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HOISD Q&OHENI



INTRODUCTION

The rural economy and welfare of a country to a large 
extent depend upon the maintenance, improvement and utilisat
ion of livestock which when properly planned and conducted 
will undoubtedly contribute towards the enhancement of national 
health and wealth. It is well recognised that artificial in
semination is the best and probably the only tool in the hands 
of husbandrymen to achieve a rapid qualitative and quantitative 
improvement of any species of livestock in a short span of time.

There is accumulation of evidence to show that pig, by 
virtue of its biological characteristics like rapid growth 
rate, economical feed conversion and high reproductive ability 
could play an important role in bridging the protein gap of 
any country. Knowing these facts well, many of the European 
countries have shown keen interest for the development of the 
swine industry. Consequent to this, about 10 to 20 per cent 
of swine population of these countries are now heing bred arti
ficially. It has been taken up with great enthusiasm by many 
of the developing countries like Sri Lanka, Thailand, China, 
Burma, Philipines etc., from the tropical area. But India is 
yet to make a beginning on artificial insemination programme 
of swine.

The common village pig in India is a scrub animal withi
no definite breed characteristics and endowed with genetic
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limitations of slow growth., small size, low quality pork and 
small litter size. She above factors coupled with primitive 
conditions of management clearly indicate the necessity of a 
scientific breeding policy in India to improve the native 
stock. In addition to the genetic improvement of the animals, 
artificial insemination can bring about a regular contact bet
ween technicians and farmers and thereby opening the way for 
regular and continuing provision of advice on management, 
rearing and feeding. Thus it forms a spear head in animal 
production extension work, the failure of which is evident in 
India.

She development of artificial insemination in any species 
depends to a large extent on developing semen preservation 
techniques in vitro for several days without causing a seri ous 
reduction in the fertilizing capacity of the sperms. She pheno
menal progress of artificial insemination in cattle was largely 
possible due to the availability of suitable extenders for 
preservation of bull semen. Relatively few experiments have 
been carried out on storage of boar semen. The conventional 
diluents containing egg yolk-citrate or egg yolk-phosphate 
which proved very useful for the preservation of bull semen 
did not give promising results with boar semen. But in general, 
it has proved more refractory than that of many other animals 
in maintaining fertilizing capacity in vitro. literature does 
no-c suggest a whol^ly acceptable extender for boar semen.
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Mae report of kurthy and Rao (1975) appears to be the 
only published work available from India on preservation of 
boar semen. Perusal of available literature does not throw 
evidence of any other work in this country- Since the litera
ture available on this subject from other countries are con
flicting in nature, it is imperative to have more sustained 
studies and trials before practicing artificial insemination 
of swine in India.

The present investigation has, therefore,been taken up 
to study the efficacy of various extenders for preservation of 
boar semen with the ultimate object of evolving a suitable 
extender for boar semen.



REVIEW OF LI EBRACCtJRE



REVIEW OF IiITERATbRE

The study of artificial insemination in pigs was started 
as early as in 1927 (Roramele, 1927). Before the advent of egg 
yolk. by lardy and Phillips (1939) as a medium for diluting 
semen, various biological fluids like blood, serum and physio
logical solutions such as Ringers' and Lockes' were in use as 
diluents which served mainly to increase the volume of semen 
than to preserve the sperms. Since then varied and various 
semen extenders have been used to increase the volume of semen 
and to prolong the viability of sperms in swine.

lasley and Bogart (1944) reported, that the addition of 
yolk-phosphate buffer used for bull semen generally increased 
the resistance of boar sperm to thermal shock. A solution of 
5 per cent glucose with addition of small quantities of sodium 
sulphate or sodium-potassium tartrate and peptone were initially- 
used as the boar semen diluents (Anderson, 1945). Rimoldi 
(1947) found that sperms stored better in these diluents if 
they were concentrated by centrifugation. Ito et al. (1948) 
recommended 0.7 per cent sodium chloride or 5 to 6 per cent 
glucose or 10 per cent saccharose as a diluent for boar semen. 
They recommended a storage temperature of 15-20°C for whole 
semen and 3-10°C for fractionated semen.

IIoll (1950) opined that egg yolk-citrate and egg yolk- 
cixrate-sulphanilamide diluents gave poor results with boar 
semen. He also observed that egg yolk alone and egg yolk-
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sulphaniland.de proved to he much better than egg yolk-citrate 
and egg yolk-citrate-sulphanilamide diluentB at all temperatures. 
Egg yolk diluent in the ratio of 1 s2 kept majority of sperms aliveI
for nine days. In a diluent containing egg yolk, pasteurized milk 
and streptonycin the spermatozoa retained 70 to 100 per cent 
motility for 72 hours (Sindelie, 1956). According to a b.s.D.A. 
release (1957) 46 per cent of sows conceived on insemination with 
semen stored for 30 to 40 hours at 59-63°F with an egg yolk-citrate 
diluent. On a comparative study of four different diluents viz., 
phosphate diluent, skim milk or milk powder, egg yolk-glyoine and 
egg yolk-citrate, heat storage was observed with egg yolk-citrate 
diluent (Aamdal and Hogset, 1957). Further, the semen stored, for 
24 hours at 15-20°C in a diluent consisting of 3 per cent sodium
citrate and 30 per cent egg yolk showed motility as good as fresh

Isemen.

Dauzier and Du Buisson (1958) obtained highest conception 
rate (45*5^) when sows were inseminated with semen stored whole 
and diluted at the time of insemination with a solution of 2 g 
sodium bicarbonate and 40 g glucose in 100 ml water. Dziuk and 
Henshaw (1958) obtained a conception rate of 55, 5 and 32 per 
cent respectively with semen stored for 1,2 and 3 day in an egg 
yolk-glucose-sodium bicarbonate diluent. According to Dziuk |(1958) 
motility was optimum when semen was extended (1 part to 2 part 
diluent) and stored at 7°0 in a diluent containing 3 g glucose,
0.15 g sodium bicarbonate, 30 ml egg yolk and 7 0 ml distilled 
water with 1000 units of penicillin and 1 mg streptomycin per ml



6

diluent* Niwa (1958) observed that semen diluted in an egg 
yolk-citrate diluent containing antibacterial agents and stored 
at 15°C showed 70 per cent or more motile spermatozoa after 5 to 
7 days storage. Solis (1958) recorded that there was total ces
sation of motility of spermatozoa by 24 hours when stored in egg 
yolk-citrate extender at 5°C. He further noticed that motility 
was 18.4 to 22.8 per cent with two levels of glycerol and egg 
yolk and three levels of glycine after 72 hours. (The percentage 
of motile sperms in homogenised milk after 12 hours storage at 
9°C was 47.2 per cent in contrast to 72.2 per cent in fresh semen 
stored at the same temperature( Stratman, 1958).

Arhipovec (1959) observed spermatozoal survival for 5 to 6 
dgys in boar semen diluted with yolk-glueose with or without 
citrate at 0°C storage temperature. Holt (1959) carried out 
fertility1 trials using semen diluted in egg yolk-citrate, egg 
yolk-glycine and heat treated skim milk. 1’hough, he did not 
observe any difference between diluents when semen was used on 
the first day, there was very low conception rate when 24 hour 
old semen was used, especially with milk diluent. From preliminary 
tests with large number of semen diluents, Williems (1959) re
ported that pasteurized skim milk with 10 per cent egg yolk was 
the most satisfactory one. In a slowly cooled semen at 5°0, the 
percentage of living spermatozoa after four days storage was 
ahout 60 per cent, but it showed a rapid reduction after 24 hours 
in quickly cooled semen.
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According to DunVei (1960 boar semen diluted in glucose- 
yolk-citrate and kept in the dark for four days at 15-23°C, 
spermatozoal motility decreased only slightly on the first day 
and then rapidly. Based on the results of motility of semen in 
various diluents at 5, 12 and 20°C, Irwin (1960)reported that a 
yolk-mxlk combination at 5 and 20°C was the most favourable 
diluent. Semen diluted in yolk-glucose-glycoeol retained ferti
lity for two days and the percentage of conception was higher in 
females inseminated with freshly diluted semen than those insemi
nated with 24 hours old semen (Peredesn and Slavescu, 1961). 
Jokinen (1961) observed no difference in conception rate when 
inseminations were carried out with one to eight hour old semen, 
diluted 1:5 or 1:6 with sodium citrate-gluoose to which 10 per 
cent egg yolk and a small quantity of streptomycin were added.
In a series of experiments, Subin (1961) recorded greater sperm 
motility in semen samples diluted in glucose-egg yolk-bicarbonate 
diluent than in glucose-egg yolk-citrate or in milk after 3 to 4 
days preservation. At room temperature it was 10 to 15 per cent 
greater. Niwa (1961) recorded that boar semen can be stored well 
in egg yolk-citrate diluent enriched with glucose or fruotose 
and in milk diluent containing glucose.

Akatov (1962) carried out fertility trials with fresh 
semen, semen diluted in glucose and fresh semen saturated with 
carbon dioxide and obtained conception rates of 81.2, 94.3 and
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86.7 Per cent respectively for semen stored upto 12 to 24 hours. 
Arhipovec (1962) reported that addition of 0.025 to 0 .0 3 0 ml of 
one per cent solution of ascorbic acid or salicylic acid to fresh 
undiluted or to diluted (glucose-salt-yolk) semen maintained a 
high percentage of spermatozoal motility for 3 to 4 days at 18 to 
26°0. On a comparative trial with pure coconut embryo water (TNI), 
coconut embryo water + one per cent egg yolk (TNI-1 ), coconut 
embryo water + 5 per cent egg yolk (lNI-2 ) and heated or fresh 
embryo water + 45 per cent egg yolk (TNI-3) Clamohoy et al. (1962) 
observed a similar trend in motility in all diluents which decrea
sed from about 50 to 2 0 per cent from day- 1 to day-4 . I’eredeart 
et al. (1962) claimed to have obtained favourable results with 
a diluent containing 5 to 7 per cent egg yolk, 4 to 5 per cent 
glucose and 0.6 per cent glycerol. Pasztor and Toth (1962) ob
tained good results with semen stored in heated skim milk-egg 
yolk diluent but addition of glucose did not increase the sperm 
motility at 12 to 16°C. Subin (1962) tested diluents containing 
various combinations of yolk, citrate, glucose, bicarbonate and 
milk at storage temperatures of 15 to 20°C, 5 to 7°C or 0°G and 
motility was retained for 3 to 4 days when the diluent contained 
bicarbonate, citrate or milk except at 0°C. During storage at 
13 to 19°C the average duration of aperm motility over 0.6 was
80.7, 80,2 and 8 2 .0 hours for semen diluted with glucose-egg yolk, 
milk-glncose-egg yolk and milk powder-glucose-egg yolk diluents 
respectively (lung et al. 1962). But on storage at 3 to 5°C, the 
average duration of sperm motility over 0.6 was maintained upto
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96.8, 108.3 and 106.6 hours respectively. Further, these 
diluents were found to he superior to glucose-yolk-citrate and 
glueose-yolk-carbonate diluents. According to Vettke and Hugh 
(1962) semen diluted 1 s6 with a skim milk (Melico)-glucose or 
citrate-glyeine diluent and stored at temperatures of 4 and 12°C, 
best results were obtained with skim milk at 12°C, in which 60 
per cent motility was maintained upto 72 hours and 50 per cent 
upto 96 hours. The effect of adding gelatin on maintenance of 
forward motility in boar spermatozoa stored at 12 °C in a skim 
milk diluent and a centrifuged egg yolk-citrate diluent were 
studied by Wettke ej al. (1962). During storage upto 120 hours, 
sperm motility was reduced in samples containing gelatin. But 
in centrifuged egg yolk-citrate diluent, spermatozoal motility 
was as well maintained as in skim milk diluent. Stratman and 
Self (1962) observed no difference in conception rate between 
natural mating and artificial insemination done within one hour 
after collection using semen diluted with milk.

Uhen boar semen diluted in glucose-salt with one per cent 
ascorbic acid or salicylic acid, the percentage of viable sper
matozoa decreased from 80 to 90 per cent after storage for one 
day to 35 per cent after storage for four days (Arhipovec, 1963). 
Xkoev (1963) studied the spermatozoal motility in bicarbonate- 
citrate, glucose-yolk-citrate, milk-glucose-salt and glucose- 
yolk-salt diluents at 15-25°C for three days. The motility was 
optimum in bicarbonate and glucose-yolk-citrate diluents. In 
general, motility was greater in the 3-constituent diluents than
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in other diluents. Carbondioxide saturation improved preserva- 
bility of all the diluents. Among 13 diluents used honey, 
glyeoeol + milk and milk + honey were found to be best for semen 
preservation at 0-3°C and milk or glyeoeol aerated with carbon- 
dloxide was best at 18-22°C (Kalev and Zagorski, 1963). According 
to laess and Grove (1963) antibiotics treated semen on saturation 
with carbondioxide retained 7 0 to 80 per cent motility even after 
72 hours storage. Dilution of semen with egg yolk-citrate dlluem 
after reactivation resulted in a significant increase m  motility. 
Mizuho et al. (1963) observed that when milk or egg yolk was fount 
no be good for maintaining sperm motility, Krebs' phosphate, 
Kingers' solution, saline solution etc. ware found suitable for 
increasing semen volume. Prokopeev (1963) reported that hoar 
semen diluted with glueose-sodium bicarbonate-boric acid-egg 
yolk a^d stored at 5-7°C, 75 and 46 per cent of the spermatozoa 
showed pi’ogressive motility after 3 and 10 days respectively. 
Spre^herg (1963) obtained good results upto two days with a skim 
milk diluent containing 10 per cent egg yolk and antibiotics 
particularly when carbondioxide was introduced.

Boar semen was diluted 1!3 with either a skim milk diluent 
or ITT1 diluent both containing egg yolk and saturated with carbon- 
dioixide (Heidrich et al. 1964). On sixth day the for^ward moti
lity was 51*5 per cent in IVT and 48.3 per cent in skim milk. 
Kotiliiy was still better when sperm-rich fraction was used 
instead of whole ejaculate. Kalev and Zagorski (1964) compared 
spermatozoal survival in semen samples diluted with 10 diluents
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at the rate of 1:1, 114 and 1:9 and stored at 0-3°C. Spermato
zoal survival was longest in the honey-glyeocol (166 hows) and 
fresh shim milk (164 hours) diluents and for shorter period in 
honey or honey + milk or glycerol, glucose-yolk-citrate, tar
trate and sugar diluents. Prokopeev (1964) observed a reduct
ion in conception with semen stored for three days in glucose- 
sodium hicarhonate-yolk diluents. But the conception rate on 
the first day of storage was equal to that of natural mating.
Iix a comparative study of several diluents, Smidt (1964) obtained 
best results with IV$ diluent, iung et al. (1964) observed a 
significant reduction in conception rate on the third day of 
storage of semen in milk-citrate-glucose-yolk diluent which on 
subsequent trial was found to be better than glucose-citrate- 
yolk diluent. ''Nettke and Rohloff (1964) tested the following 
diluents with semen from four boars: (1) I TO without egg yolk 
(2) I VS without egg yolk + 25 g skim milk pov/der (3) XTO with
out egg yolk + 50 g skim milk powder and (4 ) skim milk (100 g 
pov/der per litre distilled water). Semen from one boar stored 
well in diluent-1 while for the other three boars best results 
were obtained with diluents containing skim milk.

Kohring (1965) diluted sperm-rich fraction of semen with
(a) ITO + 40 per cent egg yolk (b) 10 per cent skim milk + 40  

per cent egg yolk (c) Hoffmann's glucose + 40 per cent egg yolk 
and (d) 10 per cent skim milk +10 per cent glycerol + 20 per 
cent egg yolk, all the diluents were saturated with carbondioxide 
both after dilution and before use. After storage for 1 to 6 day
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the samples were reactivated using a 1:4 dilution with 3.5 per 
cent glucose solution or IVI diluent. Glucose was found to be 
superior to ITO as a reaetivator. Diluent (d) had the best 
preservation properties after 24 hours storage and reactivation 
with glucose. Plisko (1965) proved that semen diluted with 
glucose-yolk-citrate and stored for seven days at 18-22°C main
tained good sperm motility without marked reduction in ferti
lity. Boar semen was diluted 1:1 to 1:3 with (a) modified IV'i1 
diluent (b) 10 per cent skim milk (Melieo) (c) original IVI +
10 per cent egg yolk or (d) 10 per cent Melico +10 per cent egg 
yolk and containing antibiotics and saturated with carbondioxide 
before use (Puseh, 1965). Measurement of forjjward motility over 
60 hours showed that the presence of egg yolk gave better preser
vation of spermatozoa. Diluent (c) gave the best result (62.3;0 
and was 10,5 percentage units better than (d). Based on fore
word motility upto 120 hours Eohloff and Kohring (1965) reported 
best results with a diluent saturated with carbondioxide contain
ing 10 per cent skim milk +20 per cent egg yolk and 10 per cent 
glycerol. Semen diluted in a diluent containing citric acid and 
earbonate which produced carbondioxide, on reactivation with a 
glucose-saline solution yielded average motilities of 64.5, 55,

S40.9 and 24,1 per cent respectively after 1, 2, 3 and 4 days 
storage (Schmalfeldt, 1965). Subin and Subina (1965) revealed 
that sperm-rich fraction of the ejaculate diluted with bicarbo- 
nate-glucose-yolk diluent and stored at 15°0 maintained good

\

fertility for 3 to 4 days. Tung el: al. (1965) diluted boar semen
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with six diluents and stored at 13-13°C for four days. Moti
lity was highest in mi 11c-citrate-yolk-glucose diluent followed 
by mi He-citrate yolk diluent. For a comparative study Vera 
Cruz (1965) diluted semen with (1) 3 per cent egg yolk-citrate
(2) glycine (2,3,4,5 or 6/) egg yolk (25$) (3) diluent-2 + 15 
per cent glycerol or (4) 4 per cent glycine solution. The 
reduction in notility was 72 and 77 per cent respectively in 
diluent-1 and diluenx-2. Motility ahove 50 per cent was main
tained in (2) with 4 per cent glycine-egg yolk for three days, 
rfang ei al. (1965) obtained better results with fresh milk- 
citrate-glucoee diluent than milk powder-citrate-glucose diluent 
on a preservation study. On a trial Xdngam and Campbell (1965) 
used 10 diluents with and without antibiotics, a simple glucose- 
saline buffer and a skim milk buffer each gave good result, the 
former preserving 60 per cent motility after 96 hours and 40 
per cent after five days storage at an optimum temperature of 
15°C.

According to Arhipovec (1966) more than 50 per cent sperm 
motility was maintained for four days in semen diluted with 
honey, glucose or frucxose-trilon B (EDSA)-citric acid and 
stored au 1A-18°C and for 4 to 5 days in semen diluted with 
glucose and glucose-eitrate. Addition of egg yolk or S3IA to 
glucose-citrate diluent did not increase sperm motility at 
0-2°C. 4slanjan et al. (1966) diluted semen with a bicarbonate- 
citrafco-glycocol diluenu and stored at 15-16°C for two days 
with good results. Ikoev (1966) diluted second fraction of the
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ejaculate with, glucose-yolk-citrate alone or with added carbon
dioxide and glucose-salt-yolk respectively at 1:1 ratio and ob
served that spermatozoal motility was greater in the two glucose- 
yolk-citrate diluents than in glucose-salt-yolk diluent. Feredean 
et al. (1966a) obtained satisfactory conception rate on insemi
nation with semen diluted in glucose-glycocol-egg yolk + anti
bacterial agents. Again, Feredean et al. (1966b) diluted semen 
at a ratio of 1;4 to 1:6 with various diluents and stored upto 
72 hours at 10-18°C and the optimum spermatozoal motility and 
survival at 48 and 72 hours were obtained with a diluent contain
ing 50 per cent isotonic glucose solution, 45 per cent skim milk 
and 5 per cent egg yolk. They, further, re ported (1966c) that 
beneficial results were obtained when semen was diluted with 
glucose-glycocol-egg yolk to which streptomycin, penicillin and 
sulphanilamide were added separately or in various combinations. 
According to Im and lee (1966) semen diluted with fat free dried 
milk or egg yolk-glucose-citrate, sperm motility after storage 
for 24 hours averaged 71.0 and 76.6 per cent respectively and 
after 48 hours 41.5 and 59.3 per cent respectively. Kalev and 
Zagorski (1966) reported that spermatozoal survival was longer 
at 15-18°C when helaton-glucose-citrate or a sodium citrate- 
potassium citrate-glucose-glutamic acid-yolk diluent was used 
than when glueose-citrate-yolk, glucose-bicarbonate, helatone- 
yolk or any of four honey diluents were used and at 1-3°C they 
survived longest when a honey-glycocol-yolk or a helatone-yolk 
diluent was used. Meding and Rasbeoh (1966) used an IVT diluent 
and a milk-yolk diluent for preservation of boar semen and found
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no significant difference in conception rate between the two. 
Oivadis and Resetnikova (1966) diluted hoar semen with glucose- 
yolk-citrate, glucose-helaton citrate + ED2A and glucose-bicar
bonate-citric acid + EDIA diluents. In all the diluents the 
percentage live spermatozoa decreased while acrosomal defects 
of spermatozoa increased after storage for three days. Plisko 
(1966) studied a diluent having the following compositions 
glucose 60 g, chelate (EDIA, irilon B) 3.7 g, 4 per cent sodium 
hydroxide solution 8 ml, 35*7 per cent solution of sodium 
citrate 10 ml and distilled water to 1000 ml. The addition of 
chelate + sodium citrate temporarily depressed the activity of 
various enzymes (DNA-ase, Protease etc.), that prolonged preser
vation of spermatozoa in semen stored at 16-22°C. Boar spermato
zoa survived for 8 to 9 days and retained good motility for 5 to 
6 days in semen diluted with glucose-citrate-sodium bicarbonate- 
EDTA diluent (Sadovnikova, 1966).

On the basis of semen diluted with 22 varients of glucose- 
citrate, glucose-bicarbonate or IVI diluent and stored at temper
ature between 2 and 26°C, Balasov and Sllaeva (1967) opined that 
the addition of egg yolk is beneficial only for storage at tem
peratures less than 16°C, whereas EDIA significantly increased 
sperm survival during storage at 16-20°C. Foley e£ al. (1967) 
claimed better motility maintenance with glucose rather than 
fructose. Eavinzon (1967) in a study of semen diluted in various 
diluents such as glueose-citrate-egg yolk (Milovanov), glucose- 
chelate-citrate, glucose-salt, glucose-tartrate-egg yolk, glucose
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hicarbonate-egg yolk and glucose-citrate-egg yolk (Musenko), 
observed that Milovanovs1 diluent preserved 60 per cent moti
lity for five days, whereas in other diluents it decreased to 
35 to 40 per cent by the third day. Satisfactory conception 
rate was obtained with semen diluted in egg yolk-citrate- 
glncose and 171 diluents upto 96 hours of storage (Jacobsson, 
1967). Versaath (1967) obtained satisfactory conception rate 
with semen stored upto three days in an IVI diluent with or 
without carbonic acid addition. Clamohoy et al, (1967) compared 
boar semen diluted 1:1 with IV'X, ObS and TMIA extenders and 
recorded conception rates of 65, 59 and 74 per cent respectively 
for gilts and 77, 25 and 70 per cent for sows. Storage at 15°G 
gave better results at 1-4 hours and at 1.5 to 2 days than 
storage at S^C. bnsweetened milk and saline at 1s1 ratio were 
also used as a diluent.

The addition of trilon B with fructose, glucose or honey 
was tested by Arhipovec (1968) for preservation of semen. After 
storage at 10-20°C for 2 to 5 days, over 50 per cent motility 
was obtained from spermatozoa in semen to which any of the 
varient vas added. Johnson et al. (1968) conducted a series of 
Three trials using boar semen collected, centrifuged and diluted 
with Tjorman-Johnson (EJ-2) diluent and stored at 20-30°0 for 
upto 96 hours. The decrease in conception rate to first insemi
nation vas not significant for semen stored upto 48 hours and 
the variation in the conception rate for that stored upto 72 
hours ’was small. Plisko (1968) reported good conception rate
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with semen stored for 1 to 3 days in a glucose-chelate (Trilon B)- 
citrate diluent. Rohloff and Kirschfeld (1968) undertaken a 
research trial with six diluents viz., skim milk (Melico),glucose, 
tris, laiciphos, glycerin and IVT. These standard diluents were 
tested out with egg yolk additives (10 or 20^) and with glycerol 
and dimethyl sulphoxide in concentration of 7.5 and 8 per cent. 
Best preservation results, judged by foreward motility of sper
matozoa upto 96 hours were obtained with a glucose diluent con
taining glycerol. Vysoekii et al. (1968) obtained 69 per cent 
conception rate on insemination with semen stored for 48 hours 
in glucose-biearbonate-citrate diluent at 12-22°0 and oxygenated 
just before use.

On a comparative study with semen diluted in glucose-yolk- 
citrate, IVT and bicarbonate diluent, Hasimov and Borisov (1969) 
observed that IVT diluent maintained good motility for four days 
at 15-25°0 and the bicarbonate diluent for three days. According 
to Kurilo (1969) survival of spermatozoa stored for 96 hours in 
a diluent containing EDTA was 55 per cent versus 40 per cent in 
a simple sodium citrate diluent. A medium proposed by Serdjuk
(1969) comprised of distilled water 100 ml, glucose 5 g, sodium 
citrate 0.3 g, trilon B 0.1 g, egg yolk 4-5 ml and tetracycline 
hydrochloride 5000-10000 units. Semen diluted in this medium 
maintained more than 50 per cent live spermatozoa for 4 to 6 
days at 6-10°C. Vasiljev and Sergeev (1969) conducted a study 
with glucose-citrate-polyvinyl alcohol and found that the con
ception rate and litter size were reduced by the addition of
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polyvinyl alchhol to the diluent except at the lowest dilution 
rate with greatest number of spermatozoa being inseminated. On 
a comparative study of semen diluted with glucose-trilon B- 
citrate and glycine-citrate-bloarbonate diluents, it was re
vealed that trilon diluent preserved better motility than other 
diluent (Kovrizpyh and Ignatenko, 1969).

Burdeinaja (1970) observed no difference in motility bet
ween semen samples diluted 1*1, 1 S3 or 1:5 in glucose-ohelate- 
yolk-oitrate diluent and stored for 24 hours at 6-10°C. Feredean
(1970) found that heating and aeration of the semen before in
semination improved the motility to a large extent. According 
to Kurilo (1970) glueose-chelate-citrate diluent has a strong 
Inhibiting effect on the activity of acid and alkaline phos- 
photase enzymes resulting in 7 0 per cent sperm survival after 
48 hours storage. Ooi (1970) noticed a reduction in semen moti
lity from 56 to 33 per cent in a modified IVT diluent on storage 
from day-1 to day-4. He also obtained satisfactory results with 
semen stored in glucose-yolk-citrate diluent for one day at 15°C. 
Silaeva (1970) obtained 98 per cent conception rate with semen 
stored upto three days in a glueose-chelate-citrate-sulphate 
diluent at 16-20°0.

In a comparative study Babicheva (1971) diluted semen 1:2, 
1:3, 1*4 or 1:8 with (a) glucose-BDSA-sodium hydroxide (b) dex- 
trose-bicarbonate-citrate or (c) glucose-citrate-egg yolk-EBiA 
diluents and stored at 15-20°C, 15-20°C and 6-10°C respectively.
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Sperm survival was highest in (e) at all dilution rates.
Basic et al. (1971) obtained satisfactory conception rate on 
insemination with semen diluted in milk-yolk, glucose-eitrate 
and glucose-yolk-glutamie-citrate diluent.

Pursel et al. (197&) compared the efficiency of diffe
rent diluents in preventing or reducing the detrimental effect 
caused to spermatozoa during cold shock. Spermatozoa diluted 
with tris-lactose, citrate or saline solution developed cold 
shock resistance during 3 and 5 hours incubation at 30°C and 
in glucose-bicarbonate and IVS diluents the spermatozoa did 
not develop resistance to cold shock. Pursel e£ al. (1972b) 
observed good motility with semen stored upto 72 hours in 
either Beltsville L1 (BL1) or Iris-fructose (T3?) diluents at 
15°0. Senegacnik and Bajjt (1972) believes that the addition 
of EDIA into diluted boar semen exerts a favourable effect on 
spermatozoa by inhibiting their metabolism and at the same 
time protecting their fertilizing power. In a comparative 
study, Smidt (1972) recorded best results with semen diluted 
in trilon diluent than skim milk-egg yolk-glucose diluent, 
Plisko diluent and IVI' diluent.

She effect of different degrees of dilution and diffe
rent storage temperatures on boar semen was investigated by 
Balaspjiov and Silaeva (1973) and observed that sperm survival 
was highest in diluents containing chelating agents. Haeger 
and Hackle (1973) tried a two phase diluent, in which the main
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diluent was based on EOTA and glucose and reported that semen 
could he stored in this diluent at 20-22°C for at least 3 to 4 

days. Ian Watt (1973) reported good livability upto 75 hours 
for semen diluted in an extender consists of glucose and egg 
yolk. Based on DNA and lipid content of stored spermatozoa 
Kononov (1973) recommended a diluent containing dextrose, EOT A, 
sodium bicarbonate, polyvinyl alcohol, penicillin, streptomycin 
and egg yolk. Semen extended in this diluent gave good concept
ion rate on insemination. In a comparative study Meding (1973) 
obtained higher conception rate with semen diluted in glucose- 
EOTA diluent than with IVT diluent. Pursel et al. (1973a) 
claimed that semen extended in BL1 diluent maintained boar sperm 
fertilizing capacity for 102 hours on in vitro storage. He also 
reported the ability of tris-lactose extender containing 2 to 4 

per cent casein in protecting the acrosome against cold shock. 
The egg yolk-glucose-bicarbonate extender maintained acrosome 
integrity and sperm motility more effectively than Beltsville 
11 or Beltsville 12 extenders (Pursel et al. 1973b). Silaeva 
(1973) stored boar semen at 10-20°C with a glucose-sodium- 
citrate-trilon B-ammonium sulphate-sodium carbonate diluent 
upto four days. Kourizhnfjiih and Ignatenko (1974) noticed 
highest sperm survival at 18°C in semen diluted with glucose- 
chelate-citrate diluent.

According to Arthur (1975) semen diluted in ITO extender 
with carbon dioxide saturation retained good motility upto three 
days at 15-20°c but without carbon dioxide saturation the
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effective storage life will last only for about 36 hours. 
Kozmpllk and Davidona (1975) reported on the basis of a 
conparative study between Beltsville-3 and ehelate contain
ing ejadyl diluents that the highest sperm motility was ob
tained with Beltsville type diluent. Kurthy and Bao (1975) 
diluted boar semen in egg yolk-glyoine, egg yolk-gluoose- 
aodium bicarbonate, egg yolk-glucose-glycine-citrate, egg yolk- 
citrate, glucose-saline and whole milk extenders and stored at 
5 and 15°0. They recorded best results with egg yolk-glucose- 
sodium bicarbonate and egg yolk-glucose-glycine-citrate diluents. 
Prokopteev and Gurevich (1975) recommended a diluent contain
ing glucose, boric aoid, aodlum citrate, potassium citrate, 
sodium bicarbonate and dlmercaptopropyine aulphonate for pre
serving boar semen. Boar spermatozoa survived for an average 
of 79 hours when semen was diluted with Plieko diluent contain
ing E3TA (Reennik Kareta at al. 1975).

Ooi (1976) reported a reduction in motility from 59 'to 35 
per cent with IV'f diluent when semen stored for three days in 
this diluent. Prokopteev and Gurevich (1976) diluted semen 
using a medium containing glucose, borlo acid, dimercaprol 
sodium oulphonate and sodium citrate. Ihey have observed satis
factory motility upto four days in this diluent at 16-18°0. 
According to Cozart (1976) homogenised milk + antibiotics can 
effectively be used for preserving boar semen for eight hours 
and an egg yolk-glueose-calcium carbonate diluent + antibiotics 
for preserving upto 72 hours at 37 °F.



MATERIALS AND METHODS



MATERIALS fflD M l  HODS

Four pure Large White Yorkshire and two cross-bred boars 
(large Vhite Yorkshire x landrace) belonging to the Pig Breed- 
ing Farm, Kerala Agricultural University, Mannuthy, were select
ed at random for the study, i'he age of the animals ranged from 
9-12 months. All the pig3 were maintained under identical con
ditions of feeding and management.

Semen samples were collected from each boar at weekly 
intervals using an artificial vagina of the Norwegian type. A 
total of 72 ejaculates were collected for the present study. 
Immediately after collection,the gelatinous fraction was removed 
by filtering the semen through two layers of muslin cloth.
Using split sample technique,the gel-free semen was then diluted 
with each of the 13 different extenders at a proportion of 1:2. 
She composition of the various extenders used for the study are 
as follows:

(1) Whole milk extender (WMS)

Fresh goat milk obtained from the University Goat 
Farm was heated at 93°C for 10 minutes and then 
cooled to room temperature. Ihe top scum layer was 
removed immediately before use and the resulting 
milk was used as extender.
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(2) Citric acid whey diluent (CAW)

1'he diluent was prepared as per Ganguli ei al. (1973).

(3) Egg yolk-citrate diluent (EYC)

Egg yolk
Sodium citrate dihydrate 
Glass distilled water to

(4) Egg yolk-glyeine diluent (EYG)

Glycine 
Egg yolk
Glass distilled water to

(5) Egg yolk-glueose»citrate diluent (EYGG)

Glucose 5 g
Egg yolk 10 ml
Sodium citrate dihydrate 1.96 g
Glass distilled water to 100 ml

(6) Egg yolk-glucose-glycine-eitrate diluent (EYGGC)

Glucose 1 g
Glycine 0.33 g
Sodium citrate dihydrate 0.33 g
Egg yolk 20 ml
Glass distilled water to 100 ml

25 ml 
1.96 g 
100 ml

2 g 
30 ml 
100 ml
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(7) Egg yolk-glueos e-sodium 'bicarbonate diluent (EYGB)

Glucose 3 g
Sodium bicarbonate 0,15 g
Egg yolk 3 0 ml
Glass distilled water to 100 ml

(8) Egg yolk-glucose-sodium bicarbonate-mxlk diluent (EYGBM)

Glucose 2 g
Sodium bicarbonate 20 mg
Egg yolk 20 ml
Goat milk 40 ml
Glass distilled water to 100 ml

Goat milk was prepared in the 3ame way as described for 
the diluent (1),

(9) Illini Variable 1'emperature diluent (IV2)

Glucose 3 g
Sodium citrate dihydrate 2 g
Sulphanilamide O O mg
Sodium bicarbonate 21 0 mg
Potassium chloride 40 mg
Egg yolk 10 ml
Glass distilled water to 100 ml

(Hot saturated with carbon dioxide)
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(10) Coconut milk extender (CMS)

Coconut water 17 ml
Egg yolk 7 ml
Sodium citrate dihydrate 2.2 g
Sulphanilamide 0.3 g
Bihydro streptomycin 0.135 g
Crystalline penicillin 0.060 g
Polymyxin B sulphate 0.010 g
liycostatin (10 mg in 50 ml) 1 ml
Catalase 15,000 units
Glass distilled water to 100 ml

(Sodium hydroxide 10$6 solution few drops to 
adjust pH to 7.4).

She coconut milk extender was prepared according to the 
technique described by Norman (1964).

(11) Kiew or Varohm diluent-1 (Kiew-l)

Glucose 6 g
Bisodium ethylene diamine tetra 370 mg
acetate (EBEA)
Sodium bicarbonate 120 mg
Sodium citrate dihydrate 375 mg
Glass distilled water to 100 ml
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(12) Kiew or Tar ohm diluent-2

Potassium chloride 40 mg
Sodium bicarbonate 210 mg
Glucose 600 mg
Sodium citrate dihydrate 2 g
Glass distilled water to 100 ml

Kiew or Tarohm diluent-1 and 2 were mixed at a 2:1 ratio 
and the resulting mixture (Kiew-II) was used for dilution of 
semen.

(13) Glucose-glycine-EDIA-s odium bicarbonate-citrate
diluent (GGEBC)

Glucose 4*5 g
Glycine 350 g
Dieodium ethylene diamine tetra 250 mg
acetate (EKDA)
Sodium bicarbonate 150 mg
Sodium citrate 800 mg
Glass distilled water to 100 ml

All the extenders except coconut mills extender were 
fortified with 1000 units of crystalline penicillin and 1000 
micro grams of dihydro streptomycin per ml of diluent.

1'he semen samples were extended in the various extenders 
immediately after collection and the percentage of motile sperms
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assessed. Each, of the extended samples was then divided into 
two parts and stored at 5°C and 15°G respectively. Ihe moti- 
li fcy of the semen samples was assessed at 12 hour intervals 
upto 96 hours or until total cessation of motility.

Based on the results obtained from the preliminary ob
servations seven extenders viz., Y/I5E, CAW, EYC, EYG, EYGGC, 
EYGB and EYGBM were eliminated from further studies due to 
poor preservability. l’he data obtained from the remaining 
extenders were analysed as per Snedecor and Cochran (1967).



R E S U L T S



R E S U L T S

With the ultimate object of evolving a suitable extender 
for boar semen, 72 semen samples were extended in six diluents 
via., Egg yolk-glucose-citrate (EYGC), Illini variable tempera
ture (IVT), Coconut milk extender (CME), Kiew-I, Kiew-II and 
G-luc03e-SDIA-bicarbonate-citrate (GGEBC) diluent. Each of the 
extended semen sample was preserved at 15°C and 5°C and the 
livability of the sperms was assessed every 12 hours. The results 
obtained are presented in Tables 1 to 8 and Figs. 1 to 6.

Preservation at 15°C

The data on the preservation of boar semen in six extend
ers at 15°C are presented in Tables 1 to 4 and Figs. 1 to 6.
It was observed from the Table 1 that initial motility of semen 
diluted with EYGC, IVT, CME, Kiew-I, Kiew-II and GGEBC was 59.17, 
63*68, 55.76, 76.53, 76.81 and 76.88 per cent respectively. On 
statistical analysis no significant difference was observed in 
the sperm motility between Kiew-I and Kiew-II, Kiew-I and GGEBC 
and Kiew-II and GGEBC diluents.

At 12 hours of storage the percentage of progressively 
motile sperms was 53.89, 58.47, 50.28, 72.64, 71.94 and 71.94 
respectively with EYGC, IVT, CME, Kiew-I, Kiew-II and GGEBC 
diluents (Table 1). The difference in percentage of motility 
was significant between all the diluents except between Kiew-I, 
Kiew-II and GGEBC diluents (Table 2). The percentage reduction 
of motility of sperms on 12 hours of preservation was 5.28, 5.21,
C a  O ‘Z  o o  a  o n  a  A a  —— — r w/ t r t  TTTm m m  m  -  —
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Kiew-II and GGEBC diluents (Table 3 )*

She percentage of progressive motility observed at 24 
Iiorrs of storage in EYGC, 175, CME, Kiew-I, Kiew-II and GGEBC 
diluents was 49.03, 52.50, 44*38, 68.06, 66.6 and 67*15 res
pectively (Sable 1). The difference in the percentage of moti
lity between the diluents was statistically significant except 
between Kiew-I, Kiew-II and GGEBC diluents (lable 2). She per
centage of reduction during storage from 12 to 24 hours period 
was 4*86, 5.97, 5*90, 4*58, 5.34 and 4*79 respectively in EYGC, 

c IVI, CME, Kiew-I, Kiew-II and GGEBC diluents (Table 3).

On 36 hours of storage the percentage of progressive moti
lity observed was 43*75, 4 6.6 0, 38.61, 62.08, 60.90 and 61.25 
with EYGC, IVT, CMS, Kiew-I, Kiew-II and GGEBC diluents respect
ively and the reduction of sperm motility during 24 to 36 hours 
period was 5.28, 5.77, 5.77, 5.98, 5.70 and 5.90 per cent res
pectively in these diluents (Table 1 & 3). No significant 
difference in sperm motility was observed between Kiew-I, Klev-II 
and GGEBC diluents (Table 2).

At 48 hours of storage the percentage of progressive moti
lity in EYGC, IVT, CME, Kiew-I, Kiew-II and GGEBC diluents 
respectively was 37-43, 40.97, 32.43, 55*69, 55.63 and 55*42 
and the percentage of decline in motility was 6.32, 5.63, 6.18, 
6.39, 5*27 and 5*83 respectively in these diluenus (Tables 1 £. 3/ 
On statistical analysis no significant difference was observed 
between Kiew-I, Kiew-II and GGEBC diluents (Table 2).
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She percentage of progressive motility of sperms at 60 
hours preservation with EYGC, IVI, CME, Kiew-I, Kiew-II and 
GGEBC diluents respectively was 30.63, 33.33, 25.63, 49.58,
50,28 and 50.07 (lable 1). Ihe difference in the percentage 
of progressive motility between Kiew-I, Kiew-II and GGEBC 
diluents was not statistically different (lable 2), The per
centage of decrease in sperm motility during 48 to 60 hours 
period was 6.80, 7*64, 6.80, 6.11, 5.35 and 5.35 respectively
with EYGC, IVI, CME, Kiew-I, Kiew-II and GGEBC diluents (lable 3) 

; ! ' • ’
Semen preserved for 72 hours in EYGC, IV1, CM, Kiew-I,

Kiew-II and GGEBC diluents respectively retained 22.50, 25*49, 
18.26, 44*03, 43.75 and 44.65 per cent of progressive motility 
and the reduction of sperm motility during the preceding 12 
hours storage i/as respectively 8.13, 7.84, 7*37, 5*55, 6.53 and 
5.42 per cent in these diluents (lable 1 & 3). Motility dif
fered significantly in all except’ between Kiew-I, Kiew-II and 
GGEBC diluents (lable 2).

She percentage of motility of semen preserved for 84 hours 
in EYGC, IVI, CME, Kiew-I, Kiew-II and GGEBC diluents respect
ively was 15.49, 18.54, 12.50, 34.86, 35.90 and 36.18 and the 
reduction in'motility of sperms during 72 to 84 hours storage 
period was observed to be 7.01, 6.95, 5.76, 9.17, 7*85 and 8.47 
per cent respectively in these diluents (lable 1 & 3)• No 
significant difference in sperm motility was seen between Kiew-I, 
Kiew-II and GGEBC diluents (lable 2).
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observed in EYGC, IVi, CME, Kiew-I, Kiew-II and GGEBC diluents 
vas respectively 10.00, 11.70, 11.10, 16.00, 15*20 and 14.50 
('lable 5). Analysis of the data revealed that significant 
difference in sperm motility was found only between EYGC and 
Kiew-I and EYGC and Kiew-II diluents (Table 6 ). The percentage 
of decrease in motility during 24 to 36 hours of storage was 
10.20, 11.70, 13.30, 16.00, 21.50 and 15.50 respectively in 
EYGC, IVT, CME, Kiew-I, Kiew-II and GGEBC diluents (Table 7).

After a period of 48 hours the percentage of motility 
observed in EYGC, IVT, Cl®, Kiew-I, Kiew-II and GGEBC diluents 
was 3*80, 4*50, 4.60, 7.90, 7.70 and 6.60 respectively (Table 5). 
The difference between any two of all these diluents, with res
pect to percentage of sperm motility was not significant (Table 6 

The reduction of sperm motility from 36 to 48 hours of storage 
was 6.20, 7*20, 6.50, 8.10, 7.50 and 7.90 per cent respectively 
in EYGC, IVT, CME, Kiew-I, Kiew-II and GGEBC extenders (lable 7).

The percentage of motile sperms at 16 hours preservation 
was O.4O, 0.40, 0.90, 2.20, 2.40 and 2.00 respectively in EYGC, 
IVT, ©IE, Kiew-I, Kiew-II and GGEBC diluents (Table 5). The 
difference between the motility of sperms in these diluents was 
not significant (Table 6 ). The decrease of sperm motility 
during 48 to 60 hours of preservation was 3 *4 0, 4*10, 3 *7 0,
5.70, 5*30 and 4*60 per cent respectively with EYGC, IVT, CME, 
Kiew-I, Kiew-II and GGEBC extenders (Table 7).
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On analysis of the data it was observed that motility 
of sperms in various extenders at different periods of storage 
varied significantly (P L 0 .0 1) (lable 8 ). Motility above 40 

per cent was maintained only upto 12 hours in all the extenders. 
The decline in percentage of motility was very sharp in all 
the extenders during 12 to 24 hours of storage (Table 7)• Prom 
Table 5 it could be seen that motility of sperms in the three 
extenders vis., Kiew-I, Kiew-II and GGEBC was significantly 
higher than that in EYGC, IVT and CME upto 36 hours of storage. 
However, after 36 hours of storage the motility of semen extend
ed with various diluents was not significantly different (Table 6



Cable 1. Percentage of motility in different extenders
during varying periods of storage at 15°C.

Extenders
Hours of storage

0 12 24 36 48 60 72 84

EYGC 59.17 53.89 49.03 43.75 37.43 30.63 2 2 .5 0 15.49 7
171 63.68 58.47 52.50 46.60 40.97 33.33 25.49 18.54 11

CME 55.76 5 0 .2 8 44.38 38.61 32.43 25.63 18.26 12.50 6

Kiew-I 76.53 72.64 68.06 62.08 55-69 49.58 44.03 34.86 26
Kiew-II 76.81 71.94 66.60 60.90 55.63 5 0 .2 8 43.75 35.90 26
GGEBC 76.88 71.94 67.15 61.25 55.42 50.07 44.65 3 6 .1 8 26

* Mean of 72 observations.



Table 2. Comparison of motility in different ext e nders tor in g
varying periods of storage at 15°C.

Hours of storage
0 12 24 36 48 60 72 84 76

EYGC a1 b1 c1 d1 e1 f1 g1 hi i1

m a2 b2 c2 d2 e2 f2 g2 h2 i2

CME a3 b3 c3 d3 e3 f3 & h3 13
Kiew-I a4 b4 c4 d4 e4 f4 h4 14
Kiew-II a4 b4 c4 d4 e4 f4 g4 h4 i5
GGEBC a4 b4 c4 d4 e4 f4 g4 h4 15

Note: Means having the same suffix and letter are not significantly different.



Sable 3• Rate of decline of sperm motility (in percentage) indifferent extenders during varying periods of storage
at 15°C.

Extenders Storage intervals (hoars)
0 -1 2 12-24 24-36 36-48 4 8 -6 0 60-72 7?-84 84-96

EYSO 5.28 4.86 5.28 6.32 6.80 8.13 7 .0 1 7-50
ira 5.21 5.97 5-77 5.63 7.64 7.84 6.95 7.08
CME 5*48 5.90 5.77 6.18 6.80 7.37 5.76 6.25
Kiew-I 3.89 4.58 5.98 6.39 6 .1 1 5.55 9.17 8 .1 2

Kieu-II 4.87 5.34 5.70 5.27 5.35 6.53 7.85 7.43
GGEBG 4.94 4.79 5.90 5.83 5.35 5.42 8.47 7.36

*"«3



Table 4* Analysis of variance. Percentage of motilesperms at 15°C.

Source df SS MSS 1?

Between boars 5 3517 703.4 28.08**
Between diluents 5 375532 75106.4 2998.26v*
Between time of storage 8 1013194 126649.3 5055.86**
Error 3869 96926 25.05

Total 3887 1489169

** Highly significant (P L 0.0 1).



fable 5. Percentage*of motility in different extenders 
during varying periods of storage at 5°C.

Extenders Hours of storage
0 12 24 36 48 60

EYGC 59.10 45.20 2 0 .2 0 1 0 .0 0 3.80 0 .4 0

171 63.60 45.90 23*40 11.70 4.50 O.4O
CME 55.70 40.60 24.40 1 1 .1 0 4*60 0 .9 0

Kiew*I 76.50 59.30 3 2 .0 0 16.00 7.90 2 . 2 0

Kiew-II 76.80 6 2 .3 0 36.70 15.20 7.70 2.40
GGEBC 7 6 .8 0 58.50 3 0 .0 0 14.50 6.60 2 .0 0

* Mean of 72 observations.

V£>



Sable 6. Comparison of motility in different extenders
during varying periods of storage at 5°C.

Hours of storage
0 12 24 36 48 60

EYGC ab de g 3 1 m
ITS a d g 3k 1 m
CME b e g 3k 1 m
Kiew-I e f hi k 1 m
Kiew-II c f h k 1 m
GGEBC c f i 3k 1 m

Note! Means of treatments having at least one letter in common are not 
significantly different.



Table 7* Rate of decline of sperm motility (in percentage) 
in different extenders during varying periods of 
storage at 5°C.

Storage intervals (hours)
Extenders ----------------------------------------------- --------------

0-12 12-24 24-36 36-48 48-60

EJTGrC 13.90 25.00 10.20 6.20 3.40
ITT 17.70 2 2 .5 0 11.70 7.20 4.10
CME 15.10 16.20 13.30 6.50 3.70
Kiew-I 17.20 27.30 16.00 8.10 5.70
Kiew-II 14.50 25.60 21.50 7.50 5.30
GGEBC 18.30 28.50 15.50 7.90 4.60



Table 8. Analysis of variance. Percentage of motilesperms at 5°C.

Source df SS MSS P

Between boars 5 442.1 88.4 0.36
Between diluents 5 51077*8 10215.5 41.65**
Between time of storage 5 1554778.6 310995.7 1267.87**
Error 2576 631862.7 245.29

Total 2591 2 2 3 8 1 6 1 .2

** Highly significant (P L 0.01)



&S_ru?70/y

--------
'°t

• o&

J.s’^ar*-^/ fz? -UJ/?Z£2pz& 

^"z^vp - /? ts?* fo

?zc?u3//y>7p jv sue~(9(/f fo /y7p7?ota ?&vjcc&Jjtfy r

St&^rotF 
'>?7yv&<y 

^W
/ss~?}'£0js0//o 

ts



2  /-le J'c m ./a g e  o f  O f c / jffx J 4 .7 > f

/ io ^ A r  o j '' s / o r o y e  -*?? >5C£ft<?7* f4 u rta -6 t£ -

o ffc fe  -eje<j£nafes~ /■s-a tfx a f s  °c



SV pzf

V3p07*̂?xsr fpmcz smcoscg?

***vrfyo ?z> .ntsyrvb fb 4?’VZlcrzu rdzptznyfy £ Sry

‘0&



VQ&tc&??7Z£?z!c&£f <5}ojz*L?7zs aS aSptf/ki-

/^.CdfAs c g f <S/0rtZjpe ^dn. /C d -£ uS -l 4J(/r?za& L

d /  s&- ctzriaf & °c



»5' ^/P-C^-TnS a -f
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DISCUSSION



DISCUSSION

She present study was undertaken with the object of 
evolving a suitable extender for preservation of boar semen. 
Ejaculates from six healthy boars were extended in 13 diluents 
by split sample technique. Based on preliminary observations 
seven extenders were eliminated from further studies due to 
poor preservability. She data on the preservation of boar 
semen at 5°C and 15°C in the remaining six extenders viz.,
Egg yolk-glucose-citrate (ESGC), Illini Variable Temperature 
(IVT), Coconut milk extender (CME), Kiew-I, Kiew-II and Glucose- 
glycine-EDTA-bicarbonate-citrate (GGEBC) diluent were collected 
and statistically analysed (Tables 1 to 8 and Eigs. 1 to 6 ).

It could be seen from the Table 1 that about 50 per cent 
motility was maintained upto 60 hours of a tor age at 15°C in 
Kiew-I, Kiew-II and GGEBC extenders while motility dropped 
below 45 per cent earlier to even 48 hours in the other three 
extenders. This clearly denotes that Kiew-I, Kiew-II and GGEBC 
are superior to the remaining three extenders. Analysis of the 
data revealed that there is no significant difference between 
Kiew-I, Kiew-II and GGEBC extenders at all stages of storage 
intervals except at 96 hours (Table 2). At this period Kiew-II 
and GGEBC extenders were found to be superior to Kiew-I (P /0.01) 
However, there was no significant difference in the keeping 
quality of semen between Kiew-II and GGEBC extenders at 96 hours 
of storage.
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In EYGC, IY1 and CME extenders about 35 to 45 per cent 
motility was maintained upto 36 hours at 15°C (lable 1). Ana
lysis of data revealed that there is significant difference in 
the motility of semen in these three diluents at 36 hours of 
storage. However, based on the comparative merits in the pre
servation of boar semen ITS, EYGC and CME extenders can be 
ranked serially.

It is evident from the lable 5 that uniformly poor moti
lity was recorded in all the six extenders at 24 hours of sto
rage and beyond, at 5°C. However, in Kiew-I, Kiew-II and GGEBC 
extenders nearly 60 per cent motility was maintained upto 12 

hours of storage. Analysis of data revealed that there is no 
significant difference in motility between these diluents at 
12 hours storage at 5°C (lable 6 ).

Ihe result presently observed with Kiew-1 extender agrees 
with the findings of Heydom and Eaufler (1976), who have also 
reported good preservability at 16°C to 18°C for three days with 
Kiew-I extender. Kovrizjani^h and Ignatenko (1974) reported good 
motility for 24 hours of storage in Kiew-I diluent, whereas 
motility upto 5 to 6 days have been reported by Sadovnikova 
(1966) in a similar diluent. Haeger and Mackle (1973) were 
able to preserve semen upto three to four days at 20-22°C in 
Kiew-II extender. Ihis is comparable with the present obser
vation to a certain extent.
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In the present investigation it is noted that Kiew-I, 
Kiew-II and GGEBC extenders containing EDIA have been found 
to he superior to other diluents. The beneficial effects of 
EDEA in the boar semen extenders have been reported earlier 
(Balasov and Silaeva, 1967; Kurilo, 1969; Balasov and Silaeva, 
1973 and Rzennik et al. 1975). Ehe beneficial effect of EDEA. 
has been reported to be due to its ability to prevent the 
decrease of aldolase enzyme activity (Kurilo, 1968) or due to 
its ability of depressing the activity of various enzymes such 
as DNA-ase, Protease etc. (Plisko, 1966). Addition of EDTA has 
been reported to result in a marked reduction in the concentrat
ion of sodium and potassium and slightly lower the concentrat
ion of calcium and phosphorus in spermatozoa (Semakov, 1976). 
Medmg (1973) reported that the reduction in the fertilizing 
capacity of 1 to 2 day old semen can be prevented to an extent 
by using EDEA containing diluent. Ehe present study also con
firms that the diluents containing EDEA maintained better pre- 
servability than other diluents both at 15°C and 5°C.

Ehe present study revealed that sperm motility could be 
maintained at 40 per cent level only upto 48 hours at 15°C with 
ITT diluent (Table 1). This is in keeping with the findings of 
some of the earlier workers (Ooi, 1970; Smidt, 1972; Arthur,
1975 and Ooi, 1976). On the contrary more favourable results 
for IVT diluent at 15°C have also been reported (Heidrich eu al. 
1964; Smidt, 1964 and Hasimov and Borisov, 1969).
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In the present study unfavourable results were obtained
from second day of storage onwards with EYGC at 15 °C, which
agrees with the findings of earlier workers (BunVei, 1960;

andSubin, 1961; Ikoev, 1966^„Im and lee, 1966 and Marshy and Kao, 
l̂ 'TS-). However, there are several reports to indicate that 
EYGC has better preservability as a boar semen extender 
(Arhioovec, 1959; Kozumplik, 1961; i'ung et al, 1962; Elisko, 
1966; Oivadis and Resetnikova, 1966; Havinzon, 1967 and Riddell- 
Swan, 1960). She present investigation did not give favourable
results with CME, although good results have been reported by
Clamohoy et al. (1962).

In conclusion it may be stated that boar semen can be 
stored at 15 °C with good results upto 60 hours in Kiew-I,
Kiev-II and GGEBC extenders and 12 to 24 hours in CME, EYGC 
and I O  extenders. In all the extenders preservation at 5°C 
have been found to be less favourable beyond 12 hours storage.
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In the present investigation an attempt has been made 
to study the utility of six different extenders in preserving 
boar semen with the ultimate object of evolving a suitable 
extender for boar semen.

Six healthy boars (4 Large White Yorkshire and 2 Landrace 
cross-bred boars) were selected at random from the Pig Breeding 
Parm attached to the Kerala Agricultural University, Mannuthy 
and 7 2 semen samples were collected from them using an arti
ficial vagina of Norwegian "type. Semen was extended in 13 
different extenders using split sample technique at a proport
ion. of 1:2. Each of the extended semen sample was then divided 
into two parts and stored at 15° and 5°C, Motility was assessed 
at every 12 hours upto 96 hours of storage or until total ces
sation of motility.

Thirteen extenders originally used for the study were 
Whole milk extender (WME), Gitric acid whey diluent (CAW), Egg 
yolk-citrate diluent (ETC), Egg yolk-glycine diluent (EYG), Egg 
yolk-glucose-citrate diluent (EYGC), Egg yolk-glucose-glycine- 
citrate diluent (EYGGC), Egg yolk-gluoose-sodium bicarbonate 
diluent (EYGB), Egg yolk-glucose-sodium bicarbonate-milk diluenr 
(BYGBM), Illini variable temperature diluent (IVT), Kiew or 
Varohm diluent-1 (Kiew-I), Kiew or Varohm dilUent-II (Kiew-II) 
and Glucose-glycine-EDTA-bicarbonate-citrate diluent (GGEBC).
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Baring the course of the experiment seven extenders viz., W£G, 
0AVt EYG, EYGC, EYGGC, BYGB end EYGBM were eliminated from 
further studies due to poor preservability. She data obtained 
from study of 72 ejaculates were analysed.

Preservation at 15 °C

It was observed that the initial motility of semen diluted 
with B3TSC, IVT, CME, Kiew-I, Kiew-II and GGEBC was 59.17, 63.68, 
55.76, 76.53, 76.81 and 76.88 per cent reepeetively. On storage 
U”to 12 hours the motility decreased to 53*89, 58.47, 50.28, 
72,64, 71.94 and 71.94 per cent respectively with EYGC, IVT,
CTK, Kiew-I, Kiew-II and G3BBC extenders. At 24 hours storage 
the percentage of motile a perms was 49.03, 5 2,5 0, 44.38, 63,06, 
66,60 ana 67.15 in EYGC, IVT, CMS, Kiew-I, Kiew-II and GGEBC 
extenders respectively. At 36 hours storage motility was 43.75,
46.60, 38*61, 62.08, 60,90 and 61.25 per cent respectively in 
BTGC, IVT, CTO, Kiew-I, Kiew-II and GGEBC extenders. On storage 
apto 48 houro the percentage of motility in EYGC, IVT, CME, 
Kiew-I, Kiew-II ana GGEBC extenders was 37.43, 40.97, 32.43, 
55,69, 55.63 and 55.42 respectively. Percentage of motility 
declined to 30.63, 33.33, 25.63, 49.58, 50,28 and 5 0 .0 7 respect
ively in SYGC, IVT, CHE, Kiew-I, Kiew-II and GGEBC extenders 
after 60 hours of storage. Semen preserved for 72 hours in EYCtO, 
IVT, GfJD, Kiew-I, Kiew-II and GGEBC extenders respectively re
tained 22.50, 25.49, 18.26, 44.03, 43.75 and 44*65 per cent
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motility. On 8 4 hours storage the percentage of sperm moti
lity in EYGC, IVT, CME, Kiew-I, Kiew-II and GGEBC extenders 
was 15.49, 18.54, 12.50, 54.86, 35.90 and 36.18 respectively.
At 96 hours storage in EYGC, IYI, CME, Kiew-I, Kiew-II and 
GGEBC extenders the percentage of motility was 7*99, 11.4 6,
6.25, 26.74, 28.47 and 28.82 respectively.

Preservation at 5 °C

She motility of semen at the onset of storage was 5 9 *1 0,
63.60, 55.70, 76.50, 76.80 and 76.80 per cent respectively in 
EYGC, IVI, CKB, Kiew-I, Kiew-II and GGEBC extenders. She moti
lity was reduced to 45.20, 45.90, 4 0 .6O, 59.30, 62.30 and 58.50 
per cent respectively in EYGC, IVS, CME, Kiew-I, Kiew-II and 
GGEBC extenders on preservation upto 12 hours. Semen preserved 
for 24 hours in EYGC, IVI, CME, Kiew-I, Kiew-II and GGEBC ex
tenders maintained 2 0 .2 0 , 2 3 .4 0, 2 4 .4 0, 3 2 .0 0, 3 6 . 7 0  and 3 0 .0 0  

per cent motility respectively. After 36 hours storage the 
percentage of motile sperm Observed in EYGC, IVI', CME, Kiew-I, 
Kiew-II and GGEBC extenders was 10.00, 11.70, 11.10, 16.00,
15*20 and 14*50 respectively. At 48 hours storage, the percent
age of motile sperms was 3*80, 4*50, 4*60, 7*90, 7*70 and 6.60 
respectively in EYGC, IVS, CME, Kiew-I, Kiew-II and GGEBC ex
tenders the percentage of spermatozoa having progressive moti
lity decreased to O.4O, O.4O, 0.90, 2.20, 2 .4O and 2.00 res
pectively.

In general, the preservation of semen at 15°C was found
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to be better than at 5°C. Motility was found to be declining 
sharply at 5°C compared to preservation at 15 °C. Among the 
six extenders studied, GGEBC, Kiew-II and Klew-I diluents 
were found to be superior both at 15° and 5°C than the other 
extenders. The difference between the three extenders was 
not statistically significant. It was concluded that boar 
semen can be successfully preserved upto 60 hours in the 
three diluents viz., GGEBC, Kiew-II and Kiew-I at 15°C storage.
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ABS2RACI

With the ultimate object of evolving a suitable extender 

for boar semen 72 ejaculates from six boars selected at 

random from University Pig Breeding Farm, Mannuthy were used 

for the preservation studies. Six diluents viz., Egg yolk- 

glucose-citrate, Illini variable temperature diluent, Coconut 

milk extender, Kiew-I, Kiew-II and Glueose-glycine-EDSA- 

bicarbonat e-citrate diluent were used to study the keeping 

quality of boar semen at two temperatures of storage (15° and 

5°C). She highest percentage of progressively motile sperms
“U  Vc •j
-were- observed in glucose-glycine-BDIA-bicarbonate-citrate, 

Kiew~II and Kiew-I extenders. At 15°C semen could be stored 

in these extenders upto 60 hours with good motility. Coconut 

milk extender proved to be least suitable for the preservation 

of boar semen both at 15° and 5 °C of storage. Progressive 

motility in all the diluents was higher at 15 °C than at 5°C.




