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INIROQDUCIION

The domestic buffalo and domestic cattle have similar
utility to man kind, yet the former has received, much less
attention., Among the Indien farm animals, buffaloes are relatively
of greater importance than any other species for the production
of milk, In our country, the percentage of milking buffalo popu-
lation is lesser than milking cow, yet their share of contribu-
tion towards total milk production is more, Amble et al.(1963)
estimated per lactation milk yield of cows and buffaloes in
India to be 173 kg and 491 kg respectively., Buffalo milk contains
about twice as much butter fat as the cows milk under average
conditions of managament.'Buffaloes are also valuable as a
source of work, meat and leasther and recognised as most docile.
In view of the importance of buffalo in Indian form economy,
the efforts to improve the quality of buffaloes for high produc-
tion of milk and to augment their work potential will be a

material contribution to the progress of the nation,

proper breeding of the livestock is one of the most

important ways of bringing about improvement in domesticated
animals as it is the best means for improving the genetic make

up at a short span of time, gelective breeding of the buffalo

for milk production has been shown to be highly profitable in
India, which is evident from the establishment of milk colonies
?

at Aarey, Bombay, Haringhata and remarkable productivity is

being achieved by the Keire District Cooperative, Gujrat,
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Whatevaf may be the method of breeding, it is rather
impossible to implement improvement programmé with natural mating.
The number of disease free bulls of improved genetic material is
very meagre. The dearth of improved bulls needed for breeding
large bovine population is to a greater extent fulfilled when
artificial insemination is used as a tool., with the use of this
zZootechnique, bulls of superior genstic constitution are served
to larger and widely spread population within a shorter period
of time,

The objective of artificial insemination programme will
be fulfilled only when optimum fertilizing power of spermatozoa
is preserved for a certain period of time after collection,
Optimum fertilizing capacity might be maintained by inhibition
(by physical or chemical means) of all but the minimum cellular
activity or by providing all of the essential ions, nutrients,
enzymes, Co-enzymes, vitamins and by continuous withdrawal of
all end products which limit survival. Because of the relative
ease, with which metabolic processes can be supressed by lowering
the temperature, it is now almost universally employed to preserve
spermatozoa. Thus, the semen is diluted and the diluent should
provide utiliseble non-toxic substrates for metabolism, substances

protective against toxic end products and protection against

cold-shock, Dilution is absolute necessary because the efficiency

of semen as such is not much to meintain the longivity of sperma-
tozoas due to insufficient concentration of orgeanic metabolites

and the buffering cepacity of undiluted semen is not efficient

to malntain it for longer period,

Page NO. oo



Rajendra Agricultural University, Bihar, M. Sc. (Vet.) Thesis, 1971

The semen diluents not only help in spermstozoal preser-
vation, but maintain its fertility for longer periods. Diluted
semen permits the full utilization of a proven sire for bringing
conception in a large number of female. Dilution protects the
spermatozoa from sudden temperature change, maintains the proper

PH, controls bacterial growth and fascilitates semen transhipment,

The techniques followed in artificial insemination of
buffaslo are the same as in cattle but one of the major problems
confronting the efficient utilization of buffalo semen is the
difficulty of its 'in-vitro' preservation over long period. The
phenomenal success of artificial insemination in cattle is in no
small measure due to the development of efficient semen diluents,
Diluents ugsed for the preservation of buffalo semen revealed
that the survivability and metabolism of buffalo spermatozoa in

common bovine diluents differed from bull spefmatozoa.

Because of the discouraging results with egg yolk
phosphate (Lardy and Phillips, 1939) and egg-yolk-citrate
(salisbury et al., 194l1) for storage of the dilution of buffalo
semen, a group of investigators (Roy et al,, 1953; srivastava
and prabhu, 1936; Gokhale, 1938; singh and Tomar, 1939; Mahajean
and Sharma, 1961; Tomar and Desai, 196las, 196lb; 196lc, 1961d,
1961le; Kale, 1963; Sharma and 3engar, 19695; Kumar, 1966; Singh
ot al., 1970 etc.) tried other dilutors, The observations made
by various workers as to the suitability of diluents for buffalo

semen, show great variations as to the relative merits under

varied conditions and it is still a dielemma as how to evolve

=
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A GENERAL REVIEN OF SEMEN DILUENT

The semen diluents available prior to 1939 served
primarily as vehicles for increasing the volume of the ejaculate
for immediate service and were not effective in preserving the
fertilizing capacity for extended periods. They consisted
primarily of sodium and potassium salts of phosphoric, sul furic
or tartaric acids, glucose and sometimes peptone or gelatin,
guch diluents were of practical use where groups of females
were assembled in one place and many were to be bred each day.
The fertility level obtained with the then known diluents
varied from 2% % to 45 % of inseminations resulting in concep-
tion (Salisbury and VanDemark, 1961).

The discovery of Lardy end phillips (1939) of the
value of hen's egg yolk against cold shock in bull semen
diluents laid the foundation for the successful commercial
expansion of artificial insemination, The active principle
in yolk, responsible for the protective action sgainst cold
shock is now thought to be lecithin or a similar phospholi-
poid occurring either free or in combination with protein,
In addition to this protective action against cold shock,
egg yolk provides a variety of other vital substances like
glucose, aromatic L-amino acids, vitanins and enzymes to

sperm which support spermatozoal metabolism (Maule, 1962).

The original yolk diluent, described by Lardy and
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Phillips (1939) consisted of equal volumes of egg yolk and a
phosphate buifer (2,0 gm Nazﬁpo4 12H29, 0.2 gm KHoPO4 in 100
ml distilled water),

Salisbury (1941) considered the optimum storage temper-
ature to be 5°c, Storage after dilution with the yolk-phosphate
diluent gave better results than storage of undiluted sperm
or dilution with the Russian diluent SCC-2, One important
disadvantage of the yolk phosphate diluent was the presence
of large fat globules, which made it impossible to see the

individual spermstozoa under the microscope.

Yolk-citrate diluent was originally described by
salisbury et al. (1941), by giving a clear field, it permits
the microscopic assessment of the motility of spermatozoa and
had no adverse effect on semen metabolism, Equal volumes of
egg yolk and of either 3.6 or 2.9 % solution of sodium citrate
(Dihydrate) were used, Highly significant difference in motili-
tf was observed after longer periods of storage of semen with
a mixture containing equal parts of an M/15 solution of sodium
citrate or an M/1% solution of potassium hydrogen phosphate
and of egg yolk, Actual insemination tests revealed no signi-
ficant difference between spermatozoa stored in the citrate
and in the phosphate diluents. They suggested that if the field
tests were extended over a longer storage period, results of

inseminations might aétablish the superiority of the citrate

diluent as real.

Knoop (1941) suggested a semen diluent containing
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<.14 gm of gelatin (Knox), which maintained some sperm motility
for an average of 21,5 days.

Significance of phospholipids as a source of energy
to spermatozoa was noted by Lardy and pPhillips (1941). Phos-
pholipids obtained from eggs, rat liver and soybean preserved

the motility of spermstozoa under aerobic conditions,

The factor in egg yolk affécting the resistance of
storage potentialities and fertilizing capacity of spermatozoa
was studied by Mayer and Lasley (194%). An active fraction
was obtained by successive extraction of dried egg yolk, which
enabled 65 - 70 % of bull sperm to resist cold shock (0°C for
10 minutes), while whole egg yolk could only protect 30 - 595 Be

Romijn (1947) recommended dilution of 1 part semen
to 3 parts of a diluting agent consisting of 1 part fresh egg
yolk to 3 parts phosphate buffer. He also recommended the
inclusion of small quantities of egg white in the buifer
mixture, since it has a stimulating effect on sperm activity,
The egg yolk of turkey and hen were found equally sstisfactory,
for the dilution of semen, by Basu and Berry (1948).

Almguist (1931) reported that the differences in
the fertility percent ages were non-significent when egg yolk-
godium citrate in the ratlo 1:1, 1:3, 1:5 and 1;7 was used to
extend the semen. Kok (1933) suggested that lipoprotien of
yolk is also perishable and of variable quality. In

@39
addition, it may under certain circumstances possess spermicidal
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