THE EFFECT OF
ADDITION OF ANTIBIOTICS
ON THE KEEPING QUALITY OF
| - BUCK SEMEN -

| Thesis
P Submnttecﬂ to the Faculty of Vetermary Science,

and Animal Husbandry
RAJENDRA AGRICULTURAL UNIVERSITY, BIHAR

n Pa&tmf 6 fﬁ lment g the teguitements
go&, the Begkee os |
MASTER OF SCIENCE (VETERINARY)

IN
GYNAECOLOGY AND OBSTETRICS

Nl

Qam mz" %czsa%

B: V- Sc. & A, H.
=1, C. A R. JUNIOR FELLOW
Post-Graduate Department of Gynaec_ology and Obstetrics
'BIHAR VETERINARY  COLLEGE |
PATNA.

if'_; . &
1976




THE EFFECT OF
ADDITION OF ANTIBIOTICS
ON THE KEEPING QUALITY OF
BUCK SEMEN

Tesis

Submitted to the Faculty of Veterinary Science,
and Animal Husbandry |
RAJENDRA AGRICULTURAL UNIVERSITY, BIHAR

(s Patf&'al {u[éifmenf 06 the &equitemeufﬁ
go% the Beg&ee‘ 06

MASTER OF SCIENCE (VETERINARY)

iN
GYNAECOLOGY AND OBSTETRICS

BIAR VETERESARY COLLE
PATNA. o
.AC&. NO-... cu .(- k(;5--Ioh'\ se9 5@

mﬁ... ..-1,7.:.\;':.&.:23. * 0 ‘

By
%@m (Z 2ef %asaaf

B V. S¢. & A, H.
I.C. A. R. JUNIOR FELLOW

Post-Graduate Department of Gynaecology and Obstetrics

BIHAR VETKRINARY COLLEGE
PATNA. '

1976



——

Dr. B.K. Singh,
B,V.Sc. & A.H, (nﬁa.)' Gold m.ﬁﬂi'tg
¥.V.Eco (Madras), P.G, (Vienna),

Dy, Ked, Vet, (Vim‘)’

Professor and Chairman,

Department of Gynaecology and Obstetrics,

Biuar Veterinary College,

2ATHN fis

Dated, the) S /4 May, 1976,

This is to certify thsi the work
embodied in tais Thesis entitled " THE
EFPEQT OF ADDITION OF ANTIBIOTICS UM THE
KEEPING QUALITY OF BUCK SEMEN * 1 the
bonafide work of Ram Krit Prasad and was
carried out under my guidance and super-

B i

( B.E. SINGH ),

vigion.



e

R
o

SN
-,

CERTIPICATE

Certified@ that the research work
incorporated in this Thesis has not
been published in part or in full
in any other joumal.

Ram len't A
( RAE KRIT PRASAD ).



“tpwe s

CEKNOWLEDGEMEN?TS

The suthor takes the opportunity to express deep
sense of gratitude to Dr. B.K. Singh, Professor and Cheirman,
Department of Gynaecology and Obstetrics, Bibhar Veterinary
College, Patna for ais preecious guidsnece, invaluable ausa“"
tions and constent encoursgement during the period of the
study.

Grateful tusnks are also due to Dr. H.L. Ksusal,
xw-idvisor to Vice-Chancellor, Rajendra Agricultural Univer-
sity, Puse, Binar for his help during the course of this
study.

Gincere thanks are also due to Dr. L.P. Singh,
Professor of instomys Dr. Ham Babu Singb, Assistent Lecturer
in Gynsecology and also to Pr. H., Akbtar, Assistant Lecturer
in Gynaecology, for their valuable suggestions and timely
helpe.

The author is also gratitude to Dr., &,.C. Biswas,
Assistant Professor of Genetics (Gtatistios), for his indis~-

pensable help in the statistical analysis of data.

The author is highly thankful to Ur. K.H, Tiwary
and Dr. H.N. &ingh, the successive Prineipals for providing
facilities during the period of study.

Thenks are also due to all the staff members of

tue Deparument of Gynaecology and Ubstetrics, Hluar Veveri-
nsry College, Patna for thelr constant help snd encoursgement



in day to dey research work.

Last but not the least, the author expresses
warm thanks to his feamily members and wellwisuers specially
%o his elder brother Eri Braj Vandan for his constant

encoursgement and advice to persue higher studies.

( Rn Ko PR;;S.B.D )u

* 80



The author is extremely graoteful
to the "Indian Council of Agricultural
Research, Wew Delhi® for award of Junior

fellowship to undertake this project.




b ks 6 e A £
AR )
W 2 i




CONTENTS

IRTRODUCTIOR,

REVIEW OF LITERATURE,

aee

BATERIALS AND METHODS. ose

RESULTE,

DISCUSEION.

80&5&8!-

BIBLICGRAPHY .

LA

L

LE B

wnes

a0 0

LR N

R X

sanae
L2

cce

e @

LN

LR

15

35

51

i - vit



-
s

| 3 A ;as ¥ cu;ﬁa;?aiif‘“gﬁi Wl P S
wm‘ -'9»‘5)’ pagid Uﬂﬂi PR (A 0@y e D By aieba
ga{;-n'g;g; s9 afedos:

e B

:gqbiﬁi.-?f:ﬁz
'L w h’ﬁ. A e B0 ee 1

% e B s £ 5 ==
PETUF <

STPaass




INTRODUCTION

Until recently the importance of goat was not
much realised in Indis. DBut gredually goat, the poor man's
cow is drawing the attention of husbandry-men.

According to the Lleventh All India Livestock
Census released from the Directorate of Economics smd Statis-
tics, the goat population of India in 1972 stood et 68,024
millions and that of Bihar stood at 7.364 millions. The
ﬁgricultural Marketing Board (1967-68) estimated the produce
tion of goat meat in India to be 22 million kg on the basis
of average carcass weight of 9.05 kg. The I.C.2.R. Pilot
Project in Tamil Nadu (1967) and in Haryana (1969) revealed
average goat meat yleld to be 10.2 and 10.9 kg respectively
(singu, 1973).

But for economic and genetic reasons, application
of artificiel insemination in goat breeding is gaining ground.
Heduotion in tue number of breeding bucks and replacement of
nuntrﬁus service stations by an Insemination Centre, saving
of time, feeding cost of bucks and labour charges as well as
better sexusl health control are some of the most important

points in favour of artificial insemination in goats.

Por successful artificisl insemination in cows
the importance of good semen dilutors as well as additives

like Penicillin and Etreptomycin were proved by the works of



Branton snd@ Prather (1954). But the results of Thacker and
Almquist (1951) seemed to diifer from those obtained by
Brsentun and Prataer (loc. cit.). Sammi and Roy (1969)

' reported better results in buck semen preservation with cow
milk diluent.

In view of the conflicting results reported in
literature, the present work was undertaken to examine the
efficiency of egz yolk citrate and cow milk diluents in the
preservation of buck semen and also to find out the suitable
doses of Penicillin and Streptomycin as additives in diffe-
rent Giluents. Tae object of tuis study was also 0 observe
the keeping cuality of buck semen specially in respset of
pli, motility of sperms and the percentage 0f live sperms

under different treztuents at different hours of preservation.

Though the utility of various sntiblotics as
adéitives in different doses in bovine semen wes studied by
Sharme et 8l.(1962), no such work in case of buck semen could
be traced in literature. Because the importance of such

studies cannot be denied tue present project was undertaken.

*ee
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VIEW OF TERATURE

The svailable relevant literature has been
briefly reviewed.

Wagensay (1946) found that the semen of fertile
80ats was yellow thick, hed high motility end 1540 millions
sperms per nu’. Almoramsl sperms varied from 6 to 30 per
cent, whereas in infertile goot semen was thin watery, had
slight motility, 52.5 millions sperms per en’ and 45 to 57

per cent anormal sperms.

Wagner (1949) reported that Egg yolk (2 to 5%)
Glucose phosphate diluent was superior to yolk free glucose-

phosphate diluent for goat semen.

Dussardier and Szumowski (1952) reported that the
highest motility averege was seen in November and December,
the aversge volume was noted to be 0.6 ml, concentration

3.60 millions per cubic mm, motility 75 per cent sné pH 6.5.

Eeton and Simmons (1952) studied the semen chaw-
recter of Toggenburg and American bucks and found that the
average volume was 0.65 ml, motility 1.5, cuncentration 2724

billions per om’ snd almormal sperms 8.46 per cent.

Shukla and Buattascharya (1952) reported the ave-
rage volume of buck semen to be 0.46 to 0.78 ml, pi 6.2 to
6.5, sperm concentration 1726 to 3240 millions per ml, spern
motility 3.8 to 5.0, atnormal sperm percentage to be 2.4 to



11.1 and colour to be ereamy.

Kukherjee ¢t gl. (1953) found the average semen
volume of seven goats to be 0.54 + 0,11, initial motility
4.35 + 0.11, sperm concentration 5368 + 247.88 millions per
ml and adnormsl sperm percentage to be 3.35 + 0.40.

helmelt and@ PBrockmann (1955) studied semen samples
from 4 male goats which were diluted in spermasol md yélk
buffer prepared from eggs of New Hampshire, Sussex, White
Leghorn and Brown Leghorn new. The diluted semen was stored
‘at 6°C and examined deily. Gpermatozoal motility smd survival
time were greatest when New Hampshire yolk buffer was used,
followed by Sussex, White Leghorn and Brown Leghomm in decre-
asing order.

Sharme gb al. (1957) concluded that im Betal buck

> 3 in winter;

semen volume averaged 1.5 om” in summer snd 0.8 com
individual ejeculate varied from 0.2 to 1.2 cu,, the amount
increasing with body size. &Eperm concentration averaged

5424.7 millions per m’ being lowest in spring and aighest

in winter.

Rathore and Mukherjee (1961) reported tust waen
semen sample from Bikaneri ram was diluted (1:3) with egg
yolk phosphste, fresh ocow milk or egg yolk boric acid diluent
and stored at 5°C for 72 hours, it was observed that dilution
and storage significantly reduced hesd length snd breadth of
spermatosoa and the percentage of unstsined spermatozoa. The

percentage of fully and bartially stained spermatozoa was
significsntly increased by storsge.



Enoblauch (1962) reported that the average ejacu-
late volume of German imported buck was 1 ml, had creamy
consistency, pH 6.6, forward motility 80 per cent and number

0of dead spermatozoa 20 per cent.

He further reported thet semem diluted (1:5) in
Sodium citrate with 10 or 20 per cent of egg yolk in which
Penicillin had been added and stored for 1-7 days at +3°C
shuwed 20 per éqnt forwarded motility.

Jelam and Nambiar (1965) reported that in 14 semen
samples from 7 Jamnapari bucks, the aversage sperm motility
was T2.3 + 3.98 per cent and the percentage of unstatned
. spermatozoa 72.0 * 5.74 per cent. They also reported that
when semen was diluted (1:20) in egg yolk citrate or goat
milk ené stored for 24 end 72 hours, the average motility was
54.4 + 2,75 and 43.6 * 2,69 respectively and the percentage
of unstained spermatozoa was 61.27 + 4.31 and 50.09 + 3.26

respectively.

Kurien =nd Raja (1965) studied 47 semen samples
from 6 Malabari bucks, collected at intervals of 7=12 days
snd found the average volume to be 0.4 - 1.2 ml, motility
6090 per cent, pH 6.3 - 6.7, spern concemtration 2 - 3 mill=-
ions per omm, atmormal spermatozod 6 - 12 per cent and live
lpeflatozoa 85 -« 95 per cent. They also reported that inter-

val between collections did not affect semen character.

¥isra and Sengupta (1965) reported that ejaculate
volume, initiel motility and percentage of live spermatozoa

were significsntly superior in case of Bikoneri rem then



Jamnapari buok as mentioned below ¢

—Cheraover Ren Buok
Volume (ml) 0.92 = 0.05 0.65 + 0.07
initisl motility 1.00 & 0.42 2.30 ¢ 0.50
Epern conoantratlan(x106) 5313 + 786 4080 + 450
% of live sperus 87 & 1.8 54 + 4.9

Patel (1967) studied the charascteristics of
Jammapari buck semen and found the average volume to be
0.815 ml, motility +5, concentration 1.5 millions per ml,
atmormal sperms 5 per cent, pH 6.5 and live sperms 90.7 per

cent.

Sahni snd Roy (1967) studied the semen of Barbari
bucks for volume, sperm motility, concentration and percen=-

tage of live spermatozoa and observed as follows ¢

£ buck ed for emination.

& 1
Volume Vave motion Sperm cungentra- % of live

(0=5) tion (x10°/ ml) sperm
Buck No. 4 0.7% 4.7 1804 82.0
Buck No.831 0,54 4.9 2099 80.0
P 1lity ra rdi reatuent.
Eperm Goat inse~ Settled Percentage
lreatument. finated. gongeption.
Neat 3‘ 26 76&‘
CUE 19 14 T5.6

Cow milk 8 5 62.5
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Saxena and Singh (1967) collected semen from 4
Bikaneri rams st weekly intervals for 6 weeks. The samples
were diluted with skim milk yolk (SKY), egg yolk citrate
(EYC), egg yolk glucose bicarbonate (L¥GB) and Cornell Unie
versity kxtenders in the ratio of 1:20. After tuat 10 per
cent, 25 per cent, 25 per cent and 20 per cent yolk was added
to EMY, EYC, EYGB snd CUB respectively., Diluted semen was
exanmined at intervals of zero, 72, 120 and 168 hours (storsge
temperature 3 + 1°C). HNotility and live percentage remained
highest in SMY followed by EYGB upto 168 hours of storage.
But there wes sharp fall in CUE and EYC for both characters
upto 72 hours.

Austin et sl. (1968) reported the asversge volume
of spanish goat ejaculate collected by eleciro ejsculation
and artificial vagina method to be 1.93 and 0.84 ml, sperm |
concentration in millions per ml 1997 and 2436, motile sperms
75 and 80 per cent, percentage of live spermatozoa 87.1 and
79.5 and almormal sperm percentage 6.3 and 7.2 respactively.

Joshi and Singh (1968) observed tuat skim milk
yolk glucose and skim milk yolk glucose fructose diluents
maintained significantly better sperm motility in rem semen
then skim milk yolk, skim milk yolk glucose glycin, skim
milk glucose bioarbonate and cuntrol diluent egg yolk citrate
at 48, 96 and 144 hours of preservation. Skim milk yolk
glucose and skim milk yolk glucose fructose gave significantly
higher velue for unstained spermatozoa percentage. No sig-
nificant varistions were noted in head length and hesd breadtha
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of spermsotozoa in all the diluents upto 144 hours of storage.

Tiwari et gl. (1968) reported that there 4id not
ocour any deterioration in semen production when bueks were
Placed on a collection schedule of one per day over a period
0f 21 days. The anzlysis of varieance suowed taat tae diffe-
rence between breeds with regards to production of semen
volume was not significant, but bhigaly significent difference
in sperm concentration per millilitre and sperm number per
ejaculate was observed between the two breeds (P< 0.01)
Barbari and Sennen. When the period of collection was exten—
€ed %o 40 days, the anslysis of variance snowed a bighly sig-
nificant difference (P< 0.01) in volume and sperm number per
ejaculate between dreeds. The difference between breeds with
regaré to sperm concentration per millilitre was only signi-
ficont (PC0.05). The average volume, concentration, and
live sperm percentage in Barbari, Jamnapari,isnnem x Jammapar:
buck semen was as follows:

Kean values (pooled data) of verious semen attributes when

collection were made in quick succession in three different
breeds of bucks (Tiwari et sl., 1968).

Breed  180.0% a Volume Jbperm oon=iiio.of [hive sperm| initiel
;oolh- gamtration  sperm peripercentagel motility
ction | per ml ejaculate
f { (x10%) (x109)
o # 0.35" 192.4~ 220 .17 0.09
‘ 4 1.357+ 4995.5¢+ 3494 ¢ 89.7 + 5.0 +
gm;t:!. 4 0.07 159.8 146 0.5 0
Barbari 52 0.943 3650.2¢+ 2028.5r 86.4 4.2 +

0.01 155,53 111.5 0.8 0.11"




Tohe aversge velues of seminal attributes of
Barbarl and Jamnaperi bucks were reported by Gaimi and
Roy (1969) to be as follows

Buck !Vblule{ Initial gspern concuntratlcu!hivo sperm
(ml) § motility %)

ﬁi__ ; (0=5) { (x 10§/hl)
i

Barberi 0.66 3.694 19.10 69.49
Jamnapari 0.94 3.634 22.412 65.582

Dessouky et al. (1970) reported thst semen from
docked (two weeks after birth) ram was superior to undocked
rem in respect of mass and individusl motility, sperm count,
methylene blue reduction time, pH value and percentage of
amormal sperm. DBut ejaculate volume and fructose content
were better in semen of undocked rams. Lgg yolk citrate gave
the best result in terms of sperm motility followed by egg
yolk citrate glyceral end egg yolk skim milk, egg yolk saline
and egg yolk glycine extender.

¥ittal and Pendey (1972) evsluated the semen qua=
1ity of Barbari snd Jammepsri bucks. Cemen wes collected
once dally. They found that there was highly significant
difference between bucks in relation %o semen production snd
also regarding volume, sperm motility, sperm cumcentration

and percentage of viable spermatozoa after collection.

Sekni end Tiwari (1973) reported on 442 native
(Malpure Chokla and Jaisalmery) and crossbred (Rambovillet x

netive) ewes that were inseminated and said that ewes given
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@ single insemination with fresh semen diluted 1:3 with cow's
milk, 40.1 per cent lambed snd of ewes inseminated with fresh
semen diluted with ewe's milk, 38.3 per cent lambed vs 17.3

and@ 22 per cent of ewes inseminated with semen diluted in the

same way but stored at 8° « 10°C for 10 hours before use.

Roy (1975) studied with 50 semen semples from 5
non-~-descript bucks and reported the average mesn volume to
be 0.46 + 0.01,colour -~ yellowish, concentration - 3658.5

350.38 millions per ml, pH - 6.67  0.28, motility ~ 78.60 +
0.61, and live sperm percentage - 87.81 + 1.32.

EPPECT OF ANTIBIOTICS AE A BEMEN ADDITIVE,

According to Almguist et al. (1946), Penicillin
was not found to improve sperm motility, check bacterial
growth, and sbove 750 oxford units levels, it was found to

depress the ability of the sperm cells to live.

Fnodt and Salisbury (1946) recommended the addi-
tion of Penicillin and Streptomyein as o means of preventing
bacterial growth and of killing certein pathogenic organisms

that may be present in the semen.

Almouigt et zl. (1948) reported thet the addition
of 250, 500 and 750 oxford units of Pemieillin per ml of
diluted bovine semen did not significently reduce the ability
of spermatozoa to maintain motility during storsge period of
20 days. Levels of Penicillin renging from 1000 to 2000 units
per ml of diluted semen brought about & significsnt decrease
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in spermstozoan livability during a 20 days storsge period.
¥hen compsred with untreated control samples, no significant
decrease in maintenance of spermetozosn motility during a 6
days storage period ocourred as the result of addition of
250, 500, 750 or 1000 wmits of Penicillin per ml of diluted
semen, but higher levels of Pemicillin were deleterious.

Almquist et al. (1948) reported tast Stireptomycin
in vaerying doses were added to bull semen diluted (1:24) with
egg yolk citrate. The semen samples were stored st 4.5°C
an@ percentage of motile spermatozoa determined every two days
for 20 days. Concentration upto 1000 units per mdl hed no sig-
nificant effect on spermatozosn viability, whereas higher

concentrations produced a uigniiicant decreasc.

Effective control of bacterial growth in diluted
bovine semen preserved for 20 days at 4.5°C with Penicillin
100 to 1000 1.U., plus Streptomycin 100 to 1000 microgrims
per ml was reported by Almquist et sl. (1949).

tignificant increase in fertility level of buvine
diluted semen with the sddition of 1000 units of Penicillin
and 1000 micrograms of Streptomycin per ml was also reported
by Almouist and Prince (1950).

The use of a combination of 30-50 units of Peni-
oillin and 0.02 to 0.04 mg Gtreptomycin per 1 om® egg yolk
citrate diluted bovine semen was effective wgoinst bacterial
growth even 12 days after storage at +4°C. Larger doses of
the antidbiotics were found to be harmful to sperm motility
and metabolism (Rozsa, 1950).
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improvement in fertility over the yolk citrate 'by
addition of 1000 unite per ml of Penicillin, 1000 micrograms

per ml of Streptomycin was recorded by Poote and Bratton
(1950).

Further addition of Penicillin, Streptomycin or a
combination of these plus Polymyxin snd Sulphanilamide to 633
yolk citrate diluted bull semen increased the fertility level.

Best aurvivai of bull sperm at temperstures from
0® = 29°C when treated with 200 units of Penielllin or &trep-
tomycin in yolk citrate solution was reported by Murriel and
Gonzaga (1951). With the former, the maximum period of sur-
vivel was 4 days at 25 - 29°C agd 5 days at temperatures
below 14°C. &imilar results were obtained with Ctreptomyein
st the higher temperature huf &t temperatures from 0° to 5°C
samples with Streptomyein survived for 7 days. In both cases
however the longivity in untreated semen samples was almost

equally good.

KMyers and Almquist (195%) studied on samples of
bovine semen nd found that Aureomycin levels of 100-1000
microgroms were about equally as effective in controlling
beoterinl growth as 1000 units of Penieillin, 1000 micrograms
of Streptomyein or a combination of 1000 units of Penicillin
snd 1000 micrograms of Streptomyein per ml of diluted semen.
But Aureomyecin at a concentration of 1000 nicrograan per ml
of @iluted semen was highly toxic to spermatozoa than el ther
Penicillin and/or Streptomycin at the above mentioned levels.
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Hendrikse and Joling (1952) reported that Peni=
¢illin plus Etreptomycin increassed the fertility rate of
bull semen for 1 to 4 days of storsge.

Branton end Prather (1954) found that Etrepto-
mycin and Penicillin, either singly or in combination had
& beneficial effect on livability and fertility of bovine
Epermatozoa due to their control of the bacterial flora of
the semen. The beneficial effect may also be due %o the
effects of these vgents on spermatozoan metabolism. Strep-
tomyoin end Penicillin each depressed the utilization of
total redﬁoina substances and fructose and the produetion

of lactic acid by the spermatozoa.

Gokhale (1958) repor;ed that the semen diluting
medium with antibiotics (Penicillin 500 to 1000 I.U./nl and
Streptomyein 500 to 1000 micrograms per ml) meintained a
motility of 3 or above for some what longer period (18.2

nours).

Bhatia (1960) reported the use of 500 I.U./ml
Penieillin and 0.01 mg/ml Streptomycin for the storsge of
bull semen at National Dairy Research Institute, Bangalore.

Perry (1960) reported that a combination of
Streptomyecin at 500 to 1000 micrograms per ml snd Penicillin
at 500 to 1000 units per ml of diluted semen was satisfactory
in maintaining sperm viability during scveral days of storage.

Marinov (1962) studied on 260 ejaculstes from 6
bulls and found beneficial effects of Penicillin and Streptow

mycin on sperm survival in diluted semen at 0° - 3°C, except



when concentrations added were high.

oingh (1965) suggested tue routine use of Penie
¢illin in the dose of 1000 I.U./ml of diluted semen, Strep-
tomyecin in the dose of 1000 micrograms per ml of diluted
semen end Sulphanilemide at the rate of 0.3 gm per 200 ml

in semen diluents for preservation of bull end buffalo semen.

Penleillin in doses of 12,500 - 500,000 1.U./100
ml of diluted semen were reported to reduce sperm motilivy
by Golubeva (1970). The same worker further reported that s
dose of 50,000 I.U. Streptomycin reduced motility snd resis-
tence, 2 dose of 100,000 I.U. was a2lmost lethal and doses of
250,000 or 500,000 I.U, were lethal for spermatozoa.

Tomar (1970) reported that Penicillin and Etrep-
tomycin together were effective in controlling most of the
bacterial growth. Penicillin G sodium was commonly used,
but Procaine penicillin was slso mot harmiul %0 spermatozoa.
It was sound procedure to use 1,000 units of Penieillin ané
1000 microgr:ums of Streptomycin per ml of diluted semen.

L 2
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MATERIALS AND METHODS

The present study was undertaken on 5 local non-
descript bucks maintained at the Department of Gynaecology,
Bihar Veterinary College, Paina under similar environmental
end mansgemental conditions. The experimentsl animals were
kept/on grazing and in addition to this helf kilogram of con-
cenirate mixture was supplied et the rate of per animal per

day. The concentrate mixture consisted of the following
ingredients & =

Groundnut cake - 1 part
- Wheat bran - 1 part
Crusued maize - 2 parts

Conmon salt and minerasl mixture was also supplied.

METHOD OF SEMEN COLLECTION.

Une collection per buck per week was taken by
Artificisl vasginea method. The temperature of Artificial
vegina was maintsined at about 45°C. The bucks were allowed

onerr two false mounts before taking collection (Branton
ﬂ &.’ 1952)'

Innediately after collection the semen samples were
taken in the laboratory snd kept at 32°C in water bath. Evalu-
ation of neant semen wag done and then the samples were diluted

and preserved for further examination.



EVALUATION oF SEMEN.,

The quantity snd colour was directly noted from

the semen collection tube and the pH of neat semen was also
estinmated,

initial motili oz neat 8

After collection, each ejaculate was immediately
exsmined for initial motility. The motility examination under
low power microscope, was made with one droplet of semen on
the slide without cover slip. Prom these observations the
initiel motility ratings were made into 5 cstegories (Tomar,
1970).

(1) +5 motility - Taere was only wave aiter wave.

(11) +4 motility = Thi swirls and eddies were not rapid
as in +5 grade. The swirls wers ob-
served to move towards extremities.

(111) +3 motility « The swirls were slow and scattered
in the field,

(iv) +2 potility - Swirls were absent. But individual

~ movement of spermatoZoa were more
evident in the field.

(v) +1 motility < No wave motion were observed in the
field. Only 20 per oent sperms had
progressive motility. Rest of the
spermatozoa show throbbing movenent.
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Concentration of sperms ¢

The senenloanplo was thoroughly mixed in a wateh
g8lass to make even distribution of spermsS. This seuen gcmple
was sucked upto 0.5 mark of the R.B.C. diluting pipetie
(containing the red head). After that 3% sodium chloride
solvtion was sucked upto 101 msrk. The two ends of the
pipette were closed by means of fingers and it was shaken
gently Jjust to ensure the thorough mixing of the semen in
the bulb. In this way the semen was diluted 200 times.

Now the counting chamber was focused first under
10 x and then under 40 x objectives. 4 cover slip was put
on the counting chamber. 2 to 3 drops of fluid (the fluid
contained in the stem of the pipetie) were discarded. Then
a drop of the fluid was kept at the side of the cover slip.
The fluvid spread throughout the counting cheamber which wes
£illed with the diluted semen.

How vnder the 40 x objective, the number of sperms
present in 5 big squares of the counting chamber was counted.
The 5 bdig squares selected for counting were 4 at the corners
snd one in the centre in order to get the random concentra=

tion of sperms. The calculation was done as below

The volume of counting chember wes 1 mm x 1 mm X

0.1 mm = 0,1 cmm,

Let the number of sperms present in 5 big squares
be n.

Therefore n x 5 was the number of sperms present



in 0.1 omm of diluted semen.

Therefore n x 5 x 10 was the number of sperus
present in 1 com of @iluted semen.

Therefore n x 5§ x 10 x 200 was the number of

Sperms present in 1 cmm of original neast semen.

Therefore n x § x 10 x 200 x 1000 was the number

of sperms present in 1 ml of semen samples.

That is the number of sperms in 1 ml of neat semen
was n x 10000000,

The neat semen wasg then diluted in the ratio of
1:10 in both egg yolk citrate snd cow milk extenders separa-

tely and the following groups were made ¢

Group L. &g yolk citrate extender group ¢

In this group, four subgroups were made =

{i) In this subgroup no additives were used.

(i1) To this subgroup of diluted semen sample Benzyle
Penieillin (Alembie) 500 I.V./ml plus Streptomyein
sulphate (Ambistrin-S, Ecuibb) 500 micrograms per
ml were added.

{(1i1) To this subgroup Benzyle Penicillin (Alembic)

1000 I.U./ml plus streptomyein sulphate (Ambistrin-
&, Eaquibb) 1000 micrograms per ml were added.

(iv) To this subgroup of diluted semen sample Henzyle
Penicillin (Alembie) 1500 I.U./ml plus Strepto-
mycin sulphate (Ambistrin-S,Equibb) 1500 micrograms
per ml were added.
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In this group also four subgroups were mafe -

() In this subgroup of diluted semen sample no additives
were added.

(i1) To tuis subgroup Benzyle Penicillin (Alembie) 500
I.U./ml plus Streptomycin sulphate (Ambistrin-&,
6quibb) 500 micrograms per ml were added.

(4i1) In this subgroup Benzyle Penicillin (ilembiec) 1000
1.U./ml plus Etreptomycin sulphate (Ambistrin-s,
Equibb) 1000 micrograms per ml were added.

(iv) To this subgroup Benzyle Penicillin (Alemdbiec) 1500
i.U./ml plus Streptomycin sulphate (Ambistrin-&,
Squibb) 1500 micrograms per ml were added.

411 the semen samples were examined at Zero, 24,
48, and 72 hours of preservation. The semen samples were
evaluated for the following attributes at different hours of

preservation and in different extenders : -

(1) Hydrogen ion concentration.
(i1) Motility of sperms.

(1i14) Percentage of live sperms.

Egg yolk citrate extender was prepsred according
%o the formula of Salisbury et sl. (1941). The buffer solu-
tion was prepared after dksolving 2.90 gms of Sodium Citrate
dihydrate (B.D.H./Analar) in 100 ml of glass distilled water.
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Buffer solution prepared for use as semen extender was

Sterilized by autoclaving for half an hour at 15 1b pressure
and kept in & refrigerstor for longer use.

Only infertile fresh hem's eggs were used for the
prepuration of dilutor. Egg shell was washed thoroughly in
tap water and then wiped with rectified spirit. Tue egg shell
was then broken, the shell membrane removed and the white of

the egg (Albumin) was discarded.

The egg yolk was placed on a sterilized filter
paper (Vhet's man No. 41 and 42). The membrane over the yolk
was removed carefully by s forcep end it was collected in a
measuring oylinder. One part of egg yolk and two parts of
buffer solution a5 mentioned above were mixed tooroughly. ind

thus the diluent was prepared.

PREPARATICH OF COW MILK EXTENDER.

Fresh cow milk was procured and heated in s water
bath at 92° = 95°C for 10 minutes in a sterile flask avoiding
over hesting eand under hecting. Hested milk was allowed to
cool down to room temperature and then kept over night in the
refrigerator. Next morning the milk was filtered through a
thin layer of cotton and it was ready for use.

DILUTIOR OF GLEMEN,

The dilutors were prepsred as described eurlier
and kept in 10 ml test tubes in water bath at 32°C. The test
tubes containing the dilutors were properly labelled. Only
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freshly prepared dilutors were used. Care was taken that the
temperature of dilutor snd semen remained at 30° - 32°C at
the time of dilution. The dilution was done in the ratio of
1810 in both the egg yolk citrate and cow milk extenders. The
test tubes were gently rotated between the pslms for uniform
distribution of sperms in the dilutors.

PRECERV.TION OF SE

LN.

Diluted semen was put in clean and sterilized small
test tube. This test tube was wrapped with cotton wool and
put in smother bigger test tube. The test tube was labelled
for dste of collection, name of additives smd name of dilutor,
The test tube containing the diluted semen sample was placed
in & beaker having 250 ml of water av 25° « 30°C and kept in
a refrigerator for gradual cooling. After 2 -~ 3 hours when
the water of the beaker atialned tue temper:ture of 4°C, it
was removed snd the tubes was kept in the same emply beaker
for preservetion at 4° % 1°C (¥uller, 1962). The diluted
semen semple was examined at Zero hour and further at 24, 48

and T2 hours of preservation.

SPERM MOTILITX.

The movement of individual sperm was taken into
consideration while grading the motility. The semen wes dilu~
ted in tae ratio of 13100 with .he dilutors used. & drop of

diluted semen Wes taken on s thin, clean and sterilized glass

slide snd gently warmed to body temperature. Then it 7...
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Covered with coverslip and exemined under high power magnie
fication. Notility of all the diluted semen samples were
examined at zero, 24, 48 and T2 hours of preservation.

The grading of sperm motility after dilution was
done by the method sdvocated by Hermen ané Swanson (1941) and
the grades were given on the basis of the table of Hermsn snd
Ewanson (1941) which is given here under :

Srede Eeroentage of live sperm 1) 1T P—
0 No motility ¥o movement.
0.5 %0 1.0 10 to 20% motile sperms. Movement weak and

oscilatory. No waves.
1.0 to 1.5 20 to 307 motile sperms. lMovement mainly
vigorous but no

waves and eddies.

1.5 to 2,0 30 to 40% motile sperms. liovement mainly
vigorous but no

waves and eddies.

2.0 to 2.5 40 to 50% motile sperms. Wave formation with
8light whorls which
soves slowly soross
the field.

2.5 %0 3.0 50 to 60% motile sperms. Wave formation with
slight whorls wuich

moves slowly across

the field.
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3.0 to 3.5 60 to 70% motile sperms Rapid vigorous move-
with swirling motion. ment, waves snd whorls

or eddies form o=n@
change with great
rapidity.

3.5 to 4.0 70 to 80 motile speras. Rapid vigrous move-
ment,waves and whorls
or efdies form and
change with great
rapldity.

4.0 to 4.5 80 to 90% motile sperms. Movement and caurning
of the swirls and
eddies are extrenmely
rapid end can be come
pered with a tide in

& 8ea.

4.5 to 5.0 90 to 100% motile sperms. Movement end churning
of the swirls gnd
eddies are extremely
repid and can be come
pared with a tide in

8 gea.

The percentasge of live spermatozosa wag estimated

with the help of Eosin snd Nigrosin stain (Swanson et al.,1951).
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The compound stain wag prepared by disolving 1 gm of Zosin
(B.D.H. water soluble), 5 gms Nigrosin (B.D.H, water soluble)
end 3 gms Sodium ocitrate dihydrate (B.D.H./Analar) in 100 pl
Of glass distilled water. The solution was warmed in a water

bath for 30 minutes and filtered after cooling.

Before use, the stain was kept in s beaker of warm
water at 37°C for some time. One drop of semen sample was
pPlaced on a clean, watch glass and a large drop of cumpound
s8tain was sdded to it. The semen and the stain were thorou-
ghly mixed by gentle blowing, through s pipette snd sllowed
to stand for one minute. Thin smear was drewn on a clean,
grease free slide and dried quickly in air. The smear was
exepined under oil immersion lens (100x). Live spermstozoa
were colourless. The dead spermatozoa tuuk pink colour of
Eosin. The spermatozoa taking partial stain anteriorly or
posteriorly were counted as dead. The Nigrosin stain pre-
sented homogenous violet background. 4 total of 300 sperme-
tozoa under Uil Ipmersion Lens were counted at rendom under

different microscopic fields and the percentage of live sperms

was deternined.

awn
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Heat semen.
Colour @
The colour of semen samples obtained from five
non-descript local bucks from different collections was found

to vary from light yellow to yellow shades. Therefore they

were put under yellowish colour,

Yolume

The volume of semen ejaculate from five bucks was
obtained to be 0.48 £ 0.02 ml on tae basis of fifty semen

samples collected from tuem (Table - I).

Congentration of sperm per ml ¢

Based on fifty semen samples collected under the
experiment, the mean concentration of sperms per ml was found

to be 3832.4 + 48.69 millions (Table - I).

Mot age of sperms @

The mean initial mortility percentage of sperms

from fifty semen samples obtained from bucks was calculated

to be 79.78 + 0.73 (Tablo - 1)0

Hydrogen ion concentration (pH) ¢

The mean pH of fifty semen samples from bucks was
computed to de 6.71 ¢ 0.32 (Table - I).



Study of fifty semen samples collected from five
bucks under tuis experiment, the mean value of live speram
percentage was found to be 88.63 r 2,19 (Table - 1).

1 en 1o ti H) &

The mean pH of diluted semen was observed to be
6.58 & 0.21, 6.50 * 0,10, 6.41 + 0.19, 6.21 + 0.43 end 6.60 +
0.29, 6.51 * 0.73, 6.30 + 0.39, 6.20 % 0.38 in egg yolk oitrae-
te andé cow milk diluents at Zero, 24, 48, and 72 hours of
preservation at 0 - O dosing of Penicillin snd Ltreptomyein

respectively (Tadle - II),

The pH velues of diluted semen in egg yolk citrate
end cow milk diluents with different doses of Penicillin and
Etreptomyein under different hours of preservation have dbeen

tabulated under Table - 11,

inalysis of variance run could not reveal any
significant difference between diluents, between hours of
preservetion, between doses and slso among interactions as

regards the pH of semen (Table - 1ll).
Perce € e £ H

The mean motility percentage of sperms in the eggz
yolk oltrate diluent at O = O dosing of Penielllin and
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ABLE - 11,

bean velues of pH of buck semen along with L.i. under different hours of

preservition with different
doses of Peniecillin and itreptomyein in

LYC and cuw milk diluents.

Hours :c.o»ﬂ

H
of {obse-{ o :
Preseerva~ ~_- i.moﬂgﬂl,.“ U0 1.1 ] «Use §1500 1.1, ¥V H-.@- slie eUs 5 ele
IVi- :poanwo»wupﬂ + 0 toillin + 500{PenicilliniPenicillin{PenicilliniPenicilliniPenicillin Penicill
tion. i Eierogram ({Eiorograms ({(+1000 Mic={+1500 Mic-{+ O E,E..TT 500 Nic-i+1000 Mic-{+1500 Nic-
ibtrepto- Streptomyein{rogrens rograns gram Gire-~i{rograms rograms rograns
myecin per {per nl tEtreptomy~tStreptony-| ptomycin {Etreptony-{itreptony~ Etreptony-
” ieen % ....._ Wesn + U, .o;.mn.ﬁ_h...,,.._,. ,.m-‘.mau.n.. E. (heansE.E. {Heantt.r. _u..ww......... be fdiean + Gobe
4] 50 6.58:0.21 6.58:0.31 6.6020.25 6.61:0.18 6.60£0.29 6.61:0.63 6.63:0.78 6.6120.53 ¢
o
24 50  6.50:0.10 6.51£0.13  6.52¢0.19 6.5240.21 6.5120.73 6.5140.62 6.40+0.37 6.30+0.47 -
(
48 50 6.41:0.19 6.4020.21  6.40:0.25 6.40:0.17 6.3000.39 6.30:0.51 6.27£0.73 6.20+0.42
72 50 6.21:0.43 6.2120.33 6.21:0.10 6,20:0.27 6.2010.38 6.15:0.67 6.10:0.79 6.00+0.49
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Taslh « 111,

Analysis of varience showing effect of diluents, hours of
preservation as well as different doses of Penicillin and

Streptomyein on the pii of buck semen.

Sources of variation

§" LﬂLﬁs—

P 1 !

Between diluents. 1 0.63 R&
Between hours of preservation. 3 0.87 kK&
Between doses. b 1.10 ¥8
e 3 o
Between diluents x doses. 3 0.68 RS
Between hours of preservation x Qosea. 9 0.18 NE
Between diluents x hours of preservation 9 0.2% §S
X doses.

Error. 768 1.02

Total. 799

NE denotes non-significant.
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Streptomyein under zero, 24, 48, ané 72 hours of preservation
were found to be 74.77 * 1.56, 57.67 + 1.18, 34.3%32 ¢ 1, 13 and
22.86 + 0.97 respectively (Tadble = IV).

in case of cow milk diluent under O - O dosing
with Penicillin ané Streptomycin, the average motility per-
centage of sperms came out to be 64.44 + 1.78, 41.32 + 0.97,
20.83 £ 0.91, 10.12 & 0.57 st zero, 24, 48, and 72 hours of
preservation respectively (Table = IV).

The mean motility of sperms with 4ifferent doses
of Penicillin and Ctreptomycin under different hours of pre-
sexrvation in egg yolk citrate and cow milk diluents have been
incorporated in Table - IV,

inalysis of varisnce run to find out the effect of
diluents, hours of preservstion and doses revealed highly
significant differences, although the interactions 4id not
turn out to be significsnt (Table - V).

Live sperm percentage ¢

Toe mean live sperm percentage of buck semen in
egg yolk citrate and cow milk diluents at zero, 24, 48, and
72 hours of preservation under O - 0 dosing with Penicillin
and Streptomycin was estimated to be 86,67 + 3.13, 78.12 &

.82. 60.48 + 1.92, 40.13 % 0.63 (igg Yolk Citrate) and
72.93 + 0.69, 60.17 £ 0.91, 39.48 + 0.45, 31.28 + 0.19
(cow milk) respectively (Tadble - VI).

Table = VI incorporates the values of live sperm

percentage of buck semen under different diluents with
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liean values of sperm motility in buck semen along with &.E. under different hours of preservation with

TABLE « 1V,

different doses of Penicillin amd Etreptomycin in EYC and cow milk diluents. -

Hours {No.of!
of obse-
prese-{ rva-

”

Matility %

voﬂ»n»u.u.mu ma_-n:uuu
rve~ {tionsi+ O Micro- {+ 500 Mie~ [+1000 Mice

m!»a»uu»:

mﬁ»ozn;

IQC

1500 1.0,

Peniecillin MS»OannB Penieillin ﬁgnn:hnu

{+1500 Xic= {+ O Micro-{+S00 Mic- {+1000 lic-{+1500 Eic-

tion. » gram Strep-irograns Lrograms frograms {gram {rogruns rogrems rograns
tomyein _tnnov»guoua_venovnenu: .nnno«aaa«l t«unvaon«t?anavaoﬁut vanounonul_vauouaoiul
DEex L 4 SIEE Nl L. d ot oo L 1 e =T
mr. m.....m,.ﬂ ¥ Selle ..”E uvo .«,Qgh-n.v.o & ¢.Fﬂ Ww g G_m..o hﬂ_gd. ol OB&. e e E*‘
U, i 2 i i
0 50  74.77:1.56 76.2021.37 76.78£1.23 73.18:1.63 64.4421.78 64.78¢2.43 65.6041.11 60.12¢2.18
24 50 57.67:1.18 59.05:1.97 59.68:1.72 57.3201.68 41.3260.97 45.47¢1.19 46.95:0.91 39.61+1.02
48 50  34.3201.13 39.8201.63  40.24£1.01 33.7321.91 20.83:0.91 25.76:0.65 26.32:0.76 19.72+1.03
72 50  22.86:0.97 25.89£1.48 26.48£0.87 23.1201.02 10.12:0.57 13.89:0.87 14.77:0.91  9.78:0.46

’




TABLE - V,

Analysis of variance showing effect of diluents, different
doses of Penicillin and Streptomyein amd different hours of

preservation on the sperm motility in buck semen.

Sources of variation lt at g%
LIy _ o

Between diluents. 1 067.52%#

Between hours of preservation. 3 673. 674

Between doses. 5 583%. 69%#

Between diluents x uours of

preservation, 3 68.32 K&

Between diluents x doses. . | 59.73 ¥g

Between hours of preservation

x doses. 9 108.37 NE

Between diluents x hours of

preservation x doses. 9 26.38 N&

Error. 768 169.63
Totel. 799

*® denotes significant at 1% level.

NS denotes non-significent.






TABLE « V1.

Keon values of live sperm percentsge of buck semen along with £.5, under different hours of preservation
with difforent doses of Pemicillin and Etreptomycin im EYC and cow milk diluents.

| ]
e .u on_ Iive -anmu £ .
UTSLEQ.
of obse~ ele e ls slla sle delie aHtl slle ele
pre- {rva- (PenicilliniPenicilliniPenicillin {Pemicillin PPenicillin {Penicillin |Penieillin {Penicillin
serv-itions{+ O Nicro-{+500 Mioc~ [+1000 Nic- {+1500 Mic~. f+ O Micro= {+500 Nic- (+1000 Mic- {+1500 Mic-
ation} gram {rograms {rograms rogrons gren rogrems rograms rograms
§ Streptomy-iStrestomy-{Steptomy- {Streptomy- [Streptomy- {Etreptomye- | Etreptomy~- {Streptomy-
w cin per mlfcin per mifein per ml fcin per ml {cin per & ein peor ml tein per ml fecin per ml
leantS. L. [Heanti.h. flean * L.N.{Neam ¥ TU.E.}Feem ¢ C.E |Nean ¢ C.l.|lean ¢ B.F, Fean + G.k.
0 50 86.6712.18 86.82¢1.94 B7.3821.08 62.46:0.92 72.9320.69 T1.98:0.89 73.27:0.58 70.63+1.72
24 50 78.12:1.82 77.93:0.92 79.8221.10 70.3122.17 60.17:0.91 62.93:1.19 63.89:1.67 67.76+1.23
48 50 60.48:1.92 60.56£1.17 63.82:0.63 59.8111.37 39.48:0.45 41.69:0.88 43.79:0.21 36.12+0.36
72 50 40.13:0.63 43.78:0.72 45.1821.32 38.68:0.97 31.26:0.19 32.08£0.24 33.12:0.31 28.43+0.67

£€ -
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different dosing sné hours of preservation.

Etatistical analysis seemed to reveal highly
significent differences between diluents, between hours of
preservation and between doses of Penieillin and Etrepto-
myein respectively, although no significant interactioms
could be obtained (Table - VII).

TABLE - VII,

Anslysis of variance showing effeet of diluvents, different
doses of Penicillin and Streptomycin and hours of preserveae
tion on live percentage of sperms in buck semen.

|
Sources of variation E aft ’Q&xg_ggg;g_&___
: B. C.
i

Between diluents. 1 1367.12%+

Between hours of preservation. > 976, T3%%

Between doses. 3 683,52%#

Between diluents x hours of

preservation. 3 182.13 HE
Between diluents x doses. 3 63.19 B&
Between hours of preservation x doses. 9 58.32 NB
Between diluents X hours of .
preservation x doses. 9 103.67 %o
Errore. . 768 203.69 -

Total. 799

#% demotes significant at 17 level.
& denotes non-gignificant.

"an
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Dl1ecUESION

HEAT GEMEW.
Yolume of ejaculste

The average volume of ejaculste of 5 non~-descript
bucks was found to be 0.48 + 0.02 on the basis of 50 samples
collected at intervals of one collection per week (Table-l),
The finding of Mukherjee et gl. (1953) showed that the average
ejaculate volume of buck was 0.54 + 0.11 ml as against the
high values for this trait reported by Shukla and Bhattacharya
(1952), who reported the ejaculate volume of buck to be ranging
from 0.44 to 0.78 ml. The results of the present study secemed
to sgree with the lowest value recorded by Shukla end Bhatta-
charya (loc. cit.). But as a whole the vslues obtained im
the present siudy were muca closer v tavse reported by
Mukherjee et pl. (loc. cit.). Sabni and Roy (1969) working
with Barberi and Jamnapari bucks reported the average volume
of semen to be 0.66 and 0.94 ml respectively. In Ealabari
bucks, Eurien end Raja (1965) showed the average volume of
semen to range from 0.4 t0o 1.2 nl whereas Dussardier and
Sgumowski (1952) reported the average ejaculate volume of
buck semen to be 0.6 ml eand this seemed to be & bit on the
higher side than the present observation. in 1962 Knoblauch
found the average volume of buck semen to be 1.00 ml. Austinet al.
(1968) found the ejaculate volume to vary widely on the basis
of difference in methods of collection. He reported the
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volume to be 1.93 ml by electroejaculation as against 0.84
ml by artificial vagina method.

Mittal end Pandey (1972) found the volume of
ejoculste from Barbari bucks to vary from 0.433 + 0.134 to
0.664 & 0.249 as against 0.88 + 0.093 to 0.69 + 0.84 from
Jamnapari bucks. Tiwari et al. (1968) worked with Sannen,
Jamnapari, Barbsri and Sannen x Jamnapari cross and recorded
the ejaculate volumes to be 0.997 + 0.055, 1.36 + 0.05, 0.94
+ 0.01, 1.37 + 0.07 ml respectively. Patel (1967) recorded
the volure of Jammapari buck ejasculate to be 0.815 ml whereas
Kisra and Gengupta (1965) recorded the average volume of semen
ejaculate to be 0.65 * 0.07 in the seme breed. Sharma gt Q,,.
(1957) found the aversge ejaculate volume of Betal bucks to
be 1.3 nl in summer and 0.8 ml in winter whereas individusl
ejeculate volume was fowmd to vary widely from 0.2 to 1.2 ml.
Eaton and Simmons (1952) working with nine Toggewrburg bucks
reported tue avcrasé volume of seminal ejaculate to be 0.65
ml. They also reported highly significaent seasonal differen-
ces a8 regerds the volume of semen. Roy (1975) recorded the
average volume of semen from non-deseript bucks to be 0.46 +
0.01 ml.

The present finding, though seemed to agree with
those of Mukherjee et al. (loc. eit.), Roy (loc. ecit.) and
the lowest volume recorded by Shukla and Bhattacharya (loo.
cite), it was found to widely disagree with those reported
by Gahni end Roy, Kurisn end Reja, Dussardier and Ssumowski,
Mittal and Pendey, Enoblauch and Austin (luc. oit.).
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The widely varying differences among the findings
of different workers on the ejaculate volume might be due to
variations of season, feeding, breed differences, as well as

the environmentsl variables.

Colour @

in tae present study it was noted that the colour
of buck semen was yellowish, although it ranged bdetween vari-
ous shades from light yellow to yellow (Table - 1). This
observation was not in sgreement with that reported by Lhukla
and Bhattacharya (loc. cit.) who found the buck semen to be
eream coloured. They also reported thet thin creamy ssmples
were on the average showing higher pH than the thick ones,
although no significsnt variations in initial motilisy of
spermatozosa between thin and thick creamy samples could be
recorded. Enoblouch (loec. e¢it.) reported ivory colour of
buck semen with creamy consistency. The varistions in colour
reported by different workers in this field might be attri-
buted to breed differences, feeding variations or seasonal
snd olimatic influences. Human error also should be an impor-
tsnt factor in colour recordings. Wagenaar (1946), working
with SBsnnen goats in Zeeland, found that in fertile goatis
the colour of semen was yellow thick with high motility where-
as in infertile goats it was watery thin with sligat motility.
Patel (loc. cit.) reported the colour of Jamnapari buck semen

to renge from ocreamy to slight yellow.
Roy (loc. cit.) reported the colour of buck semen

to be generally yellowssh though light snd deep yellow colours



are not uncommon.,
Hydro ion cone H)

The average pHE of neat semen obtained from 5
local non-descript bucks, im the present case turned out to
be 6.71 £ 0.32 (Takle - I). Roy (loec. cit.) reported the
aversge pii of neat semen from non-descript bucks to be 6.67+
0.28. In Malabari bucks, Kurien and Eaja (loc. oit.) repore
ted the seminal pH $o range from 6.3 to 6.7. In Jamnapari
breed, Patel (loc. cit.) reported the aversge pi to de 6.5
though it ranged from 6.2 %o 6.8. Dussardier and Szumowski
(1952) recorded the average pH of buck semen to be 6.5 as
against the findimgs of ¥moblauch (loc. cit.), who recorded
the pl of semen in white Germen bucks to be 6.6. Shubla and
Basttacharya (loc. cit.) found the pH of buck semem to range
from 6.2 to 6.5. The difference in pi values as recorded by
different workers might be due to variations in feeding, mana-
gemental practices and differences in breed, ejaculate volumes,

weight of bucks or due to sessonal influence ete.

Initis) motility s

The present siudy revealed that the initiesl motility
of sperms of nan-donorip€ buck semen was 79.78 + 0.73 per cent
(Table = L). Dlussardier and ozumowski (loc. cit.) obtained
75 per cent motility in the case of buck neat semen. The ini-
tial spermatozoal mortility of buck semen was found to range
from 3.8 t0 5.0 in different months of the yesr by Suukla and
Boattacharya (1952). &Sehni end Roy (loce eit.) reported 3.694



@nd 3.634 to be the initial motility of sperms in case of
Barbari and Jammapari bucks respectively. According to
Tiwari gt gl. (loc. ecit.), the initial motility of sperms

in Jammaepsri, Sannen x Jamnapari and Barbari bucks was 4.6

t 0.09, 5.0 + O and 4.2 + 0.11 respectively. Patel (loc.cit.)
reported +5 motility of sperms in case of Jamnaparl bucks
whereas Sakni and Roy (1967) revorted 4.7 to 4.9 motility in
case of Barbari bucks. Misra and Sengupta (loc. cit.) repo-
rted the initial wmotility of sperms in case of Jamnapari
bucks to be 2.3 + 0.50. Eatun end Simmons (loe. cit.) repor-
ted the motility of sperms in case of Toggenburg bucks to be
1.51. Furisn and Raja (loc. cit.) reported 60 to 90 per cent
motility in Malabari buck neat semen on the basis of & study
of 49 semen semples. Mittal and Pandey (loc. cit.) found 3.5
* 0.172 %0 3.75 & 0.114 amd 3.88 + 0.027 %o 3.88 ¢ 1.027
sperm motility in Barbari and Jamnapari bucks respectively.
Roy (loc. eit.) reported initisl spermatozoal motility in
the case of bucks to be 78.60 + 0.61 per cent.

The present velue obtained was very close to that
reported by Roy (loc. cit.) and Dussardier snd Szumowski
(loc. cit.) but the values reported by Ehukla =nd Bhatta=
charya, Sabni end Roy, Nittsl end Pandey and Tiwari et al.
(loc. cit.) were found to differ from the findings uf the
present study. The differences in results might be due to
feeding, managemental and breed differences. Different
seasons snd place also might have influenced the resulis.
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The sperm concentration in neat semen obtained
from non-descript bucks under the present investigation
tumed out to be 3832.4 + 48.69 millions per ml (Table~I).
Roy (loc. eit.) obtained the value for this trait also in
non-deseript bucks to be 3658.5 + 30.38 millions per ml.
Sahnl and Roy (1969) working with Barbari end Jamnaperi duck
semen reported the value to be 1910 and 2241 millions per ml
respectively. ©Shukla and Bhattacharya (loc. cit.) working
in different months of the year found the sperm concentration
in buck semen to range from 1726 to 3240 millions per ml,
whereas Mukherjee et sl. (loo. cit.) recorded this value to
be 5368 + 247.88 millions per ml.

Tiweri et al. (loc. cit.) reported tue average
spers concentration per ml (x 106) of neat semen to be
3728.3 £ 192.4, 4995.5 + 159.8 and 3650.2 + 155.3 in respect
of Jammapari, Cannen x Jamnapari cross and Barberi bucks
respectively. Sahni and Roy (1567) reported the sperm cone
centration per ml to be 1804 and 2099 millions respectively
in case of two Barbari bucks. Whereas Misra and Sengupta
(loc. cit.) recorded the sperm conecentration per ml (x 106)
to be 4080 + 450. Charma gt gl. (loc. cit.) reported the
average sperm concentration in Betsl bucks to be 5424.7
millions per ml. The above _ﬂnding was much algher than that
recorded in the present study. Eaton snd Simmons (loc. oit.)
found the averasge number of sperms in buck semem %o be 2.724

billions per et’. They also reported highly significant
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influence of seasons and breeds on this character. Wagenaar
(1946) reported that in the case of fertile Sammen bucks the
lowest count of sperm was 1540 millions per 015 whereas in
case Of infertile bucks the highest sperm concentration was
recorded to be 52.5 millions per cn’.

Kurian amd Raja (loec. eit,.) obtained sperm con-
centration in Malabari goats to be 2 to 3 millions per cmm.
¥ittal end Pandey (1972) recorded sperm concentration to be
2674 + 98.7 to 2788 + 153.6 and 2256.6 £ 74.09 to 2492 £
101.3 millions per ml in Japmapari and Barbari bucks respec-
tively. Dussardier end Szumowski (loc. e¢it.) recorded an
average sperm concentration in buck semen %o be 3600 millions

per ml.

The values obtained in the present invesiigation
seemed to tally with the findings of Xoy {loc. cit.) and
Dussardier and Gzumowski (loc. cit.), but it differed widely
from those reported by Saimi and Roy, Shukla and Bhattachsrya,
Fukherjee gﬁ_gi,, Kurien and Reja and Misra snd Sengupta
(loc. oite).

Breed @ifferences, variations in feeding =nd envi-
ronmental veriables might be the reasons that can be adduced

to explain this differences in results.

Live sperm perecntage @

The mesn live sperm percentsge in neat semen of
non-descript bucks was found %o be 88.63 + 2,19 (Table - L)
as sgainst 87.81 £ 1.32 obtained by Roy (loe. cit.). Sahni
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and Roy (1969) obtained the live sperm percentage in Barbari
and Jamnapari bucks to be 69.49 and 63.63 respectively.There
was close sgreement between the present findings and the
values obtained by Kurian smd Raja (loc. cit.) in the Malabari
bucks (93%). Mishra and Sengupta (loc. cit.) recorded live
sperm percentage in Jamnepari bucks to be 54 * 4.9 as against
72-75 per cent obtained by Mittel and Pandey (loc. cit.) and
90.7 per cent obtained by Patel (loc. oit.) in Jamnapari bucks.
In PBarbari bucks, Mittal snd Pandey (loc. cit.) noticed the
1116 sperm percentage to be nearly 70 per cent as against 80~
82 per cent recorded in Barbari bucks by Sanni amnd Roy (1967).
Fnoblauch (1962) obtained 80 per cent value of this attribute l
in Cerman imported buck semen. The wide verlations in results
obtained by different workers in this field might be due to
sgroclimatic variables, differences in breeds, methods of

semen collection and feeding differcnces etc.

EPPECT OF ADDITION OF ANTIBIQTICE ON THE
KLEPING QUALITY OF BUCK SEMEN 1

Hydrogen ion goncentration (pi).

E; diluent gr ]

It is evident from Teble « 1I that with no addi-
tion of antibiotics, the mean pi of semen in ZIC diluent was
6.58 + 0.21, 6.50 ¢ 0,10, 6.41 3 0.19, 6.21 + 0.43 st Zero,
24, 48 and T2 bours of preservation respectively. From the
above, 1t was quite clear thot Witk increasing hours of
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Preservation, the semen became more and more scidic as
expected. DBut analysis of variance revealed no significent

effect of hours of preservation on the pH of buck semen

With eddition of 500 I.U. Peniecillin and $00
micrograms Streptomyein per ml of diluted semen, the pH
value was noted to be 6.58 + 0.31, 6.51 + 0.13, 6.40 ¢ 0.21

and 6.21 ¥ 0.33 at zero, 24, 48 end T2 hours of preservation
respectively (Table - II).

iutlh the addition of 1000 1.U. Pemicillin and
1000 micrograns Etreptomyein per ml of diluted semen, the
pH value was 6.60 ¢ 0.23, 6.52 v 0.19, 6.40 * 0.23% and 6.21
+ 0.10 st zero, 24, 48 and T2 houvrs of preservation in FYC
respectively (Table - II). With the addition of 1500 I.U,
Penicillin and 1500 micrograms Streptomyein per ml of diluted
semen, the pi at zero, 24, 48 and T2 hours of preservation
was recorded to be 6.61 £ 0.18, 6.52 ¢ 0.21, 6,40 + 0.17 end
6.20 + 0,27 respectively (Table « II), It seemed that vari=
stions in pH due to increasing hours of preservation was non-
significant. No significant difference in pH values with
addition of different doses of entidiotics could also be
recorded (Table = III),

Cow milk diluent group ¢

Mesn pH of semen in milk diluent with no addition
of sntibiotics, &t zero, 24, 48 and 72 hours of preservation
was noted to be 6.60 & 0.29, 6,51 £ 0.73, 6.30 £ 0.39 and
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6.20 + 0,38 respectively (Table - II),

With addition of 500 1.U. Penieillin and 500
Mierograms Streptomyein per ml, the pH value of semen after
Zero, 24, 48 snd 72 hours of preservation was recorded to dbe
6.61 + 0.63, 6.51 & 0.62, 6.30 + 0.51 and 6.15 + 0.67 res-
pectively (Table = il), #Wita 1000 1.U. Penicillin amd 1000
microgranms Etreptomyein per ml, the pH of buck semen was
found o be 6.63 £ 0.78, 6.40 x 0.57, 6.27 = 0.73 and 6.10z
0.79 after zero, 24, 48 =nd 72 hours of preservaiion in cow

milk diluent respectively (Table - I1).

With 1500 I,U, Peniecillin and 1500 micrograms
Streptomyein per ml, the seminal pH at 2ero, 24, 48 smd 72
bours of preservation was recorded to be 6.61 + 0.53, 6.30 il

0.e47, 6.20 1 0.42 and 6.00  0.49 respectively (Table = 1I),

Ho snarp fall of pH upto 72 hours of preservation
could be recorded. This seems to be at variance with the
findings of Roy (loc. ¢it.) who noted a sbarp fall in pH of
diluted buck semen in nmilk diluent. The above mentioned
worker also found particularly marked sharp fall from O-24
hours of preservation nothing like this could reecorded in the
present study. The fall in pH couvld be seid to be rather
uniform end steady (Table - 1l). Tae highest pi value with
pilk dilvent was obtained at zZero hour under the doses 1000
1.U. Penicillin and 1000 micrograms Streptomycin per ml
(6.63 + 0.78) whereas the lowest seminal pH was found to be
6,00 + 0.49 at 72 wours of preservation in milk diluent under
the dose of 1500 I.U. Penicillin amd 1500 mierogrems Etreptoryem



per ml (Table - II). The increased acidity of buck semen
from zero to 72 hours of preservation might be due to the

lactic acid formation during storsge of semen.

The addition of different doses of antibiotics
d1d not heve significent effect on the pH of semen sanples
at different hours of preservation (Tadble -« III). The inter~
action between diluents and hours of preservation, between
diluents x wours x doses turned non-significant in the case

of seminal pH,

Hotility percentage of sperms.

Notility percentage at different hours of preser-
vation and with different dosing of antibioties in Egz yolk
citrate and cow milk 4iluent were recorded in Table - IV,

te 4 ent group

Table = IV revealed that at Zero hour of preser-
vation msximum motility percentage was shown in the group
treated with 1000 I.U., Penicillin snd@ 1000 micrograms Strep-
tomyein per ml of diluted semen in LYC diluent (76.78+1.23),
whereas the minimum motility percentage was recorded in the
dose group of 1500 I.U. Penicillin and 1500 micrograems Strep-

tomycin per ml (73.18 + 1.63).
At 24 bours of preservation nearly 17 per cent
£fall in percentage of uotilit; wasg recorded in all the treat-

ment groups. But the maximum motility percentage was found
in the group added wita 1000 1.U. Penicillin end 1000
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micrograms Streptomycin per ml of diluted semen (59.68 %
1.72). Here again the lowest motility percentage was found
in the group treated with 1500 I.U. Penicillin snd 1500
microgrems Eireptomycin per ml of diluted semen (57.32+1.68).

it 48 and 72 hours of preservation also, trestment
with 1000 I.U. Penicillin asnd 1000 mierograms Streptomycin
per ml of diluted semen gave the highest motility percentage
that is 40.29 + 1.01 and 26.48 + 0.87 respectively.

The lowest sperm motility at 48 hours of preser-
vation was recorded in the group treated with 1500 1.U. Peni-
eillin and 1500 micrograms Streptomycin per ml of diluted
semen (33.73 + 1.91). But at 72 hours of preservation the
mininpum motility percentage was found in the no treatmemt
group (22.86 + 0.97) Table - iV.

Thus it was evident thst in the EYC diluent, the
maximun motility percentage was recorded uniformly with 1000
I.U, Penleillin and 1000 micrograms Etreptomycin per ml of
Giluted semen at all stages of preservation. The minioum
motility percentage at zero, 24, and 48 hours of preservation
in EYC was noted in the group treated with 1500 1.U. Penicie
1lin and 1500 micrograms Ctireptomycin per ml of diluted semen,
But at 72 hours of preservation tae lowest motility percen-

tage was found in the no treasiment group.

The snalysis of veriance (Table - V) showed that
hours of preservation, dosing and diluents had highly signi-
ficcnt effect on the motility percentage.
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Cow milk diluent group ¢

In this diluent also, like that in EYC, the
treatment with 1000 1.U. Penicillin and 1000 microgrems
Streptomyecin per pl of diluted semen gave the maximum moti-
1lity percentage at all the stages of preservation i.e. 65.69
£ 1.11, 46.95 £ 0.91, 26.32 ¢ 0.76 and 14.77 + 0.91 at zero,
24, 48 and 72 hours of preservation respectively (Tadble = xvi.

The lowest motility percentage in milk diluent
was found in the group with addition of 1500 I.U. Penicillin
and 1500 micrvgrams Streptomycin per ml of diluted semen. At
all the stages of preservation, this dosing sihowed the lowest
" meen motility percentage (at mero, 24, 48 and 72 hours of
preservation the values were 60.12 + 2.18, 39.61 + 1,02,
19.72 &£ 1.03 and 9.78 ¢ 0.46 respectively) (Table - 1V),

The sharp difference in the motility percentage,
between EYC and ocow milk diluent groups is evident from
Table = IV. At all the stages of preservation snd in all
the treatnent groups, the cow milk diluent exhibited signi-
ficsntly lower value than the EYC diluent.

Statistical snalysis (Table - V) also revealed
highly significant difference between diluents. Thus from
what hes been mentioned =bove it seems sthat EYC diluent hag

a sharp edge over that of milk diluent so0 far as motility

percentage of sperms is concerned. As was expected with

inoreasing hours of preservation fall in motility percentage
was recorded in both diluent groups and the order of difference
also seems to be of similar nature in both these diluents,



live sperm percentage.
k eisrab
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At all the stages of Pregervation renging from

bigonest in sue 1000 L.y, Penicillin gng 1000 microgramns
Streptomycin per Bl @™oup, The valyes were 87.38 & 1.08,

79.82 £ 1.10, 63.82 = 0.63 and 45.18 + 1,32 st 2ero, 24,48
and T2 nours respectiwely (Table = VI),

The lowes¥ live sperm Dewgentage Wos obtained gt
all the stages of Dreservation in the treatment group of

1500 I.U. Penicillin and 1500 micrograms Streptomyein per ml

of diluted semen. A% zero, 24, 48 and 72 uours of preserve-

tion with 1500 1.Us Penicillin snd 1500 micrograms S%repio-
mycin per ml dosing the live sperm percentege W88 recorded

to be 82.46 + 0,92, TO.31 & 2,17, 59.81 & 1.57 =néd 38.68 ¢
0.97 respectively (Tabdle - VI).

cnarp fall in live sperm peroentag® With increa-
sing bours of preservation was recorded, tThe fall im live

sperm percentage between O to 24 hoursg wag 8 10 12 per cent
put from 24 %0 48 hours the fall was gharper still belng 11.

18 per cent, Waereas from 48 w0 72 hours sue S8ll in live

sperm percentage was still sharper ranging £ro® 17 %0 21 per

cmt.

cow milk diluent group 3

Like that im EYC dilutor, tpe tr,,tnut with 1000
1.U. Penicillin snd 1000 micrograms strnptaﬂ!“” per ml of
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dai
luted semen Showed the highest value of 1ive sperm per-

Gentage at all the Stages of preservation except at 24 hours.
The vilues were 73,27 L 0.58, 43.79 & 0,21 and 33.12 + 0,3

&t Zero, 48 mma 72 hours of preservation respectively (Table-
vi).

At 24 hours of preservation, with 1500 I.U. Peni=
¢illin and 1500 micrograms Streptomyein per ml of diluted
Semen, the maximum live sperm percentage was 67.76 « 1.23
88 ogalnst the minimum live sperm percentage 62.93 £ 1.19
Which was noted im no treatment group (Table - VI).

A%t 8ll the stages of preservation except at 24
hours, the winimum live sperm percentuge was recorded with
the addition of 1500 I.U. Penicillin snd 1500 micrograms
btreptomycin per ml of diluted semen (Table - VI),

The fall in live sperm percentage in milk diluent
with different duses of antibiotics was not sharp at any
particular hour of preservation. But at different hours of
preservation, the fall was marked and almost of similar order

as that recorded in EYC,

Highly significant difference between dilutors,
between nours of preservation and between doses in respect
of live sperm percentage was recorded. Although none of the

intersotions turned out to be significant (Table - VII).

From what has been stated above, it .-was found that
diluents, hours of preservetion, and doses did not affect

geminal pH of bucks, although motility percentsge and live
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SPerm peroentage were highly signifiosntly affected. Hilk
dilueny constintly gave poor results than EYC,

is regards, dosing, it was found that 1000 I.U.
Penieillin snd 1000 mierograms Streptomyein per nl of dilu=-

ted semen ylelded the best results in case of motility and

live sperm perceniage. Therefore, the present study seems

to indicnte LYC to be & better dilutor end 1000 L.U, ‘enicie
1lin snéd 1000 micrograms streptomyein per ml to be the best

suited duse for addition to diluted semen. Mo literature

could be found regerding the eddition of entibiotics in buck

semen. &0 the present findings couvld not be compared with

eny previous work.

HR®







Studies were made on neat semen as well as

diluted semen samples obtained from 5 local nmon-deseript

bucks. The effects of different doses of sntibiotics and

different hours of preservation were also observed.

in the case of neat semen, mean ejeculate volume
was 0.48 + 0.02 ml, pH 6.71 & 0,32, 1n1t1¢1-not111t3 percen=
tege 79.78 £ 0.73, concentration of sperm per ml 3832.4 .
48.69 millions end live sperm percentsge 88.63 * 2.19. The
colour of ejaculate varied from light yellow to yellow

shades. igg yolk citrate and cow milk were used as diluents

for the preservation of buck semen.

Addition of different doses of antibiotics
(Penicillin and Streptomyein) did not have significant
effect on the pid of diluted semen samples at any stage of
preservation in both the EYC and cow milk diluents.

The motility amd live sperm percentages were
recorded with the afddition of different doses of antidbio-
ties at all the stages of preservation in both diluents.

Highly significent effeets of @iluents, hours
of preservation as well gs different doses of antibioties

on motility snd live sperm percentages were recorded.

In ocomparison to the EYC extender, significently
lower motility end live sperm percentages at all the stages
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of preservation ranging from zero to T2 nours were recorded
by the use of milk diluent. Thus the present study seems
to point %o the superiority of LYC over the milk diluent.

Addition of 1000 I.U. Penicillin sznd 1000
micrograms Streptomyein per ml of diluted buck semen
seemed to be the best of all dosings.

o %%
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