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IXTRODUCTION,

Bumar being have to depatid upon plarts and animals
for their food products ard other necessities, lost useful
food products and luxiwry artlcles are made avallable from
arimal sources, Cattls, buffaloss, shasp, goals, swire,
birds ard, equires are malnly domesticated for these purposes,
With the advaneibg sciertific age, improvement ir these
spocies of arimals is being made through various mathods,

Irdia possesses 175,62 millian eattle and 51,137
millior buffaloes (2€1 census, Accordirg to the F.A.0,
report ir 1258 only 95.4 million was the total buffaloe
population allover the world, Amble et al,{ 19€4) have
reported mileh eows ard buffaloes ir India 45,5 snd 21,9
millions respectively and they produce 13,62 milliorn matrie
tors of milk, of which 59 % of the bulk is produced by
buffaloas, A psrt Trom this from the pemairing nopulatior
of buffalong som2 are beirg used as work animals for agrie
cultural purposes, 30 ir Irdia buffglo stands as main
source of milk productior, having snh average annual yleld
ner head of 491 kgs irn comparisiorn to 173 kgs, ir the case
of covs, |

Proper breding of live stock is ore of tho most
importart ways of bringirg asbout improvemaont ir domestiested
aiimals, Artifiecial irsemiration is a moderr tool ir the
hards of breedsr for the rapid improvénantlof 1ive stodk: as
compared to natupal breasdirg,
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Ir recent years Artificial Irsemiratior in
abimals has gaired enough importance for recsons of its
obvious advantsges over natural mating, Fow » days
Artificial Irseminatior is agreed to be the best means
for improving the geretie mskew of domasticated animals
beesuse this mothod ensures full utilisatiorn of the
highest quality of germe-plasm of the provensires, This
type of breedirg helps ir affecting conceptich where
ratural matirg is impossible or hazardous, The irheritance
of superior quality of breed chasracters at distert places
ean be made avallable easily with advarcoment in preser=-
ving the fertile 1ife of spermatozoa, Thus it is a very
fire Zootechnicue for exploitirg the arimal resources for
the welfare of humanity and as well as for improvemert of
live stodk,

mtor van Leeuwenhodk, and his puwpil, Johan hamm
{1077) were the discoverers of the spermsntozoa with the
help of a magrifyirg lers, Italiar Physfologist Spallarzari
(1980) was the first scientist who conducted research
on artifiecial inseminatior ard used dog Tor this purpose,
Ivenoff a Russian sciértist ard o ploreer in artificial
irsemination was the first to undertske artificial
irsemination ivr cattle and sheep, }othing had beor worked
out wrtil the later part of 13th ecertury, SBringing same
dog breedirg irto light ir 1397 ¥, Heape of Trglard had
suggested that "irtificial Itgemiratiorn®™ moears to be
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essy, cotceptiorn can ba brought,as ir rormal coitus, to
many bitches with a sivgle ojaculate, He clainad that
this mathod could be used to cross dog breeds whose
ratural breedirtg is impossible srd suggested that this
helps ir studyitg gebetie ard telegoric factors,hoe
also referrad the research with mares, the object of

which was to over come sterility( Perry,1960).

Ppofesser Hoffmar who had recomuended
swplimertary insemirstion ir mares, had diluted the
semsr of stallior ir cows milk ard ivsemivgted, A
tha gsame poriod Sand apd Stribolt got suecessful
result ir mores in Dermsrk ard reporting this at the
Northerr live stodk conference at Coperhagen (1902)
gaid that the important feature of this practieos was
the ecoromieal use of a valuable stallior and hirted
its potertiality for the widee-spread use iv improvement
of farm animals, After a decade Russiars stated that
artifisial irseminatior gave battep results thar natural
service, Durirg the same time Ivaroff could sucesed ir
ivsanirating birds ‘Perry:l960).

Begirirg ir 131914 G, Amantea, humar Physlologist
devised artificlial vagira Tor collecting semar of dogs,
Kemnirg the same principle ir mind as basic orhe Russier
workers, Mlovarov, Tilipoov ard others developed suitable
artificisl vagira for bulls and other snimels
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(Perry, 19680), At present mostly the pattern of short
artificilal vagira is being used (Roberts 195€) , This
type ersures the ejaculation of Bmelm directly irto
the cohe or collecting vial ., AS such the collection
of clean and rommal sjaculate has bocome easy ard
practicable for large scsle of mochapiecal breeding,
With the developmert of artifiecial irseminationg the
economic importancs of selectirg bull o high ferti-
1lity and the use of ejaculates that esn give high
fertility rate is appreciated and has prompted the
workars to cobtinue the search for =n aeccurate
mothod of assessing the potertial fortility of a
giver sample of gemer, As reviowed by Ardersor (1945)
there is little doubt, that estimation of ajaculste
volume, iritial motility, spermeolozoal eorcentration,
resistarce ard viability, sorved to differentiate the
irfertile or a bull of low fertility bwll from that
of high fertility (Maule, 1962),

Ir additior to the ability for transmittirg
good characters with high fertilisivg capacity, a bull
selacted for artifieial breeding should also have a
good resporse to the artifiecial vagina ard should be
able to give wriform large sjaculates Mich vardations
are seen in the ejaculates of diffoerent bulls and even
in the ejaculates of the ssme bull takcr st different
intervals, So ;t is easential to koep o good o or
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every samplo before releasing for "ield insemiratior,
It has beer sugzested that irformations about the
measurement of certain characteristies can be used to
egtimate the fertilisirg cspacity of bulls ard these
practices are beirg used for selectirg bulls for
artificlal irsemiratior Bishop ard Harcock (1965),
However there is o sirgle eriterion krovn so far to
renresent adequately the true quality of semen, Ais
guch of forts are being made since last two decades to
establish a criteria for evaluation of semen that can
give a partial irdicatior of fertilising capacity of
semen befors it is used for breedirg, Uptill now much
less work has beer done ir case of buffaloe gsemen in
conparision to the work dore or bull ard ram semen,
Great variation have been racorded ir quality ard
quantity of semor production between cow bulls and
buffaloe bulls, Bhattacharya ard Prabhu ( 1960,1951,
1952 ard 1953),

To have a maximum berifit of ar outstendivrg
sire the semer is oxterded by diluting with seomenr
diluters for bringing corceptior ir a large number of
females, To brirg perfectior of the diluting flulds s
day to dey improvement of the semer diluter is beirg
earried out from the basic sodium citrate diluter
fourd by Phillips erd Lardy (1939), Ir the yoar 1955
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Amguist ot al, vorkirz with diluters stated that
fresh homagorised milk ard skim milk ean bs used for
dilutirg fluids for bull sewer, but they said they
could rot record significart differences from egg yolk
gitrate, Kerruish (1956) stated that low cost of the
gieim milk together with the better results obtairad
justyfy its wider use as a diluent, Srivastav ard
Prabhu ir the year 1958 stated that glucose sodium
bicarbonate diluter was better than egg yolk citrate,
autoclaved milk and ogg yolk phosphate diluter for
buffaloe bull saman , Rathore (1961) stated that the
head length ard the head breadth of the preserved ram
spermatogzos were significertly less than those of
wmpreserved spermatozoa or studyirg after 72 hours of
preservation but Vardengem and Snlisbury (1962)
reported that the head of bull spermatozoa charged
from an elongated form to a more round form after
preservation,

As such it Iirdicates that apart from serving
as a dilutirg fluld and energy supplyinrg medium, the
effect of osmotiec pressure of the dilutirg fluid is also
there durirg the oreservatior pericd on tho sperm ecsll,
This variatior of dimertiors, or preservatior might be
a cause for variablo results of fertility obtairad in
different diluters, This is to be investigated with
field appliecatior,
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Murrah breed is ore of th® vest breae,is of
buffaloes ir Irdia, In view of this a Prelim§mary study
was wdertaken to observe reaction time of )., bull end
to irvestigate certain characters of Murrah wull semen

ard the effect of diluters uged to oxtend thg semm,

or the morphology of the spermatozoa,

The studtes corfine an tho followgys aspectst

1. >

&

3e
4.
Se
€s
Te
B
9,

Reactior time,

Volume of ejaculate,

Colour srd corsistency,

Iritial motility,

Hydrogenion corcentration (ph),
Sperm corcentration,
Percentage of dead spormatozoa,
Yorphological abrormali ties,

Biometrices of spermatosoa,

Much less literature is avsilaple ob the

morphological abnormalities and blonotries of SPermabop
of buffalos bull, and

10, The effect of Glucose sodium hi corborsty
sulphamezathinre yolk and skim milk yolk huffag’s OO thy
biometries of head length and head breadth at 24,48 )

72 hours of presorvatior at 4° 4+ 1% tempopgtear®.

REw LR
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Murrah breed is ore of the best breeds of
buffaloes ir Ivdia, Irn view of this a preliminury study
was wdertasker to observe raactim time of the bull end
to irvestigate certain characters of Murrah bull semen
ard the effect of diluters used to extend the semam,
on the morphology of the spermatozoa.

The studies curfine an the followirg aspectss

1. Reactior time,

2, Volume of 2jaculate,

3, Colour srnd corsistency,

4, Iritial motility,

5. Hydrogerion corcentpation.(pH),
€. Sperm corcentration,

7. Percentage of dead spormatozoa,
8. Morphological abrormalities,
9, Biometriecs of spermatozoa,

Much less literature is available on the
morpholozical abnormalities and blometriecs of spermatozoa
of buffalos bull, ard

10, The effect of Glucose ':aodims bicarboraste
sulphamezathine yolk and siim milk yolk huffers on the
biomaetrics of head length and head breadth at 24,43 and
72 hours of preservatior at 4° + 1%9¢ temp-orature,

R e el
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RRVIEW _OF THR  LITGRATURE,
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RCVITM OF LITSRATURE, -

Reapetiol time taker by the bull depends upon the sexual
{rstiret or libido ard the mating capacity of the irdividual
pull, The bulls will be subjactive to different factors of
externsl ervironmertal conditiors of malnterance apart from
the physiologieal checks induced by the artificial vagira
react 4ifferertly, Dorham (1931) Vap Der Siumis (19€1) .
Dorhan {loe,cit) obsarved no relatior:ship botween

promptrass ir serviece and semer guality and fertility,

Studyirg the effect of different lovels of
protein on the reactior time of buffaloe bulls, Prabhu
ard Bhaya (1950) stated the reaction time as 52,2,27,3
and 33,3 secords ir rormal food, 25 psrcent less and
50 percert less of proteir level of rormal food
respectively and no statisticslly signifieant

difference was fourd ir the reaction time between
: the groups,

Prabhu and Bhattacharya (1951) reported a
reaction time of 33,13 ard 33,48 seconds for Tirst
and second ejaculates ir sueccessior for Indisn watep
buffaloes, and reported the difference as nan
sigrificart, In the game yaar Prabhu and Guha have
observed no significant difference ir the reaction
time of Kumauwri hill bulls, deperdirg ipw the
duration of excoreise , Prabhu and Bhattacharya ( 1954)
while cordueting experiments or local Uttar Pradesh



@D

buffaloe bulls, usirg them on heat and or mon heat
teaser cows recorded a reaction time of 24,67 secords
ard 26,31 secords for the first ejaculate or heat and
ron=haat buffaloe eows ard for the secord ojsculste in
suemésﬂ.or it was 23,25 ard 26,81 seconds respectively
at tha irtervals of 24-43 hours colloctiors, At the
irtervals of s week they rocorded a reactior time of
40,35 ard 34,44 secornds for first ejaculate and 12,13
ard 46,59 sa-en!tds for second ejaculate resyoctively
and fouwnd ro significant difference with different
teaser cows, Ir the same period Prabhu and Sharma
stated the reaction time for 4 successive sjaculates
as 32,69, 20,73,121,11 and 263,31 secands for local
Utter Pradesh bu"falos bulls at a collection programme
of ote wesk irtervals, The difference was fourd to be
highly sigrificant from bull to bull and sjaculate to
ejaculate, Durirg the same poriod analysing the records
of field centers, Bhattacharya and Prabhu i ( 1954) iv
their fourth series of studies for murrsh bulls
mairtaired at different centres of the cowmitry stated
the lonzest reaction time for one ocollaction as one
hour and the shortest as 7 secords for onae particular
bull and it varied from 152,27 secords to 600,13 seconds
ir differert bulls, It varied mnsiiarabli from bull
to bull and from collection to collectior, They further
stated that ar ircrease ir reaction time with ircrease
of artificlial service has appeared,
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Ir murrah buffaloe bulls Kushwaha at al,(1955)
reported a maan reaction time off 42,33 seconds In antumn
as lowest ard highest beirg ir sprivrgz as 53,93 socohds
and in sumer ard wirters it was 53,10 ard 43,43 secords
respactively, They fomd that the reactior time was
sigrificartly less in m;tmm than in spril'?g‘ and summer
and concluded that the regcetiorn time is indeperdent of
semer quality, |

Prabhu (195¢) studied factors affecting seox
drive ard semen production of buffaloe bulls ir bhis
secord seriés, with different types of teaser,
substitutirg male for femele, differert coloured
females, usirg different males,takirng collectionsg
aftor a 5 minutes cold water bath for buffaloe bulls
ard takirg collsctiors ir the evening times, found
sigrificart variation in reactiorn time wher male was
substituted for the routire female teaseprs buffaloe
bulls with lower sex drive showed greater reaction
time to the change in the exitability object or tinme
of colleetior thar buffaloe bulls with higher sex arive,
Oloufa ot al,(1953) recorded in “gyntiar buffalos bulls,
a reaction time of 59,20 seconds ir summor while studyivg
seasohal variation ir reactior time and semer characters
vith two successive ejaculates with 43,06 seconds as an

avarage for the year wnder study,
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Prabhu and Sharma (196€2) fowrd large anount of bull
to bull veriation ir Utter Pradesh buffaloe bulls,
Statistiecal sralysis confirmed the earliar firdings of
ro sigrificart variation ir semer quality and reactior
time, This was attributed to very large bull to bull
varjations nresgent ir the experimertal snimals, Xale
ir the same yaar recorded a reaction time that varied

from € to 8 minutes,

Misra asnd Sergupta (1964) whils corductirg
exnariments nrotected a grow of murrah bulls from
hot wirds and radiatior of summer sur and the other
growp of bulls were rot protected, I¥ the secord growp .
they observed s complegte loss of libido which they
attrpibuted this to reduced geeretior of testosterons,
They cor firmed this by studyirg thes semiral fructose
cortent, vhich was 456 mg.per 100 ml, of semer as
ageifst 325 mg, par 100 ml, of semen ir thao fipst
grow, They have also showaed that the seminal fructose
rose to 716 mg, per 100 ml, of semern in the secord grow
after a rest neriod of three months,Sergard ard Sharma
ir the same year studyirg characteristics of succesdve
ejaculates of buffalo= bulls recorded a reaction time
of 94,9 # 11.3 secords for first ejaculate and 143,0 2
15,1 seconds for the second ejaculate, Viswangth P1llal
(19€5) recorded a reactior tims of 152,5 + 15,35 scconds
ard 229,41 # 40,63 sacords for first ard gsecord ejaculates
ressectively ir murrsh bulls,
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e of the o te depends mostly wor the secretiors
Yolum daculate

of accessary glands, The more the volume of ojaculate

the more the arimals that can be irseminated, Herco 1t
is imparative to use males that produce large amownts
of good quality semen Kumarar (1951), The volume of

the ejaculate will help in detecting sterility ir bulls
partially, vhich will be low Blom (1950), Purther he
observed that the volume o sjnculate will bs lesser ir
yourg bulls, just sexually mature bulls, bulls that

are sxtremly used, ir ircomplepte ejnculates, ir
practically sterile bulls ard ir ecases of bilataral
semiral vesiculitls, Thers will be a decline ir terdercy
with sueccessive sjaculates ir low fertile and strile
bulls, Blom (1950), Rolirisar (1957), Tha volwne of the
seman depends won the bresd and size of the individual
also Lagerlaf (1934) Bicshop and Harcock (1255),

Veeramariayyar (1244) reported a volume of
3 to 4,5 millilitres rarge ir murrsh bu"falo bulls,
Reportirg the volumes as 2,72 ¢,C., 1,8 ard 1.98 o, ¢,
vith differert levels of feed 1.2, for normal, 25
percert and 50 percent less proteir feed levels, Prabhu
ard Bhays (1950) for buffaloe bulls stated that
statistiesl analysis did rot reveal ary signifiemt
variatiors ir semeh quality ir the experimert, Prabhu
ard Bhattacharya (1952) corducted experiments on
Otter Pradesh buffaloe bu].ls; vith dlfferent physiological
state of teaser cow i{r tha first series where clloctiors

wer? taken on alterrate days with two suceegsive
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ajaculates, nmw‘l"? 1“3' "’ r imert ocollectiors wore
taker at ﬂeﬂﬂ’mm fﬂ’ﬁilp two suceessive ajreulates
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actively, The same
buffaloss, durirg the
M= c, for first ejaculate
teker in a rapld
2d for Nilibreed was
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Utter Pradesh buffaloe bulls vher four successive
ajaculates were token at weeckly irtervals for the fipst
ejaculate, m:a;ttad\arya ard Pravhu (1354) reported ar
average volume of 1,72 # 0,33 c,c. semen for nurrgh
buffalos bulls, Kushwaha et a1,(1955) reported an
average volume of 2,18 e,c, and 2,67 o,c, durirg their
study of 1949-50 3 195051 pariods respectively with
surrch bulls ir different seassors ard found ro sigrificert
varistiors, Hafeg ard Darvish (195€) have reported a
volume of 3,12 millilitras on ar average for the four
collectiors toker ir suceession at irtervals of 24,17,3
ard 2 hours with a range of 2,7 millilitre to 4,0
millflitre, Madatov (135€) recorded ar aversge of 3,66 e.c,
ir U,58,5,R, buffaloe bulls, Sayed and Oloufa (1957)
‘'studied the effoct of frequercy of collection dr the
semer: volume of Tgyptiar buffaloe bulls and recorded the
volume of semer, ir onee in a week collection ard thrice
ir week collectiors as 4,33 c,c, ard 3,00 2,C. ¢y
showirg sisrificart reductiorn ir semen volume and

the same trend wes reported ir catile also, Ar cjaculate
of 3,94 e,c, was recorded by Olufa ot 21,(31953) 4r
smuner wvhile studying the seasonal variations ir the
gyptiar buffaloe bulls with arn average of 3,49 c,c,

for all seasons, Joshi (19€1) gave zn average volume

of gemen for murrsh bulls as 3,23 e¢,c, vith a range

of 1,6 c.c. to 7,00 c,c, During 1962 Kale has resorted
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a renge of 2,7 c,c, to 4,3 ¢,c, for buffaloe bulls, It was
guoted by Maule (19€2) that iv Irdiar buffgloes the
volune of semen does rot usually exceed 5,0 millilitre
ar‘d' the maximum quartity of 3,2 millilitre of ‘semen

vas obtaired from murrsh bull at Indlar Veterinary Research
Irstitute,Izatnagar , Carrying out the Irvestigation in
September and October 1962 Sengar ard Sharma ( 1964)
reported a volume of 1,33 ¢ 0,42 millilitre of gsemen

for first ejaculate ir buffaloe bulls, I¢ the same

year Misra and Sergunta, corducted experiments to

Study the climatic erviropmert and reproductive

behaviour of buffaloe bulls ard recorded z semon volume
of 3,72 £ 0,16 millilitre ir summer per ojaculatior in -
ors grow wnder with some protectior from hot wirds and
3,67 & 1,6 millilitre for the other groﬁn which does

rot have the sald protectior, Viswarsth Pillai (19€5)
reported 4,74 + 1.14 millilitre for first collaction

and Xousar ir the same yesr recorded the volume of

semen ir murrah bulls as 4,50 # 0,02 miliflitre with a
rarge of 2,0 to 3,0 mi{11111 tre,

Colour and corsistency of ejaculate has got a special

sigrificance to denote the healthyness of the gemer,
Samples showirg abnormal colour and consistercy aré
suggestive of poor quality and should be closely
'exaninad to find out the nature of abnormality,

Ir the bull the colour of semen depends wor the
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gor centration the greater the number of spermatozoa for

a giver volume the more the consistercy changing from
thin to thick corsisterncy with a colour change of watery
to eraamy, Ir the c=se of compleat abserce of sparmatozoa,
the semenh as a ruls, almost as clear as water, IN some
odd instances, ore firds ir bulls that other cells, thenr
spermatozoa may make the semen opaque viz, giant cells _
ir certainr cases of degeneration of testicles, big yellow
nurulert flocecull that may occur due to purulent
irflammation of seminal vesieles, In some tough viscous
gsenmell may irdicate catarrhal conditiors in accessary
genital glards which may ecause infertility Lagerlof

(1934, 142), Blom and Christerser (1965),Roberts ( 195¢)
referred Dekirs, who indicated that brownish coloured
semer: in bulls may be observed ir orchitlis and seid that
yellow colour soen oeccatiorally ir bulls semer iB due

to corotiroid pigmert without any sigrificant, A dark

red to 2ink colour may be due to the presencs of

voprying amounts o blood with result of laeeratiors

of the mucous membrane, 4 light browrn colour may be

due to preserce of feges in the semer,

Mahmoud (12582) astimated the rormal colour of
buffaloe bull semen as white with a very light tirge
of blue, After sexual rest the semen is usually light
white at the first collection and deeper white at
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secord ocollectior, He occasiorally _obser'}ed semen having
red tirg due to laceration of some .cabillary blood
vessels durirg collaction, He also expressed that semer
from animsls in good health was gererally of a thidk

' ereamy consistency and with frecuent collectiors and
exhaust tests the semed was thir and watery, Durirg hot
weather the viscosity o” semen desreases, Maule (12¢2)
further guoted that semer from healthy Irdisr buffaloe
bull is opagus milky vhite or yellowish like that of
eattle and the ponsisteney may ba thin or thiek

depending onh spermétomal corcartration, Voeramaniayyar
(1944), Shukla z-md  Bhattacharya (1949) ard Kale (19€2)
racorded the colgur of buTfaloe semen gs milky and creamy
with a corsistercy of thin and thick, He further stated
that ereanyness was always associated with thickress,
Viswarath ?111;;1 (1965) recorded thick milky ard thin
milky samples at a ratio of 91,7 a2nd 8,3 percent levels |
ard Kouser durirg the same year reported the colour of

murréh semen as cremy «rd milky with a covsistency of

thic!.: ard thin,

Ivitig]l motility s Reyrolds desaribed the normal motility
of individual spsrmatozoa as far back as 1216, Iritial
motility was found to be ore of the most impertent factor
to estimate fertility rate and it was correlated with
‘different tests Dorham ot al.(1931) Arderson (1937),Hermar
and Swar son (1941) Lasley =nd Bogart (1943) ®rb et al,ard
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Blom (1950), Dorhsm ot a1.(loc,clt) recorded "ive grades
of percentage of motility and stated specimens exhibitivg
90 percert motiles sparm or above to be normal, The
motility of spermatozoa was sxplained, Lagerlof (123€),
as a Necessary physiologieal pheromenon for fertilisatior,
A spematozoai: whish wrder certsin corditiors shows an
impaired motility and need not always be a worthloss

e8]l and viece versa, Ths motillity of sparmatozZoa serves
as a mezns for properly distributirg spermstozoa throughout
the ares of female genital tract ir which ovem is found
as a fertilistivg writ, thus irsurirg the statistical
eriteris of spermatozoa ovum masting Asdell and

Salisbury (19241) . The motility rate giver by Herman

ard Swanson (1941) was O to 5, where 0,5 resrosent

10 percent motility, Swarsor ard Hermar (1944) stated
that concentior irareased as motility increased wtlo

3,0 rating and these after ingreased motiuty did not
regult ir important incresse in coreeption rate, The
irdex of correlation has also revealed a signifieant
cwriﬂner correlation between motility retivg and
soreeption, Iritial motility was also stated to be '
depanded won the activity of spermatozoa as well as
sperm eonecentration Mawle (1962),

Prabhu and Bhaya ( 1950) recorded, foeding various
levels of proteir to buffalos bulls, the average initial
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motility, vwith 50 pereent less and with 25 porcent leass
proteir with a corntrol srow 3 as 3,80 & 0,44 3 3,00 &
0.28 ard 3,68 + 0,23 respoctively, Prabhu and Bhattacharya
{1951) studying compsarisorn of first ard secobd ejaculates
ir ndiar vater buffalos found an iritial motility of
3,07 and 3,32 respectively, The same authors vhen
corducted sxperimerts with loesl Utter Pradesh buffaloe
bulls with teasers on heat and not or heat cows recorded
a motility rating of 3,37 snd 2,98 for first cjaculates
and 2,44 and 2,34 Tor the second ejaculate of the sume
collection, Prabhu and Sharma {1954) studyirg the
comparative effect of 4 successive e]aculates recorded

ap iritial motility of 2,693 2,31,1.39 ard 1,01
reépactively for successive ejaculates of the buffaloe
bull, Studying the seasoral variatiorn in sanen .characters
Kushwsha st al,(1955) recorded an iritisl motility of
3,57 and 3,74 during 14950 ard subgement vear boing
best ir spring 4,153 3,75 ir suanar, 3.40 ir virter ard
3.34 ir antum, Sayed and Oloufa studying the effest of
frecuency of colleactioh on “gyptisr buffalos bulls, stated
the motility as 84,71 pereent and 55,95 percent with
colleetions of once ir s week and thrice ir a week ir
1957, Eafez snd Darwish (1957) renorted @ initinsl
motility of 7.5 for fresh semen in buffaloes and obgerve
droppirg down of motility after third ejaeculate, Oloufa

et a1,(1988) recorded a motility of 75,37 perecent ir summer
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with an average of 64,02 for the year under study i.e, 3.5
and 3,0 respectively, Tomar and Desai (1958-59) while
studyirg preservation of buffaloe semen rated meotility in
ter estegories from O to + § every 0,5 & 10 percert motile
spermatozoa, Kaels (1962) stated an initial motility of
+4,0 to 4,5 for buffaloe bull semen, Durirg 1964 lMisra dnd
Sergwta recorded a motility of 1,58 & 0,09 iv smmer with
buffaloe bull havirg wirgd protectior and 0,87 * 0,30
without protection from hot winds while Sergar and Sharma
recorded 1.83 initial motility ir the same yoar for the
first sjaculate in their study, Xouser (19€5) observed
amotility of 4 £ 0,5 with a range of 3 to 4,5, Viswanath
Pillai ir the same year nroted a motility of (++) according
to Bloms classifiecation,

Hydrogerion congentratior (pH) is used to express the
acidity or alkalirity and 1s expressed as negative
logarithm of hydrogerioh corcentration, The charges in
the pH of semen is caused by the metabolic activity oi’\
the spermatozoa, The study of this character is importent
because sny diluter used should be approximately of the
same pH as that of semer, helpinrg ir keeping quality of
semen exterded , Studyirz the bovine seman Ugvis et al,
(1940) grouped the semen sampleg according to the
coneentration of sperm per mm3 showing highor the
coreentratior the lower the pH from 1 to 999,000 mm3 , the
pH value was €,98 ard from 1,000,000 to 1,992,000 mm3



the mean pH was 6,74, Yo diffgrence ir rate of deecline
when stored at different levals, pH was fomnd to have
regative correlatior with sperm dersity O dineerson( 193¢)
Davis ot 2l,(1940) Swarsor and Hermar (1341) /rderson
(1247) stated high pH was associated with midldymitis,
smgll testis with slther few or ro spermatozoa ard ir
sterile bulls the pl o suceessive sjaculates tend to
alkalirity. Ir 1944 he stated that pH had showr a negabive
correlation with concentration, volume of gmmen and
motility, and when ejaculate had an iritisl pH of 7,11

or higher showed poor or ro motility or colleection with
low concentration, Blom (1250) stated higher pE was
observed ir oxtream utilisation, incompleat ejaculate,
pathological corditions of testis or glardular
vesicularis, haiee he gfated that routine exanination
will help ir diagrosis, Rollirsor (1951) stated

increased pH was associeted with poor fertility,ard it
varied directly with volume in Tertile bulls and viee
versa ir irfertile bulls, Jear Blain (1953) stated

that sperm viabllity was affected wher pH was below

six and above seven but under eight with a befttep
viability at 6.5 ard 7,0 pH, Iritial alkalinity aspecially
ir bulls snd rams, is often accomparied with lov fertility
either with low corecentration or absence of spermstozoa
Manu (1954), Vasramaniayyar (1944) recorded a pH of

3.6 to 6,4 ir bufaloe bull semer, Prabhu ard Bhaya (1950)
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mné studyirg semon characters with rnormal laevel, 25 and
50 percent less of nrotein ir diet had recorded a pH of
€.8303 €.,81 ard €. roespectively, “hile studyinrg the effect
of succeasive molloctions Ppabhu and Bhattacharys { 1951)
recorded a pH of 6, ard €,32 for first and second ejaculates,
The ssme authors (1954) had recorded a pH of 6,73 and

€.71 in orce ir a weck eollections made oby, on heat and

of To heat cows ir buffalos bulls, Prsbhu and tharma (13954)
has compared four ejanculates talen ir rmpld suecession

from water buffaloe, at weskly irtervals, pH for the

first ojaculate was 6,31 with a rarge of €,6 to 7.2 ard
fourd highly sigrificant betweer bulls snd ajaculates,
' Durirg the year 1349=50 and 50«51 Kushwsha ot al,(1955)
racorded ir buffaloe bull semer g pH of 6,6 Lo C9

durirg Pirst year ard €.,5 to 6,9 durirg secornid yeary in
difrerent morths, with an aversge of €,68 and €,73 ard

was sigrificart betweer bulls and morths at ore percert
lavel, Sayed ard Oloufa (1957) had recorded g pi of €43
ard 6,89 ir collectiors made once ir a wedk and thrice

in g week with the semeon of Tgyptiar buffaloe bulls,
Oloufa ot al,(1958) recorded a pH of €,32 sunmer vith an
average for sll Seasons as €,33, The pH irn suamer was

1l2ss thar all seasors, Tomar ard Desal (1235%«5D)

recorded a pH of €.,8 to 6,9 vhile studying the
presarvation o® semon, ir different diluters for

buffalos bull semer, Kale (1962) got a pH range of
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6,4 to €,7 vhile studyirg preservation of buffalos bull
semen, Sergar and sSharma (1964) had recorded a pH of
€.57 £ 0,05 for first ejsculate while studyirz the
successive ejuculates of buffaloe bull semen,Viswsrath
Pillai (19€5) had recorded a pH of 6,43 + 0.13 ard

€.59 2 0,08 for first end second ejaculstes and durirg
the same ysar Kouser had observed a pH of €a7 % 0,002
vith a rarge of 6.3 to 7.00.

congcentyrastior: 317&&? of spermatozoal

corcertratior 1s very importent , particularly vher samen
is exterded ir a higher dilutiors for Artificial
irseminatior work, to determine the optimum dilutionm,

It is folt that sperm corcertratior is relatively

lover ir buffaloe bull thar ir the cow bull (Perry 19€0).
Selisbury ot s1.(1934) has emnloyed « standard squipment,
hasmocytometer and counted fiftean large scuares out of
25 large scuares and esleulated the aonesntratior,
Beldirg (1235) stated that errors due to samplirg,
dilutior could be over came by bulk dilutick mothod

ard thig gave corsigtert resulls thar the dilutior

made ir R,B.C, pipatte ir haemocytometer cowt of
spermatogzoa, O mirestigation 1t was dgread that sperm
concentrastion was reduced ir eage of reduced Tertility
ard sterility, arderson (1937),Lasley abd Bogart (1943),
Eaq (1949), Blom (1950), Rollirsor (1951),5ishop ot al,
ard Cummirgs (1954), Corcertrstior is stated to be
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related to iritial motility "rb et 2l,(1950), The

cor gertratior was also stated to ba affected ir opldidy-
mitis, degeraeration of testis; vesiculitis and

testi eular abnormalities Lagerlof (1934) clted by
inderson (1945),Lagerlof (1936), Ardersor (1937,1942),
Haq (1949), which Blom (1350) has confirmed on
experimentirg, Raouf (19€5) stated that coresntration
irereases as the bull matures with age ,

The corcertratiorn of spermatoza ir huffalée
semer was estimated to vary betwaeen €31 to 1034
milliors por millilitrs Shukla and Bhattacharya (1951)
' studied sperm corcertration iv Indisr water buffaloe
ard recorded 1075.92 milliors fe,¢ for first ejaculate
as compared to secord ejaculate of 970,79 millions /e, e,
which was rot sigrifiecant, Studyirg sbhout semon
characters of Tgyptian buffaloez Mahmoud (1957 )renorted
210 to 2000 milliors /e, e, Prabhu and Sharma (1954)
observed ar average of €35,1109,737 srd 815 milliors/c,c,
for four successive ejaculates taker ir ranid suecession
for loeal Utter Pradesh buffaloss, The lowest recorded
was 323 millions /e,c, and the highest beirg 1376
millions /e, 2, botweer bulls and ejaculate variation
was highy a1l differed with secornd sjaculate, Prabhu
and Bhattacharya ( 1954) studyirg the effect of
collection of semen on heat and or ron heat teaser

cow recorded a concertratiorn of €22 millions/e,c., for
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first ojaculate ard 723 million /e, 2. for second
ajaculate durirg weekly interval collections,

studyirg seasoral veriatiors Kushwsha ot al,( 1955)
racorded a sperm concentration of 933,66 millions /e.c,
ard 973,04 millions/c.c. of an average for Murrah
buffaloe bulls during 1949-50 ard 1950-51 and ir sumner
as 1034,3 /milliors/e,e, which was the highest, In loeal
Mter Pradesh buffaloes Prabhu ( 195€) had renorted a
sperm corcentration of 810 and 947 milliorns /fe.c, for
first and second ejaoulates, Hafez ard Darvish (125¢)
did rot observe any alteration in sperm corcentratior for
successive ejaculates taken at intervals of 24,12,3 and
2 hours, the average concertratiorn beirg €45 x 103 ¢,mm,
Ir Russia Madatov (1956) recorded sr average Sporm
coresttratior of 930 milliors /c,c. of buffaloe semen,
Sayed ard Oloufa (1957) stated ir buffaloes a corceh=
tratior of 1,208,000/c,mm in Ugyntiar buffaloes while
studyirg the effect of frequercy of collection ir orece
in a week collections and 786000/c.,mm ir thrice in g
wesk collection, Studyirg the seasonal variation in

semen quality Roy et al, (1953) stated an overall average
conecertration of 1264,5 milliors /ec.c,snd Roy (1953)
reported a sperm concentration of 1295,7 + 1724.7 ir
winter; 1563,2 & 191,6 ir springy 1277.4 + 117.6 4in
summer and 1040,3 ¢+ 114,7 millions per millilitre in
rairy seasor, Oloufa et 21,(1953) studying seasonal
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variatior ir Ugyptiar buffalos bulls recorded a sperm
congertration of 1036,62 x 103/e,mm, ir summer with an
over all average of 935,13 x 103 /o,mm, fopr the yvear,
Durirg the year 1964 Sengar and Sharma reported a sperm
coreertration of 1074, 7x10€ /millilitre for Tirst
ejaculate, Migra and Sergupta ir the same year recorded
a corcentration of 1527 + 100 x 105/millilitre ard 1104 &
35° x 106/ millilitre ir swamer ir the two grows of
buffaloe bulls protected from hot wirds and ir ror
ﬁrotectad grow respactively, Viswarath Pillal (19€5)
had observed with murrah buffaloe bulls,a sperm

cor gantration of 1110,3 + 154.69 milliors/c,c, and
Kouser, ir the same year, recorded 1754 # € mwilliors
per millilitre with a panrge of €70 to 1960 miliiors
sparmatozoa per millilitre,

Percentage of dead spermatogzog: Physical and chemieal
activity of the semen depends uporn the proportion of

live and dead spermatozoa, the motility and dead ard
1live percentage go hard ir hand while evaluating semen
sample , The discovery of Lasley et.,al in 1942 of fered
a new method for semen quality assay. Thoy used eosin
ard opal blue to differentiate live and dead spermatozoa
ir isotoric phosphate buffer shovirg dead spermatozoa
takirg stair with eosin, differentiatinrg the 1live,
unstaired spermatozoa agairst the baeck growad of opal

. blue,Below 50 percernt of live spermstozoa was stated
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to affect fertility Laﬂay ard Bogout (1243) ard a lerier
polationshin wes found with motility, vhich was direotly
rolated to Tertility Lasley (1944) "rp etl,.al.1950),urd
Cwps ot 21,(1953), Trie Blom (1250) studied a stair with
5 percert sosir ard 10 percert Figrosir, that & fferontiated
live spormatozoa olearly on o brownish violot badigrowrd
from deed spermatozoa that ware red, Harcock (1951) stated
that the proportion of stairaed (dead) spermatozoa
irereased with the temperature difference between samen
ard stair, At the seme time Mayer ot 21,(1351) used
fastegreon irstesd of opal blue, zivirg a homogerous
greer baccground, that is rest full to the ayes, ard
fowd swarior to opal blue, He got the b-gt values atb
oH 6,8 to 7.8 .Below 5,2 pH sgglutirstior of spyerm
oceurad ard above 3,5 the head ard tall of maky sperms
were separated, Ir tho same year Swarson and Beardole
explairad the banifits of the aosm-ﬂgmaﬂ stalr,

that ean be uged even with egg yolk mixed diluters

ard ssid ever tho morphologiecal characters eaon also

be studled elearly, Tho same authors studied 4ifferent
strengthes of eosin«d igrosir, wvith eosir fast green as
eoritrol ard summarised that ore percent sosire ard five
parcert FNigrosir at pH of €.,4 to 3,5 1s most suitable
steir and reported that vaeriyirg pronortions of seman
stair (1:1 to 1320) did rot offect the percertage of

dead PR 3 j
: ' Ppabhm ard bhattacharya (1951) zave ar overall

percentage of dead spermatozoa for Tirst ajaculate as
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22,64 compared to 17,2 percent for second ejaculate in
Indiar water buffalosg the differerce being statistically
significart at one percent level, The same authors ir
the vear 1954 recopded a percertage of dead spernm
with semer collected or heall and on ror heat buffaloe
teaser cows as 37,46 ard 25,81 percent ard .98 ard
21.9 percert for the first ard gecond ejaculates
respectively ard differerces were norsigrifiecant,
Bafez ard Darwish (1956) observed that successive
ejaculates did rot effect the percentage of live
spermatozoa in semen collected at 24,12,% ard 2 hours
irterval,Saysd ard Oloufa (1957) reported 91,18 percert
and 72,19 percent live sporms for buffaloec bulls with
semen collected at irtervals of onee in a week and
reported thrice ir a week showed a sigrificart decrease
live spermatozoa, Roy ( 1253) observed a percentage of
live sperm €9.,0 2 3,0 ir wﬁr ter; ‘6‘«'!.9 + 3,9 irspirirgs
€3.2 # 4,6 ir summer, M.2 * 2,3 ir rainy Boason and
92,7 £ 1,8 ir autumr,

Faidu (1960) recorded ar average of wnstainad
spermatozoa 23 90,13 percent ir buffaloe bull semenrn, AL
the same time Prabhu and Bhaya rocorded a dead spermatozoa
of 22,95 21,9 ard 17,3 percent with normal feed and 25
percent ard 50 percent ir feed having less sroteir respecte
ivly , Kale (1962) recorded live spermatozoan varyire from
75,0 to 32,0 percont wvhile studyirg preservation of buffaloes
semen with milk diluters,



Viswanath Pillai (1965) recorded in Murrah bulls
perceptage of dead spermatozoa as 21,07 & 0,97 ard 13,67 &
0.84 in first and secord sjaculates, Kouser in the same
year recorded a dead sperm percentage of 10,8 % 0,06 with
a rarge 4 to 19 percent ir Murrah bulls, Saxeba in the
same year recorded ar unstained spermatozoal percertage

ir buffaloe semer as 88 % 1,

Morohological abnopmalities : Any deviation from rormal shape

and size of spermstozoa is stated to be abnormal, Bromar has
detected pathological spermatozoa as far bDack as ir 1900 iv
humar semer and Williams (1320) Largerlof (1934) irvestigated
thoroughly ir bulls with diminished or arrested fertility,
I.agerléf bad shown by experiments, that pathologlcal sporma=
togoa is corrected with disturbareces in spermeto-gevesis due
to changes ir epithelium of seminiferons tubules, may De due
to daficlent develonment of testicles, but commonest cause
was Stated to be degenaratior or inflammatory process ir the
testicular Parenchyma vhich coircided with the firdirgs of
Lagerlof (1936) Arderson (1937) Hag (1939) Blom (1950), A
good semen semple, was stated should have below 1¢ to 20
percent of abrormal spermatozoa Villiams and Savage (1925),
Y¥orech (1933),Har cock ard Rollinsor Haq (1249) Crespo (1256),
Hupro (1961) where as Foote and Brortor, Swarson ard Hermar
ard Lairg reported 30-35 percent did not affect fertility
(Roberts, 1956), Blom (1950) recorded a primary abrormal
spermatozoa of 4,6 percent ir fortile bulls, 17,06 to 24,2
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percert ir problem bulls, with an average of 21 percent ir
sterile bulls and stated ro bull was found with more thad
15 to 20 percent primary abrormalities, unless this firdirg
was acwmpm"'ed with reduced fertility or pathological
corditior, Cwps et 21,(1953) roted 19'1:6 43,7 percont in
low fertility bulls and attributed to partly to the deffi-
clarey of follicular stimulstirg hormore,

Shukla ard Bhattacharya (1949) recorded a total
abnormalities o spermatozoa rangirg from 5 to 11 pereent
with a mear of 7,7 # 0,1 percert ir murrah buffaloes,
Prabhu snd Bhaya during the yvear 1950 recorded an abnormal
percentage of 5,09; 4,13 ard 4,99 percent in noemally fed, .
25 percert less and 50 percent less proteir fed buffaloe
bulls respectively, Takirg sjaculates at weckly irtervals
Prabhu and Bhattacharya ( 1951) recorded an alhormal porcele
tage of 5,14 fTor first ard 4,16 for secord sjaculstes in
buffaloe bulls, Prabhu erd Sharma (1952) had estimated
abrormal spermatozoa of buffaloe semer by countirg 300
spermatozoa, The same authors (1953) reported a total
abriormalities of 3 to 11 percent ir buffalos bulls,

Prabhu and Bhattacharya (13954) studied the percoere
tage of abnormal spermatogoa with Irdiar water buffaloes,
eolloctirg semer on teaser cows, on heat and rot on heat,
at intervals of 24«43 hours ard week days and .reeorded a
percertage of abnormal spermatozoa for first ojaculatiors
as 11.3 percert and 14,00 percert at 24-43 hours intervals
on the_two types of dummies ard 10,44 percent ard 10,53
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percent at irtervals of 7 days . For the gsecond ejaculate,
ir succession made, they recorded 11,69 ard 11,75 percentage
and 9,06 ard 10,3 percent for 24-43 hours and 7 days
collesetion intervalsy the difference fourd was rot signie
ficart, Kushwaha ot 21,(1255) while studying the seasoral
variations ir semen characters of murrah bulls studied
. percentage of abnormalities ir two successive years as
€.62 and 7,3 durirg 194950, 1950=51 beirg 5,33 parcent
in sprirg, 7,39 percent ir sumter, 7,61 vercent ir Autumn
and 7.95 perecert ir wirter, Hafez ard Darwish (1256) roted
ar abrormal spermatozoa of 21,1 nercent ir Tgyntiar buffaloe
bulls with a rarge of 15 to 22 percent, when collections
were made at 24,12,3 and 2 hours intervals with four
successive ej_aculates. The percentage of abrormal spermae
tozoa was affected highly with successive ejaculastes
irrespective of intervals, Madatov (1956) foumd the abnormal
spaermatozoal percer tage ir Russiar buffaloe bulls as thpee
percert with a range of 1 to 11.5 percent,

Sayed ard Oloufa (1957) studyirg tha offect of
freguercy of collection ir comparisior of cattle and
buffaloes stated tha percentage of sbrormal as 5,06 and
4,71 percoert in ejaculates at weakly irtervals ard 7,66
and 11_.19 percent in thrice ir a week ejaculatiors which
are statistieally highly sigrificart, Oloufa ot a1,(1952)
recorded a live percertege of 85,33 and 33,41 during

summer ard over all average Tor the year ir Wgyptian
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buffalo bulls respectively, Roy (1952) recorded ir murrsh
buffaloe bulls, mairtaired at Mathura a total abrormalities
of 17.2 * 1.2 percent varyirg with different seasors;y 10,1 %
1.1 percent ir rainy seasor, 12,4 : 2,9 percert ir autumng
15,2 + 2,2 percert in smmmer 21,1 % 2.5 percert in spring
andlas.e + 2,1 percert in wirter, Lowest was recorded 4in
r.ainy geasor ard highegt in wirter season, Faidu ( 12€0)
recorded ar average of sperm abnormalities as primary and
secordary with 2,6 £ 0,2 ard 4,46 % 0,07 percent respe cte
1va1¥ ir murrah buffaloe bulls,

Ser-glar ard marma'(lém) recorded spormatozoal
live parcentage of 83.6 # 1.3 ir first ejaculate, vhile
Misra and ':iargupta.dnrj,r:g the same year recorded, ir
buffaloas wrder hot wird, protected ard non protected
groms ir summer a 'total sperm of 1527 & 100/ miililiitre "166
erd 1104 + 352 /mi11ilitre-x 10° with a 1ive sorm or 1310 2
105,007 millilitre x 10%, ard 767 + 393 /millilitre x 105,

Saxera (1965) recorded the sbrormal sperm peroattage of..

9 # 0,3 ir Mdian buffaloe bulls, Viswarath Pillal (19e5)

recorded arn sbrormal percertage of spermatozoa as 9,54 2
1.€2 percert for first ejaculate ard 8,67 & 1.43 percertage

for secord sjaculate,

WW: Withe the good numbor o” studies
made with semer characteristics of bull no sirgls reliasble

test could be nostulated for the selection of bulls for
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their fertility , Savage, Williams and Fowlers (1927)
studied the frequency distributiors of head length of

bull sperm and found that the distributiorn was rormal

for bulls of normal fertility ard orly slightly skewed

for bulls of low fertility, Maecgregor (1941) deseribod
the spermatozoa of buffaloe bull as more rectargular than
bull sperm apd stated that the pale stained portion of the
head is ragrrower, Mukherjee ard Bhattach:rva (1349) had
measured the head length, head breadth and tatl lemgth
with ocular screw micrometer, ircluded only the maximum
lergth =nd maximum breadth of sperm hesd ard fowd 6,332 +
0,373 A as head lergth, 4,010 + 0,051 A ag head breadth
and 52,242 & 0,254 Mag tail length, Mohmoud (1952) made a
comperative study or the morphology of spermatozoa of
Sgyptiar buffaloes and rative bulls srd compsrison is
giver in table A, Comparirg the spermatozoa of buffaloe
and bull spermatozoa Guha et al,(1959) recorded the measurce
ments of the buffaloes spermatozoa on araverage 8,0 x 5,0 3

12,5 M and 54,6 A fop buffaloe bull as compared to
bull sperm head, middle plece and tail 10,0 x 5,6 A

13.9 2 arg 0.3 /2,
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TABLR® A
Spermatozoal mogguremerts (Mashmoud 1952)
N Ny R T
0 . atle eVs O}W’, Mg idy e Ve
3 (] " . g ] §
I}gad lergth ir 7.436 0,442 5,9 9.128 1,396 14,5
Head breadth 4,264 0,520 12,3 4,732 0.494 10.4
(arnterior) :
Head breadth 3,172 0.442 14,0 2,730 0.520 19,4
{ posterior)
Feek, 0,442 0,208 47.1 0,650 0,333 51,4
lergth, .
Breadth of mid 1,092 0,286 26 .2 1,066 0.236 26.3
Length of tall, 42,332 3,042 7 .1 46,22 €.24 Lg.sazg
Ratio of = 1.34 0. 33 . 24,8 1L.® 1.7
=sliead breadth
arterior
aad brea
sosterior

Faida (1©60) had recorded a head length and
breadth with murrsh bull spermatozos as 0,771 and 0,511
micrometer units respectively in fresh semen and he also
stuiied the effect of 4 diluters separately ard found the
head length as slightly lester than that of fresh sgemen,
Ko sigrificant difference could be noticed ard the mean
head length and head bresdth recorded were 7,125 + 0,01875/U
and 4,76€4 + 0,0093 A | Venkataswamy and Vedsnaysgum (17¢9)
studied biometries of eattle and buffaloass ard results were
tabulated as follows,
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TH® BIOMRIRICS OF NORMAL SPTRMAICZ0A OF
DIFFRREET BRR=DS,

Species Number of : ead (ir A) ¢ Mid Tgiee 2 Tail lergth
P < ol vl 9 ol
Sirdni 8 512 9,17 5.12 13,92 47,98
Halliker 3 240 9,51 5.36 7 14,93 .49.07
Orgola 2 200 8,25 4.,€3 13,95 41,32

Gir 2 235 9,40 5,36 14,63 - 43,90
buprlss | DT alear sl 088 s 5.5

bull,

vher the bulls are growed according to the age, the
eells of the older bulls {above 10 ysars) were fowrd to
ba sigrificantly longer ir head, mide-niocce, tall lergth
except those of head breadth of yourngz bulls,

TABLT SHOYIFG THT RFFECT OF A3Y QF BULLS OF TH®
BIOMETRICS OF THRIR SPTRMATC Z0A,

{Fo.of OHead  (UHead Uidd ni ¥rod
Age of bulls !bu].ls 0iergth (breadth Q]f‘.ﬁgnggheﬁ? Qlergth Ve

705.!3 A e p ¢ ¢
10 years and 7 9.3% 5,04 14,47 4€,95
sbove, '
Below 10 3 2,03 4,99 13,89 45,81
years,

Disproportiorate long ecells were noted in one 15 vear old
murrah bull and alsoc in that of two sirndhi bulls aged 12 and
13 years but nor ir yourg bulls srd is spproximately ore

and a half times than the normal cells, The percentage of
ecells vary 1 to 5, This seems to be assoclated with a



questionable fertility, The species and the breeds sigri-
ficently differ with reference to biometrics of gametes,

Rathore (1965) studied the effect of egz yolk
eitrate and egz yolk glyecin: diluters on morpholozy of
ram spormatozoa after ?2'hours of pregservaetion usirg
eosin and pigrosit stain, The hoead lergth ard head breadth
of the wstamm spermotozon were significortly less than

those before preservation, giver as below,

(Fead length Hond bréadth
gin A

in p
Pregh spermatozoa 32,4795 €.1621
In egg yolk citrate, 9.4963 €,1405
In egs yolk glyecire, 9,4377 . 8.,1096

Saxera { 1965) studied the effect of four diluters on the
morpholozy of buffaloe bull spermatozes at 72,120 and

163 hours of preservation asrd fowd no signifieant
differerce ir head lergth and head breadth of the SDATD aw
tozoa, The head lergth and heasd breadth ir fresh gemer
vere 7.6322 » 0,072 /A ard 4,821 + 0,017 A , Hio had
studied the same effeets on Hariarz bull and pam Sp ermae
toza and ro significant @ifference could be obzerved,
‘Kumar (196€) studied the effect of four dilutors at
irtervals of gero hours, 43, 96 and 144 hours and
recorded a variability of head length and head breadth

irn pregerved semer w to 144 hours but there vas no
significert difference, Joshi (19€6) studied on ram semen
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the effect of diluents ir four series, The differerces in
the noa&Mcﬁts of head length ard head breadth of sparnn=
tozoa at zero hours, 43, 96 erd 144 hours wvere rot found

to be significant,

2xtension and preservat f gemens As for back as 1303
spallarzari, was first scientist to observe that freezing
stallior semsr ir show or wirter cold 4id rot necessarily
K111 the "spermatic vermicali® but hold them in motiorless
state wrtil exposed to heat and postulated that sperm
1life can be prolonged by coolirg, AL the erd of 19th
century Professor Haffmar of stuttgart had recommended
swpplementary irsemingtion after nmatural lmating a&rd he
was the first sciartist to dilute stallion semern in cows
milk ard do irtra uterire insemiratior, The prime imor-
tarece of usirg dlluter is to ansure breesding of good
number of females with the semer from high potertial
sires ard to enable the cortrol of vanoreal diseases,
As such the dilution fluld should have the properties
of mairtairing the 1life of spermatozoa for a longer time
with considerably the same fertilising espacity,protecting
from cold shodk,supplyins rutrient to sparmatozoa with
same isotoricity of the semiral plasma havirg a good
buffering capacity to nullyfy the metabolie end products
of spermatozoa, The comporerts of the diluter should
also be of easily available type free from breterisl and

irfectious organisms, The commorly used diluents nt present
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are, the earliest found azg yolk phosphate buffer, egg
yolk citrate, egg yolk glucose bicorbonate and milk
dﬂ.uﬁ&s with ogg yolk, “gg 1s being used irevitably ir
diluters,

Semer extendersy The diluters commorly used for buffaloe
bull semen at present are z glucose sodium biecarbonagte
sulphamazethin Yolk (GBY) ard Baffaloe skim milk yolk(SMY)
extenders. The glucose sodium bicarbonate sulphamezsthir
yolk (GBY) was proved to be better and it provides, the
readily available erergy in the shsne of glucose, having
a good bulTerinrg ecapacity in combiratior with sodium
biearborate, swplinmarted by bacteriostatie action of
sulphame gathir, This diluter was proved to b> = better
diluter for extension and preservatior of buffaloe bull
semer with good fortility rates over other diluters,

Kamp sechnidt {(1951),0okhale, Srivastav and Prabhu (1953),
Fatdu (19€0) Mshajer ard sharma (1962), Saxera (1¢5),
snd Xwmar (1966), The milk reported can bo used as a semen
diluent for buffalos bull semen by Veeramanisyyar (1244),
The sidm milk with agz yolk wsas proved to be a better
diluter of present day diluters for semen preservation,
It 1s also easily ard cheaply available ore, Tho milk of
the same spscles, of which the semen to be exterded vas
proved to be better than that of other apaclies, The milk
of mare was proved better for stallion's semer thar cows
milk, Mihilov (1349),Michajilov (1950), ra the later
author further renorted that lactose cantent of milk or
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hestirg splits irto glucose ard gnlactose which acts as
ready made nutrient to spermatozos pregerved and he
Purther stated that cows milk for bulls semen and meres
milk for gtallfn gemel: were good, The spermicidal factors
sresent ir the milk were reported to have boan destroyed
by heat treatmert at 92° to 95% for 10 mivrutes by Thacker
ot al Almeuist (1954), Simunie {1950), Buffsloe milk was
recorded to have almost the same pH €,4 to 6,3 like 1its
somer, Bhimeswsra Rao and Dastar (1355) Joskowski (195€)
recorded better survival of spermatozoa and better
Pertility results ir skim milk with 10 percent agg yolk
even at high dilutiors, Buffglos milk was fowrd to be
swperior thar cows milk to exterd buffaloe semsk Oloufa
ard séyed ( 195€), Milk yolk diluter was stated to be
batter diluter thar whole milk snd reconstituted milk
Joshi (1261), Kale (1962) had proved that milk diluters
were in general better for preservirng bu"faloe semen,
Kouger ( 1965) had also proved that skin milk yolk have
giver botter results,

Imsortenss of ezz yvolk sulphoramideg and intibioties
ir_somen extenders : me egy yolk adided to the diluters

was proved to be havirg s(a) Substances like phospholipides

ard lipoprotein complexes which were nroved to be good
resistance ard storage factors along iiz most importart
character for checking the cold shock to the spermatozoa,
vhile preserving at low temperatures, (b) It is also proved
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that substarces presert, will help in bné'f?&ing__the .
metabolie erd products of spermatozos, giving rkecéésu@_
met abolites, will aet as evhsncers and irhibitors of
respiration of spermatozoa, The metabolites present

in egg are sald to have the spsrirg effect on fructose
utilisation and prolorges the keeping quality of semern,
These were proved by Phillins ard Lerdy (1939),Tosle
ard Yalton (124€),5warson(1943), stewart et al,(1950),
Kempschnidt ot al,( 1950,1953), Alumguist (1351),
Vartierhaven et s1.(1952),9rivastav et o1,Kok(1953),
Bladk shaw (1954) srd Bilaly ard Blacdkc shaw (1957) ,

The sulphonamides and mt:.bi-oﬁcs were
also used (1) to aet as bacteriostatic and bactericidal
factors for gram »csitive, sran negative and vibriofotus
orgarisms, during proﬁervation of semer: at low temperatures,
{2) These were also proved to be nor toxie to sparmato=-
goal survival at optimal levels with a wide range and
prolong the life of spermatozoa (3) Thess substareces
were also proved to have a capacity that depresses, the
fructose utilisatior ard total reduceble substances and
also derpresses the sperm matabolism, prolorzirg the
livability o" spermatozoa ir the extendors, at low t o
peratures with slight decregse of their coreertration,
These were proved by Knodt ard salisbury (1946),
Mnrquist et al Foote and ®1isbury (1947), Almcuist
(1249,1951), Adler ard Rasebesach Cecilbrerton ard
Prather, Tugenia orthey and Gilmar (1253),0111-110
ot 81,(1957) and 3harma ot al.( 1962, .
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MATRRIAL AED METHODS,




The studies were made with Murragh buffaloe bulls
mairtaired at Semer Bark ,Patra, Five Murrah dulls were
galacted atrardos for this ewerimert, Their age varied
from six to ter yesrs, These bulls were mairtaired under
the smme idertical corditions of maragement, They were
giver excercise irn the early hours ir the morrirg,
Corcentrates were swplied twies dally at the rate of 1.5
kilozrams in the morkirg ard the ssme quentity in the
evering, The irgredients of concentrate earstituted vheat
brar, growd rut oll cake, salt ard mireral mixture, The
bulls were fed with 15,5 kiolograms of grear fodder and
5.5 kilograns of hay, The bulls were given water at
1ibidm ard bath twlice a day and morrirg bath was giver
about ore hour earlier before the schedule of somen
collectior programma,

The axperimert poriod lasted from may 19€€
to July 1ee.

in sroestrous buffaloe cow was used as dummy
for collactior of semer from bulls, “very bull was
alloved orne false mowrt before takirg the first
ajaculate for this study. 30 semen collactiors, from
each bull six eollectiors, wore studied,using sptificinl
Vagina, eollections were taker twice ir a wade from ead:
bull ir th» mornirg hours from 3,30 AM, to 11,00 AM,

wder idertieal corditiors, 4 separate clear artificial
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vagiva with 40-450 ¢ temperature with an irsulating beg %o
the semen collectior vial was used for collectirg semen,
Oply first sjaculate of the semen was used for the study,
The semenl soor after eopllectlior was ta!tfm irto the
Ia&ratow and kept irn a water bath at 32%¢ whils all
ths tests vere condueted, The techvriquse followed wss
stsrdardised for examiratiom of the required semen
characters, before proeseding with actual observations,
The i‘ollwmg charscters alorg vwith reaction time were
studied 3 .
Reactior ﬁgg which 1s the time taken by the bull teo
mow:t ard give ajaculate, from the release of the bull
to the teaser, was measured in secords with the aid of
a stop watch as studied by Mukherjee and Bhattarcharya (1951 )
CHARACTORS OF ERAT SRMENR
Yolums of the ejaculgte was roted directly from the
graduated collection vial w to one terth of millilitre
Kushwsha at 21.(1955),
Lolour ard corgistercy was noted by visual wppeararce
gsoor after the collaction by keeping the collectiorn vial
agairst a white papor and was graded as per the study
of Mahmoud (1952), '

a8) Thick Oreamy,

b) Thick Milky,

e) Milky,

d) Thir Milky,

e) Opague

£) ¥atery,



w3

W afPtor noting the volume,colowr and
sorsistercy iritial motility with irdividual motility
was studied wder microscope, A clear glass slidey
with a composite smmple of small semen drop, was boken
ard warmed uwp at the back of the palm, The drop was
spread and viewed under microscope wder low @owar
objactive for wave motior and at the =dges to asecertain
ar approximate percentage o” live spermatozoa that are
prag;e%imlymotile. This was dore bafore the edges
got dried, From these observations the motility
ratirg was made ir the followirg way from 0 to &

(0.5 representirg 10 pereent livsbility,) Herman ard
Swanson (1941), : |

| Percentage ¢
Grade 0 of live 0 Movements
{ _sperm, §
¢ Yo motile I o movemant,
: spermatozoa

0.5 to 1.0 10 to 20 Fo waves novenents
percent,motile mostly wesk ard
spermatozoa oseillatory,

1.0t 1.5 920 to 30 ¥itT vigorous ard
peroart motile rapid motior
sparmatozoa ., without wave motion,

1.5 to 2,0 30 to 40 -i0-
percent motile
spermatozoa,

2,0 to 2,5 40 to 50 Yave formation with
pareent motile slight wvhorls which
spermatozoa, move slowly accross the

fiald,

2,5 to 3,0 50 to €0 wdgm
porcant motile
sparmatozoa, :

Cor tirued next page,



b .

TPereer tage 1]
Grade fof live { Movements
Osperm. . ¢
L0 to 3,5 60 to 70 ¥ith swirlirg motior,

NP percont motile rapid ard vigorous movemer t,

spermatozoa, © waves and vhorls or
eddles form ard charge
with great rapldity,

3.5 to 4,0 70 to 30 (0=
parcert motile
sparmalozoa,

4,0 to 4,5 B0 to 90 With movemonits of
pareent motile churrirg of the swirls
sparmatogzoa, ard adijes are extreamly

rapld ard eon be compared
with the tides in sea,

4,5 to 5,0 90 to 100 w Qe
percent motils
Spermatozoa,

Pover of Hydrozerion (pH) was measured immediately after
the semer colloctior with the halp of B,D.H,capillary set,
4 small drop of neat semer was taker iv a smgll watch
glass and added equal quartity of Bromothymol blue
irdicater with a pH rarge of 6,° to 7,6; mixed woll, ard
was taker in the esplllary ard compared to the different
matchas of the capillary set of the same irdicstor and

pH was roted Mukherjos arc Bhattacharya (1951),

Spery corecortration was determined with the help of a
haemoeytometer siida. A cowntirg fluld, with 2 percert
sodiun chloride ard 1 percent ecosir, of 2,9 millilitre
was taken ir ore clesh glass test tube and ir other
test tube 9 millilitre was taker with the help of a
pipette Smith ard Mayer (1955), The semor vial kept ir
water bath was taken ard rotated betwear the palgmus
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'gartly for wriform distributior of the spermstozoa,
0.1 millilitre of the veat semsn was taken iv s
micropipstte and added to the test tube which cortaired
9.9 millilitre cowtirg fluld makirg the cobcer tration
of semen to 13100, The test tubs with diluted semen
was rotated between palms to ensure even mixirg of
neat semen added and ore millilitre of this dluted
fluld was taker and added to 9 millilitre of the
dilutirg fluid kept ir asrother test tuba mokirg a
firal dilutior of 1:1000, Thus these tubes were
brought to College laboratory and estimated for sperm
corertration, The tube havirg 131000 dilutior was
rotated to mix the diluted semer evently and the
haemocytameter adjusted with the countirg chamber
under foeus, was charged with s drop of the well
mixed sample with help of a Pastewr pinette and
allowed the fluid wnder cover glass to sattle the
spermatozoa for 10 mirutes, Spermatozoal eowt was
dnna vith correr big sguares to avoid clumgynass of
the cortral division, All the 4 corrers with 16 large
squares wers éomted to avold error and took the mean
for 16 large squares withir the trinle liras, A gero
added to the derived figure gives the coreentratior of
the spermatozoa ir milliors ner millilitre,

Porcentage of dead Spermgtozog was astimated by staining

the semsh sample with ora percent eosir ard five percent

rigrosin compound staing prepared ir thpeas paresrt sodium
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eitrate (aralar) solution, immediately after semen
callaction and takirg smoars on clear slides, Swab son

ard Beardon (1951).4 droo of neat semen was taker or a
eclear slide a!“d three or Tour drops of stairy kept in

water bath, was added ard mixed by blowirg air with a

pipette, irstead of a glass rod, wvhich tha author felt
that it msy help ir mirimisivg the artefacts,

The smaar was prepared in the following
maby ar s=

A slide held with thumb ard the middle
firger of right hard was touched with its lover odge
to the semer and stalr mixer ard the smear was prepared
by pushing the same at 459 angls edge, oh the slide held
ir the laft hard between index finger and thumby spplyivg
a 1ittle pressure with irdex firger of right hand or the
slide that is pushed, Then the smear was dried in air,
keepirg in slant, This proceedure carries the stained
semer with the slide, mirimisirg the crushing of sparmatozos,
Assesment of the deed Spermatozoa were made by counting
300 spermatozoa (Rollirsor 1951)atrardonly selected
fields under oil immersion, Jho slides were mowted with
‘& cover glass with D,P, (GIRR),The dead sperms were
stained with eosir, and 1ive spermatozos were wistaired,

vith the homogenous violet=-browrish backgrowd of
n’.zmm;

s Tha smasrs taker for live and
dead count were used for studyirg abrormalities,according
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to Swansor and Beardor (1951) ard Darcock (1947), The
morphologzi cal characters were studied as per Bloms ( 1950)

elassifieatior under different haads,

a) Primary abropmalitiss,
b) Sacordery sbrormslities,

hder (a) primary abrormalities spyriform head,
tapering head, rerrov hasd, dwarf head, giant head,
gshort thidc head, othr abnormal haads, abromally
staired hoads, loose abrormal hoads, sundey sbortive
forms, normal heads with highly coilsd tallydouble
forms, sbaxially attached viddle niece and middle
piace defects, were growed, Urder middle piece
defects the author ircluded short middle piece, swallen

middle piece, and abortive middle plece,

Secordary abrormalities: looss rormal heads,
‘spermatozoa with proxisal protoplasmie droplets
spermatozoa with diastal droplets,bert talls ond detached
galesa-canitis were growed, The slides wore read wder
birocular microscop? with oil immersior with g magrifieatior
of about 1200 times, 300 sperms were typad mnder 4ifferent

hegds,

pa thas smears were used

for this also, For each sample of semer five slides of
i form thick smears were used for this and from sach
smear six wstained stralght spermatozoz were seloacted
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atrandom ard measured by usirg an ocular micrometer with
10X eye piece under oil immersion with a magni ficatior of
1000 times with blue light filter, The head lergtlh, Haad
breadth and tail lergths were megsured § 30 spermatozon
were measured for each ojaculate ir the fresh semen sample
of each bully total of 1320 sparmatozoa were measured for
each bull, for six sjaculates taken, A total of 200

spermatozoa were meassured from five bulls for this purpose,

‘fﬁfﬁ?ﬁ‘?ﬁ' 2o measure the head leorgth posterior odge
of the head was taker as tangent at straight argles to
the mair axis of the micrometer and the arterior position
" of the head was located ard the divisiors or ths ocular
mi cromster wore noted, In the same way head breadth was
also mesasured, The meaéuremants were taken ﬁt. the maxinum
possibls dimensiors of the head, The length of the tall
was determired by placirg the micrometer parallsl to the
tail and rumbor of divisions were noted, The occular
divisions were corverted into mierores (M) ard worked
out the moears of biomotrics of the spermatozoa (each
ocular divisiorn = 0,137 divisiors of stage micrometer or
1.3715M),

The secord part of the experiment, mainly
compriges the study to see tho effect of diluters on the
dimensiors of the spermatozoal head, The split samples
of the game semer sample were preserved in glucose

sodium bicorbonate sulphamezathivr egg yolk diluter and



=40

Skim milk ezg yolk diluter, 5lides vaere prepared at every
24 hours interval w to 72 hours of preservotior under
refrigeration condition at 49 ¢ 19¢c temperature, Siometrics
of the wrstaired (1live) qumatoioal heads were determined
as in fresh semen at every 24,43 ard 72 hours o' preservatiorn,
A set of 10 slides, five for sach diluted semen sample
were prepared Tor each irterval, From 2ach slide agalr

six unstaired spermatozoa were selocted atrandom and
maasuremart of the head length and head breadth were

taken, Total of 300 spermatozon were measured for each
irterval, for the semen sample preserved in each diluter,
for the five bulls, of six collsctions for sach bull,

The over 21l total spermatozoa measured ir 2ach diluter

for the three irtervals were 2700 totalirg to 5400 ir

both the dlluters, Hence the grand total of the

spermatozoa maasured ir the fresh semen samples and

as well ir the preserved samples were €300,

The diluters used for pressrvatior of somer wars

€2) clucoso-sodium bicarbonate-Sulphamezathnir (1,e,1)
diluter used was prepared with

1) 5 percert dextrose solutiod (firslar)

?) 1.3 percent sodium bicarborate solut ior( Arslar)
3) 2 percent sulphamezathin (l.ce1) solution

Those threo soclutiorns wers prapared in double
glass distilled water and autoclaved at 15 1bs pressure
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for 15 mirutes and cooled, All the solutlors ware filtered
pefore sutoelaving. Tho so prepared solutiors were mixed
ir a ratio of 43131 respoctively and tested for nk, I

was varyire from €,6 to €,3 which was required for, Ther
the diluter was preserved ir refrigerator whils ir use,
This was the tashrigue followad by Gokhale ir 1953,

Tyery day, when recuired, the diluter wss prepared by
mixirg 20 pereent fresh egg yolk with 500 1,U, pericilliv
and 500 Mg of strestomyeina sulphate,

(b)
Skim milk diluter was osrepared from buffalo skim milk

obtaired dally from Patra Milk Swoly Schems, This

was heat.é.d ir a sterilised flask wto 92° to 959
temperature Tor tern mirutes ir a water bath, Cooled and
cream layer at the top, if ary, was avolded by decantirg
- and used as a buffer, For this also 500 i,u of perieillin
ard 500 Mg of streptomyeire was added ard kept ip
refrizerator wrtil further use Almquist ot al,(1954),
ther diluart was to ba nrepared ten percert fresh egg
yolk was added ard throughly mixed Joshi (1961). Both
diluters were made ready for use, The dilutior rate was
made uriform throughout the study as 1:10, The diluted
sample of semen was examived wder microscope iamediately
after dilution and at every 24,43 ard 72 hour intorval
of preservstior for the 1ife of spermatogzos bafore

preparirg the stained amears for biometrieal me asureman ts,
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Sterilisations=

All the glass wars and the other ecuipment used
ir the laboratory were washed and sterilised by the

corvertional methods, The solutichs were nrepareéd with
the double distilled water,

gtatistiesl Aralysiss- was dore accordirg to Sredocor (1%€1).

Al e
BRp
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EXPERIMEBET AEXD RESULT,
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EXPERIMENT AED RESULT,

The reaction time of the bulls was roted snd the

gemon samplos were examined for the followirg characterss

(1) Volume of the ejnculate,

(2) Colour and corsistency,

(3) Initial motllity,

(4) Hydrogen fon concentration (pH)

(5) Sperm concentration,

(¢) Pergentage of dead spermatozoa,

(7) Morphological abrormalities,

(B) Biometries of spermatoczos,

(9) The effect of CGluccse sodium bicarbonate sulphae
mezathine yolk and skim milk yolk buffers or the biometrics
of head lergth and hoad breadth at 28,48 ard 72 hours of
pregervation at 4° ¢ 1% temperature,

The avorage measures of. all tho characters
together with their standsrd deviationg standsrd error
and coefficient of varintior were worked out, These
estimates are given in tables 1 to 15,

Reagtion times The average reaction time was recorded to
be 152,60 » 27,17 seconds with 97,40 poraent of coefficient
of variation, The range wass €70 seconds (15 to €35 secords)
giver in table 2, The irsipgnificant effect of bulls and
collection was observed on reaction time by subjectirg tha

data to '¥! test, The same has been ontersd ir Table 4,
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The details of the average reaebs.oiﬂ time ealeulsted for
different bulls are shown in table (1) and represerted
graphieally showing the ror significart vslues, Graph To.l.

Volme of the ejaculate s The mear volume was vorked out to ba
3,77 + 0,33 millilitres (Table 2 ard greoh 1) with a €3,50

percent of cosfficlent of variatior, The rarge was 8,3 milli-
1itres (0,7 to 9.5 millilitres) giver ir (Table 2), Aralysis
of verienca revealed that there was no sigrifiesrt varistior
betweer bulls and batween collectiors, The aralysis of
varienrce is giver ir table 4, The bullvise asverage volunes

were shown in table 1,

Colour grd corsisterays The followilg catogaries could be

observed vhich are giver ir percentages,

TABL® SHOWIN G TH® PURCTE TAGR OF TH™ COLOUR A D
COFSISITM CY OF MURRAH BULL SuMER

T Yame of the 0
S.to, 4§ character, ) o g e
3a Thicdc oreanmy 23,33
2e Thieck Milky, 32,33
3. Milky 30,00
4, Thir milky 12.33

The thick corsistency was observed to be 356,66 percent with
medium consistency of 30,00 perecent and thin ecornsisterocy of
13,33 percent of the total ejsculates studied,

Mmi The mear aetivity of spormatomoa was roted
to be 3,93 % 0,116 (Table 2 ard graph 1) with a coefficiort of
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variatior of 15,98 percert, The rarge was 2,00 (2,5 to 4.5)
as showr in table ©, The aralysis of variarce giver in
table 4 shows ro sigrificart variatior between bulls and'
betweer collectiors,

Hydroger jor covcertratior (pH)sThe mean ok was recorded to
Se 7.07 + 0,03 (Table 2 and graph 1) with a coafficiert of

variation of 2,27 percent with a range of 0.6 (€.3 to 7.4),
The aralysis of varierce was rur to see the effeet of bull
eid colleetior ard the "M test indieated that non of them

was sigrificart (Table 4),

Sperm_corgentratjors The mear sperm concertratiol was calecue
lated as 1071,73 270,96 milliars per millilitre (Table 2 and
graph 1) with a coefficient of varistiorn of 36,36 perecert,
The -range wes found to be 1571 millions per millilitre

(409 to 180), The data =ralysed for ¥ test did not show

ary sigrificant offact of bull and collectior (Table 4,)

The econcertration vapriod with cor:gistency ard colour as

showr in the table,

TABLT HOWIY 6 THT VARIATION I} OOFCTETRATION OF
SPERMATOZ0A WITH COLOTR ARD COMSISTTNCY oP
MURRAE BULL S®MF ( I MILLIOFS),

Sl.f‘o.wg Fame of chai-actar g Meagures in 8
0 { Wrinm e
1. Thick Creany, 100 1989
2. Thi ek Milky, 1095 1330
3. Milky, S5€0 1000

4. Thir wmilky am 560







GRAPH =1,

K2 X 8 0CAL®RE,
Reactiob time, l,em = 50 seconds,

Voluma (Volume of the

ej aculate) " = Ore millilitre,

pH (Hydroger fon coreentratior) " = Ore wit,
Motility (Initial motility) " = Ore wit,
Concentration (Sperm concehe

tratior) " = 2,00 millions,
Dead Porcentage(Percentage of

dend sperm), " = @ percent,
Morphologiecal abhormalities, " = 10 percent,

REE B
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atozoas The meal parcentage of dead

from cosiy rigrosir stajred smears by

spermatozoa agtimated

cowtirg 300 spermatozoa was, 21,78 & 1.87 percant( Table 2 ard

graoh 1) vith a coefficient of variation of 42,44 pereort,
The rabge recorded wss 46,00 percent (3,00 to §4,00).The
data were subjacted to "W test (Table 4) by runvirg
aralysis of varisnce ard ro significart effect of bull ard
collection was detected,

Mor ormalitiess Thesé were =gtimated by
analysirg 300 spermatozoa accordinrg to the el:zssié‘icatiar of
Blom (1950). The average abrormslities were worked out to be
24,497 poreent (Table 1 and graph 1), Out of vhich (a) Primary
abrormalities were 13,452 percert with a rarge of 29,333
nar;zent; (6,0 to 35.333) nercert ard (b) secordary abrormali-
ties were 10,975 percent with a rarge of 21,00 percert

( 1.667 to 22,6€7)percent (Table 2), The details of percer-
tages worked out Bull wise was showr in table (1) ard the
details of per'cervtages of avery abrormality is showm in
table 3, Amorg the primary sbrormalities 7, 132 percent

were of head abnormalities, wto 4,131 porcentage were of
midpied abrormalities and 2,132 parcent were of talil abrore
malities and double forms, Some of the abrormalities are
shown ir microphotographs,

Biometrics of spermatozoa s=

(a) Joat semers The mear head lergth, head breadth, tail

dees o000

length including middle pieee ard total lergth of wstaired
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spermatozoa were ealoulated to be 6,994 s 0,015 , 4,443 &
0.019, 54,173 & 0.102 ard 61,173 & 0,207 mierors (M) resect-
ively (Table 2), The size of spermatozoa of d1frerent bulls
are showr ip Table 5 with a oafficlent of varlation of
0.214 ; 0,432, 0,190 ard 0.340 percert regpoetivaly, The
rarge for hoad lergthy head breadth tail lergth ard total

_ lergth was 5,500 to 9.695; 2,750 to 5.500 § 41,230 to 63,250
ard 43,125 to 71,500 microns (Table 2) ramecuvelf. Tha
data were subjacted to " teét ard found that there is ro
effect of bull ard collectior or head length, head breadth
but tail lergth was found to bo irf1luer ced by bull vwhich was
statistiecally sigfificm"t at ever 1 percent level (Table €),

EFMmCT 0"' DI '
éE.c oo.oo 5’.9?.?52&‘.. !‘9{1’ The mean head ]_nngth and head

breadth of spermatozoa proserved ir glucose sodiwm bicarbo-
rate ogg volk diluter were calculated to be €,335 + 0,009
and 4,035 & 0,013 micrors respectively, whare as in shkim milk
eg8 yolk diluter were €.317 & 0,100 and 4,174 * 0,140 micrors
 respectively with a coofficient of variaticn 0,14 and 0,32
percert in the former diluter and 1,50 ard 8,33 percent ir
the raxt diluter respsctively, (Table 7)., The meap head
lergths and head breadths for irdividual bulls are glver ir
Table 9 ard 10, The data were aralysed ard " test was pun,
vhich revealed ro sigrifiesrt vari-tior ir head lergth
batwean bulls but a sigrificart vapiation ir head lergth was
sasn at ore pereert lovel between diluters, This test does

rot show ary sigrificart irtepaestion betweal bulls arg
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diluters, (Tsbla 8), Wth regards to the hoad breadth the "P°
test revealed a signifiesrt variatior at ons percert lovel
betwesh bulls and betwesr diluters and had showr irteractior
also at the same lavel, (Tabls 1),

(e) : , ; . :
At 43 houps preservatiors The mear hoad lergth ard head

*esecssctensenscsevercety
breadth caleulated for the spermatozoa preserved ir glucose
'sodium bicorborate egsz yolk ard skim 'mn;k agg yolk were
6.305 » 0,010 and 4,065 & 0,010 nicrors (M) ir former
diluter snd €.331 2 0,100 ard 4,102 ¢ 0,140 myerons (/%)

ir the later ailuter respectively, With a coofficiert of
variatior of 0,15 , 0,22 ;5 1,50 and 3.4 pareent respactively
(Table 7), The mean head lorgth, hasd bresdth with 200fflciors
of varistion were shown for individual bulls ir table 9

ard 11, The date were analysed and the "7 teat pevealed

a gsignlficart variatior ir haad length botweer bulls and
between diluters st ore percent level without any irtarzetior
(Table 8), The "™ test for heand breadth revesled a sigri-
fleart variation at one percert level batween bulls, botwear
diluters srd inter actior batweer bullsg and dilaters

Table (3),

(d) | :
$.72.hours.nroservobion:  The mear head lergth, and hand

breadth for the spermatozos presarved in glusoss S04 e
blesrborate yolk ard skim mille yolk diluter were €,79 »
0.011 ard 4,021 % 0,024 microns (M) gy former dilutep grg
€.853 & 0,077 ard 4,020 2 0,144 micrors (M) i tho later
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diluter with a coefficiert of variatior of 0,016 j 0,0353
1.12 and 3,83 percent respectively (Table 7), The respective
meanh head lergths ard head breadths with eoofficiert of
variation for individusl bulls are shown ir tables @ and 12,
The aralysis of variance run for the data revealed ir "™ test
a sigrificant variatior with regards to heoad lergth and head
breadth at ore percent level betweer bulls and betweer diluter
with irteractior orly for head breadth at ore nereent lavel
(Table 8), _

The data were agnalysed without ‘taking the preser=-
vatior time interval irto corsideratior the *™ test revealed
sighificart variatiors in head length ‘and heed breadth at
ore percert levels betweer bulls and diluters with irterac-
tior (Table 13),

For the aralysis of variance carried without takirg
the diluter into congideration the head lengih ard head
bregdth had showr a significart variation at onhe percent
level betwesr bulls ard between intervals, but irteractior
was obgerved only for haad breadth at five pereert level
(Table 14),

Ir the same way the "™ test carried out for
diluter and time irterval, without taking the bull into
congideration revealed sigrificsnt variatior 4ir head lergth
and head breadth at one pereert level betwaesn diluters, Orly
for head breadth batweer irtervals and with interactiorn for
head lergth at § percert level, (Table 15),
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The Bar diagram revealed a signifiesnt difference
of head lergth ard head breadth between unproserved and
preserved spermatozoa at every interval of preservation 1,e,
22,42 and 72 hours of preservation in the Glucose sodiume
bicarbonate sulphamszathinr yobk(GBY) ard skim milk yolk
(SMY) diluter, At 20 ard 43 hours preservation no sigrifieant
differences in head length betweer the two diluters GBY ard
SMY was fourd, but at 72 hours oreservatior the head length
of sparmatozoa preserved in glucoss sodium bicarbonate
sulphamezathir yolk was lesser thar the he=zd length of
spermatozoa pregerved in skim milk yolk diluter, And sigrie
flicart differerce of head breadth betweern the two diluters
was noted at all the intaervals of preservatior i,e, 24,43 ard
72 hours preservation, The head breadth of spormatozoa
preserved in glucose sodium bicarbonate sulphamezathin
yolk diluter was always lesser than the head breadth of
spermatozoa 1Ir skim milk yolk at 211 the irtervals of

sreservation 1,e, 24,43 and 72 hours,

F4red






DISCUSSION,

Tha preactior time and some of the semen
characteristies studied for murrch buffaloe bulls at Patra
have Dbaoh discussed with the findings of different
authors, V .

Ihe reaction time 3 The mear reactior time recorded for
the first ejaculste ir buffaloe bulls of Semen Bark ab
Patra was 152.6 #+ 27,17 seconds, Progent findirg is
guite ir agreement with the findirg of Viswanath Pillal
(1965i. He has recorded 152,5 + 5,35 secords for the
first ejaculate at Bombay, Probhu and Sharma (1954) and
Sengar ard Sharma (1965) have also recorded similar
firdings in different ejnculates taker in succession,
But Kushwaha et al,(1955) ard Cloufa et 21,(1958) have
shown lesser reaction time in 4iffarent breeds of"
buffalon, As suggested by Oloufa st 2l this differer ce
iv reactiorn time may be due to difference in genetic
make uwp of irdividual bull as well as difference in
marggerial practices and alseo due to different ernvirpnment
to which apimals are subjected, Purther Misrs and
Sengmpta (1964) havé reasored that loss of libldo is
also due to decrease in secretion of testosterone,

Ir present firdirgs the reaction time is a bit high
probably orly because of stress of eolleetion ir hot
smmer ard excessive use of bulls, Prabhu (195¢) ang
Russir workers have suggested that to pet lesser
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reaction tim the snvironmant of collection should be
charged and also heat cows should bo substituted iIr
place of qummy cow for arousing sexusl vigour,

The aralysis of varianee was rurn to see the
effect of bull and ejaculate ob the lergth of reaction
time ard it appeared irsigrificant, This is also
tallyirg with the openior of Prabhu and Bhattacharya
(1950, 1951 ard 1954) ir buffsloe bulls and with ths
- findirgs of Prabhu sbd Guha (1961) ir bulls,

The graph (1) Shows or irverse relationship
between coreentration arnd lirear relastiorship with
percantage of abhornal spermatozoa,

GHARACTRRS OF L AT STMTH,
e of the o te 3 The mea volume of the

ejaculate recorded was 3,27 £ 0,38 millilitres vhich
almost sgrees with the silimar vwork corried out by
Veernamaniayyar (1944) end Joshi (1261) ree&dj.ng 3 to
4.5 c,c, and 3,2 e,c, in Murrah buffaloes respectively
and was also ir sgreement with the firdirgs of Prabhu
and Bhattacharya (1952) with Utter Pradesh buffalos
bulls and Hafez and Darwish (1956) with Zgyptian
buffaloe bulls, But the result 4id rot tally with the
results of Bhattacharya snd Prathu (1953 and 1954) who
recorded 2,85 & 0,20 c,c. ard 1.7 & 0,38 e,¢, respectively
in Murrsh buffaloes statiorad at different places of our
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cowmtry and a],éu with Kushweha ot 8l.(1965), Kele (1262),
but this was legser thab the findirgs of Bhattacharya
end Prabhu (1952) (3,54 £ 0,18 e,2,) snd simil-r was

the firdirgs of Viswanath Pillai (19¢5) end Kouser
(1965) with Murrah bulls, Madatov (1956) with U.8.5.R.
buffaloes, Sayed and Oloufa (1957), Cloufa ot al.(1353)
with ®gyptian buffaloes, Misra and Gepgar ang Sergar

arnd Sharma {1964) with locsl buffaloe breeds have also
recorded higher volumes, The varfatiors ir volumes may
be due to the br‘aedli.ri‘erer:—ca and sige of the apimal
experimented, But irn the présmt study bull and ejaculates
have been fowrd to be insigrifieart ir causivg any varise
tior in volwme which is quite ir agreement with the
observatians of RKuswsha et al,(1355), Prabhu erd Bhaya
(1950) ard Prabhu and Sharma (1262),

The graph (1) shows a negative correlation

between volume and semer concentration,

Solour srd consisteray :+ The colour snd eorsisteney in
the present study varied from thick ereamy to thin milky
ard 1t was ir agreement with the deseriptior made by
Mehmoud ( 1952)4n “gyptiar buffaloes, Joshi (1961), Kale
(1962) ord Kouser (19€5) with murrah bulls, But 4iffereq
with the firdirgs of Viswarath Pillai (19€5) ir murrah
bulls, who could orly record milky colour with thick

ard thin corsisterney, The percertage of thick ereamy was
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lesser then that obtaired by Joshi (1961),vhereas

thick milky ard milky colours ancbmtad more than his
findings, The thickness snd creamyness were always
associated with more concertration of gpermatozoa anrd
followed almost the same description given by Mukherjee
ard Bhattacharya {1951) with Kumowi hill bulls,

Iritial motility s The mesr iritisl motility of oll Hnt‘ha
eollections vas 3,98 # 0,116 and is in conourrence with
the findirgs of Kushwsha et 01,{1955), Joshi (1261),
Kale (1962), Kouser and Viswanath Pillai (19€5) who
recorded 3,75, 3,84, 4.0 to 4,5 ard 4,0 £ 0,5 ir murrsh
buffaloes and Hafez and Darvish (196¢), Sayed srd Qloufa
(1957), Oloufs et 21,(1953) with Sgyotiar buffaloe
bulls, Sengsr and Sharma (19€4) with Utter Pradesh
buffaloe bulls where as Prabhu eid Bhaya (1950), Prabhu
ard Bhattacharya (1951), Prabhu ard Sharma (1954) and
Misra ard Serguwta (1764) vho recorded 3,63 » 0,233 3,073
2.69 and 1.58 ¢ 0,09 resgpectively in okbher breeds of
buffsloes which were definitly lover, The differer ses
may be due to the cold bath given just before collaectior
as stated by Prabhu (195¢) or may be due to the affact
of sesson Kuswsha et al,(1953) or it car also be due to
the full maturity of the bulls, Raouf (13¢5), Yhile
recording the initilal motility 4% was roted ( 43,33
percent) in 13 ajaaul'jtes out of 30 ejaculates, a very
feeble or nil motility ln;mediataly after colleotion,
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but thd motility increased vhile examining the same,
ir bull numbers 137,0/4,4 ard 0/3, This might be due
to high initisl pE as stated by Anderson ( 1944) ard
Jean Blair (1953) ir bulls, Thas '™ test wasg not
statistieally sigrificart for the effeat of bulls and
ejaculate, Similer were the findings of Prsbhu and
Bhaya (1950) Kughwsha ot al.(1955) ard Sayed and
Oloufa (1257) with differert breeds,

&ﬁe granh (15 indicates that the motility

is inversely related to dead peraentage of spermatozoa,

Hydrogen jon corgentration s (pH), The pH recorded
was 7,07 # 0,03 vhich was higher and does not tally

with the findirgs of Veersmaniayyar (1944); Kuswaha

et al,(1255), Tomar and Desai (1958-59), Kala (19€2)
Viswanath Pillai (19€S) the records of whose were 5,6
to €.4 § 6,6 to 6,93 6.8 to 6,95 6,4 to 6,7 ard €,43 »
0.13 ir murrsh bulls, Orly 10 nercent of the o] aculates.

were acidic ir nature, This high result may be due to
insufficlent excercise or might bo due to sensonal Variae
tion as stated by Prabhu ard Guha (1951) Kushwaeha ot al,
(1355) and Oloufa ot al,(1953),

This high pH assoeclated with feeble ingtinl
motility also leads to suspioior about the fertility
rate for the bulls, as stated by Mmnp (1954) that
excessive alkalinity ir bulls and rams vas often
accomp-rid by low fertility rate,
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The graph (1) does not show relationship
with other characters studied and ro statistioal diffee
rence between bulls and with in bulls was noted,

Coreantration of spermatozoss The average concentratior

of sparmatozoa ner millilitre for bull rnumber 38 was
1070 millionsy for bull no,137 was 1079,1€ milliors;
for bull ro, 4 was 813,17 millions, for bull no, 0/4
was 1029,17 millionsg and for bull no, 0/8 was 1362,17
milliors, The overall mean corcentrstion of spermatozon
recorded was 1071,73 ¢ 70,96 millions per millilitre,
This firding was almost ir agreemert with the firdings
of Kushwshs et al,(1955), Misra and sengupte (19€4)
Viswansth Pillai (1965) who noted 1034,393 1104 #£352
ard 1110,3 # 154,69 milliors per millilitre ir murrach
bulls, ard also with Prabhu and Bhaya (1950), Prabhu
ard Bhattacharya (1951),1!‘ Ut tar Pradeshit breed and,
Madatov (1956) ir Russian buffaloss, Sayed ard Oloufa
(1957), Oloufa et al,(135%) ir Tgyptian buffaloe bulls
and Sergar and Sharma (1964) ir loesl buffaloes of
UGtter Pradesh, It was higher tharn the findings of
Shukla and Bhattacharys (1949), Sergar and Sharma (1%4),
ir local Utter Pradesh buffaloesy Hafez and Darwish
(1956) with Tgyptiar buffaloss, This may be due to the
¢old water bath giver before collection, as stated by
Prabhu (1956), This may also be due to the falge mouwnt

alloved, to act as a nreeollestior stimulus as renorted



by Hale ard Almquist (19€0) ir bulls ard lover thad
the observatiors msde by Roy et al,(1953) ard Kouser
(1265) ir murrsh bulls, This may be the effect of
summer season as stated by Kushwsha et al, Oloufa et sl,
Misra =znd serguwta (Loe,cit)., The results were not
havirg any statistieslly sigrifieart difference between
bull ard with ir bull agreeing vith the findirg of
Prabhu and Bhattacharya (1951).

The granh (1) ravesled ir inverse relatiore-
ship to volums, as the edineertratior ircressed the
volume decreased and viee versa asrd tho reactior time

also had the same relatiorship,

Percentage of daad gnarmatozoa,

(1) The mear porcentage of desd spermatoma
obsarved durirg the gtudy was 21,73 4 1,37 percent,
Ths result agrees with the firdirgs of Josni (19€1),
Kale (1962) ard Viswarath Pillai (19¢5) who obtained
21.15 13 to 283 and 21,07 + 0,97 percent remectivezy
ir murrah bulls Prabhu and Bhays (1950), Prabhu apd
Bhattacharya (1351) -rd Roy (1953) ir othar breedss
Bafez and Darwish (195€) ard Oloufs et al (1952) ir
“gyptiar buffalos bulls, But the pesults ware higher
than the findirgs of Sayed ard Oloufa (1957) ir
“gyptiab buffaloes, Maidu ( 1960), Sergar ard Sharma
(19€4) ir loeal Utter Pradesh buffaloas, Kouser (19¢5)
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ard Saxena (1965) withk murrah bulls, The high percentage
®ay ba due to high temperatures ir summer and excessive
load of eollection in the season as sald by Misrs and
Serguwpta (19€4), Sayed Oloufa, Uloufa =nd Sayad ,Ro¥
(Loc, oit,),

Statistieal aralysis showed bull and
ejaeulate are irsignificant as far as varistion in
percentage of desd sperms is concerned as suggested
by Prabhu and Bhattacharya ( 1954),

The graph (1) shows a linear co-relatior with

volume of semen ard concertraticr of spermstozoa,

Mornholosieal abrormalitjes; Ir the pressrt study the

morphologieal abnomalitj.es were found to be 24,427
percent out of which 13,452 and 10,975 percert were primory
and secondary asbnormalities out of the six bulls four
bulls had above 24 percent and the remainirg two bulls
had below 20 percert of morphologicsl abrormal 8D APl G-
tozma, These results were higher thar the firdirgs

of followirg workers Prabhu and Bhaya ( 1350), Prabhu
ard Bhattacharya (1951,1954), Sayad and Oloufa (1957),
Oloufa (1353), Faidu (1960), Sangar ard Sharma (13¢4)
iv other breeds of buffaloes, Kushwsha ot al,(1955)
and Viswsnath P111-1 (1965) vho got 7,39 poreent and
9.54 percert res-rectively in thoir firdirgs ir murpsh
bulls, The abrormalities of hedy, mid plece, and tagl
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were noted to be 7,123, 4,192 and 2,132 perecept
respactively, This high percentage might be due to
summar gesson, It is evident from the findirgs of
Kushweha et 21, Roy (Loe, cit) who observed an inerease
trend ir abrormal parcentage of spermctozoa ir summer
thar iv sprirg ard avtumn, These findirgs are also a
1ittle higher than the observatiors made iv fartile
bulls by Lagerlof (193€), Haq (1949) ard Rollirsor
(19251), but lover thanh those demarked by Blom ( 1250)
ard observed by Bishop ard Har cock (1355),. Her ce this
much percentage of abnomal spermstozoa may rot have
ary eoffect on fertility rate, coireiding with ro ‘
complairts from fiald stationg cuestiorinrg the fortllity
of bulls,

The grash (1) shows a lirear relationship of
gbiormal spermatozoa with volume of seman, ap ircresse
ir volume ecausirg an ircrease ir percentage of abrormal

spermatozoa,

Biometrics of spermatozoas The mesr head largth, head
breasdth ard tail lergth irecluding middle piser of

wrstaired spermatozoa were maasured to be £€,994 +
0,015 A ,4,443 ¢ 0,019 A 2nd 54,178 + 0,102 A
respactively. All the measurements were more thar thoge
recorded for epididymal spermatozoa by Mukherjes eng
Bhattacherya (1949), The hend lwgth ¥as lesser than
that observed by Mahmoud ( 1952), Both head lergth ard
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hoed bre-dth were lagser than the previous records of
Guha et a1,(1959), Vatdu (19€0), Verkatasvamy and
Vedarayagam ( 1962) ard Saxena (1265), The ta 1 lergth
¥as also less than those recorded by GQuha et al, ard
Verk staswemy and Vedenayagam ( Loc,eit,) The di ffererces
ir head lergth ard head breadth betweer bulls ard
with in bulls were not statistieslly sigrifiesrt. But
tail lergth was sigrifi eantly different botweer bulls
at ohe parcent level, It seems with the above
diseussior that measurements of spermatozoa vary from
place to place and this may b2 due o the differerces
ir size and breed of the buffaloe bullsy or age of
the bulls as stated by Verkataswamy ard Vedsnayagam
(Loc.cit,) and Mukherjes and 3irgh (1964). Tt is
opirned the role of climate and habit of the bulls

may 2180 be resporsible for the charges,

Thus this gives a now operire to the furthey
workers Lo correlate tha diffarences ir fertility with
bjometrics of spermatozoa which may act as a guide for
the selection of breediﬁg bulls,

Effeot of Pragervstior or Biomatries of Sgn;métgmg
(rith Glucose Sodium Blearborate 53mghﬂozath£ Yo li( GBY)

ard Skim Milk Yi SMY ters)s

(a) 4t_24 hours 3 The head lergth and head bresdth of
spermatozoa preégerved for 24 hours ir glueoss sodiun
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bi carbonste yolk diluter ard skim milk yolk diluter
as per table 7 were lesser than those of fresh semel
spermatozoa,

The reduction in head length was 0,159
gnhd 0,177 microns and ir head breadth 1% was 0,33
and 0,269 micrors in the two diluters respectively.
The aralysis of vsriance (table=?) indieated that both
the measurements were sigrificartly different thar
those of fresh seman spermatogoa, reaching ore percert
level indicsting s highly significart reduction of
preserved sparmatozoazl head dimensions, This table
shows no affect of bull and interactior of bull and
di_luter on the head length of spermatozoa, Urlike on
head length, the analysis of variance (table 8) showed
a sigrificant effect of bulls or he-d breadth of
spermatozoa preserved for 28 hours, reachirg ore
parcent level, This irdicated a highly dgrificart
effect of bull spart from diluter on the spermatozoa
preserved for 24 hours ir the diluter, Thas detailed
averag® head length ard head breadth of spermatozoa
bull wise was given ir table, 2,

The bar diasgram made ir descending ordep
also confirmed the sigrificart difference of hesd
lergth and hesd breodth preserved ard fresh spermatozoa
further it also irdicated that there is ro sigrificant
differerce betweer the two diluters sven thoush tha

average hesd lergth of the glucose sodimm bicarborate
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yolk preserved sperm was nearer to fresh sperm head
lergth thar slim milk yolk preserved sperm, This
indieated that both the diluters had got the same
effect or head lergth of spermatozoa proserved for

24 hours, The aralysis of variance table 8, indicates
that there is also a sigrificart diffaererce ir head
breadth betweer preserved ard fresh semer spermatozoa
ard the bar diagram irdicates a sigrificart difference
between the two extenders ., As showr ir the table 7,
reduction in average head breadth of spermatozoa
preserved with skim milk yolk diluter was less than
that recorded in glucose biecarborste yolk diluter
preserved spermatozoa which was quite opposite to head
length that did rot show sty sigrificant aoffect, This
irdicates that skim milk yolk oxtender is better than
glucose bicarbonate sulphasmezathir yolk extender in
nregerving the biometries of buffaloe bull sperm=togzoal

head at 24 hours preservastior,

The presarvation of murrah bull semen studiod
by Joshi (1961) fowrd that out of four extenders he
studied, h2 got best sperm livability results ir milk
yolk thar glucose sodium bicarbonate sulphamezathn:,
whole milk and reconstituted nowdered milk entenders,
This swports the present finding ir keepirg wp of the
biometriecs of the sperm head, |

(b) At_43 hours of _pregervation : Tho table 7 indicates
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that the head lergth ard head breaith of spermatozos
preserved in glucose bicarbonate sulphamezatbir yolk

and skim milk yolk dlluter were lesser thsn the fresh
sparmatozoa, The reductior of hoad length and hecd
breadth of spermatozos ir the former diluter was 0,139 x
0,372 micrors and in the later diluter was 0,163 x 0,335
microng, The '™ test indicated wlike with 24 hours
preservation the head length of sperm was significartly
affected by bull agpart from diluter without ary
interaction, vhereas as per the table ® head breadth

was affected significantly by the bull as well as by

the diluter and along vith interaction, all these were
sigrifiecantly different from fresh semen spermatoma
reaching on»2 percent level, The bar diagram arranged ir
descending order also confirmed, the aralysis of variarce
table 3, showlng sigrificart differerce between fregh
semen spermatozoa and preserved spermatozoa measurements,
As recorded with 24 hours preservation, o significart
differerce between the dimensions of glucose sodibicar-
bonate sulphamogathir yolk preserved spermatozoa head
lergth ard skim milk yolk preserved spermatogzos at 43
hours could be seen ir table 8, even though the head
lergth of spermatozoa preserved ir diluters was sighie=
fieartly less from fresh semsh spermatozos as in tabls 7,
The same table indiested that the average® head longth

- in skim milk 7911! dlluter was resrer to fragh gemer

sparmatozoa, The average hend lﬁrgt‘h of soermatozoa
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preserved in glucose bicarbonate snlphamazathir yolk
did not resemble so much with fresh semen spermat0zon
as in the case of skim milk yolk preservation, which
was quite opposite with 24 hour of preservation. This
irdi eated that though both diluters differ from fresh
spermatozos, these tvwo diluters acted with same degrec
of effest at this interval of preservation,

But the reduction ir head length of spermatozoa
preserved in skim milk yozk dilutepr after 43 hours was
0.163 micrors, which is less thah the reduction of head
lergth after 24 hours preservatior 0,177 mierors i,s5, the
spermatozos hesd length had showr inorease with 48
hours preservstiorn over 24 hours presarvatior, but the
average heai lergth of spermatozoa after 48 hours
preservation was less tharn fresh spermatogzoa, vhereas
after 43 hours presorvation ir glucose sodium biecarborate
diluter the spermatozoal head lergth has showr a
further decrease as compared to 24 hours of preservation,
Theo regainirg of head lergth ir skim milk yolk dilutep
after 43 hours might be due to charge ir pormeability
of spermatozoal head length, vhich may be due to the
change ir pH of the preservatior or it might be due
to relaxatior of the acrosomes which had shrurken mope
durirg first 24 hours of prosarvation,

The table 8 showed a significart differerce i the
head bresdth of preserved spermatozon and rogh spormadozoa
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This differerce reached ore pareent level in 'F test
petween bulls and diluters, The bull wise comparative
measurements of spermatozoa were as showk 1p table 9,
The bar diagran confirmirg the differences betwesn
fresh ard preserved sperm showed a sigrificiart
difPerense ir head breadth within the two diluters
also hare also the average hsad breadth of sperma=
tozoa pregerved ir skim milk yolk diluter was nearor
to fresh spermatozoa thar with the sparmatozoa
nresarved ir glucoss bicarbonate sulphamezathir yolk
diluter i,e, the hea& breadth of Tresh sgpermatozoa was
4,443 microns as agairst 4,103 and 4,065 micrors in
the two diluters respectively, This shows that with
regards to head breasdth the sgme trard seen wif:h 24
hours preservatior followed here also, This irdicates
that skim milk yolk diluter is swerior to glﬁcosa
sodiun bicarbonate sulphamezathin extender wp to 43
hours,

Thaese findirgs were swported by irvitro trials
of Joshi (19€1), vho recorded belter survival of
spermatozoa ir milk yolk thar ir glucose sodium
bicarbonate sulphamezathir yolk oxtender at 48 hours
preservation, But the result digagrees with RKumar (19ec)
vho recorded nosignificant difference in biometries of
sperm hoad of buffaloe bull semen at 43 hours of prosere
vation with egg yolk citrate, skim miix volk, tamatojuee
and cocorut milk diluter keepirz egg yolk glucose sod4 um
bicarborate diluter as a covtrol,
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The effects of the two diluters at these intervals

was shown ir graphs 2 and 3.

(o) 4%_72 hours of_preservatiop: Also the head lergth
ord head breadth preserved in both the diluters decreased
shigrificartly from that of fresh semen, Table 7 reveals
a reduction of 0,195 x 0,422 microns ir glucose sodium
bicarbonate sulphsmezathin yolk diluter and 0.136 x 0,363
microng ir dkim milk yolk diluter, Table 8 of analysis
of variance irdicated, as with 43 hours that bull and
diluter had shown highly sigrifieant effect or head
length resching one percent level without any interactior,
The head breadth of sperm was affected by bull and
diluter with interaction all reaching to one percent
lavel of significance and differed sigrificantly from
fresh semen, The bar diggram also confirmed the snalysis
of varience firdings, but here, wlike with 24 and 43
hours preservation, the bar diegram has shown that both
the diluters differed significantly ir preserving te ad
length 3 spermatozoa preserved in skim milk yolk diluter
had a head length of 6,858 micrors as compared with the
head length of spermatozoa preserved in glucose sodium
bicarbonate sulphamezathir diluter whieh was 6.779
microns, the trend was as with 43 hours preservation,
orly irdicating that the former diluter is better than

the later diluter to preserve head length nearep to
fresh semen spermatozoa,
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But the reductior in head length after 24 howrs,
48 hours preserved in skim milk yolk diluter was more than
that of spermatozoa preserved wto 72 hours i,2, the head
length was redueed by 0.177; 0,163 and 0,136 microns
respectively indifferent periods of preservation from that
of fresh semen spermatozoa, This shows that the head lergth
of the spermatozoa preserved in skim milk yolk dilufter
has more shrinksge after 24 hours preservation, vhich was
regained gt 48 and 72 hours preSGrva.ﬁion to certain
exteng, but differed sigrificantly even after 72 hours
with fresh spermatozoal head length, where as in glucose
bicarbonate sulphamezathine dlluter the reduction in head
length was gradusl from 24,48 to 72 hours preservation i,e,
0,358 0,373 ard 0,422 micronsg respectively with regards
to head breadth also the sagme trend as recorded with 48
hours preservation was noted, The skim milk yolk dilutep
preserved the head breadth nearer to fresh spermatozoan's
head breadth thar glucose sodium bicarborgte sulphamezathir
yolk diluter i,e, 0,363 ard 0,422 microng regpectively ir
the two diluter,

This obviously indicated that skim milk yolk
dgiluter is better than glucose sodium bicarbonate diluter
to preserve spermatozoal head shape negpep to that of
fresh gemen spermatozna, this was swported by the
1nvltr?’;>resmat1m of Joshi (19€1) who reesrded better
liablity of buffaloe bull spermatozoa in milk yolk then
%68 yolk glucose sodlum bicarbonate sulphamezathin ailute,
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The aralysis of variance run after 72 hours
preservatior between bulls and diluters between bull and
irvterval, and between irterval and diluter swported the
findings and the statisticnl analysis carried out at
differert intervals, as shown in table 3,13,14 and 15,
The graphs no,2 and 3 also expleines the same,

The precent work agrecs to gsome axtent with the
statistical firdirgs of Mukherjee ond Dott (19€0) who
recorded sigrificart decrease of head length and head
brﬁadth of bull sperm ir one of the two extender used
ard with the findirgs of Saxers (19€65) vho also rocorded
a sigrificant decrease of head lergth of Hariara bull
.spormatozoa after 72 hours preservationg Rathore and
Mukherji (1261) ard Rathore (12€¢3) who recorded a
signifiesnt decrease ir head length and bpeadth after 7o
hours of preservation in both the diluters they uved,
But the presert result did rot tally with the statistiogal
firdirgs of Faidu (019€0), Saxera (1965) ard Kumar (19gg)
who found no s:.mfican't difference 4in pres;med and
urpreserved spermatozoa in Utter Pradesh local ang
murprah buffaloe bulls and Saxena (Loc,odt) 4r ranm
spermatozoa 8150 vho got nor significant pesults,
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SUNMARY,

The reaction timo ir mwrab buffaloes bulls -
and cortain characteristics of their gemen were studied,
The influerce of glucose sodium h&c:arbﬁnate sulphame zathin
yolk and skim milk yolk dlluters on the morphology of
spermatozZoa was recorded, Six first ejaculates were
collacted at 4 days intervals from each of the five
murrah bulls taker for this experiment,

1) Reagtion time (a) Ihe mear resctior time
recorded was 162,6 & 27,17 seconds,

b) An irverse relationship betweer reaction
time and concentration of spermatozoa and a lirear
relationship for reaction time and percentage of

abrormal spermatozoa was noted,

2} NYolume of the gigoulpte 3 The mear volume
was noted to be 3.27 + 0,33 millilliter per ejnculate,

3) Soloyr_apd_cproigbency, Foted as
a) Thick ereamy, Thick wilky,milky erd Shin
milky,
e) Thick consistercy was observed in 56,6¢ |
percent ard thin congisterey in 43,44 percert

of ejaculates,

4 Judiiol motilitys  (e) The moeen ingtiay
motility recorded was 3,98 + 0,116,
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(b) 43,33 percert of ejaculates were Mavivg
feedble or no motiiity Mmew;atam aftey collection of
semen but improved in motility while examining under
mieroscopo,

. @) The motility was noted to be inversely
related to dead percentage of spermatozoa.

var: trations {a) The average sperm
concentration studied was 1071,78 % 70,96 millions per
millilitre,

b) Concentraticn varied with colour and
consistency of the ejaculates ,

e¢) Concentraticn was found to be inversely:
ralated to the volume of sjaculate and reaction time,

a) The percentage of dead spermatozoa vas 21,7 #
1,87 parcont, |

b) A linear carrelation between percentage of
dead spermatozoa and volume of ojaculate was noted,

=¥ LX)

a) 4 total of 24,427 percent of ghngrmal,
gpermatozoa could be recorded, on on average with 13,452

and 10,975 percent of primary and secondary abnormalitics



respectively,

Fo significart offect of bull and el aculate
vere noticed on the ciasracters noted agsinst numbers
1,2 and 4 to 8,

3) Bjomstrics of spermstozog.

a) The average head length, hoad breadth and
tail length of mermat.o#aa measured were 6,994 2 0,015
4,443 + 0,019 ard 54,173 + 0,102 microns respectively
with a spermatozoal length of 61.1? 4+ 0,207 microns ob
ar average,

b) Feither bull nor the ojaculate influenced
the head lergth and head breadth significantly, but
a highly sigrificant difference wes found in teil lorgth
batweer bulls,

e

L O < f

-

hours of preservption § The influsnece of preservation
with the diluters for 24 and 48 hours has been studied
in this experiment, This does not sppear t have bea

noted by any previous worker, A total of 5400 spermatozoa
were measured in studyitg the effect of diluters,

i) At 28 hours of pregervations the heag
lergth and head breadth were ¢,334 & 0,009 ang 4,085 +

0,013 microns iv glucose sodium biearbonate sulphamegzathip
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yolk diluter snd 6,817 & 0,01 and 4,174 & 0,14 microbs
in skim milk yolk diluter, 4 highly sigrificant drop

in head length and head breadth was noticed between
preserved and m.sh semen spermatozoa, No effect of bull
was noted on the head length but both tha dilutershad
highly sigrificant effect on head length without any
significant difference between thewm, .

A highly sigrificant effect of bull and
dlluter was noted in the drop of head breadth with a
significant intraction, '

Skim wilk yolk diluter was found %o b2 bettepr
than glucose sodium bicarbonate yollt diluter,

11) At 48 hours presgrvationg The head lergth
ard head breadtﬁ of glucose sodium bicsrbonate sulphas
mazathir yolk diluter and skim wilk yolk dilutep
preserved spermatozoa were €,805 # 00,0103 4,065 + 0,010
and 6,831 ¢ 0,010 end 4,108 microns respactively,

4ii) The proaarveii spermatozoa had diown a
highly sigriflcant decrease in measurements than fresgh
semen spermatozoa, A significant offect of bulls was
roted in decrease of head length ard head breadth
spermatozoa preserved in diluters, but diluter did not
play apy role, IP head breadth it was quite pposite,
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showing highly junzr:omt. difference with interactiong
where the bull as woll as the diluter played their role,
Here also the skim milk yolk diluter proved to be better
than glucose nodim bicarbonate sulphamezathin yolk
dlluter, '

111) 4%_72 howrs presgryafion s The mesn head length

ard head breadth in glucose sodium bicarbonate sulphem
mozathin end skim milk diluter were 6,709 + 0,011, 4,021 &
0,012 and 6,353 £ 0,077, 4,030 + 0,144 micrors respactively,

A highly sigrificent difference was found 4in
head length and head breadth betweeh preserved and
fresh gemen spermatozoa, Tffect of bull and dlluters was
found to bs highly sigrificart with sigrificlant
interaction only in case of head breadth,

The head length and head breadth of spermatozon
had shown a decrease in glucoss sodlum bicarbonate
sulphamezathin yolk theh skim milk yolk diluter proving
the later diluter as a better ohe than the former
diluter for preservation of spermatozosl head shape wp
to 72 hours,

The skim milk yolk diluter has shows & marked
decrease in head lemgth of spermatozos at 24 hours
preservation vhich was to some extent, the lost deerease
was regained subsequently at 43 and 79 hours of
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preservation, ¥ith glucose sodium bicarbobate sulphom
megathir diiluter, the decrease in hosd lemgth of
pregerved spermatozoa had irereased as the interval
ivcerease from 24 to 43 to 72 hours,

In -case of head breadth, tho trend of decrease
in broadth was observed to bs increased as the proservation
irterval ircrease from 94,43 to 72 hours, Rzcspt in 24
hours preservatiod i skim milk yoltt dluter the head
letigth of gpermatozoa was nNearer to frosh somen spormas
tozoa thoh with that of glucose sodlun bicarbonate
sulphamegathin yolk diluter, The heed breadth of spérman
tozoa preserved ir skim milk yolk diiuter was noted to
be rearer to fresh spormatozoa than the other diluter,

- Bo the skim milk yolk dllutor is corsidered to be a
better extender thah gluccse sodiun bicarbonate sulphaoe
me gathir yvolk diluter for preservivg buffaloe bull seien
uw to 72_ hours,
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T ABLYE -2

RUSULTS OF STATISTICAL AFALYSES OF DIFFRRTNT mmam’mo '1C8 OF

BUFPALORT BULIL SUMWN, 3
s Ve
Sl.{haractey fMean ¢ ¢s,D, a 5.X, g Ce
Fo,( § 0 mumt Mawimum §
1. React,time 152,60 15 635 148,603 27.170 97,40
2, Vol,of njasec 3,27 0.7 9.5 2,05 0,330 63,50
3, It motil, 3,98 2,5 4,5 0,6360 0,11€ 15,93
4. pH, 7,07 6.3 7.4 0,1610 0,030 2. 27
5. Sperm cor- 1071,73 402,0 19%0,0 333,734 70,960 36,36
cantpation , ; : ) :
M1lion/m1,
€. %of desd 21,73 8,00 54,0 9,260 1.870 42,44
spernm,
7. ’ fibfGrHll %.‘3 10‘00 47.333 - = -
Spﬂ!'l L]
¢a) Primary 13,45 6,00 35,333 = - = -
Abrormal,
(bl Secordary 10,98 1,667 29,667 - - -
Abrormal
Re Biometries
oF sperm
(a) i!eadth 6,294 5,500 9.625 0,45 9.015 0,214
ar
(Hieroaa)
(b) Head 4,443 2,750 5,500 0,53 0.012 0,432
bresdth : ;
(Micrors)
(e) joal, 5417 41,50 3,903,070 0,02 0,190
(Hicron s) : ‘
(d) Total €1.173 43,195 71,500 6,22 0.207 0,240
sporm
lovrgth,
(Hierors).
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