regard to this matter was that
"modification which are wrought upon the formed body, in con-
sequence of external influences, must remain limited to the
organiéms in which it arose. MNo such modifications of the
same (affected by the environment or by use and disuse) can
be transmetted to the germ cells from which the next genera-

tion springs".






Lamarck's views have been sharply critieised, but
his theory in modified form has still many advocates, at least
among the botanists. Even de Vries mmmrgxkk® acknowledged
the possibilities of transmission of all fluctualityng varia-
tions (individual differences),which are of the nature of ac-
quired character. He seemed to have auccgeded in showing that
the increased bulk following upon better nutitition is inher-
ited. But he also admitted that the amount of change in this
way was very slight amd the radical change was possible only
through mutation.

Weismann also had modified,though had not changed,
his views. But the majority of the biologists-especially
the zoologists, believe, with him, in the purity of the germ
cells, which remain practically unchanged by the changes
which take place in the soma or body.

The germ-cell is the only vehicle of rinheritance.
The somatic cells forming the body are merely incidental,ter-
minating with the death of the individual,while the germ
cell passes from generation to generation indefinitely. "The
child inherits from the parent germ cell, not from the parent
body, and the germ cell owes its characteristice not to the
body which bears it, but to ites descent from a pre-existing
germ cell of the seme kind"

The fundamental principle of Weismann's theory has

b een substantiated by the Mendelian inheritance of definite
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character. Bateson and others experimenting on Mendel'ss
law with plants and animals foundcthat mahy of the charac-
teristics of organisms are of a definite kind and are inher-
ited definitely and their abpearance is determined by the
presence of definite structures or substances in the germ
cells.

But though changes or variations affecting only the
somatic body areAnot transmitted, there is a possibility of
- the germ cells themselves beingaffected by such variations.

It was admitted even by Weismann that "Temperature and nutrition
in its widest sense, affect the whole body of plant-the somatic
cells as well as the germ cells". Galton also did not believe
in the possibility of any reaction of the body upon the germ
cells, but believed in the direct influcnce of the climate

on the germ cells themselves.

Eugene Davenport believes that a modification, or
rather modified character, arising either externally or in-
ternally, and affecting the germ cell, is transmitted. "The
effects of nourishmens, temperature, chemical action, etc.,
are felt even by germ cells, and would certainly be trans-
mitted? "Many modifications of functional activity", he con-
tinues, "are of such fundamental nature as to influence the
germ as well as some and such modifications would be trans-

mitted and inherited by the offspring".
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If there is any possibility of the germ cells being
affected, as Dr. Davenport says, by the functional activities
of fundamental character and such internal and external influ-
ences as nourishment, temperature, chemical reaction etc., is there
no possibility for the age of individuals to affect the germ cells
as well? From the fertilization of the ovum until birth and
from birth until maturity, the body is undergoing constantly,
vital changes, reaching a temporary equilibrium at maturity,
which is followed by the gradual breaking down of the whole
system. Will the germ cells remain the same during all these
changes of the body? If not, the logical conclusion is that
the offspring born at these different stages of parents will
also vary accordingly. If the ages of maturity and of func-
tional sexuala¢t12%§?wou1d have been the same, the problem
would be simpler. But standing as the facts do, the problem
becomes all the more complex and can be determined by actual

experiments.
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THE VIEWS OF PRACTICAL BREEDERS.
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The biologists are unanimous, unless we include

the Lamarckians, that the age of the parents does not bave:
opinion

any effect on their offspring. But there is a division of,
in the camp of the practical breeders. Of course, the
majority of breeders believe that they get better results
by mating mature animals. But there have been also a few
systematic attempts by prominent breeders to prove that
young animals breed as good, if not better, as the old
ones.

In the 14th Swine Breeders' Meeting in Indiana,
1920, Mr. T.M.Reveﬁl of Clement advocated the practice
of the breeding of swine at an early age. He showed that
some very well known Poland China boars and sows were born
of very young parents. He mentioned 33 animals of dis-
tinction including"Star of West-535" (the most noted boar
in cornbelt), “Commahder-1385', "Tom Corwin-2nd-575", and
sows such as "Lady Pugh", "Queen B.B.Tribe"j "Black Bess"
"Bess Stibbens","F.S.B.Bess", "Lady Duffield", "Ducky",
"Barkness-2nd", "Isabell" and others, all of whom were
sired by pigs before 12 monthe old and in many cases the

sows were also only eight or nine months old.






In the Swine Breeders' Institute at Dayton, Ohio,
1891, Mr. J.L.Vandavan advocated, on the ofher hand, the
breeding of only fully matured animals in order to produce
"gtrong, healthy and vigorous pigs and larger litters".
He also mentioned a 1ist of very noted Poland China boars
and sows born of mature parents and included among them

"World Beater-1213", "Tecumseh-3943","Tecumseh
Chip-10811", "Success-1929", QGive & Take-1585", "Seldom
Seen-10051", "Last Look-14895" and "Black Joe F.-13407",
AXL of these hogs had parénte from two to five years old
except in three cases where the parents were only 18
monthe old.

In contradiction to this latter view, Mr. J.A.
MacDonald-King Co,:'= P.S8.J., writes in the Breeders Ga-
zette (Vol.-38) "I feel sure that a well grown sow is
better by being bred at eight months than to be allowed

to comé to the age of twelve months". "Young sows are"
| he continues, "good motlers. In old age they become
clumsy and heavy, poor milker and bad mothers".

But the practice of early breeding is again
condemned by another swine breeder-Mr.H. Winona &f Minn-
esota, who writes in the following emphatic terms$w
"from the stqndpoint of one that has bred hogs over a

Quarter of a century, I say, it is against nature to

/3.
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a hardy robust animal or race of animals, from the con-
tinuous breeding of immature parents".

The same opinion is expressed by Mr. E.B.Watson,
Stery Co..Iowa, who says "The foundation of the consti-
tution of pigs is laid in the constitution of their
mature parents, the pigs of which are larger, stronger
and grow faster. An old sow's pigs are one month old
when born".

As if by contradicting these views, Mr. #ohn
Hill, a noted Hereford breeder of Marsh Brook House,
England, writes "from the long experience of over 35
years with a breeding herd of Hereford, T can confident-
ly say that I never &xperienced any bad results from
using yearling bulls in my herd. I believe throughout
the breeding herds of England, ghere are more yearling
bulles used than of any other age. There are many nota-
ble instances of Hereford bulls being used continually
from yearlings until the end of their pareer at great age.
The best bull, I had, began service at ten months old
for ten years and his produce was equally good from
first to last®

These are only a few of the many well known and

experienced breeders, both in England and America, who
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expressed their views in the Breeders Gazette or such

other magazines or advbcated their pr- o' o0 of system of
breeding in the Breeders' Meetihg. But they are enough
to show that the breeders differ among themselves as to

the proper age of animals for the most rational breed-

ing.
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RESULTS FROM EXPERIMENTS, OBSERVATIONS AND RECORDS.

(1) POULTRY BREEDING EXPERIMENT..

Prof. Horace Atwood of the West Virginia Agricultural
College made some experiments on"The Effect of the Age of

the Parents on the Vigor of Chickens® and read a paper on
the first four experiments at the American Breeders' Associa-.
tion in 1909.
The first three experiments were carried on in
1907, and lasted from June 3 to Oct. 5. The fowls selected
were pullets, two year old hens and three-year old hens. They
were all of Single-comb White Leghorns, "of the same strain
and were fed and handled in the same manner". Individuality
of males were eliminated, as far as possible, by placing the
cocks, which mated with them, alternately in different pens.
The results of the first three tests of this ex-

periment are summarized in Table 1.

Table 1.
Table 1 has been prepared from the first three tests.
Test no.l began on June 3 and came to an end on
July 6th by an accident. Most of the deaths noted in this
test were due to digestive troubles.
Test no.2 began on June 19th. The growth of

chicks was rather slow due "to the heat of the summer®.






Test no. 3 began on September 5th. There were
very few deaths within this test except in the pullets,
in which five chickens were found huddled together out-
side the brooder, probably dme to cold. The number of
eggs cracked is omitted here, as they have not been re-
corded in all the tests.

A summary of these three tests are given in

the last three columns at the end of the table,

See Table 1.






TABLE I.

The Effect of the Age of the Parents upon the Vigor of
Chickens.

(Tabulated from the first three tests of the breeding exp-
eriment of the West Virginia Agr.Exp.Sta.Bulletin 124.)

e e e et e o T . e e ——— 0 W [ . e o G G O—g——— - —— et - - PP e - ——————— o . o
A B ——
SRS S—— 1 - 1 TS S ey I ey TEST INI. -----{SUMMARY OF THE THREE TESTS. ____
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From this table we find that ;-

(1) The weight per 100 eggs ranges widely being
11.8 1lbs. for the pullets, 13.1 1lbs.; for the two-year old
hens and 13.5 1lbs.; for the three-year old hens. This grad-
ual increase'in weight from pullets to three-year old hens,
is also observed in each of the first two tests.

(3) The infertile eggs also run as 18.75%. - for the
pullets, 13.7% for the two-year old hens and 16% for the
three year old hens., i.e.,the infertility decreases as we
pass from pullets to the three-year old hens.

(3) The average hatchability for the three groups

-0, for pullets, two-year old hens and three-year old
hens, is 73.4%, 76.5% and 75.4% respectively. The two-year
old hens giving the best results.

(4) The average weight per 100 chickens for these
groups, when removed from the incubators, ranges as 7.55 1lbs.,
7.66 lbs., and 8.65 1lbs., i.e., a steady increase from fhe
pullets to the thrée-year old hens. This fact is also cor-
roborated by every one of the individual tests.

(5) The early deaths run as 15.8%, 7% and 5.4%, i.e.,
décrease steadily from the pullets to the three-year old hens.

(6) The second weights of the chickens at the later
stage of development was taken only in the case of Test no.3.
It shows that the weight per 100 chicks at the 40th day was
26.7 1bs.,37.6 1lbs., and 35 1lbs., i.e., a steady increase
from pullets to three year old hens.
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The last five experiments were performed in the
two subsequent yeﬁrs. Eggs from White Leghorn fowls of
same strain, were used. Handling and treatment were the
samevas in the preceding tests. The young hens were six
months old at the beginning of the experiments and were
mated with cockrels of the same age. The older hens were
three years old. The fowls were selected with reference
to their large size and vigorous constitution and good
healfh.

The results of these tests are given in Table II.

Table II.

This table has been taken from the last five
tests of the experiment.
| Test no.4 began on April, 1909. The older hens
were all three-year old, but the lot-1l has been kept in a
fresh air house in the previous winter andrwaa not fed for
egg production. While lot-2 was wintered in a warm house
and fed heavily for egg production. The second weight of
eggs was taken, when 46 days old and the total number of
loss by premature deafh wgs also noted at the same time.

The rest of the tests were darried on in 1909.
In test no.5, the older fowls were kept in the open shed
in winter ahd fed on whole grain, before they were mated
with five cockrels and one three-year old cock. The second

weights of the chicks were taken on the 33nd day of hatch-
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ing and the number of early deaths
was also noted at the same time.

In test no.6, the eggs from the same fowls as
in the preceding tests weigkg%éd. The second weight and
the early éeath record were,in three weeks after hatching.

In test no.7 the pullets were heavily fed before
they laid eggs for experiments. The sedond weight and
early death record were taken on the 26th day after hatch-
ing. ,

In test no,8 the eggs from the same hens were
used as in the previous test. Early deaths were recorded
on the 21lst day of hétching. But the second weight of the
two groups could not be determined, as some of the chicks
weré missing.

The number of eggs cracked in turning, is also

omitted here for the same reason as before. The last

two columns give the summary of these five tests.






TABLE II.

The Effect of the Age of the Parents upon the

Vigor of Chickens.

(From the last five tests of the breeding experiment of the

W.Va.Agr.Exp.sta.Bulletin #134)

22

e e B -8 e B S — = - - - ———— - ———————— - 1
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From this table, we find that 634 eggs from pul-
lets and 674 eggs from old hens were incubéted in these five
tests. |

(1) The weight per 100 of the eggs was 10.4 lbs., for
the pullets and 13.09 1lbs. for the old hens. |

(3) The number of the infertile eggs runs as high
as 141 in the case of the pullets while only 92 eggs of the
old hens were infertile. But if we take into consideration
that 36 eggs or half of the number of eggs incubated in lot
8 of the test IV were infertile due to over-feeding of the
hens, producing them, the infertility becomes still less
in the case of the old hens.

(3) The number of chicks that died in the shell at
the end of the hatch, is also large for the pullets, running
as high as 53, while in the case of the old hens, it is only
36. |

(4) There were only 419 chicks from the eggs of the
pullets, while 509 eggs fromvthe 0ld hens hatched successfullw

(5) The weight per 100 of chicks was 6.73 lbs., and
8.62 1bs.vfor the pullets and the old hens respectivelyl

(6) The loss caused by early death is only 14 in the
case of the old hens while in the case of pullets, it is 47
Oor more than three times as much.

(?) The weight per 100 chicks at the second time
also shows a great difference, being 32.66 lbe. for pul-
lets and 38.67 lbs. for old hens.






The results of all these eight tests are summa-
rized in Table III prepared to bring out distinctly the dif-
ference between the pullets and the old hens of two and three-
years old.

See TableIII on next page.

Table III.

This table is th8& summary of the two foregoing
tables. At a glance we see that the eggs from the old hens
are:

(1) 15.81% heavier

(2) 37.93% more fertile

(3) 11.85% more hatchable.

than the eggs.from the pullets.

(4) There were 43.89% less deaths in the
shell at the end of the hatch ih case of the eggs from old
hens.

(5) They also yielded 11.38% more chicks
on the whole.

When hatched, the chicks from the eggs of
the old hens were:

(6) 28.37% heavier, when removed from incu-
bators.

(7) 28.13% heavier at the time of the second
weighing.

(8) They also recorded 65.38% less early
deaths.
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TABLE_III.

The Effect of the Age of the Parents upon the Vigor of

e Chickens. I .
Summary of the experiments from the two_tables.
llets{ 0ld |[Differ- |Difference
Hens |ence in |in favor of
favor of |old hens in%
—————— S I R -.|old_hens ——
1. Total no.of eggs incuba-
ted less those cracked in
| _turning ———— 871 11094 N——
2. Av.wt.of eggs per 100 11,19 12.96 1.77 15.81%
3. % wmk of unfertile eggs. 21.36| 13.36 8.10 | __37.93% ___|
4. % hatched eggs incubated 67.8 | 76.7 8.9 11.65%
5. % deaths in the shell at
the_end of hatch __ ... 5.08] 3.89 __23.79 45.891
6. % of chicks. _ ) 69.00| 76.78 ___7.78 11.28 __
7. % of chicks dying very
early o185 1 5| ___9.5 65.38 ___
8. Average wt.of chicks per
100 when removed from in-
.cubator ] 7.13|_8.28 1.16 16.37
O. Average wt.of chicks at th+
2nd_weighing,per 100 23.07129.56] __6.49 28.13 |
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These experiments evidently lead to the conclu-
sions that:

(1) The egges laid by older hens are heavier and more
fertile or hatchable than those from the pullets.

(2) The chicks from them are also heavier and
larger at the time of hatching, more vigorous, grow quick-
er and survive the early troubles better than the chicks

hatched from the eggs laid by the pullets.
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IV.

(2) OBSERVATIONS ON SHEEP BREEDING.

%k 3K 3 o ok %k ok

In 1902 Profs. W.L.Carlyle and T.F.McConnell of the
Wisconsin University, tabulated some interesting results
from the sheep-breeding records of their University flock
for a period of 12 years. The results of their tabmlation
appeared in Bulletin 95 of their Agricultural Experiment
Station, nder fhe(tifle of "Some Observations on Sheep
Breeding from the Experiment Station Flock Records". The
following two tables show the influence of:;;e of parents
on their offspring.

TABLE I.

This table has been taken from Table VI of the
bulletin and the figures have been rearranged according
to the age of the animals instead of calendar years.

For the sake of simplicityy only Shropshire ahd Shropshire-
Merino sheep have been included in the table as they
formed the majority of the flock.

They were served each year by a Shropshire ram.
For six years the ram used was a yearling and for three
years the ram was two years old. A three year old ram
was used for the remaining three years. "No new families
of Shropshire ewes were introduced during the period cov-

ered. by thie data, so that we could not attribute any of
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these results to the ewes' infludnce." In two of the
instgnces where two and three year old rams were used,

the same rams were used as yearlings.
See Table 1 on next page.

Two important conclusions from this table are:-

(1) The percent of increase of the lambs sired by
the yearling rams is much lower than those sired by two
or three year old rams. The latter increased 180%, while
the former increased only 1504, or 30% less.

(3) The lambs sired'by the yearling rams were
heavier than the lambs sired by two and three year old rams,
the average weight being 8.5 1lbs. in case of the yearling
ramg and 7.8 1lbs. in case of the old rams. This is quite in
common with the principle that the average weight of the
lambs bears a fairly constant relation to the percent
increase for different years, but in inverse ratio, i.e.,
the larger is the percent increase, the smaller is the

average weight and vice-veraa.






TABLE I.
THE EFFECT OF THE AGE OF THE RAM ON THE 4% OF INCREASE
AND BIRTHAWEIGHTS OF THE LAMB.,
(From Table VIi, Wies. Exp.Sta. Bulletin 95)

Year. [Age of _SHROPSHIRE. | SHROPSHIRE-MERINO. TOTALS OF BOTH. - e
Ewes Lé.mbs % in- Av.wt; Ewes lame % in|Av.WHEwes i.ambs | % increase Av._wt B R
crease | of cemse| of of lamba
o b b |lamb |
1891 | 1 | 23 | 31 |13a |e.7s | 24 |29 2o |e.s8| 47 | 6o w2 | s.0s |
1892 1 | 3¢ | 43 185 [8.36 | 7 | 8 114 [o | 3 | s w6 | s.as
1eos | 1 |15 | 31 [140 fo.s6 | 11 |15 136 [9.33]| a6 | 36 | 138 9.46
1894 1 | 18 | 25 | 139 |s.76 | 7 |13 |1vo |7.57| 35 | a7 - eas
1ees | 1 | a4 | 38 |1s8__[s.7 | 13 |18 150 |8.33]| 36 | s6 | 156 B8
1901 1 | 23 | 35 |1s9  |s.19 | 12 |23 [101 |8.03| 34 | s8 170 8.13
TOTAL 1 - N .J39s | 298 149 8.5
1A!ER¢9E 3
1896 | 3 | 19 | 35 | 184 119 | 35 184
iees | 3 | 20 | 39 |195 7.8 | 11 |18 163 s8] 31 | 57 | 184 r.56 |
1900 3 |17 | 33 |194 [7.63 | 10 |15 | 150 |8.21) 27 | 4s 178 ‘7_8—7‘%
TOTAL . i ...1_4.0 183 7571 |
AVERAGE | O A -
1897 3 | 33 | 40 |174 |e.35 | 13 |30 |153 |7.75] 86 | eo 167 "8‘..3«*" |
1901 3 |15 | a7 180 [7.98 | 13 |23 |10 |7.54) 28 | 49 | i7s ’ 8
1903 3 | 19 37 |18 7.9 13 |23 [101 |7.88| 31 | 60 . | ..19.3 | 7.89
TOTAL | 239 3 95| 169 178 7.99
AVERAGH L B (k2 N I R
. Percentage of increase-(1 ¢ ) S— 149
(3 & 3 yrs.)- 180
Av. wt., of lambg—ee-ana- 21 ) 2 ) [ — 8.5.
3 &3 yrs.)- .7.88
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TABLE II.

THE EFFECT OF THE AGE OF EWES ON % INCREASE AND
8EX OF LAMBS.
(Taken from Table VIII of Wis. Exp.Sta.Bulletin-95)

Age | 3 years |3 years | 4 yrs. 5 yrs}6 yre.| 7 yrs.
I, no.| % No. | %4 |No.| % Nol. % | Nd. % [No.|%
Single

lambs 63__|44.6] 30 _131.9| 231130.4 | 14/38.85 9 33.3 6] 60 _

Pairs of
twins 73 523.5 | 53 6l.7| 42/160.8 | 33{65.3] 15| 55.5| 3 | 30

Sets of
triplet 4 2.9 8 6.4 6| 8.8 3| 6.3 3]11.2 1] 10

Rams 96 |49 |75 |51 | 71|57.2 |45
Eves 100 51 |73 |49 | 53[42.8
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TABLE II.

The table has been gathered from Table VIII. of
the bulletin to show the average percent of increase by ewes
of various ages. Here also the rate of increase for ewes
of different ages closely resembles the rate of increase : -
in the case of the rams.

The two evident conclusions are that:

(1) The perfentage of increase of > lambs in-
creases from two-years old ewes until they are six years old,
after which the increase drops down. The two-year old eftes
have an increase of 158%, the three year old ewes, of 174.
The ewes ranging from 4 to 6 years made the greatest average
increase. On the other hand, the 7 year old ewes made an
increase of 150% only.

(2) "A greater portion of ram lambeWere dropped
by the older ewes, though this may be accidental".

In 1907, Profs.Humphrey and Kleinheinz of the
Wisconsin Agricultural Experiment Station, resumed the ob-
servatibns on sheep-breeding for the following five years
beginning from 1902. The results of their observations were
published under the heading of "Observations on Sheep-breeding
from the record of the University Flock" in the 34th Annual
Report of the Agricultural Experiment Station of Wisconsin.
The observations include interesting results on various
subjecte of which the relation of age with the percent

increase of lambs is a very important one.






'TABLE III.

s "
EFFECT OF,AGE OF EWES ON, PERCENT

AND ON

8EX" OF THE LAMB.

* ok ok %k ok %k

INCREASE

(From table-10, Page 36, 24th Annual Report of Wis.
Agr .Exp.Sta.)

Age of Single Twins |Triplets Rams Ewes Increase

ewes S B . in percent
nol % No.| % NoJ 4 [ Nol % |Nod % _

3_years [24]|58.5 |[29 |41.5 47147.4 |52 |52.6 141

3 _years [24]46.1 37 [51.9 | _1]|23.0 | 36|44.4]|45|55.8] _156

4 years |16|30.7 |35 |67.3 1|2.0 |48]53.9]|61 |46.1] 171 |

5 years |123]32.4 |23 |62.1 | 3|5.5 | 33|51.5|31 las.5| 173

6_years | 635 14 |58.3 | 4 [16.7 | 26|56.5|20 [43.5| 192

7 years | 6|54.5 | 5 |45.5 10[62.5| 6 [37.5 165

Total number of lambs--205; 51.1%

ewes---196; 49.9%

3.
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The tables III and IV are taken from tables X and
XI of the article in the above report. As the eight and
nine year old ewes were used only four times and the
lamb rams only five times, they are omitted from the table
given here.

Table III shows that:-

(1) The percent of increase in lambs steadily in-
creases with the increase in the ages of ewes - being 141%
for two year old ewes and 193% for 6 year old ewes.

(2)"The number of ewes producing single lambs
decreases with age up to 7 years. While with the ewes which
produce twin and triplet lambs, this is just the reverse"

(3) "There is a gradual increase in the percent
of ewes which produce ram lambs as the age of the ewe
advances" ‘

Table IV. shows that:

(1) There is a gradual increase in the percent
increase of lambs, as the age of the ram serving them rises
from one to three years, after which it declines.

(2) The age of the ram does not seem to have

any effect on the sire of the lamb.
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A TABLE IV.
EFFECT OFAAGE OF Ram 6 THE PERCENT ¢« INCREASE
AND . TSEX OF THE LAMB.

% %k %k %k %k k%

(From Page 37-Table XI of the 34th An. Report of the
Wisconsin Agr. Exp.Sta.)

RAMS GETTING LAMBS.

“Age of |Bingles Twine [ Triplets Rams Ewes__ |Increase |
Rame nol] % | no. % 0. | % no. % |no. % |in percent __
1 year  [1151.4] 10 {47.6 13 | 57.1] 9| 42.9 131
2 years 19119.5/ 62 | 73.1] 9| 7.4 55 [61.1]35 | 38.9 164
3 _years__ |35[23.9006 |69.1{12| 6.6 |75 |50 [75|50.0 166
4 years__ |35|29.4| 78 |65.4| 6| 5.2 |56 | 46.5|63 | 53.5 156
Over 4
years 3|33 6 167.0 5 | 55.5] 4 |44.5 150
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The goregoing are conclusions from the observa-
tion on sheep-breeding record of about 700 ewes covering
a period of 17 years and they clearly show that:

(1) The age of the parent sheep, both ram and
ewesrhas a distinct influence dn the percent increase of
lambs.

From this, it follows that the age of parents also
influence the weight of lambs at birth, as the single lambs
weigh heavier than the twins and the twins in turn, weigh
heavier than the triplets. As far as the percent increase is
concerned, a ram is at his bewt at two and three years of
age and a ewe is at her best from four +to six years of age.

(2) The percentage of ram lambs increases and percent

of the ewe lambs decreases as the age of the ewe advances.






Jeé,

IV,

(3) THE AMERICAN POLAND CHINA RECORD.

* ok ok ok Kok ok

In the American Breeders' Association, 1907, Mr.
Geo. M. Rommel presented a paper on the "Inheritance of the
Size of Litters in Poland China Sows". TIn this connection,
he prepared some very interesting tables, which distinctly
show the relation between the age of sows and the size of
their litters.

All the litters studied were farrowed in 1908 and
are recorded in the "American Poland China Record". There
were 6145 cases observed from sows ranging from 1 to 5 years
of age. Litters from sows over 5 years of age are also re-
corded in the Herd Book, but they are so few in number that
no accﬁrate results could be obtained from them. They have
accordingly been eliminated from these calculations.

The table given here is based on Mrv Rommel's ta-
bles in the Annual Report of the American Breeders Associa-
tion for 1907. It shows that there were 2110 yearling sows
recorded in the Herd Book in 1902. The average size of their
litters was 6.6 pigs. The litters of 15-30 sows or of 75.49%
of the total ranged from 5 to 8 pigs.

The fecord for 2 year old sows was 3047, which had

litters of 7.5 pigs on the average, or a gain of .9 pig






SéZ
2.
THE EFFECT OF THE AGE QF THE SOW ON THE
SIZE_OF THE LITTER. ‘
1 yr old sows 2 _year old gows | 3 vear old s 4 year old sow . D year old sow " to S year old sow
"8ize of | No.of sows [b of th 5.0TE0WS '%a’b’f“b‘h? “MeL 8 ..¥'SC_-' 70 No. of sows b of the [No.of sows [% of the [No.of s%v?i "% of the
litter | having total having total having 1it} the |having lit- [total having lit-| total having lit- total
litters of litters of ters of totalters of ters of ters of
same same dame same same same
~ size size size ___ size . size _|size -
1 3 .15 3 .1 4 | .34 0 o | o 0 9 14
16 .8 15 B .7 a | .3 B 35 | .93 40 .65
.3 41 3.04 | 28 1.4 15 _ 2lsd 3 3 .49 1 .30 88 _ 1.43 |
4 152 7.56_| 89 3.37 30 2.59_ 16 g.64 | 7. l...8.15 | 374 | 4.6
5 299 14.75 | 150 7.0 80 8.91 |6 5.99 | 15 464 | 580 | 9.44
6 431 21.44 | 306 14,95 | 141 2.2 | g0 los9s | = 9.85 | 970 15.8
g 463 33.03 431 21.86. | 2317 12.7 lav 1436 | 48 14.8 | 1246 20.3
8 _ 337 16.37 |436 20.8 330 19.9 _f1s | _19.47 84 - B 19.7_ 11865 19.0
¢ |7 | 8.55_|319 15.6 208 17.5 441 | 183z | e 17.7_ | 863 14,9
0 | 70 | .3.48 168 .| 8.2 _ | 131 ___ |[11.3 07 A7es | 43 | 13.3 | s19  8.45
1 30 . .| 149 |87 | 4235 | 68 | 588 Jag | 5.0 28 _ 8.63 | 249 4.05
13 3 A5 | 38 | 1.37 | 18 )} 1.47 |16 |l 268 | 12 3.69 | 77 1.25
_l_é,_,_____,-..----_____”--.-.1.5 18 _ _ 59 3 {104 )5 ... .88 7 | _zas 39 6
_1_‘1;____, .............. 4 B __,:g__,_,“_,_,_ag e . r__‘.l.-}ﬁ“_ 3 9 18 .29
1? B e - . 8 '17 | .16 1 Y- ... 6 1. .08 |
16 - - " 1 f.. .08 . ~ . I B N .01
17 N D R R 1 .08 B B B .01
S B S S B ]
Total 2010 2047 608 325 6145
Av.size of litters 6.6 7.5 8.3 8.7 7.4
Range in the S to 8 pigs .. 8 to Qpigs .7 %0 10 pigs 6 to 11 pigs 5 to 9 pigs
size of litters ~For 1530 or ' For 1483 or , | For 423 wows " For 276'01' '''' For 4824‘55“ or
75.49% of the 73.41% of the 78.4% of the 69.61% of the 83.87% of the 79.44% of the
L _-.;.15_2'?.&1._-.-----.“-.‘EQ'F.%L .. total total . _total total
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per litter over the yearling sows. The litters of 1483
sows or 73.41% of the total ran from 6 to 9 pigs. |

Tﬁere were 1157 three year old sows with litters
averaging 7.9 pigs. This is a gain of .5 pig per litter
over the two-year old sows. 919 sows or'78.4% of the total
had litters ranging from 6 to 10 pigs per litter.

Four year old sows numbered 606 Og\the record and
the mizm average size of these litters was 8.3 pigs or an
advance of .4 pig per litter over three year old sows. The
range of thellitters of 423 sows or 69.61% of the total was
from 7 to 10 pigs.

The average size of 335-five year old sows was
8;7 pigs, showing a gain of 14 pig per litter over the
4 year old sows. 2376 sows had litters ranging from 6 to 11
ﬁigs. The range became too wide.

It is also seen that the size of litters of all
sows from 1 to 5 years of age is 7.4, which is practically
the same as in the case of 2 and 3 year old sows.

Summarizing the results, we learn that:

(1) The size of litters steadily increases

from 1 to 5 year old sows.

(2) The range of production varies in sows of
different ages, being comparatively steady and narrow in the
sowe from 2 to 4 years old. They may be consequently re-

garded as more reliable breeders.
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IV.

GROWTH AND COST OF PIGS FROM MATURE AND
IMMATURE SOWS.

(4) Pig Feeding Experiment.

In 1888, the Kansas Experiment Station began an
experiment, the object of which was "to ascertain by actual
trial what results could be obtained by breeding and feeding
animals from mature and immature parents®™. The plan adopted
was to select two closely related purebred Berkshire sows,
one mature and the other young. The mature sow was to be
bred to a mature boar and the young sow, to a young boar.

The mature sow selected was "Perfection 12630",

3% years old and was bred to "Royal Peerless 18183". The
young sow was "Prince's A. 2nd 18493", 7 months o0ld and was
bred to "Hermit 184911", 8 months old. The mature sow far-
rowed 9 pigs and the young sow, 8 pigs.

The pigs were fed and handled as nearly alike as
possible and accurafe records were kept of feed consumed
and of gain made.

At the end of the experiment, the pigs from the
mature sow gained 3165 lbs., at the cost of 2.25¢ per pound,
while the pigs fromj?;mature sow gained, in the same length
of time, only 1411 1lbs., at the cost of 2.50¢ per pound,
showing 1/3¢ less cost per pound of gain in the case of pigs
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from the mature sow. Furthermore ondy one death occurred
in the litter of the old sow, while three pigs of the young
sow were lost by disease.

In 1889, the experiment was renewed. The mature
sow was "Princess A.2nd-18493",20 months old and was bred
to "Duke of Carlisle-20191", 15 months old. The mature
sow was "Princess B."., 8.5 mdnths old-a daughter of the
above sow. She was bred to "Novice-21365", 7.5 months old.
There were 9 pigs in the litter of the mﬁture énd 7 pigs in
that of the immature.

At the end of the trial, the pigs from the old
sow gained 787 1lbs., at the cost of 3.8¢ per pound and the
pigs from the immature sow gained 640 lbs., at the cost of 2.86¢
per pot?r{lcloj'\gia{1 nofx}ytﬁgsgagge:f c€§: é)fés pi?:élu? the mature sow.
The pigs from the old sow all reached maturity, while one
prig of the young sow died early.

The difference between costs per péund of gain
in this trial is rather trifiing. But it should be noted
that both the boar and the sow used for mature parents in
this trial, were rather young. It is also said that neither
litter fed satisfactorily duringmthis trial.

The results of these experiments showed that:

(1) Pigs from the mature parents weighed more at
birth, ate more feed and made greater gain for feed consumed.

(3) A larger number of pigs from mature sow at—

tained maturity.
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IV.

(5) PLANT BREEDING EXPERIMENTS.

% 3k %k %k kK

No work has yet been done to show what advantage
the seed from old plants ha®: ever thOse from young plents
as far as the propagation is concerned. 1In fact, the terms
"mature" and "immature" are not so readily applied to plants
as they are to animals, though seed are often designated so.

It is however, a well known fact, that immature
seed give "a feeble and precocious progeny". Unripe seeds
from fruit, green and not fully developed, do not weigh as
much as those from ripe fruit. They germinate readily and
fruit early and abundantly. But the plantlets lack consti-
tutional vigor and hardiness. The gardeners have long known
this peculiarity but nobody verified its truth until recently,
when Sgurtevanty Arthur and Goff made critical examination
and extensive experiment on the subject. In connection with
the propagation of tomatoes, from unripe seed, Goff remarks
that "the increase ikn the earliness of tomatoes is accompa-
nied by a marked decrease in the vigor of plant and in the

size, firmness and keeping quality of the fruit".
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IvV.
(6) THE TROTTING HORSE REGISTER.

In the "Horse World" of Feb. 37, 1906, Mr. C.L.
Redfield published an article on the"Dynamic Theory of
Development®™ which means that age and activity develop
certain kinds of force, power or energy ‘in an animal and
this acquired force power or energy is transmitted from pa-
rents to offspring at the time of reproduction. He based
his theory on the statistics of the age of sires of the
average and of the prominent trotting horses. It naturally
followe from this theory that, other things being equal, an
old horse will produce a better colt tham a young horse and
a race horse will produce a faster colt than a horse not
used to racing.

He selected the first thousand trotting horses from
the"Index Digest" of the"Register" and found that the average
age of their sires was 9.43 at the time of service. He
then calculated the age of all the male progenitors of 2.10
trotting horses for six generations. There were about five
thousand horses and the average time between generations
in the male line was found to be approximately 14 years,
i.e., the sires were, in this instance, about 13 years old
at the time of service. The difference between 9.43 and 13
years, as the age of the sires of the average and of 2;10

horses gives an advantage of about "40%" over the former
|






#,

in favor of the latter. Mr. Redfield explained this
remarkable difference as the indication of the inheritance
of acquired dynamic development.

In the "American Naturalist" of January, 1909, Prof.
F.R.Marshall of the Ohio State University criticised the
data for Mr. Redfield's theory of dynamic development. He
rightly pointed out that in the case of the average horses
represented by the first thousand in the Index Digest, the
ages of the immediate sires only were computed, whereas in
the case of the 23.10 horses all the male progenitors for
four generations were brought in.

Back in the sixties and seventies, the trotting
horses were in the formation period. "Hambletonian 10"
and his sons and grandsoné were in gr8at demand for stud
service until their death and it is only recently that
younger stallions of well known families, have been used
for breeding purposes to a large extent. This change of
conditions gave the immediate sires of the average horses
a shorter average age at the time of service.

In his second article in the "American Naturalist®
of July, 1910, Prof. Marshall tabluated, for four genera-
tions the average age of all the male progenitors of the
3.10 trotting list as published in the "Year Book"Vol.23.
This list consists of 379 horses, 37 of which failed to

show any accurate age.






The age of the sires of the remaining 242 horses, are

shown in the following table:-

1l was sired by 2 year old stallions.
L
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Prof. Marshall gompared these 243 horses with the

first 342 horses registered in Vol.1l5 of the "Register",

first showing , in the following table, that they were

contemporaneous :-
Foaled |Foaled Foaled
‘Before 1880~ |1886- -
1. 1880 85 . .. 1890 _ |
2.10 horses _ 2 | 183 _40
Avcrage horses
from Vol.15 | _ ¢ 8 s 1. 14

Foaled
1890~
1808 |

95

|- - e =~

Foaled
1896~ -

e

107

-1900 .1

| 116

-






He then gave the average age of all stallions in

each line of pedigree.

Sires |Grand-sires Great- | Great-great
Grand- Grandsires
o __| sires |
2.10 horses 9.4 _11.5 13.5 13 .5
Average horses
from Vol.l5 8.28 10.65 11.64 12.78

At a glance it is seen that the average age of
successive generations in both cases, has gradually de-
creased. There will evidently be a great difference between
the average age of the immediate sires in one instance and
of the four generations in the others.

A logical procedure demands that either only the im-
mediate sire or all the four generations in both instances
should be used for fair comparison. Assuming 9.43 to b e
correct for the average age of the sires of the first thou-
sand horses in the Index Digest, the figure is almost the
same as, or even a little bit higher than, 9.41 which Prof.
Marshall tabulates to be the correct agerage age of the
immediate sires of 2.10 trotters.

The superiority of the 2.10 trotting horses over
the average ones as a result of the older age of their

sires at the time of service is erronedus.
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(7) THE PARENTAGE OF THE WORLD'S GREAT MEN.
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In 1902, Mr. C.L.Redfield published a book under
the title of "Control of Heredity" in which he tried to
prove that heredity ig dynamical as well as structural.
The structural heredity relates to the "size, form and
color of an organ without regard to the force or energy
that may reside in it"; while the dynamical heredity
relates to the 'fofoe, power or energy of an organ with-
out regard to its size".

In connection with dynamical heredity, Mr. Red-
field mentions that:

(1) Heredity is the product of the length of
time elapsing between generations and the degree of ac-
tivity which characterizes the individuals of successive
generations.

(3) The conditions which characterize parents
at different ages, are transmitted to the offspring, which
are produced during their ages.

{3) As long as the parents maintain vigor, the
older they are at the time of reproduction, the greater

is the average length of life of their offspring.






Upon these "facts", as he calls them, Mr. Redfield
tries to establish two "laws":-
(1)"The mental ability of the offspring is depen-
dent upon the age of the parent at the time of reproduction"
(3) "Mental aptitude of the child is influenced
by the age of the parent at the time of its birth"

In order to prove his first theory, Mr. R8dfield
collected the names of a large number of the great men of
the world and found that almost all of them had great
"birth-ranks" by which he means that they were born at an
advanced age of their parents. He tabulated the birth-
ranks of 354 eminent men from all nations, showing a gradual
increase iﬁ'the number of eminent men, as fathers grew
older and a very pronounced increase at the extreme old age.

Mr. Redfield also insinuates that the modern peo-
ple have acquired a higher intellectual capacity through
the "law" of this dynamic heredity and men of genius
have really increased as the world has progressed.

Mr. Redfield's second theory is a carollary to
the first,According to the predominent disposition of the
mind he divided life into four periods, such as the
stages of ' ' (1)Militarism or aggressiveness, (2) States-
manship and practieal intelligence;{3) Arts and literature
and (4)Philosophy and religion.

46
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He assigned the first stage to the first thirty years of
age and each one of the following three stages to the
three successive decades. In connection with each stage,
he also quoted a group of Prominent men such as Napoleon,
Shakespeare, Bismarck and Aristotle and tried to show
that these men had their particular aptitude becaus@ they
were born inone or the other stage in the life of their
parents. |

"Surely" says Mr. Redfield, "this cannot be a
matter of chance. What occurs regularly can no longer
be a question of probability, but must be dependent upon
some law", by which he means the "law" of dynamic hered-

ity.
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(8) RACES OF MEN.

The age of marriage differs in different races ==
as well as in different countries. As a rule the people in
cold countries marry later than the people in the warm coun-
tries. Considering the leng¢ wity and the age of puberty,
this seems to, Se natural.

The age of marriaggﬁgiffers among different class-
es of people in the same natioh. In England the progressive
class of people marry later than merchants and merchants
marry later than the laboring classes. This may be said of
other countries as well.

The age of puberty does not determine the age of
marriage in modern society. 1In Paris, a few years ago, the
age of puberty was given as 13 years and eight months for
14 years and 5 months for middle classes,
upper classeahgnd 14 years and ten months for lower classes.
But marriage takes place just in the reverse order.

Late reproduction was characgeristic of the
ancient Hindus, Greeks, Romans and probably also of the
Egyptians. It is true even at the present time that the
more advanced nations reproduce late in life, while the

Chinese, Modern Hindus and Egyptians marry comparatively

early.
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Among uncivilized people, early reproduction is the
custom among Eskimos, South American Indians, some negroes
of Central Africa, Bushmen, Andamen TIslanders and others.
On the other hand,North American Indians, Polyneeians and
some other races reproduce rather late.

Some of the races having earlybbirths show lower
grade of intélligence than those havihg rather late repro-
ductiona. This led Mr. Redfield to conclude that the
higher grade of intelligence depended upon the custom of

harrying late in life.
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SWINE BREEDING EXPERIMENT.
At the Agricultural Experiment Station

of the University of Missouri.

- — - -t s

In 1909, Director F.B.Mumford of the Agricultural
Experiment Station of the University of Missouri, began a
very elaborate and scientific experiment on the Breeding of
Swine. The object of this experiment is to determine the
effect of breeding immature animals for successive genera-
tions, upon the cdmetitution, vigor, maturity and develop-

ment of parents themselves as well as their offspring.

THE PLAN OF INVESTIGATION.

The experiment started with the plan of selecting
8ix animals of the same age and quality and breeding them in
three groups of two each at immature, half-mature and mature
ages. They were to be fed on standard rations and records
kept as to feed, weight, measurement, farrowing, and other
important points.

Care and treatment were to be as much alike as
possible in every case. Two éows from the first litter of
each group, were to be bred just like théir mother at about
the same age and a check kept in each generation of all

groups. Sows were to be mated with boars of their same
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age in all cases. Each sow was to be bred several times
after the first litter to notice any farther results. All
pigs not used for breeding were to be fattened for pork
and fed according to their appetite, after a weight of
125 1bs., had been reached.
| The size, constitutional vigor, fecundity, pre-
potency and inferiority of both parents and their offspring
were to be carefully noted. }
(1)SELECTION AND BREEDING.
8ix purebred Duroc-Jersey sows were selected
with special reference to vigor, thrift and close relation-
ship in blood. They were all sired by Col.Cronje-68533
and farrowed in 1908, being practically 4} months old on Jan.
15th, 1909, when the experiment Began. They were divided
iﬁto three groups, of two each, according to the age at
which they should be bred such as:-

(1) Mature parents

&Z; Half-mature parents
Immature or young parents.

In order to eliminate any influence of individ-
uality, three sows were chosen from the same litter and were
placed one in each group. Two sows in the group I and II

are also litter sisters.






GROUP-1 MATURE PARENTS.
The two sows in this group were named Factor IV
and Fadtor VIII, the former being a daughter of Nokomi III-
197646 and the latter of Gold Lazee II-197842, They were to
be bred at the age of 30 months but Factor IV was acciden-
tally bred at 24 months to University King and farrowed her
first litter in January last. Factor VIII has recently been
bred. Thd only living =mf pig of Facbor IV has recently been

attacked with cholera.

GROUP-II. HALFaMATURE PARENTS.
The sows in this group were Factor III and Factor
VII. The former is a litter sister to Factor VIII and the
latter, to Factor VII. They were to be bred at 18 months,
but Fgctor III was accidentally bred at 9 months and aborted
three months later. At the second time she was bred at 21
months and farrowed in October last. Factor VII could not
be bred before 21 months
She farrowed her first litter in December last. Her pigs dial
later on. All six living pigs of Factor III have lately
been attacked with cholera.
GROUP-III IMMATURE PARENTS.
The two sows in this group were named Factor V
and VI. Factor VI was a litter sister to Factors TV and VII}
while Factor V was a daughter of Nokomi IV-197648, They
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were bred at the first sign of puberty to Choice Wonder.,
and farrowed their first litter-Factor VI at 9 months and
Factor V at 10 months-early in summer of 1909. Since then
they have been bred every fall and spring and have each
raised three litters, farrowing the 4th in March last.

Four sows from the first litter of Factor VI, all
farrowing May 3oth, 1809, were selected for further exper-
iment. T%%?Sig@ of these and other subsequent litters have
been fed on the standard ration .. to the weight of 350 1lbs
for sale.

One of the sows, selected for the first genera-
tion of immature parents, was kept as a check. Another
was bré&d the first time and then kept as a check. Both
these sows were not doing well and have recently been dis-
carded.,

The remaining two sows, Factors XI and XIV, were
bred at first heat to University Rover-10th, 93939 and far-
rowed their first littere early in the spring of 1910. Three
sows from the first litter of Factor XIV and one from that of
Factor XI were selected for further experiment. The rest
were treated as before.

Of the four sows selected to be the immature pa-
rents of the 2nd generation, one was kept as a check, but
she died in April last and another broke her leg and was

disposed of for pork.
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The remaining two sows, Factors XXl and XXII,w
were bred at first heat and farrowed their first litters
in February. last. |

The pigs of these sows will be treated in the

same way as before.

(&) Feéding.

All the animals in the experiment are fed on standard
rations ,which have been elassified in three groups.

(1) For brood sows with pigs and for breeding
pigs up to 150 1lbs., and fattening pigs up to 185 1lbs. iIn
weight, 30 parts shorts,l10 . parts corn meal-,bran 10, oilmeal 5,
a ration a little narrow

aWith 1:494 nutritive ratio.
o (3) For breeding animals of ail sorts over 150

lbs. in weight on dry lot and not suckling pigs-corn 13
parts, shorts 10, bran 5, alfalfa meal 5,-a bulky ration
with a nutritive ratio of 1:6044.

(3) For dry sows on grass and fattening hogs
over 135 1bs. in weight, corn 6 parts, oilmeal 1 part-a
ration ﬁith a nutritive ratio of 1:671.

Pasture is taken advantage of, whenever possilile.






(3) Keeping Records.
Rec¢rds are kept on the following pOints.

(1) Feed- The feed records are kept of all
breeding animals as well as of sows and barrows that are
fattened..

.(2) Weight- All animals are weighed every week
and all pigs are weighed at birth.

(3) Measurements-All the breeding sows are mea-
sured once a month from the time of their entry i&nto the
experiment until 12 months old, after which they are meaghz-
ed once in three months. The measurements are taken én
the following points:-Height at withers and croup; breadth
at shoulder, shoulder points, hams and hip-bones: girth
at heart, paunch‘and flanks; depth of chest; length of
body; length of head from snout to the pole and snout
to the eye; width of head, circumference of the rear and
fore shinbone; and distance from elbow down and shoulder
points down.

A cross sectional diagram of the fore,

and paunch
and hind-flanksnis taken at every time of measurement.

(4) Miscellaneous record as to the age of apparent

puberty, period of gestation, s#ize of litters, number of pigs

raised and the condition of pigs and sows, are also regula®

1y kept.
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V.

(1) THE EFFECT OF EARLY BREEDING ON THE GROWTH
OF THE MOTHER .

% ok ok ok ko

The weight and measurement recordsof the sows
give us ample data to compare the three groups of ani-
mals and find out accurately whether the éarly breeding
has any deleterious effect on the body of the mother or
not.

As the megsurements at several places are more
or less variable, only the height at withers, breadth
at shoulder, depth of chest and heart-girth have been
chosen for comparison.

The first five plates show graphically the com-
parison of the six sows on these four points of measure-
ment as well as on weight. The sows are represented by
different color lines. |

Factors V and VI, as stated before, were bred
at six and five months and Factors III, IV, and VII at
21, 35 and 22 months respectively. Factor VIII has not
yet been bréd. Taking these lastqsows as standard, we
can very well compare Factors V and VI with them.

Factor V weighed higher than three of the stan-
dard sows before breeding, but soon after farrowing her

first litter at ten months, she sank down and lost 14 1lbs.
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of her weight, and though she made up her loss for awhile,
a second breeding at 15 months, put her down again below
the three standard sows. She lost 35 lbs., in weight this
time. The indigo line in Plate"} clearly marks her po-
sition.

Factor VI is the litter sister to Factors IV and
VII and was a very good individual, weighing the same as
Factor IV at five months. She farrowed her first litter
at 9 months-a very early date indeed-and sank down from 172
to 121 1bs. in the following three months. The second
breeding at 14 monthsalso tells heavily on her body caus-
ing a loss ofv78 lbs. Her weight line in Plate I, indica-
ted by violet color, shows that she is far below the rest
of the sows.

The green line, representing Factor III shows
that she went down even lower than Factors V and VII.
But that has probably been due to the rather unusual heav-
iness of her litter,; the total weight of which was 29.30 1lbs.

The injurious effect of early breeding is also
seen in the weak and stunted constitution of the animals.
This is clearly shown in the next four plates.

At the age of ngntggctor V was highest at withers,
broader than the three standard sows at shoulder, largest in
heart-girth?ﬁgéeper than three sows in chest. But after

farrowing her first litter at 10 months, she was lower than

the three standard sows at withers and at 29 months, during
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which time she farrowed four litters, she was lowest at

withers, narrowest at shoulders and shallowest in chest.
Factor III, of course is not included in this
comparison, on account of her unusually run-down condition.
Factor VI was, at 63 monthg, higher than Factor
IIT and VIII, at withers, broéder than three of the sows
in chest and largest in heart girth, but farrowing her
first litter at 9 mohths, ﬁhé came down from 54 to 51
c.m. in height at withers, from 101 to 85 c.m. in heart-
girthfzgg to 29 c.m. in depth 6f chest. The second breed-
ing at the fourteenth month, also impaired her body very
much. The violet lines in Plates II to V clearly show
that she occupies the lowest place among the other sows.
Comparing Factors V and VI, it is found out that
Factor¥ VI was bred at 5 months or about a konth and -a-half-
earlier than Factor V. Before breeding she was not much
inférior to Factor V. But after breeding, she occupies a
much lower position in almost all the cases throughout her
life.
The comparison of the three groups of animals, as
shown in the first five plates, clearly brings about the
fact that early breeding decreases the size, impairs the

constitution and stunts the growth of the mother.
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v.
(2) THE EFFECT OF EARLY-BREEDING ON THE GROWTH
OF THE OFFSPRING.
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One of the main objécts of this experiment is to
determine the effect of early breeding on the growth of the
offspring.

For this purpose, the sows, Factors V and VI, were
bred at the first appearance of puberty and the sows Factors
XI and XIV-daughters of Factor VI, were also bred very early.
The sows, Factor XXI and XXII-selected from the first litters
of Factors XI and XIV respectively, were in turn bred at the
age of six months.

(A) The comparisons of these first and second
generations of continuous early breeding with the original
stock, are shown in Plates VI to IX. Each color line
represents one sow and cross marks represent the time when
they were bred, farrowed or weaned.

(Bee the plates at the end.)

(a) The comparison of the three groups.of sows
on body weight.

All the sows of the original stock as well as of
the 1lst generation, were 30 months old and had already far-

rowed their second litter, when the comparison was made.
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The sow, Factor XI, of the first generation was
heavier, than both the sows of the original stock at five
months of age, but she sinks down below the sow Factor V, as
she becomes older, and . ... though she occasionally be-
comes heavier owing to pregnancy, her weight line is much
lower than that for Factor V, throughout the rest of the
twenty months. But she weighs heavier than Factor VI al-
most all the time.,

It should be remembered again that Factor VI is
broken down, as a result of too early breeding.

The sow, Factor XIV of the lst generation also
weighed much heavier at five months but falls down below
Factor V, as she becomes older, though pregnancy raises her
up once in a while,

The sows of the second generation, Factors XXI and
XXII were 13 mohths old at the time of comparison and both
of them farrowed their first litters about the same time as
Fgctors V and XIV, though a littae earlier than Fastor XI
and one month later than Factor VI.

Both Factors XXI and XXII were much heavier than
Factors V and VI, XI and XIV at five months and continue to
be so throughout the rest of the twelve months.

The comparison of the three groups of sows on body
weight shows that the first generation is inferior to the
original stock while the second generation is superior to the

othér two groups.
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(b) The comparison of the three groups of sows on
constitution.

At five months of age, Factors XI and XIV were
lower than Factors V and VI in height at withers: narrower
in breadth at shoulder and shallower in depth of chest and
continued to be so all through the rest of twenty months,
though in some respects they show superiority over the broken

down sow, Factor VI.

In height at withers, Factors XXI and XXII were
lower than Factors V and VI, but higher tham Factors XT and
XIV at five months and they continue to be so throughout the
rest of 12 months. But both of them were broader at should-
er and deeper in chest than the sows of the other two groups.

The four plates show that the sows of the first gen-
eration are weaker in constitution than the sows of the orig-
inal stock. But the sows of the second generation are heavier
in weight than the sows of the other two groups. In consti-
tution,‘the sows of the second generation grew stronger than
the gows of the lst generation and equal to, if not better
than, the sows of the original stock.

(B) A more accurate and exact comparison of these
.three groups of sows ds brought about in the following two
tables. All the sows were entered into the breeding test

at five or six months of age and since then, they have been
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weighed every week and measured once a month or two. The
table shows the average heights and measurements for each
sow from the timehg§A§géég;{g6n?nt%ﬁetggefége weight and
measurement for each group are given in the last two or three
columns. In case of weight, the average monthly record
has been computed instead of the weekly.

The measurements at these points only are consid-
ered, which are comparatively steady and certain and not so

easily fluctuating. The comparison of the individual sows

have already been discussed before and so are omitted here.

See Table I on next page.

(a) In table I, the first generation is compared
with the original stock, from 6 to 20 months. All the
sows raised their second litter at 20 months, while Factors
XTI and XIV, representing the first generation, were preg-
nant for the third time.

$he last two columns of Table I clearly shows
that the first generations of sows has a little gdvantage
over the or$®ginal stock in the weight of the body, breadth
at shoulder and is almost equal to /" : it in heart-girth. But
it is much inferior in height at withers, breadth at shoulder
points and hip bones and depth of chest.

Considering the broken down condition of Factor ¥T

of the original stock, the inferiority of the first genera-

tion becomes still more greater.
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TABLE I.
THE EFFECT OF EARLY BREEDING ON THE GROWTH OF THE
OFFSPRING.

3 ok %k 3k ok k

(The average record of the sows from 6 to 20 months of age)

Original stoc%ﬁ ILst gen- averagé
e eration
Name of sow V. VI. XI. XIV.| Original| Ist
stock ge?en
L N _ S .. _Jration
No. of record __ 8 8 9 9 8 9
“(3)
(1) Wt.of the body 1193.8 173.6  1194.7 | 190.6] 183.7 192.6
Height at withers 56.8 54.6 50.4 ] 53.2| 55.7 51.8
Breadth at_shoulder | 30,00 28.00 | 30.8 239.71 29.0 30.2
Breadth at shoulder
—_ _points 28.5 ... 85.6 26,5 | _285.0 27.10 85,78
Breadth at_hip-bones| 34.9 | _ 33.7 | 232.6 31.8 | 24.3 23.8
Heart Girth __ [107.8 100.5 _ 105.6_| 103.3 | 104.3 _|104.4
Depth of Ohést ____ | 36.0 | __33.2 _|83.1 | 33.8]| 34.6__] 33.9

(1) The number of records for height was 18.
(8) All weights have been taken in pounds, the otherm fi-

guree in centimeters.
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II.

THE EFFECT OF CONTINUQUS EARLY BREEDING ON THE

GROWTH OF THE OFFSPRING.
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(The average records of the sows from 6 to 10 months of age)
riginal stock [[st generation | end gene- AVERAGE
| RATION |
Name of Factors| V VI. XI |XIV XXI XXIII jorigi+ 1st |2nd
al gen. |gge
S IS R . - _ptock

%giqf records 3 3 3 3 4 4 141.8 148.71-18.88
1) . : .
Wt .of body 152.3 [131.3 |151.7|145.7 (194.2{182.20141.8 148.7 | 188.23
Ht. of body 54 53.5 | 47.1]| 47.10| 50.2| 50.2| 53.35/47.1Q 50.20
Breadth at shoul- :

der 27.61 236.5 | 28.1| 87.1 | 323.0| 31.2{37.10/37.6 | 31.6
Breadth at shoul-

der points [235.6| 24.8 | 85 233.8 [25.3]135.0/35.30{24.4 | 35.15
Breadth at hip-
___bones 23.6 122.8 |21.0/231.8 |23 33 433.7 |81.4 | 23

; 103 .75
Heart-girth 97.6 | 99 96.3 | 93.6 [103.75 98.30|94.85| 103.35
Depth of chest |30.8 [ 30.5 |239.6|238.5 |33.23|33.0/30.65(29.2 | 32

(1) The number of average weights is 8

—

<

(3) Figures for weights represent lbs. while others figures

are in centimeters.
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(6) The three groups of sows are again compared
in Table II. They are all ten months o0ld and have already
farrowed their first litter except FactO6r XI which farrowed
a few days later.

At a glance it is seen from the last three columns
of}the table that the second generation of sows has advantage o
over the original stock in the weight of the body, breadth at
shoulder, depth of chest and heart girth and is almost equal
in breadth at shoulder points. It falls down below the orig-
inal stock only in height at withersand breadth at hipbones.

Comparing the second generation with the first,
it is at once seen that the former has decided advantage over
the former in all respects.

The results from the compérieon in these two tables
are almost the same, We have found out from the graphical
representation in the four plates.

CONCLUSION.

From the comparison of the three groups of animals
on the body, : . weight and constitution, as represented in
the four plates and two tables, we find out that:-

(1) The first generation of animals from immature
parents is inferior to the original stock.

(2) The second generation of animale as the result:
of continuous early breeding, is equal to, if not better than,
the original stock, whilé it has decided superiority over

the first generation.






(3) THE LFFECT OF THE AGE OF SOWS ON THEIR
FARROWING RECORDS.
% %k ok ok kg

The farrowing records of the sows under the exper-
iment reveals some important facts as to the influence of
the age of the sow on the offspring.

Table I containes the farrowing record of 19 lit-
ters of pigs from © sows. Two of them farrowed four times,
two, 2 times, and the rest only the one time. The fourth
littersof Fgctor V and VI and the third littersof Factors XTI
and XIV.have not yet been raised.

The number of pigs in these nineteen litters was

137, of which 108 were alive and 19 dead. $9 of the live
pigs were boars and 49 sows. Of the dead,.s wdre boars,

8 sows and 5 of the unknown sex.

(a) THE EFFECT OF THE AGE OF THE SOW ON THE
TOTAL WEIGH' OF THE LITTER.

% ok ok ok ok ok ok R

Table I shows that the total weight of the litter
does not bear any definite relation to the age of the sow.

The weight varies from 5.85 1lb. to 89.20 1b..Fac-
tors V, XI and XXI had litters of 7.?5, 8 and 5.25 lbs. each
respectively at 10 months, while Facfor XXII ﬁroduced a
litter of 14.7 1lbs at ten months and Factor VI, a litter of
16.14 lbs. éven at nine months.






TABLE I.
FARROWING RECORD.

B 1T 7 - T At bizth T
no.of |(Age of [Period |[Size of | no.living no. dead After 13 hrs. ; : ;
litter |sow in |of ges- | litters | boar | sow |boar |sow Ng.living no.dea.dB wﬁigﬁ? lﬁvgf" Figp raised
Factor months |tation boar | sow boar | sow Total| boar sSow No. %
III 1st 35 115 9 s 3 7 2 29.20| 3.28| 3.13 8 86.66
IV. 1st 28.5 112 5 3 1 / 3 1 13.5 | 2.70| 2.70 1 35
lst | 10 118 3 1 3 1 |23 7.75| 2.75| 2.50 3 [100
v 2nd 18.5 114 7 5 2 |/ 5 3 183.1 | 1.70| i.80 5 71
3rd 24 113 10 7 3 7 3 18.3 | 1.8 | 1.9 3 30
4th 30 115 9 4 1 4 4 19. 2.25| 2.00 5 x
lst 9. 113 8 3 6 ’
| 2znd  Ji7.75 | 113 | 8 1.l 8 ; 2 | 6 16.14( 1.5 | 3.19 8 |[100
T T Bra 25 116 10 8 4 1 6 1 17.38| 2.33| 2.13 7 (100
4th__| 30 113 8 5 3 ] & | 4 15.98| 1.66| 1.5 4 | 40
17.00| 3.6 | 2.0 7 D
VII lst 264 115 7 3 1 5 1 1 9.8 1 1.4 1.7 3__|100
X1 18t | 10 114 3 2 |1 2 |1 8 | 2.75] 2.5 3 {100
! 3nd 16.. 114 6 3 4 3 4 12.9 | 2.35]| 3.1 5 |100
3rd 22 118 4 3 1 3 1 13.33]| 3.33| 3.33 4 x
lst 10 114 8i. 1 4 1 1 4 1 13.50( 2.5 | 2.13 5 (100
XIV. 3nd 16.5 112 7 3 5 2 5 18.56( 23.63| 2.7 7 1100
3rd 23 113 9 8 3 6 3 31.96| 2.66| 2.680 7 X
XXI 1st 10 1. 112 3 1 1 _ 1 | 5.85| 2.75]| 3.5
XXII 1st 10 112 8 1 3 2 1 3 3 14.7 | 2.4 | 3.5
N 137 59 49 6 5 8 LSQ 49 6 58 aver.| 3.38 | 2.24
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From the table it is a;\seen that:

(1) The boar pigs tend to be heavier than the sow
pigs.

In nine litters out of nineteen, the boar pigs
were heavier than the sow pigs on the average, while in four
litters, they were equal. In five cases only, they were
lighter than the sow pigs. One case failed to show any ac-
curate result. The average weight of 65 boar pigs is 2.38,
while of 57 sow pigs, 83.34. There is, thus an advantage of
¥k .14 1b. in favor of the boar pigs.

(2) The nugber of the boar pigs tend to be larger
than that of the sow pigs.

There were 65 boar piges and 57 sow pigs and 5
pigs of the unknown sex. Even adding these five pigs to
the number of sow pigs, the boar pigs remain still higher
in number.

(b) THE EFFECT OF THE AGE OF THE SOW ON THE

WEIGHT OF THE PIG AT BIRTH.

In Table 11, all the pigs in 19 litters have been
arpanged and the total weight of the litters and the average
weight of the pigs have been given. The age of the sows
have been arbitrarilyjpndivided into four periods according to
the time when most of the sows farrowed. At the bottom,

the total number of pigs in each period, total weight of the






TABLE II.

THE EFFECT OF THE AGE OF THE SOW ON THE WEIGHT

OF THE PIG AT BIRTH.
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. Age in Months. .
- I. T . III. Iv. N
NAME O]
sow 9 to 10 16 to 19 22 to 35 36 to 30
Factor no{of To+ Av.| No.off To- |[Av. [No.off To- . [No.ofl To- |Av.
pig tal| Wt.  pigs | tal Wt. |pigs | tal wt. |pigs | tal [Wt.
in 1it- in 1if{- in 1lig- in 1i%-
| _ter ter ter ter
11 » 9 R9.30[3.24 _
¥ 5 | 5 13.5 R.68
V. 7.75(2.58] 7 2.10(1.794 10 ,_8_._:_5_Q_1.83i 9 19.0 .11
VI. 8 Ne6.14(3.17| 8 Nn7.38/{2.17 10 015.96/1.59/8 17./0 R.12
VII. 7 9.8 1.4
K1 . 3 |s.10l2.66] 6 ‘hz.90l2.15 4 13.33|3.33 i
XIV. 6 13.50[3.835] 7 [8.56|2.65| 9 R1.96(2.44
KXI. 3 5.35 |18.67
KXII. 6 14.70 |2.45
ctal B8 65.35[3.33]38 50..99 2.17|42 $8.74|2.35|29 F9.30 |2.84
I \
.5 \ < (o
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litter and the average weight of the pigs have also been
given.

The table shows that: _

(1) The weight of pige varies from 1.4 to 3.33 lbs.
at birth. |

(2) The size of the litter does not seem to have
any effect dn the weight of the pig. One pig in a litter of
Qtzéighs 3.24 lbs. while another in a litter of 7 wqighs 1.4,
An@khexrxi On the other hand pigs from litters of 2 and 3 weigh
3.67 and 3.50 1lbs. respectively.

(3) The average weight of pigs from sows of 9

to 10 months, is 2.33 lbs. It falls down to 2.17 lbs. in the
second period of age, rises up to 2.35 1lbs. in the thiitd
period of age and sinks down again in the 4th period of age
i.e., when the sows are 35 to 30 monthsyp oid.

It is seen from'the dasa at our disposal that the
age of the sow does not have any effect on the weight of the

pig at birth.

(¢c) THE EFFECT OF THE AGE OF THE SOW ON THE
PERCENTAGE OF PIGS RAISED.
#****‘###
In Table III is shown the number of pigs alive
after 12 hours of birth ahd the number and percent of pigs

raised. Of 19 litters, so far recorded in the experiment,






TABLE III.

(c) THE EFFECT OF THE AGE OF THE SOW ON THE PER&

CENTAGE OF PIGS RAISED.

B AGE OF SOWS IN MONTHS.
Name of
Sow 9 to 10 16 to 19 383 to 8
FACTOR| No.of |No.of |% of | No.of [No.of [% of |No.of |[No.of [% of
pigs pigs | pigs | pigs igs pigs pigs pigs | pigs
live |rais- |rais4 alive frais- |rais-|alive |rais- |raised
fter ed ed after | ed ed after ed
12 hrs 13 hr 12 hrs
V. 3 3 100 7 1.5 71 (.10 |3 | 10 |
VI 8 8 100 7 7 100 12 4 40
XI. $ L 3 100 8 5 86
XIV. 5 5 100 7 7 100 ]
III. i - - i 6 66-6
XXII 1 0 0 N
(TOTAL 20 19 95 _7 34 88 29 15 _51.7
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4 have not yet been raised, as stated before. In one case,
the pigs were born dead. Litters of sows over 35 months
old have not been included, as there were only tﬁo instan-
cés. The remaining 13 litters are represented dn the table.

The age of the sows has been arbitrarily divided
as before.

The table shows that the sows of © and 10 months
old raisdd 95% of their pigs, 16 to 19 months old sows
raised 88% and the older sows, only 5%, i.e., a gradual de-
crease in the percent of pigs raised‘from the young to the
older sows.

The young sows seem to be better mothers.

These results correspond to the views of the breed-
er quoted above (Chap.III) that young sows are good milkers
and good mothers.

(d) THE EFFECT OF THE AGE OF THE SOW ON THE

SIZE OF THE LITTER.
3 ok ok ok ok Rk

In Table IV, are arranged all 19 litters of pigs
to show the increase of their size as the sow grew older.
The age of the sow has been arbitrarily divided as before.

The table clearly shows that the litters had, on
the average, 4.6 pigs in the first period of the age of the
sows, 7 pigs in the second period, 8.35 pigs ih the third
period and 7.2 pigs in the fourth peridd.
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The litters in the third period of age were the

largest.

Making allowances for individuality, which is pos-

sible in such a small number of instances, it may safely be

said that the size of the ditter increases with the age of

the sow.

This is exactly what Mr. Rommel has found out from

the Poland China Record of 1902 (Chap. IV, Sec.3)

TABLE IV.

(d) THE EFFECT OF THE AGE OF THE SOW ON THE

e - - — - o

__SIZE OF LITTER.

. PP S S A

Age 1in months. . _
FACTOR. 9 to 10 |16 to 19 |22 to 35 |36 to 30
_III 9
IV 5
\'i 3 7 10 9
VI 8 8 10 8
__ i1 7
XI 3 6 s _
XIV 6_ s 9
XI 3 B
XII e 1 1
Total no.of pigs 38 28 42 39
No. of instances 6__ 4 5 1.4
v. size of litters| 4.6 7 _.8.835 7.8







TABLE V.

THE EFFECT OF THE AGE OF THE SOW ON THE GROWTH

OF THE LITTER.

7

FACTOR V. FACTOR VI. AGE OF SOW
Age of Jlst litter [3nd litter [lst litter [nd litter Pp-10 [174-18%
_pigs ‘1 of 3 pigs_|of 5 pigs _|of 8 pigs __lof 8 pigs__|mos. | months
total |av.pey totallav. [total total Av. | aver.per
Jof lif-pig | of lit-per |of 1it of lif per | pig
ter ter ter texr pig
s BPWIt4
Wt.at
birth 1 7.75 | 3.58 | 12.35| 1.7 _16.35) :.a"jylg.vs 3.18 2.5
Ist wk. 20.35| 4.1 | 36 35 4.35
add wk. 135 [8.3 [31 | 6.1| 53 653 7.14] 6.4
3rd wk, |37 18,3 | 45 9 71.5 77 9.8} 9.3
4th wk. |46 15.3 | 59 11 85 86 11.9 | 11.1
5th wk. 51 17 77 __|15.4| 110 103 _ 14.6 | 13.7_
3
8th wk. |67 Ba.3 | 97 19.4 | 1474 58 18.5 | 19.6
3TH wk. |67 lzz.a 120 24 205 35
 8th wk, |80 Ee.v 143 1238 | 184 B840 8¢ | 232.4
 $th wk. {86 |ae.7 178 35 309 1276 36.8 | 34.9
loth wk.do3__ 4.3 _hes  |38.6| 235 |39.37620__ |40 (30.7 | 39.4 |
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(e) THE EFFECT OF THE AGE OF THE SOW ON THE
GROWTH OF THE LITTER.
TTTITIEL

In Table V are compared the first litters of Factors
V and VI with theirsecond litters. The first litters were
farrowed at 9 and 10 months of age and the second litters,
at 17 and 18 months. The comparison is made from the time
of birth until the weaning time.

There were 11 pigs in the two first litters and
13 pigs in the two second. In the last two columns are given
the average weight of pigs in the first and second litters.

Comparing the first litter of Factor V with her
second litter, we find that piges at birth were much lighter
in weight in the sem nd litter than in the first. But still
after six weeks of age, the pigs in the second litter make
much more gain and weigh heavier than the pigs in the first
litters.

A comparison of the first and second litters of
piges of Factor VI results in the same conclusion. At the
end of ten weeks of age, the pigs in the sedond litters
weigh 38.6 and 40 1lbs., per head against 34.3 and 29.37 lbs.
respectively in the case of the first litters.

From the last two columns, it is seen at a glance
that the pigs farrowed at 17 and 18 months of the age of

steadily

sows becamgAheavier than those farrowed at 9 and 10 months

of age, weighing, at the end of 10th week, 39.4 1lbs. per
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head in the sase of the former as against 30.7 lbs. in the
case of the latter.

It is seen from this comparison that the pigs from
old sows have a tendency to be more vigorous, grow faster
and make more gain than the pigs from the young sows.

This is exactly what has been found by the Kansas
Agricultural Experiment Station and whaéch corresponds with
the views of the breeders quoted abowe.(Chap.III and IV-Sec #4)

Summarising the results of the Farrowing Record we
find that:-
(1) The age of the sow does not seem to have any
effect on the total weight of the litter.
(3) The age of the sow does not seem to have any
effect on the average weight of pigs at birth.
(3) The young sows seem to be good milkers and
better mothers raising more percent of pigs born alive.
(4) The size of the litter increases with the age
of the sow. |
5) Pige from old sows seem to be more vigorous,
grow faster and make more gain than the pigs from young

SOWS .
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VI.
CRITICISM AND DISCUSSION.

%k sk kK ok k ok Xk

In the foregoing chapters, we have seen the views
of the biologists and breeders as well as the results of the
different experiments, observations and records. Before we
enter into their eriticism and discussion, we must understand
the scope and nature of the subject.

The importance of age as a factor in animal breed-
ing may be observed from the standpoint of parents, especially
of the mother or of the offspring.
| (1) The early breeding may stunt the growth and
impair the bod?rzd decrease the vitality of the mother.

(3) The immature body of the mother may not suffi-
ciently nourish the féetug. in the womb or the infant after
birth, thus causing the lack of vigor and vitality in the
offspring.

(3) The germ cells of the parents may not be
properly "ripe" enough to reproduce any normal offspring,
in which case, not only the immediate offspring but all the
successive generations.after them are to suffer from the impro-

per breeding,

The evil effect of the early breeding may be seen

either in one or two or even in all phases. It should be
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remenbered that if there be any effect, especially of the
heredity nature, it will take generations to bring about
the perceptible changes. No effect can be noticed in a
single generation. Nature is not so easily out-witted and
its laws are not so easily set aside by whims of an indi-
vidual.

(1) Biologists are indeed the best authorities to
speak on the subject. Their familiarity with the organic
life and the cytological researches, give them the best
advantage to pass their opinion on the subject. Bet :-

(a) Thebiblogists differ among themselves.

(b) Their theory is based mainly on logic
rather than on actual facts. The experimental work for the
study of heredity, have only begun recently.

(3) The practical breeders have ample opportunity
to study the sub ject as some, of them breed hundr8ds of
animals every year. But:-

(a) Their object is rather to make money than
to study biological phenomena.

(b) Many of them do not keep any regord, except
what is necessary for registration in the herd book.

(¢) Many of them are guided by personal liking
and are not acquainted with animals other than what they them-

selves breed.
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(d) Many of them are apt to overlook many facts

and jump at conclusions too quickly.

are
Between the biologist and practical breeder}\the

workers in the experimental stations, whose scientific know-
ledge on one hand and practical training on the other, afford

them excellent opportunity to study the subject.

(3) The most conclusive results have been found
by the poultry breeding experiment at the Nest Virginia
Station. Both eggs and chicks from old hens have been
found to be superior to those from pullets. But:-

(a) Their study was restricted to the immediate
offspring only.
| (b) Even in that, they did not take any notice of
the chicks after three or four weeks. The inferiority of the
eggs and chicks from pullets may be only due to the insuffie
cient food supply for the embryo in the egg.

(4) The observations on sheep-breeding at the
Wisconsin Station are really interesting. The influence of
the age of parents both oni%%rcent increase and sex of lambs
are questions of biological interest.

If accessory chromésome be regarded as the basis of
sex determination in the case of sheep, then there must be

some change in the germ cells at least of the %uanbatit&

nature, which cause the aged ewe to produce more ram lambs.
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The result that a ram is at his best at 2 or 3
years of age is quite at variance with the opiinion held by
sheepmen who think a strong and vigorous yearling to be the
best sire.

(5) The experiment at Kansas Statién with the pigs
from maturé and immature parents as to their growth and cost
of production, does not amount to much. One or two instgnces
do not give any data for conclusion of any great importance.
Even the two tests did not give the same results

(B)The experiments with plants from immature
seedsare significant of great biological importance. The
unripe seed may not produce a vigorous plant?tgt still re-
mains to be explained why the fruits from the plants of im-

mature geedsare inferior. Successive breeding from these
plants will reveal truths of great significance.

(7) Swine breeding experiment at Missouri Station
has begun work on a scientific basis. When finished, it will
contribute profitable results both to agriculture and:
biology.

One weak point of the experiment has been that
while the age of both parents have been taken into consid-
eration, individuality of the sire has not yet been noted.
Measurements of dams at several places are taken every month
but sires are left out.

Results that have been noted here were based on

only a few instances, which are not azkxakx enough to form

any data for a conclusion.






7/

(I) Mr. Redfield's theory that the age of the parents
influences the mental ability and disposition of the offspring
seems to be plausible from the number of instances he hgs cited.

But Mr. Redfield has not been able to prove it:

(a)3imple enumeration of instances is not enough to
prove a fat.

(b) Unless one of the phenomena has been traced to
another by the elimination of the rest, a causal xrelation
cannot be said to have been established between the two.

(¢) The inReritance from fathers and mothers is poten-
tially equal. The mother's side has not been considered in
most of the cases.

(d) The notion that civilization has progressed
due to the increasing mental ability of the people, arises
from the confusion between "Intellect" and "Culture"; one
is intrinsie, while the other is advantageous.

() Mr.Redfield's theory will also lead to the con=
clusion that mental ability of the men of genius has increased
in the modern time. But history has not yet given any proof
for it., A Buddha, an Aristotle and a Bacon are as unique

characters today as they were a hundred years before.
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(f)The increasing record for the men of genius in the
modern history does not mean the rqrity‘offggch men in earlier
days. Want of well authenticayed record ‘. ,those days makes
the main difference. The : Jlimited - field of action pre-
sented very little opportunity to the ancient people to
stamp their name on the pagew of history. Marshal Oyama
and Admiral Togo could have slipped away from World's memory
but for the Russd-Japanese War

(29) The relation between the custom of early marriage
and the physical and mental degeneracy of a race or class of
men is a hard thing to prove. The real cause of degeneracy
among savages is stili harder to ascertain. It is not safe to
say that early marriage has caused physical degeneracy: among
the Chinese. The physical degeneracy of the Hindus is a
well known fact either in comparison with other Gaucasian
rases or with their own ancestors. But whether it is due to
egrly marriage or the accumulatéd effect of climate or not,
has not been determined yet.

But it may be said with greater safety that the
Chinese and Hindus have not degenerated mentally. The intel-
ligence of the Chinese is well known. The Universit%‘of Great
Britain and Ireland have aleso been well convinced' of the
whow

high intelligence of the Hindu students, hundreds of whieh

go there every year.






Francis Galten believed that high intelligence of
the offspring is inherited from the high intelligence of
the parents only and advocat$-ed early reproduction among the

intelligent classes of men as a means of improving the race.

V&
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VII.
CONCLUSIONS.

%ok ok ok ok ok

It has been mentioned before that very little work
has been done to determine the effect of the age of parents on
their offspring. It is too hawty and hazardous to postulate
any law of great biological significance from the meagre data
at our disposal. But our investigation and experiment léad us
to conclude that ;-

(1) The offepring of the mature parents seem to be
more vigorous than those from the immature parents.

This is shown by the pouldry breeding experiment
of the West Virginia Station. The eggs from old hens weighed
heavier and were more fertile and when hatched, the chicks
also weighed heavier and grew faster than those in the case
of the pullets or immature hens. The vigorousness of the
offspring from mature parents was fommd to be the case also
by the experiments with swine at the Kansas and Missouri Sta-
tions.

The plant breeding experiment also arrived at the
same results,

(2) The age of the parents has a tendency to in-

fluence the percent increase of the offspring.
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This refers, of course, to animals producing off-
gpring more than one at a xxmex single birth. The sheep breed-
ing records at the Wisconsin Station for 17 years showed that
rams from 2@ and 3 years of age and ewes of 4 to 6 years of age
made the most increase. The Poland China record for 1903 also
showed that the size of the litter steadily increased from
1l to 5 year; oXd sows. The experiment with swine at the
Miesoﬁri station has also shown a similar tendency.

(3) Early breeding has a tendency to act dele-
teriously on the growth of the mother.

The swine breeding experiment under investigation
at the Missouri Station gives data for such a conclusion.

But whether the vlongévity or even vitality of the mother is
impaired or not, the experiment has not yet gone far enough
to prove.

(4) The age of the mother has also a tendency to
influence the sex of the offspring, at least in certain class-
es of animals.

This is shown by the sheep breeding record aE the
Wisconein Station, where they found that the percentage of
ram lambs increased and of the ewe lambs decreased, as the
age of the ewes advanced.

Whether the breeding of immature animals for suc-
cessive generations has any effedt on the constitution, vigor

maturity and longevity of the offspring or not, is a problem
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that has not yet been investigated properly. The experiment
at the Missouri Station, so far as it has gone, has shown
that whide the first generation from the early bred-sows

was inferior to the original stock, the second generation
from the continuously early bred sows gave the contrary re-
sult, being superior to the first generation and equal to the
original stock. But a single instance like this is not

at all enough to give the data for the positive or negative
conclusions on such a vast subject.

But as far'as we have been able to find out from
the results of our investigation and experiment, we conclude
that the mature animals are by far the moze desirable stock
for breeding from the standpoint of vigor, growth and percent
increase of their offspring and the importance of age as a
factor in animal breeding should be considered by every

rational breeder.
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