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Abbreviations and Symbols Frequently used.

ml.
N.

5

N

Ce.
c.c.
CoVo

oz,

i.e.
viz.

d.t.

M.S.
N.S.
no °

e

S.E.

c.D.
Gms.

Mil]tlltro.
Fumber of observations.

Number of observations
of 1st treatment.

Number of observations
of 2nd treatment.

Centigrade.

Cubic centimetre.
Coefficient of variation.
Ounce.

Milligramme.

That is.

Namely.

Degree of freedom.
Variance ratio.

Test of significance.
Hydrogen ion concentration.
Mean sum of squares.
FHon-significant.

Number.

Percent.

Significant at 1% level.
Significant at 5% level.
Etandard error.

Critical difference.

Gramms.
L2 X 12
L 2. 2]
*
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INLRODUCTION

In India, milk production of cattle is miserably low.
The milk production of cattle being a phenotypric entity, is de-

pendent on genotype and environment both for its expression.

Fnvironment can be improved by the optimal care of fee-
ding and management ete. but unless the genetiec votentialities
are improved the level of production can not be achieved to a

desgired level.

Lhe dairy cattle in temperate elimate have in general
considerably higher yield with other desirahle traits. In the
tropies, therrfore, attempts are being made to cross Turopean
breeds ( %08 taurus ) to the indigemous stocks ( Bos indicus )
in order to combine the nigher yield and other desirahle traits
of tne former with tne heoat tolerance, resistance to endemice di-
seagses and adaptation capacity and other components of unfavoura-
ble environment, of tae latter ( Mishra, 1965 ). To maximise the
milk production under Indian conditions cross-breeding of exotie
cattle to Indian stocks has been recommended and is being fo1wowpd
at present under certain enviromnmenta) conditions viz. at the
Parms, ailly regions with high rainfal), Industrial belts, Tnten-
sive Cattle Development Blocks and improved catile zZones with

higher consciousness of dairy farming on the part of the hreeders.

Consequently in Bihar also cross-breeding with exotie
breeds such as Jersey, Ayrsaire, Friesian are being tried in di-
fferent crocss-breeding 2zomes of the state but this is Jimited to

the Intensive Cattle Development Blocks, Key Village Organisations,
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Industrial belts, hilly regions and urban areas mainly.

Under the present conditions the only breeding system
taat could improve milk production in our cattle within the
saortest period of time is cross-breeding of our cattle to the
exotic stocks following the use of Artificial Insemination with

frozen semen or normally diluted semen for the reasons of economy.

The advantages to he derived from Artificial Inseminantion
inorease as the keeping qualities of semen is prolonged. The
greater the length of time that semen can be stored and still
retain its viability and power of fertilisation, the greater

would be the value of it for breeding purposes.

Keeping quality of semen is affecoted by many factors 1ike

temperature, humidity, rainfall, seasons of the year etec.

As the semen from both the sources (exotic and Indian
bulls) is being used in India and many aspects of its keeping
quality are yet to be assessed correotly, it has been considered
worthwaile to conduet a study on comparative keeping quality of

semen from Indian and exotic bul1s kept at Semen Bank, Patna.

The present studies relate to the keeping quality of
semen from Tharparkar and Friesian bul?s maintained at Semen Bank,
Patna, with normal diluent used at the Semen Bank i.e. Fgg yolk -
citrate diluter, at the ref-rigerater temperature of 4-5°C with

special reference to the following traits ¢

(1) pH ( Hydrogen-ion coneentration ).
(2) Initial Motility.
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(3) Individual motility.

(4) Fstimation or‘percentage of 1ive spermatozoa.

Tre subsequent chapters shall provide details of the

atudy under taken.

L2 21
4% ¥
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REVIEW OF YITFRATUR®

Consequent upon the introduction of Artifieci=2l Insemi-
nation on a large scnle as a breeding technique, muech work has
been done regarding in vitro preservation of semen of domestie
animals and comparative evsluation of semen quality in respeat
of different breeds (both between and witain) related to many
variables., Relevant literature has therefore been briefly revi-
ewed under the following heads that have bearing on the present

study viz. -

(a) Preservation of bull semen in general.

(b) Keeping quality of semen as affected by

different variables.

(a) Preser emen &

The basis of in vitro preservation of semen is Jlowering
the metabolic activities of spermatozoa and thus inereasing their
life-span. Some factors like temperature control, vrotection
from cold shock to the spermatoZoa from the Jlowered temperature
and maintainance of pil are of vital interest to the maintainance

of normal physiological and blochemical activities of svermatozoa.

Among the early acuirvements in semen preservation were
refrrigeration of semen to near zero temperature i.e. slightly
ahove freezing point for suppressing sperm motility and metabolie

activities ( Wolf, 19213 and Walton, 1930 ).

Dilution of semen inereases the number of females that
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can be bred from a single ejaculate of a sire. Changes a<soeni-

ated with the dilution of semen commonly known as "dilution

effects" were reviewed by Mamn (1954).

Further researches in the field of semen preservation

made considerable improvement which inglude ¢

(1)

(11)

(111)

(iv)

(1)

(11)

Development of substitutes of egg yolk 1ike mitk, honey,

cream, tomato Julce, coconut milk ete. as diluent.

Inclusion of various supplements 1ike glucose, fructose
etc. in the yolk buffer diluents for their inereased
efficacy.

Inclusion of various antibiotics such as penecillin

and streptomycine-sulfate and sulfanilamides resulting
in increased fertility, protective and antibacterial

actions in semen diluents.

Addition of glycerol for its protective action on sper-

matozoa in the freezing diluents.
Recent investigations include :

Deep-freeze method of semen preservation for longer

time at -79°C (Smith amd Polge, 1950).

I11ini Variable Temperature diluent for semen preserva-

tion at room temperature (Van Demark and Sharma, 1957).

Glucose solution (3 to 5%) was found as the most satis-

factory diluent for bull semen ( Winters et a1, 1938).

Milanov (1938) has investigated the use of gelatinised
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diluents, consisting of gelatin added to glucose phosphate or
glucose sulphate diluents. later tisesue extraect were tried for

preservation of bull semen in vitro.

SpermatoZoa eould be protected from cold-shoek by the
addition of egg yolk (Tardy and Phil1ips, 1939), and by gradual
cooling (Chang and Walton, 1940).

Repid cooling on the other hand is well ¥known to he
harmful to bull and ram spermatozoa ( Willet,Puller and Salisbury,
1940; Tasley, Mayer and Bogart, 1942).

Lhe use of incorporation of buffer salt in the diluent
medium for the maintensnce of aydrogen-ion concentration ( pH )
within 1imits was indicated by many workers ( Phi11ips and Tardy,
1940).

Fgg yolk-phosphate diluents ( Phil1ips and Tardy,1940)
and egg yolk citrate diluent ( Salisbury et a1, 1941 ) were deve-

loped for the preservation of semen.

Tardy and Phil1ips (1941) reported that motility is
sustained caiefly by the glycolytic fructolytic mechanism. The
rate of movement varies with the species, the health of the sperm

and kind of medium.

Ihe bull spermatozoa preserved at 2°c in embryonic
tissue extract prepared from developing ciick emhryo contained

motile spermatoZoa for periods upto 46 days (Frank et g1, 1941/,

Swanson and Herman (1941) found the bemeficinl effects

of egg yolk-phosphate on the sperm motility of the bull semen for







