A Siudg ou
Some of the Effects of Heterospermic Processing
on

Bovine Semen Quality

A THESIS

Submitted to éﬁs gacui’ty o/"
Vetarinary Science and Animal Husbandry,
Magadh University,
fs Partial Fuifilment Of The Requirements For The Degree Of
MASTER OF SCIENCE ( ANIMAL HUSBANDRY }

By
e SﬂfltOSA _xﬁmai" Igffléa!

B. V. 8Sc. & A. E.
BIHAR VETERINARY COLLEGE, PATNA.

1967



A Sty o
Some of the Effects of Heterospermic Processing
on

Bovine Semen Quality

3
,/
A THESIS A;zé ©

Submitted to the 7aau.[’£y of

Veterinary Sciencz and Animal Husbandry,

Magadh University,
In Partial Fulfilment Of The Requirements For The Degree Of
MASTER OF SCIENCE ( ANIMAL HUSBANDRY )

WelAR VI SR e

30 '4 ’68

By

Sa/z tosh e7{um ar Sink a,

B. V. Sc. & A. H.
BIHAR VETERINARY COLLEGE, PATNA.

1967



MAGADH UNIVERSITY M, Sc. (A.H.) THESIS, 1967

e e

Dr. R.Be. Prasad,
H- Sc. Ph.D-(“ich-) UOS.AI
Director,
Animal Husbandry Education
and Research, Bihar,
PATMHN A,

I certify that this Thesis has been

prepared under my supervision by sShri 3.K.Sinhay

a candidate for the degree of M.Sc.(A.H.) with
Animal Genetics and Breeding as major subject,
and that it incorporsztes the results of his
independent study.

2.8 C\&w/é

( B. B. Prasad ).

/




MAGADH UNIVERSITY M, Sc. (A.H.) THESIS, 1967

The author desires gratefully to acknowled:ze his indeb-
tedness, to his revere teacher, Dr. R.B.Prasads; M.3c., Ph.D.

" (Mich), U.S.4.y Director, animsl Husbandry Bducation & Regearch,

Bihary for his continuwous guidance and valuable suggestions
throughout the study.

Sincere thanks are due to shri P.B.Kuppuswamy, BeA.,
GeM.V.Coy BeV.3Cey P.G. Bacte (N.Z.)y M.S. Path.(Missouri), the
Principal, and Dr. H.R.Mishra, M.Sc., Ph.D.(Mich.}, U.S.4.,
Professor of Animal Husbundry, Bihar Veterinuary College,Patnas,
for the facilities provided.

The author is thankful to 3shri D.P.3inha, Artificial
Insemination Officer, Semen Bank, Patna and shri B. $. Sahay,
Artificial Insemination Officer, Semen Bank, Muzaffarpur, and
their staff, for cooperation and providing faicilities for
conducting this work.

Thanks are also due to shri R.J.Prasad, Lecturer, Animal
Genetics and Bresding, Bihar Veterinary College, Patna, for his
help during statistical analysis.

The author is indebted to the Government of Bihar,
Department of Animal Husbundry for his deputation for undergoing
M.8c. ( A.H. ) Course at the Bihar Veterinary College, Pztna.

( S. K. SIiH4 )




MAGADH UNIVERSITY M, Sc. (A.H.) THESIS, 1967

CONTENT S

CHAPTER-1

INTRODUCT ION, ves cos eos

CHAPTER-=- II

REVIEW OF LITERATURE,.. - cse

CHAPTER- II1

HATERIALS RND HEHODS. = o9 o L

CHAPTER=-1IV

BESULTS L a9 LN

DISCUSSIN LA ] LI L

SUMMARY sos coe voae
BIBLIOGRAPHY Lrg B . . ‘.l eo®

- :30003008;-
Garice

7« 19

126 - 131

132 - 138




IO0ON

CHAPTERG eIl

I.N.THRODUCT

1021 ‘creme it (L3°%WY *9C "Ll 1 t1eovi= ain s 11NN




MAGADH UNIVERSITY M, Sc. (A.H.) THESIS, 1967

Breeding and environment, play a vital role, in
livestock improvement and a deficiency in either will interfere
with maximum attainment, But it is not out of place teo mention
that the breeding is fundamental, just like the foundation of
a bullding, where environment completes the structure only,

The ultimate goal of livestock improvement is to improve conti-
nually their efficiency as converters and the quality of their
end products, which is possible only through breeding, The
breeding or the heredity of an animal determines its maximum
productive cppacity. Regardless of how good is the environment
and the plane of nutrition, an animal will attain only that
standard of production permitted by its genetic make-up,

Sexual reproduction is known in higher animals,
The male and female, produce functionally differentiated sex
cells (gametes), each of which possesses a pronucleus containing
chromatin.

Chromatin is the deeply staining protoplasmic
material of the chromosomes, and is composed of a protein
framework and deoxyribonucleic acide It is the material of
inheritance, of which the genes are made, and is the substance
limitting a species to being a particular kind of animal, Thus,
the gametes are the carriers of the genetic materials,

The gametes (sperms) produced by the bull during
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his life time are innumerable, whereas the gametes (ova)
produced by the cow, are few, In short, a bull can produce

a large number of offsprings, whereas the cow, a limited few.
Thus it is rightly said that "the bull is half the herd".

. Currently, the genetic material of the male is
perpetuated through artificial insemination, Interest in
artificial insemination has increased enornously in recent
years. The growing realisation of its genetic and economip
possibilities, is now increasing its use in highly developed
animal industry, as is illustrated by its adoption for dairy
cattle in many countries of the world. At the present day,
artificial insemination seems to hold most promise for cattle
breeding. It should prove invaluable for the replenishment
and improvement of the depleted Indian herds.

In the words of Hammond, " The rate and efficilency
of the process of reproduction is the first baéis of economic
production., To achieve this objective Artificial Insemination
has already been accepted as one of the most effective means
of cattle development",

The greatest stumbling block in the rapid develop=-
ment of cattle wealth of India, was the paucity of quality
sires. Artificial Insemination has made that difficulty of the
past, so that the initial battle of paucity of bulls can be
said to have been won. Artificial insemination too has provided
a means of assessing the transmitting ability of a sire under

varied climatic and managerial conditions. Thus when the
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comprehensive scheme for regeneration of Indian Villages
through intensive national efforts wais launched, Artificial
Inseminstion formed an important plank, With increasing nece-
ssity of planned breeding and livestock improvement, a chain
of centralised semen collection centres and the intensive
cattle development programme, have been set up, and as such
the ground has been paved to take up study to solve the immedi-
ate problems connected with collection, dilution and preser=
vation etc,

From the purely practical point of view, which
matters greately, the ability of spermatozoa to "Survive™ i.e.
retain their remarkable properties under conditions of long
term storage "in vitro" is of great importance, specially in
a country like India, where preserving facilities for semen
under field conditions are difficult and expensive, The
advantages to be derived from the practice of artificial Inse-
mination, increase as the keeping qualities of semen are
prolonged. The greater the length of time that semen can be
stored and still retain its viability and power of fertiliza-
tion, the greater the number of cows which may be inseminated,
of prime importance in this connection is the fact that semen
could be transported greater distance for insemination
purposes.

Ususlly insemination is homospermic, But the female
inseminated in one heat period with semen from more than one

male either by several natural matings or by artificial

|




MAGADH UNIVERSITY M, Sc. (A.H.) THESIS, 1967

insemination of mixed semen, is called heterospermic insemi-

nation.

Some of the Rugsian workers have claimed superior
resuits by heterospermic insemination which may be due to
"heterospermic vigour", In a review, Kushner (1954) reported
that heterospermic insemination resulted in higher conception
rate, birtherate, birth-weight, growth-rate and lower =
embryonic mortality, In some specles the offspring inherit
characteristics from both fathers. Hess et al (1954) supported
the Russian claims. They reported that mixed samples had
greater motility, survival and fertilizing capacity than
ummixed samples. It is thought that the factors responsible
for this phenomenon may be increased buffering capacity, semen
enzymatic action, metabolic regulators, oOT seminagl plasma
nutrients. Considerable differences in semen constituents
exist between ejaculates from different bulls and betwsen
ejaculates of the same bull., Semen that is lacking in one of
these substances may be benefited by access to seminal plasma
picher in these constituents, Some non-Mendelian explanations
have also been put forward, e.g. the spermatozoa of one male
are thought to affect the uterus in such a way that there is
a speecific effect on the development of embryos fathered by
another male, In a mixed litter, embryos have been thought
to exercise a mutually stimulating effect on one another,
Campbell and Jaffe (1958) falled to confirm these findings,
Frappel and Williams (1956) showed that in the few insemination
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carried out with 4 days old semen, the mixed semen had a
slightly higher conception rate than the unmixed controls,
suggesting a possible effect of mixing on survival. Beatty
(1967) obtained the results, after heterospermic insemination
which were intermediate between or of the same order as those
obtained after the two kinds of homospermic insemination, He
could find no trace of "heterospermic vigour”, Dott & Walton
(1958) found that mixed semen samples had a motility which was
slightly nearer the value of the less active component of the
mixture than those of the means of both components,

Beatty (1957) has claimed two more possible uses of
heterospermic insemination which Russians have not; (i) in
progeny testing, (ii) in measuring the relative potency of
semen samples. In progeny testing, many of the undesired
gources of variability can be by=-passed if the two kinds of
offsping, it is desired to compare, are born in the same litter,
It may also offeréd a means of meagsuring the relative potency
of semen samples by comparing the relative numbers of young &
born from a mixture of the samples, But genetic markers are
necessary, in order to track the paternity of each offspring,

The allaged effects of heterospermic insemination
create interest, The greater motility and survival has been
claimed in mixed samples.

The difference between breeds and between individu-
als in the reaction of the testes and sperm to temperature may

be considered as a problem of adaptation to environment
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( Mckenzie and Berliner 1937), Kronacher (1937) attributed

this adaptability to genetic make up. In the 8tate of Bihar

there are two important breeds of cattle whose bulls are

widely used in Artificial Insemination. The difference between

breeds in semen guality as well as in keeping quality of semen,

may help in selecting a particular breed for a particular zone.

In consideration into the above facts, the following

study relating to motility and survival of sperm was made:=

1.

2

3e

S,

6,

7o

8.

Comparison between mixed and individuszl ejaculate
of Tharparkar bulls,

Comparison between mixed and individual ejaculate
of Hariana bulls.

Comparison between mixed and ejaculate of a

particular bull.

Comparison between semen of Tharparkar and Hariana
bulls.

Correlation between motility and live spermatozoa
before and after storage.

Decline of motility in preserved semen of Tharparkar
and Hariana bullse

Decline of progressive motility in preserved semen
of Tharparkar and Hariana bulls,

Decline of 1ive spermatozoa in preserved semen of

Tharparkar and Hariana bulls.
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REVIEW OF LITERATURE,

MOTILITY,

Live spermatozoa are able to propel themselves
in liquid media. The determination of the percentage of motile
spermatozoa in a semen sample is generally held to be the
criterian most clearly correlated with the actual fertility
rate; but motile spermatozoa are by no means always fertile,
Walton (1952) reported that the movement of individual sper=
matozoa which in highly motile semen takes the form of so
called "forward" or "progressive" motility.

An assessment of the initial motility helps in
detecting gross differences in semen quality. Rothschild
(1948) postulated that the wave motion 1s due to spontaneous
aggregation and dispersal of spermatozoa. Walton (1952)
explained that the spermatozoa which face in one direction
form a stream by their movement in one direction with the
result that various streams of spermatozoa flow in different
directions at random and also induce a certain amount of flow
orientation,

Epididymal Sperm exhibit little, if any, movement,
The dilution of epididymal sperm with seminal fluid or arti-
ficial semen dilutors is followed by an increase in sperm
activity.

Williams (1932) reported that the duration of
motility in stored semen was a good index of fertility,







