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INTRODUCTION



INIHODUCIION

Aldous Huxley has a bit of verse remarking the
extraordinary fecundity and determination to continue the
species shown by naturej and he is particularly surprised
that he « the writer - oubt of the millions of sperms should
have been the one individual to have won through -

A million million spermatozoa
All of them alive

Out of thelr cataclysm but one poor Noah
Dare hope to survive

Among that billion minus one
Might have chanced to be

Shakespeare, another Newbton, & new Donne -

But the one was Me !

The amaging profusion of sperms, each carryingz the packets

of hereditary material on its back, is the starting point of
the explanation of Artificial Insemination, If bull's semen
could be diluted and the sperms kept alive for days, a larze
number of cows can be inseminated, A proven bull for millk,
butter fat and whatever the farmer wanted, could in his life
time sire thousands of calves by artificial insemination
instead of at the most two or three hundred by natural mating.
That is what artificial insemination makes possible.

HISTORY$=-
Actuﬁlly'man did not originate the practice of
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artificial insemination. For this credit must be zgiven to a
mmber of species of lowly spider, males of some species are
not endowed by nature with copulatory organs. As a result,

they deposit semen on the small mat spun by themselves, dip
their feelers into the semen, and plunge the sperm-laden feelers
into the abdomen of the female. But this did not attract much
attention.

In 1677 Anton Van Leeuwenhoek end his pupil John Hamm,
discovered sperm by the use of magnifying lens. As reported by
Dobell (1932), they referred to the innmmerable minute bodies
as "animal cells" with power of active forward motion.

The first scientific research in Artificial insemination
of domestic animals was conducted by the Italian Physiolozist
L.Spallanzeni in 1780, He had attained suecess with several
amphibious animals when he decided to experiment on viviparous
species, usinc the dog first. Dozs were confined in Spallenzani's
house and after a lepse of 20 days the bitch manifested obvious
gigns of being in heat._Then with semen at body temperature,
she was artificially inseminated. The semen was deposited directly
into the uterus with a pointed syrinze, Sixtytwo days following
inseminatienfghe biteh gave birth to three pups. Spallanzani
further discovered that the fertilizing power of semen resided in
the sperm carried by the spermatic fluid, When the semen was
filtered, the liquid that passed through was sterile but the
residue on the filter was high in fertillzing capacity. But these
studles did not, as one might have expected,stimulate any further



3

development in Artificial insemination for a long time.

Provost and Dumas (1824) repeated Spallanzeni's
experiment and proved that spermatozoa was the main agent
for fertilization. Schweliger Scidal and Lavalette St.George
(1865) pave the final proof of the above experiment.

In fact, it was until the latter part of the nineteenth
century that new experiments were undertaken both in Zurope
and Ameriea, It was in Russla, however, that the method of
Artificial insemination wﬁs first taken up seriously as a
means of improving farm animals. The best known Russian
investigator and a leading poineer in artificial insemination
was E.I.Ivenoff, He was tle firs! to undertake successfully
the artificial insemina ion of cattle and sheep and established
the first artificial breeding centre in 1907.

In the United Siates of America, Lewis (1911) applied
this method in horse breeding wi.h considerable success.

In Aupust 1939 Dre Kumaran employed this method for the
first time in India at the Palace Dairy Farm, lysorejthirtythree
cows were inseminated and they gave birth to healthy calves,

In 19%0 four Sahiwal cows of Indian Agricultural Hesearch
Insiitute, were successfully inseminated by artificlal means
and tiey zave birth to healthy calves (Kumaran, 194) . Comprehen~
sive studies on problems of Artificial Insemination with
special reference to Indian conditions bezan in 1942 at the
Indian Veterinary Hesearch Institute, lzatnazar, under a

' gcheme sponsered by the Indian Council of Agricuitural Research.
It was soon found that the technique could successfully be
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ugsed under Indlan conditions but its succegsful application
depended largely on organisation. The orzanisational difficulb-
jes in its field condition were studled thror:zgh Regional ’
Artificial Insemination Centres established at Calcutté,l’atna,
Montzomery ( now in Pakistan ), Bangalore and Igzatnazar(1945-47).
In addition, various problems agsoclated with Artificial

. Insemination like training of bulls, collection,dilution,
preservation and transportation of semen were also studiled,

The work carried out at these centres demonstrated "the feasi=
bility of extendinz this method of breeding in Indias The
Montzomery centre was closed on August 15,1947 on partition of
the country and the Banszalore centre closed down in 1951. The
State Covernment of West Bengal and Bihar took over the centres
at Caleutta and Patna respectively by the end of 1950 and the
Government of Mysore had by then started Artificial Ingemination
work in Bangalore city.

Durins the first five year plan, a master project of the
~ Key Village Scheme was leunched,which made provision for all
round improvement of cattle and buffaloes in the countrys. To
bring about rapid senetie improvement in livestock,artificlal
insemination was accepted which eliminated to a creet extent
the problem of pauvcity of quality sires.

OBJECTIVE OF STUDY3~
Just as a careful farmer scrutinizes his seed and tests
it for viability before planting, so do tre animal husbandry
men who are enzaged in artificial insemination work. They examine
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the semen of sires that are used regularly or are being
congidered for use., They are aware that without fertile germs .
the vhole prozramme for better bfeeding breaks down. The best
test for fertilizing capacity of a male is his ability to
'gettle' the females, But this test may not be valid since
the female's fertility equally governs the above tests If a
bull is of very good fertility and is mated to infertile or
sterile cows, he may not be declared and selected as fertile
bull. Variations exist in quantity and quelity of the semen
obtained from different males and also from the same male.
Therefore, it is necessary to examine the semen before use.

Mmon: livestock in India, catile and buffaloes are
basically more important to our national economy. Their
importance can be seen from the following tables

Contribution of cattle produets to total income from

Animal Husbandry in 1958-'59 at current prices.

~—YGuantity 1 Value(in ]| Percentage

Item ] (thousand} lakh rup-l of total in-
I tons) { ees) § come from
X i Animal Husbane
L i Iy,
(1) ¥Milk and milk products
(a) Cattle & buffaloe 19,155 75,960 64e5
(b) Others 561
(2) Cattle dung
(a) Manure 226 11,361 9.7
(b) Fuel and other 126 11,361 9.7

purposes



(3) Meat & its products

(a) Cows and buffaloe meat 167 1,040 . 0.9
(b) Others (meat and meat 8,111 70
. products)
(4) Cattle and buffaloe hides 210 1,501 143
(5) Goat and sheep skins 459 1,381 1.2
(6) Wool and hair 15339 11
(7) Eggs and poultry 2,836 2ekt
(8) Bones 138 0s1
(9) Inerement in stock 2,440 2,1

One of the major obstacles in tre way of rapid and
all round improvement of cattle in the country is the paueity
of superior bulls, To meet this challenge, a master plan in
the form of key village scheme was launched for the development
of eattle wealth. This prosramme was launched in Bilhar in the
year 1952 and so up-to-date key village blocks and Artificilal
Insemination Centres are as followss

Key Village Blocks - w37

Artificial Insemination Centres w=- 117

As the number of blocks have inecreased, the requirement
of breeding bulls have zone up and congequently the' tests for
their fertility has also assuned greater importance. The
accurate evaluation of' the viabilit’y of' sperms at the time of
collection would be of creat help to A.l. work. in any
efficiently operated A.I. unit, the determination of the volume
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of an ejaculate, the colour and consistency, the motility
and density of semen and reaction time should be a matter of
routine examination. _

No doubt there are other biochemical tests to evaluate
the semen gquality, but it is not possible to perform all the
tests in the field condition as a routine procedure from the
same ejaculate and ingeminate at the seme time. Until and
unless there is downward shift in the fertility of a bull, the
more complicated tests should be avoided for field cond tions
as zross exemination of semen is equally reliable,

By performing the gross examination of semen and noting
the 'reaction time, the fertility of a bull to a great extent
can be predicted for all practical purposes, In general,colour
and conslstency, volume,motility,density of semen and reaction
time are recorded in AsI. Centres,

The colour and consisiency of the semen indicates
whether the bull is ziving normal ejaculate or not. At the
seme time it indicates its quality. Gunn et al,(19%42) adopted
the following scale for sheep which is still in use with some
modification in other animals as a substitute for counting the

numbers of spermatozoa.

Ivpe of semen Approximate sperm count in 108 _per ml.
Very thick creamy 30
Thick creamy 25
Creamy 20

Thin ereamy | ' 15



Thek milky | 10
Cloudy 1
Less than cloudy 1

The amount of semen per ejaculate not only serves as
a record of semen production of the bull, but is useful later
for dilution purpose. If it is found that there ls variation
in volume of semen from bull to btull, the bull with equal
gsemen quality but with more volume can be selected,

Motility is a characteristic of creat importance because
it signifies a high desree of physiolozical intecrity of the
cell., It is a good guide in evaluailon of semen quallty.

The density of the semen is an Indicator of concentration
but it does not indicate the quality of semen alone very
correctly, This is combined with assessment of motility and
thus it helps in judging the rate of dilution of semen,

'Reaction time'expresses the desree of sex vigour or sex
1ibido. It ls of considerable importancej for unless a male 1s
keen and able to copulate promptly, this may delay in the
breeding prosramme. It is also related to the fertility of bull.
The reliability of'reaction time'as a measure of sexual activity
15 quite high. Almquist and Hale (1956) obtained reliability
coefficient of 0.86 with 28 bulls.

The above attributes of semen quality eand 'Reaction time'
are generally recorded in Artificial Insemination Centres end

Key Villaze Blocks and so taken into consideration in the

present study.



9

It hag been reported that climatic conditions in terms
of season affects the various attributes of semen, so the
study of the effect of various seasons was included in this.
study. The importance of seasonal variation in the semen
quality of domestic animals have been fully recognised in the
tropical countries for artificial insemination. In the State
of Bilhar semen bank has been started where preservation of
semen 18 dornes If a particU1ér seagson ls found to be sipnifi-
cently superior in semen quality, then preservation can.mostlf
be dene out of the semen of that season. Bull to bull variation
if found significant, will help in selection of bulls for. A.I,
work., :

The difference betwee: breeds and between individuals
in the reaction of the testes and sperm to temperature may be
co sidered as a problem of adaeptation to environment(Mckenzie
and Berliner,1937). Kronacher (1937) attributed this adapte
ability to genetic make up. In the State of Bihar there are
two important breeds of cattle whose bulls are widely used in
artifieial 1nsemiaatidn. The difference befween breeds 1in semen
quality may help in selecting a pérticular breed fo: a particular
zone., This will Le of more help whe: both the breeds are equally
found suitable for a particular zone.

Present information on the frequency of copulation and
the reproductive capacity of males serves to indlicate the degree
to which males may be used in intensive breeding prosramme, It

seems that a considerable number of matings can be made by the
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rulls in a relatively short time without greatly affecting
the quality of semen, Kirillov (1933-3%) and Kirillov and
Morozov (1933, 1937) concluded that two maﬁings a day appear
to be the optimal number, The above conclusion lead to compare
the first and secord ejaculate of semen for its quality and
quantitye
A traditional and objective measure of sexual response
in meammals, is 'reaction time', The rellability of 'reaction
time! as @ measurement of sexual activity is quite high
(Almquist and Hale,1956). The subject is of considerable
jmportance and so effect of seasen, bull and breed have' been
studied. '
Seasonal variastion in conception rate and secondary sex
ratio have been studied by various workers and have given
contradictory reports. In certain species ard breed a particular
cex is an wnwanted creature and so if sex ratio is affected by
season, the breeding programme can be to a zreat extent chalked
out accordingzly. '
FACTORS AFFECTING SEMEN QUALITY AND QUANTITY /ND'REACTION TIME{-
Knowledze of the physiology of male reproduction is

essential to the understanding of fertility among males.

Complete ruproduétive performance of the male comprises
essentially the production of semen containing normal spermatozoa
taﬁéthar witr full mating reactiaﬁ; Male reproductive functions
are controlled to a great extent by internal factors, mainly

the secretion of pituitary and testes. They are also influenced






