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The Hational Comniosion on Agriculture have targetied
an annualk milk production of 64,40 milllon tonnes by 2000 AD
and to achieve this anbitious goal & much fsater pace for
intensive cattle development has buen duly recommended. The
poor performance of our indigenous castle {s hesediny. 7To
overcame this, crossbresding with emotie temperste breeds
such as Jerasey, Drown Swiss and Nolstedn Priesian has been
accepted as a major tool. This offers a bwoad genetic basie
from wideh, by a process of rigorous seloction and appropriste
£i¢ purposes.

50 and 62.5 for achieving superior milk production sralts,
this level of exotie inheritance crossbred bulls have to be
depends partly upon the frequency with which they are ejacus
lated and partly upon the preservation of maxtmum fercility
tilicy of spermatoron wnder ohilled condizions for a




pericd of three to four days have been successfully evolved
{Salisbury gt al,, 1941; Pursley and Herman, 1930; Almquist
et al. 3 1984; Kerruish, 19563 Adler and Rasbesh, 1986 and
Foote, 1970). '

There are reports to indicate that sperm abnormalities
occur during preservation in different extendars. A nega-
tive correlation between abnormal sperm cound and fertiidey
was noted in the mm&e&n—-i“m&amangam and Brovn Swiss
ongols mssbnaa buils by Rac and Rao (1979}, Khan and
Kharche (1983) reporked on the semen anasmisties and
fertilicy of Jarsey bulls in tropies. Alterations in the
aavosemal structure has been reported to b the most impore
tant ultrastruoturel change of spermatozes affecting ferti-
1ity ( Sattar, 19‘?3)‘.{ The relevance of sparm morphology in
rospect of fertility has besn adequately stressed in amreral
reports, However, studies on morphological changes of spere
natozoa of crossbred bulls during presarvation in different
extenders which has a definite gorrelation to fmmmy
appear to he scaaty.

In the present study, ah attempt has been made to assoss
the various morpholepical changes of specmatozoa of crossbred
bulls in different extenders at various intervals during
preservation.
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REVIEM OF LITERATURE

Actempts made to evolve an securate and objective test
for assessing the potential fertility of & bull on the baais
af some specific charscteristics of a glven semen sauple have
#o far not boen suscessfuls. The consensus of opinion pres
valling is that & combination of ghavacteristios such a8
ejeculate volums, inttisl motilisy, oc catlor
bilicy of spermatosoa and the magnitude of incldence of
spermatorosn almormality will serve the purpose of & single
sure test w0 select tulls of kigh fertiliey from a mized herd
{Maule, 1962). Pusthor, information regarding spersatozean
in different extenders, though available in exotic bulls, is
mmmwm Howavers the various obsete
vations made sre beiefly rveviewnd.

The moen concentration of sperus for the figst end
second ejeculate in the exotic bweeds of cattle has besn shown
28 1,259 and 1,281 sillion per onn respectively (Saldsbury,
1944), “The concentration of spermatonos per al of semen in
the cese of Jes taugus bulis has beon reported as 1100 millions
by Blom (1980)., The sperm count in Brown Swiss ulle has
boen found vo he around 1,306 millilons par oms (Mathew, 1974).
Rao and Rao (1974) found 1296 millions sperms per nl of semen
in Bos tauwrus tulls. A sperm count of 1472 millions per mi
of ajaculate has been yeported in Jersey-sindhi ovossbred




balls by %oe ond Roboyye (1077). Roo and Rao (1978) have
vecorded 924.09 and 611.04 mililony pposmy por Al of senen
i the guse of Bvoun Swicm=Ongolo sad Holstedn Prieclens

SROEA COBCSALES o
Fol.00 adlilion par ods Rajn zwmx copartad & opovn Gone
sontretion of 1569.64 & 55,37 wirilons sur nl of sevwm 4n
cusn of B Sulss gfcassbged bedlse Mo gloo douad Shak
shese ves we signtfiemt verlauien betwveon budls in sespech
of physicol chersetenistios of ‘oo and mm goneensretion

30 Gmonmy Gwlss evossheed BElAge

Responsug poported o m T a:gr @ﬁﬁﬁ%@@
138 ﬁ&a e&%&ﬁ am& Tl by Brabion gb ake &3%&2« The poge
Lot s %" Idve .&z@m fn tho ojsculabe of Wasfone MNils has
en retosded as 70,8 by Tomer gh 5l (3068) ond 5046 By
Sdngh %%@, mmn The Mve spomn count #n the ajecutote
of floweis Priesionetagnde fusetnooie lis vos
FepePhod o3 GB.300 and 87.22%, veopectively
{10981, Seomue ond Teipesd (1978) vocoxded 53.0% por ot
Lhve speom A% the semun of SerseyeSshival obosaiwed Bullse

Signdsiosnt sosaonal varisedan &
amm by saversl m&@m ¥
1) 3059

%.@&w 1966 ond Ras sHE Rody,



Bishop @t ske (1954}, Browa (1959) and Almguist gt gl.
11963) have reported that the average percentage of initial
motility of spezm in the ejsculate of Sostaurys bulls were
83%, 63% and 65% respectively. The ifnitiel wotility of
- was observed to be B4.13% and 80.00% respectively (Rad and :
Reo, 1978) sod in Jersey-sshivel, 71.17% (Saxena snd Teipatl,
1978)s According to Raja (1981) the intufel motility of
sperme in Drown Swiss eropsbred bulle was 66.24 & 0874
e ohserved no significent varistion in initial mokility
of sperms botween Brown Swiss erossbred bulls.

The basic charaovers of g Alluting fluid of semen
sample are (a) Osmotic tensiony (b} pi, (o) buffering capa«
elty, (d) nenetoxicity and (@) a orsect belance of electro
lLytos and noneeloctrolytes, cations snd anions (Anderson,
1945}, Stability of the diluent even asfter prolonged storage,
prosence of substrates £o Support the reduced motsbolism of
the stored spermatomca ond sbsence of any detrimental oX Lne
hibiting effect of sntiblotics are slso msgsential features
of diluting flulds, The diluent should he easy Lo prepare
tosoa Ln & clear fluld snd render no Alfificulty in the
Sleaning of glesswares or other somen mmu {(Haulw, 1962).

Salisburny gt al« (1941) described egy yolk citrate as



mmmwummmmmwam
on sperm metaboliem, Bgual volumes of egg yolk and of
gither a 3,6 or & 2.9% solution of sodium citrate {ainydratae)
ot gl. (1948) and Aschatifeniurg (1950) showed that & 2.9%
eitrate concentrotion was lsotonie with semons Melrose and
Stowart (1956) obtained egually savisfastory conception rates
with equal volumes of eithor 2.9 or 3.6% sodium gitrate Solu~
The use of g yeduced guantity of yolk was etudied by
Stewart ot ghe (1950), Aluguist (1951a) and Molt (1982) and
roported that fertility was not affected even when the yolk
concantration was raduged to 208, Albright and Erb (1958)
studied the desiraidlivy of the egy yolkeclirate (¥C), whole
milk (9), aldm nilk (SM), and ey yolkeglycine (¥G) and
thalsr combinstions bused on progressive motility of sperma-
tozos after dilubing semen at the rate of 1124 and storing
at 5%, It was found that YO, Wi, S end YO lowerad sperm
mokilivy afver extonsion at Jday 3 and day 7 of storege
(P <0.01) compared with their various combinstions, Combi-
natdons of Wi, YO and SMYO showed hdgher average motility on
day 7 (P <0401) than AL WMYC, SMYQ, WNSM oF YOG, YOUU was
superior to alcher ¥C or YO alone. WM, SM and WG hed
nighes motllity after extension (¥ <0,08) than the same
extender containing glywerols They aleo reported that



addition of 2.9% glycine enhenced the abdlity of sperm to
maintain progressive motilicy under storage st 5°C, when
extended with W, SM of YO,

Glycerol has a definite deopressing effect on lactic
acid production by spetmptosos when diluted with comuonly
wsed semen Gilueate such as heated skim mdlk or egy Yokl
citeate. AMocording to 0'Dell gk al. (1989) glycerol would
possibly depress glyeolysis by bull apernstonos.

Foote and frston (1960) reported that a yollwaitrate-
luoose-glyoine~sul fanilmide-antibiotic extender,; designated
a8 C«16, maintained 49 and 52 per cent of motile spermatosocs
maaamﬁwmmzmms*cmmmmu@

Towar and Desal {1961) found that egy yolh=glucose-
glycinoesodiwn clirate and agy yollk-glugose~fructoso-godiumn
cltrate were Wm than ogg yolkesodium eitrate and eggy
pility of buffelo semen at $°C and 7°C, They alse reported
that the presence of glucose, fructese snd/or glyolse is
indisponsable for the preservation of buffalo ull semen,
The grester need of metabelimable sugars by the buffale bull
paratively higher rate of fructolysis by thems

when 10 or 13% glycerol was incorporated fn skim milk
diluent by gradual mum@muﬂ&?m;mmﬁ'ﬁ.




botween $he 48k ond Gth ﬁm ¢ ntogeys Or S mwaﬁ
dhtuont vithout glycsrel {(Alugulst, 1963).

proved eha eureivel, of Bukh apar choped ob B°C, tub Gy

Brpos savvsvel and %mm 40 ineveoss clsgdn

¥zis (1983) devieed five dilutowe for prosegvation of baffale
somen weing VoryAny pRoporslons of whele il gy yollk,
ghusnnn,s neddumiaarhonstn end

& andiun qliorste Gihydeet
He @W@W %&m ik Giisante ﬁ&'@: &:.n-.p_: wWora abla ¢

3580 {oundey of dogn fow whdeh S0 zev gent m&&&w da
prosonted) wos nedntuined for S, §; 9.8 and 8.3 days In @op
ol altwate Glluents % 5.9 B and 8 days 4 alll dlluenty
4y 84T 111 @ 30,7 days dn glusso-oodiun bHlosshonst
culphamozathine GAMGEORE By Geds Db ANQ 045 ﬂ&y& fn midis
vith (iyoine dblusnt for baffedos cobis orosshred and dHed




¢itrato-nilk-glycine dilusnt was best for Muffaloe il semen
wheress glucose-gsoda bicarb diluent was ildesl for 2eby Cross-
red and Red Dang bull senen, Abhi and Crowal (1971) studied
the Meeping guality of buffale senen in three difdertent
diluents at three dilution rates, They found that ab 4 &
8°C aodium citrate (2VQ) ddluent was nueh inferior ¢o Foote's
(CUR} end Clyeine (E¥0) dlluents on sll the three days of
storages They alse found that Poore's (CUR) diluent was
aslightly supexior to glycing on the lot day of shorage m
both were of nearly equal value during 2nd day. However, the
glyeine was more efficiont for storage perlod beyond 2nd day.
There were no significant differences in motdlity during
storage in dilutcion rate of 1310 end 1420 bt thove weve sigs
nificent differences between 1310 and 1150 and botween 1120
and 1950 dilutions, They akeo reported highly sigaificant
of dilutlons was independent of the dilvents, Foulkes and
Stewsrt (1977) found that the percenteges of non-return rate
of cows at 16 wewsks wore 86,4, 67.1 and 66.1 when semen £roe
w6 in the egy yoll-lactose, 9gy yolkecltrate and Lipo
protein cltrate diluent xespectively were used,
| Significent differences ia motilivy of ¢hilied gost
semen stoved for 32 deys at 6°C diluted in CUE and egy yolke
eitzate diluent have been reported by Koh and Ong (1977).

Park and Hunter (1977) studied the immunological aspect
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of diluent containing egy yolk and reported that undexr
routine sonditions of areificial insominetion, thiee to four

Leke and Ras (1980) reporsed thet Teis -agg yoliwgluccose
and milk extenders were significantly superior o ogy yolke
eitrate oxtender in maintaining spermstoscsn motility of ram
semon upko 72 hr.

vatson (1981) studied the zole of lipdd and protein in
the protection of ranm spermatosos st 5°C using eup yoik
lpopoetein and reported that the phospholipld of low denw
sity ilpoprotein fraction (LDP) of eyg yolk provides the
LDF was reported to solubllize the Lipid snd would bind it
o the cell membrane.
protedn fraction, used Ln confunction with slksline-phosphae
tassmconjugated goat antd-rabbit 196 to demonstrate lipoe
protein interaction with bovine spermatozoa showed that iipo~
mmmmrmmmmuummw
irreversibly sasccisted with the sporm membrane (Cookson snd
Foulkes, 1984}, Sdnoe skim milk is considerably chesper, its
258 8l (1934), verraish (1956); Adler and Rashbech (1956},
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and %mgm {1998) moporved thet host teeeted froeh eido
rdlle wos as affockive 6o yelkeoltgate Gllumbs MOlLOae
_ ponted thas peedered skfn wilk weas as
fioatdve oo fuush oidn ndlk a8 @luents. Buk shay aleo
platashle differences in qencaption 4o

at ﬁ*‘c zvmwsmﬂ & mm&w patdny of ons of swve (0«4 sealad
forr By & o0 049 doyn vovpoctively. Rejenshom .

(1999) opdned thos ¢itwie guid &?&my and mawag@ yollk diluens
nove pbtber provorveldlity dor buifalo apasmsboss TN S5Y
yoil eltveto Allesnts

Porslebt ont Van Bonark {10G1) popoeted
aﬁ@&m iike T2io hed boow ased aﬁﬁmm&%&g 2oy mainbady

siologiesd pH oml thot ther asted My divegt edupesion of
ﬁmmgm forw wivhout Banedlche reduction $u cachondionlde

ptie Betwoon Tots phoophato @ilusnt and Gluconew
Msgiteate Allunnt, Lopstho (10M) chuerved oo sigeiéicant
ivenct 35 opemm ouevivel fate Suriug prescrvetion of wWm
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semen, Salakwishnan (1979) reporved su average motilicy of
75439, 62,97, 49.90, 37.42 and 19,30 per cent, vespectively,
after 24, 48, 72, 96 and 120 hours of storsge for buck semen
dtluted in Tris at a rave of 1:10 and preserved at 5°C.
Mathew gt al. (1984) studied 18 combinations of 0.2 molas
vedis dAlluent with sin varying levels of agy yolk at three
levels of pit at the temperature of 3° o 5°C and 6°C to 8°C
for buek secen and found that diluents containing 20 per gent
and 25 per cent egy yolk were superior et seventh dey of
preservation at 3° to 5°C with an everage wmotdlity of 58453
per cent and 61,29 por cent respectively. The pi levels were
not significant in maintaining motility. Further, Toie die
luent with five per cent egy volk wikth pit 7 was found to be
superior to diluents containing higher percentage of ey
yolk for preservetion st 6° to B°C,

Ascording to Davis gt ale (1963) survivel of bovine
spoxmatosos in 0.2 and 0425 molar Tris-bufifered yolk glycerol
(T90) extender was superfor to that in & standard citrate=
yolkeglycezol (C¥0) extendar at 9°C, ~25°C snd -85°C, They
in D42 andt 0.25 molar Triowyolkwglycerol, respoctively mein-
talned 50 and 48 por cent aversge motility after edght days
of storage at 5°C, When bovine spermatozoa were preserved
in 20 per cent yolkeglycerol extondexs with 0.15, 0,20 and
0425 molar Tris and adjusted with aitrie acid to pit of 6.5,
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3 years, the percentages of hoad abnormalitises, free loose
®imal protoplasmic droplets were reported to e 7.13, 2.76,
0475, 2,87 and 1.74, respuctively (Rao and Rao, 1980). In
case of Brown Uwiss crossbred buils she avarage speem head
abnormalities, free Loose haad, middle piece sbaozmalitdes,
found o be 3443 3 0,300, 4:91 & 0.439% 0465 3 0.45%,
8447 & 0,775 and 1,20 % 0.148%, respectively maja; 1981}«
Red Dane-iathd orosshred dulle had higher pexcentage of
sporm altmormalisios then Red Dane bulls (Mumms
1982).

and ongole tmils, Raju and Rao (1902} recorded respective
perosntages of 8,69, 6,75, 3.77 and 4.77 spesm head abnorme-
1itiesy 64906, 1.00, 0,83 and 3,26 free loosse headsy 1.06,
0460, 0445 and 0460 prowmimal protoplasmin dropletss 0«43,
Bs33, 0440 and 0433 nid ploce abnormalities and B.31, 5.72,
5,80 and 4,05 tall sboormalities. Raja and Ree (1903) found
significant varietion botween bulls in the incidence of head
sbnormalities, free Loose head, mid plece sbnommalities, tail
Hag {1949) and Rollinson (1951) are in mesr sgressent
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3 te 4% alwormal head; 4 to 10% abnosmal mid plece, 0.5 to
2% alnormsl tall and 0,5 o 6% fres loose head, Van Dongen
mmsmwummmammmuw
and 37°C in ogy yollcitrate diluent, the spe opoan hoad
mmﬁmmwwammm They
did not however £ind any significant differences hotuween
mmmgmmmmmmmmm
informed that storsge at 27°C signifigantly incressed the
sperm head sres. In contvast there was no ¢hange when
stored at 5°C.

Tomer gt gle (1964) studied vhe morphological charac-
reported that the normal length and hweadth of spormutonoan
head of Harisna and Murysh Wulls wore 9.220 & and 7.656 A,
and 5,271 & and $.003 4, Tespectivelys They further reported
significently after preservation for S days at 5°C.

Acgording to Yasley (1969) the ultrastructure of bull
spermatomoa was almost identical before and after freesing,
m:mmmmmwmmmm
"Wx
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the speym head mEasUreRInbds

slor cop ko the grostost widih, leagsh e
glese and lengeh of sadl weee 3«?@@ $3.024 1,08 snd 42,20

wgwmﬁmgmmm
it A b %&m@z&a were sove offloiint in m&mw&m m@aﬁm

w%mmﬁ%mawwﬁmmmw¢
Dreddoraam ond Poote (3969 studies ghe iw-u’ of

welle and fus (1979) Reported

e offlcacy of Yolloerva
sdei oftoaivoly abIaEbea She uexos of baukly £amy
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of oosin D and fast goeen PO, was effective in revealing

acrosomal charscteristics of spermatozoa in both fresh and

MWam The presesce or absence of The AcEo~
mmﬁww and cone

Wwatson (1975) mgmm tho efficacy of Glemsa stain

Dokt (1969) found that whop the acrosons is lost as &
rosult of eold shook, the equatordal segment is ralsed above
the level of its surroundings and a series of holes oF
indentations appesr at the posgerioy bordars

The incidoncs of sovosmal abnormalities incereased
with the advancement of storage period in all she four
ailuents vime, Russion dilutor {(RD), Clucose cltrate (OC),
Russisn dilutor-Catslase (ADC) and Glucose citratesCatalase
(GomC) when stored ot amblent temperaturs (20-26°C) in dssk
place for 120 hr. 7The increase in abnormalities, however,
was minimum fn RD«C followed by RD, 0O and GC-0 dllutor

" il @& ales 1978} Rao sod Rao {1979) studied the
morphology of bovine spormetosos during preservation and
Storage in throe different entsy La0es 04y yollmoltrate,
Teis puffer and eltric acld whoy and oheerved nd significent
fresh end stored somen, while a significant increase was
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MATEATALS AND METHODS

Five healtly crossbred bulls in the age group of three
o seven years which wege maintained under identical condi-
tions of feeding and management in the artificlal insemina-
tion centre attached to the College of Veterinary and Animal
study, Semen samples were collected from these hulls by
artificial vagina method (Perry, 1969) dQuring the period
from May, 1985 to September, 1985, Collections were made
once in a week from fach bhull and 72 samples so collected
were utilized for the study, Immediately after collection
these semen semples were subjected to routine ovaluation for
colour, volume, density, mass activity, pH and motllity as
prosedure (Robert, 1971).

per the standard
7o determine the percentage of live sperms, nigrosin-

eosln stoined smoars were prepared (Campbell st zl., 1956).
Percentage of different types of sperm abnormalities

was assessed by using Ciemsa staln and wes classified as

described by Dlom (1972). The
estimated haemocytometrically.

To study the effect of preservation on merphology and
Motildry of spesms, the semen samples vere diluted in egg
¥Ollmgodium aitrate, fresh skim milk and Pris dlluent at
£OOM tempersture in the yetio of 1120 and after gradusl cool-
ing Stoved in the refwigerator at 5°C.
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Tys yolk citrete dilusat wos propaned by adding 2.8 ©
of softum citrats dibydrato (Ha,C N 0,H,0) &0 100 ) of
double digtiiled waver and mizing 46 at & rate of one pare
egg yoll o thres parts of budfer golutions To s Solue
nion 1000 units of oxyetalliine penieillin and 1000 olewo-
avems of dihydrosteeptomyodn per wl were added. The e
wd styesh for esoh colisction.

di%m& was prepas

Cowa® milk vas contrifuged for J0 minutes for ekimming.
The frech giim nilk so obtaised was hooted at 92°C for give
minutes, filtered and collsd down graduallys Penieillda
added at the zade of 1000 uniste and

Pris @ivent was prepared by adding 3.028 ¢ twis
(hydrosysttyl) antnonothane (0.20 1 T5ie ab pi 6.78),
1.38 g Sructoss, 3673 o eitrie oodd nonohydzate and 8 od
glycorok te 92 sl of glass Gigtillod water. Thea ogy yolk
vas added at tho rote of 1 pary egg yolk to 4 parts of bugfer
golutdon and mined properly with the help of magnetic stircer.
Then enbiblotice weve sdded ot the Zate of 3000 2V of peni-
¢lidin and 3 g of strepbumyein per miildlitre of the dilusnt,
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Imedistely aféer dilucion wob Smears Wore prapared foom
cath of vhe saple and mdr dricd for § to 10 ninutos, Then
£ho smears propared fxom gy yolk cltrate snd Trie dlluent

(Campheil ot gles 1960): Oresrs were wosded gently in tup
water for one miaute, Hiter sleedpying the smoero WeEe

stained in Giomea stain by Jumorsing the dides for 3 to 4
hours (Honoook, 19533 YWotsan, 1975). 3
washed in distilled water and air dwied;

The deied moars propaved fxum skim milk diluent were
imsorsed In isopropyl slechol for 20 o 30 minu
defastening, olloved to gix doy ond then stalned with cdemse
gtaln a5 in ¢he cage of sReare propared faon
clezabe and trls diluons. Later the ctalned aweors wexe

wmprolon ohjsctive of & migroscopl. A
ndned spanes wope cowsted S each
of tha slide to ctudy the morphologloal abnormalivies and
seromne defeato. |

The sporm head blomstry vap studied vith the help of
an oculor micremotier eyo plede whose calibration wap done
weltg @ cbege micremeter under of) buersion chjestive
2 gonptund mierosconts

The gemen sweers stalned in Qiemsa ctodn prepared before
and afeer didution in throe difforent dilutors to study the
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opern abacemalitios vore €0 messure the leagth ord
braadth of the sperm head, LIke sperm dbnormelity ocperm
hoad biometry wos aleo stadied bufore dilution ond immGe
diostely cftor dilution. To study the cffoct of PLecoEVae
tion 4n the above throe diluents, cemsn camples diluted and
stored in the rofrigovator wops talten at 24, 48 and 72 houes
of progervotion snd the motility was socossed under the high
pouce ebjentive of & microscops. Horphological study ond

Dty vore alse ascessed durdng tho shove
pericls of proservetion. -

The date woze aenciysed stotleticelly to sce whothop
thoze weo ony sicnificont vesieticn in motdlicy, sogphelogy
and biomotry of sposm heed during PressEvetion ond to OHEORG
the efficacy of the difforunt diluents in prososving charnse
teristice of spome towesds nozmal. Date portoipdng to
difforent bulls weze slso chelysed %o apseon mmay individusl
difforense botwies the #ivo ezeshred bulls,
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RESULTS

The results of investigation on the seven charasteris-
tics of crossbred bulls mnd the various changes observed
dfluent st 0 24, 48 and 72 hours of storage are presented
in table 1 to 35,

The perusal of deta presented in table 1 would reveal
a mean sperm concantration of 1,53, 1,58, 1,60, 1.62 and
1,68 millions per cwm with on overall mean of 1,59 z 0425
milltone. Analysis of date rovealed no significant dlfference
in sperm concsntration betwoen the mslls (Teble 2)s

The mean live spema percentage was noted to be 83.45,
83,85, 82,75, 84,58 and 81,81 with an overall mean of
83,45 & 0,522 (Table 3}, On snalysis, no significant Aiffe-
gance was observed in live sphrm percentage between the bulls
{(Table 4)¢ .

It could be seon from teble 5 that the psvcontage of
motile sperm everaged 83,00 £ 1,00 per gent immedistely after
dilution in 2¥C, Tris and skim milk diluent. The values
decreased grafually upto 72 hours of atorage with a mean
of 57.10 & Dsds 58,00 & 0,689 snd 55,80 & 1.11 per cant roo~
poctively in the above three diluents, On analysis (Table 6)
highly significant {# {(0.01) difference in the percentege of



Ailuents, Sperm metility was siso not alterad significently
by anime) x diluent X storage period interaction,

The mean value for totsl sporm abnormalities before
Afdutdon was 16,68 & 0,590 per cent (Teble 7}, The values
after diluting in egg yolkscdtrate weve 17,40 % 0.661,

17,76 3 04772, 18,46 3 0.674 and 19,24 & 0,858 per cent Xes-
pectivaly at O, 24, 48 and 72 hours ©f atoPoge. The values
obtadned durtng preservation in Tris and skim mdlk at O 24,
48 and 72 hours of storage were 16.92 & 0505, 17.38 3 0.655,
18,30 & 0,540, 18,96 & 0.620 and 17466 & 0,720, 17.86 & 0.651,
19424 & 0,277 and 19,82 & 0,572 respectivelys '

spermatosos before dilution wes 2420 & 0,151 per cent

{(Table 8)s The mesa values during preservation in EYC diluent
a6 Uy 26; 48 and 72 nours of storsge were 2426 & 04146,

2620 & 0324, 2430 % 0,122 and 2438 & 0+139 per cent respec-
tivelys The mean velues obtained during preservation in

Tris and ekim ndlk diduents st O, 24, 46 wod 72 hours of
atorage were 2 £ 0.118, 230 & Osls 2436 & 0412, 2,40 3
04108 and 2432 3 041497 2430 & 0,149, 236 & 0,132 and

2484 & 0,102 per cent vospectively. Statisticel anslysis
fovesled highly significent (7 (0.01) varistien in fves
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The nesn volue of dooe Shnow 5
bogon wan found &9 B9 1486 2 G138 po cont hodore dilution
(Pabie 10%e The open voluog st G4 24s 48 and T2 huaws of
srennevetion v EV0 dfiuent wore 3.60 g @ﬁlﬁ%g 188 & Ge333,
3460 g Op330s 372 3 04126 pow GUNR FOSPINLAYE
sective velues obbelned fon Teie weng 5450 3 0004, ReSE& 3
Da02s 1466 & 04322 and 1,70 £ 0134 par aent ond for okin
nilk Aljuants eS80 & 0302, 3070 & 0334, 1470 & 04324 and
1078 g 00306 pow cont (Toblo 30ks On molysis highdy signie
gicant w <@mﬁ variation wos obaorved botvoen ohe bils
. maemel heeds Howwers bobuean
the diluents and hetwsen o a&m pepleds thw varlations

On04 as 106 & 0.380s The oo
hamead aprosene ab Oy 2 48 and T2 hours OF

wenurvanion in BEC, 2o ead shim mdl adduc

0198, 1252 £ 02190, 1436 £ 0,300 and 1443 & 9.377 poe coaey

1426 & Ou300, 134 & ©a386s 2684 & 04003 par cook and

2648 3 Ou1BD 208 1034 B 0363, 5430 & 00363, 2424 3 0,363,

1480 & 04176 208 1,42 § 0,308 por cont respoct

dwudy (Tobio §3).



Statistical anslysis revesled highly significant (P <0.01)
difference in the incidence of Gotached acrosone batwaen
the uils and between various storage pariods. MHowever, ne
significant difference was found between the dijuents and
snimal x diluent x storage period intersction was also found
to be nonsignificent (Table 13). '

The sverage percentacgs of pear shaped hewd was
1.80 # 0,130 before dilution. The sean valuss obtained at
O 24, wmnmﬁwmﬂummmaﬂmum
1484 & 0,128, 1.84 & 04092, 1,92 & 0,138 anf 1,94 & 0,150
per cent raspoctively (Table 14)., The corresponding val
in Tris ond skim milk diluent were 1.02 & 0,13, 1.62 & 0.139,
1484 £ 0414 and 1,86 & 0,120 and 1,86 % 0,143, 1,88 3 0.146,
1490 £ 0.130 and 1,90 % 04114 per cent respectively. Analysis
of data showed highly significant (P {0.01) varistion bhetween
the bulls regarding the ocurrence of pesr shaped hoad. At
the came time no significant difference could be obtsined
either between the diluents or between the storage periods,
Interaction between animel, diluent and storage period was
also not at vaviance (Table 18),

~ The sverage prodilutlon percentage of Spematosoan abnor-
mality viss, narrow at the base (Plgs. 3) was noted as 1.22 &
pEeservation at Oy 24, 48 and 72 houra of storage in BYC
diluent was 1,34 & 0,07, 1,20 4 0,088, 126 & 0,087 and
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$:38 £ 0.08 vooseutively. ThO vofuss obtalned dueing the

ghovn gtorage poriods dn Yele oud akim miik Adlusnt were

1628 3 Gu050s 3452 & Csli0Gs 1430 3 CHOTT ond 1u36 & 0,074

B 155 5 040585 1096 3 0.007, 1420 4 0eOB andd Le42 3 0,073
®ively (Pobio 16). On anelyaisy highly signie

, openee vad noted BoLvee YhE bulio

Glluanto and botpoen the sborags puslods. Aalned x 4dluent =

* W&? el émﬂ%aaﬁ&ﬁ% wan olon found GO0 3O noneioniflcant

{Tobio £D.

7 00 Yol 8 i 2] {&‘iﬁg 543 af Wﬁ.
ERERIOs wal & « L B 080 B m&% Heg dont bofore
@&m&&aﬁ; The values obtadned @a@m pescrvasian o BYC
Atduens 4% 0, 24, 45 and 78 hours of SHORDES WG (890 4 Q6182
o0 2 0e3285 0494 L So807 04 QB0 & 0,195 pow cont mm@m
Sivalys similar veluoo 4o Tele ond ofdn MALH iluset worg

OuBE = D102y DulS g 0el102y 9490 & OuiID 208 0496 % Ged8 and
DuDY & GoD0%s OuDE 2 00Uy Dol 2 040DT 08B 1400 & O,OW7

poR cont pespechivaly (Tublo 30). On saslyeds of dates Dlohly
Mendtiaant (9 <0.01) Gioferance vae Sund Bobweoy $he ndmsko,
Wlpente snd botween Ehe storage porleds. anlend = Allvont x
sz%% poried &mm&m for mﬂm el dofedt wag




contour {(Fig, 5) of bull spermatosoa was found to be
1452 & 0,08, The velues for the same at O, 24, 48 and 72
hours of preservation dn ¥YC diluent were 1.56 & 0,007,

1456 & 0,307, 1,66 & 0,087 and 1,70 & 0.083 por cont res-
pockively. Values obtained while proservetion in Tris and
skim mdik dfluent for the above periods were 1.52 3 04115,
1460 & 0,104, 1,64 & 0097 and 1,70 2 0+304 sad 1,58 & 0,086,
1458 £ 0,115, 1,70 % 0,134 and 1,68 & 0,101 por cent respec-
tévely {Table 20). Highly signiffcent (P <0,01) difference
was found between the animals for the incidence of abnormal
and betwsan the storage periods were not significent, so also
the intersction between m. dfluent and stovage pardod
(Pable 21).

' The mean values £or unde ped head of Wall spere
matozoa was Mwm%ﬂgﬁ&ﬂmmmm.
The mean values for the incidence dusing preservation in EYC
8% 0, 24, 40 and 72 bouvs of storage were O.86 3 0,087,
G490 & D083y 0492 % 04000 snd 1,04 & 0.097 por cent respece
skin nilk diluent for the above periods were 0,82 g 0,086,
0482 & 0.00868, 04,80 % 0,091 and 0,98 & 0,101 and 0,82 3 0,008,
D486 & 0,067, 0496 & 0,007 and 1,10 & 0.089 por cont reapoc-
tively (Table 22)s Analysis of dsta revealed highly signifie
cant (p <0.01) difference between bulls for the inoidence of
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underdeveloped head, Sut no signtficant &fffegence could be
animal = diluent x storage perdod interaction wes also found
to be nonsignificant for the wmality (Table 28).

The data on sverage pergentage of proxwimal protoplasmic
droplet (Pig. 6) of bdull spermstosos was found to be 1,18 %
0188 pefore dilutions  The mwen veluss nobed during presers
vation in 7¥s, Teis sd skim milk Siluent at Oy 24, 48 ond 73
hours of storags wore 1.22 & 0,168, 1428 3 04180, 1,30 % Oe184
and 1,40 2 05178, 1420 & 04181, 1,26 3 04203, 1426 % 00198
and 3430 3 0,319 and 1,30 & 0181, 1432 3 04193, 1,40 % 03N
mm;mammmwm {Table 24). The incl-
denoe of proximal prot | ¢ droplet vary significantly
between balls (2 {0atk)s But no significant difference could
be found out either wetwesn diluents or betwoen SLOrege
periods, Animsl x diluent x stotuge period intersction was
alse nonsignificant (Table 26).

The sverage predilution data on aiddle plege defect of
the bull spormatosca was found to be 0,90 % 0.083 per vent,
The valuos during presstvation $o EYC diluent st O, 24, 48
and 72 hours of storage wers 0,98 2 0,086, 1,00 % 0,089,
1406 2 0,007 and 1,10 & 0,089 per cent respectively, walle
the eorrvesponding values during preservation in Tris sad
skim milk diluent were 0,90 & 04070, 0.00 & 04070, 0,940,080
and 1,08 & 0,50 and 0,08 & 0,007, 0,094 & 0,080, 1,04 & 0,024
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and 1,06 & 0,040 per cent vespootively (Table 26). Statis-
tical analysis revesled highly significent (P <0.01) veris-
tion between bulls but no significant Alfference could be

the defect, Mimal x diluent x atorage period interaction
was aleo nonsignifiicant (Table 27). The average predilution
date on simple bent tail (Pig, 7) vas found to be 248 & 0.108
POr cent, Aversge percentsge of simple hent tall during pre-
servation in Z¥C diluent at 0, 24, 48 and 72 hours of storage
ware 2,26 + 0,120, 2.20 & 0,101, 2,66 % 0,087 and 2.74 % 0,180
respectively. Similarly the corresponding values while pre~
servation in Tris and skim milk diluent were 2,22 3 0.096,
2:20 & 0130, 2,68 & 0.037 and 2.74 & 0,080 and 2,38 & 0.139,
236 £ 0,112, 3,04 & 0,044 and 3,06 % 0,037 per cent respace
tivaly (Table 28), sStatistical analysis revealed highly
significant (p {0.01) difference between the animals. Highly
significmt differencs was also noted for the above incidence
between dlluents and between storage periods, Andmal x
diluent x storage perind interaction, however, found to be
nonatgnificmt (Table 20),

The aversye percentage of coliled tail (Fig. 8) of bl
spermatonos was found to be 1,24 £ 0,102 before dilution,
@iluent at 0, 24, 48 and 72 hours of storage were 1.30 & 0.447,
143240.086, 1.40 & 0,009 ond 1,44 & 0,002 por cent respectively,
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The voluts duping prosarvation du Tmdc gad oidn silk Glluesk
for tha ghove pOsiets voRe 1430 3 0,098, 1,30 3 0u0%%s
440 5 G008 onl L2488 3 0,092 andl 33 & BelO8s Le36 3 @iﬁi"‘%g’
3082 & D086 and 1440 & G238 por eent woapoetivoly {Wﬁ 213} 2N
nsiyels bloniy stonificant (P {0.01). didfovence Wae fionnd
ey gho bullo sod botmgon thd ctomsgs poriodee Ho stgnie
orence vaY nobed WsuEctn She AAlumne gw L
oiiad tolls Animel x AALNGER B ALOURE B
intereseion wo elae fouwnd o ke senslynifiont ¢Pablo 31%

The swovage head longth off SuA) epesRRtoEss BOIRKG
atlubion was found ve be 9.01 wievons THe Gots OB GUORRGR
wont ot 0. B8y 48

roopoetivelys Tho weluce ohtaland Wi
and alim wdlk afivenk o6 G4 e 48 aﬁﬁ T2 hous of otavags
WES Qcaﬁm G483, B0 and 280 ond 280, D8, 8,80 and DadD

cait (P {Qe01} difidorencs wap Sound Detwesn X

no stoniticane Giffovance was Sound Detwoe

ety the otorsce poriod, £ox Beod length of DAL SPOEIGe
wopoms Sfmilezly onfmed » dilvent x atorsge poriod AnCOLACW
tden vss slom nonplgnificans for the oharecter (Toble 33).
The averaps Mod UEesdsh freican Breadth) of bull mpazmes
tozon betore diduvdon wed §.72 micren, Tho date durdng peds
sarvasion in B¥S, Tois el eiinm ollk Asiuont b Us 24s 48
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and 72 Hes oF sLasegs were 475, 4473, 4,72 8N4 472 4,72,

4472 4472 and S0 snd 4,72, 4572, 478 and &, T2 m -

pectively {Tablin mq on mm» m-f _'
I“m mm;m




Table 3

S "yl S At Sy M

!J#&J#!E

_ . 172 129 135 153,33
156 172 344 191 129 143 14 160 158 155,50
148 195 149 191 151 143 151 163 132 160.83
154 182 171 139 19 i8¢ 173 149 172 162.16
182 7 162 M9 186 165 137 181 179 168.00

Overall mean : 159,96



Trestuent 4 1609.00 2 402.28 1.8
Erpoxr . 88 | 19715,00 340,27 1,00

* Stonificent at 5 per gent leval

T % glenificent st 1 per cunt level




84,00 54,08 $0.00 B3.88
W5 6556 79.80 0.8

85,56 %08 05,3% 2,58 W W 33 348
B.08 E0.72 900 52,58 85.37 3509 V548 @
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Anfmal = DAluent
Animal = Period
Diluent x Period
Animal x Diluent x Perded

0,989
1303,795
0,181

* *

0.812
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DISCUSSION




DIBCUSSION

The average copncentration of spevmatozos of crosshrod
ulls under investlustion was found €0 b 1,59 & 0,025
miliden per cmm which vanged from 1.290 o 1.910 mdlldon per
ema (Pable 1)« The nean value obbained in the present atudy
15 muoh higher than those recorded in enstic purebred bulls
(Salisbury, 19443 nlom, 1950) and in Indlan esttle (Mo end
Rao, 1975; Ruo and Rao, 1980), The values reported by
uathew (1974) and Rao and Kotayva i‘iﬁ-’m in respegt Of CROHHe
yeed ulls are slec alightly lower than the progsent Zisdings.
These varistions in sperm eoncentration mey be sttributed ko
the Alfferent genetic (roups and to the age of the bulls used
in Aifferent iavestigations. Contragy to the reports of
zac and Rao (1978) ne significant varistion in sperm concen~
prstsion was observed between bulle (Table 2). Desentlally
| whe same observation wan mede by Rao and Reo (1980) in ongole
wulls and Raja (1981) in Rrown Swise crosghred bHulld.

co be 83,45 & 0,522 within a range of 79,83 to 94.29 (Table 3},
These values @re couparable te that reported in bull sesen

py Tripathi {1978) and Rao snd Rap (1978), Howewer, this is
pightr than those reported by Bratton gt ale {1958) and

romar af als (1968) and Singh g% ale {1967) but lower than

she valuss peported by Rao and Reo (1978)s  These varistion
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uﬁﬁﬁm&g (v <@¢sm botwocn budls befons
atdon Ju vavdoun diluents (Table 28): This ohaervetion is
miloe to that of Reo and Raoe (1973) and Rydo (19210 idn
apossbred buiio. Howovess Hao and Roo (30803 Aid nob chsasve
any mm@m vaRistion 4n SHE GEIUIRORGO of pROmIN
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deletorious vffects were soticed during preservation upto
72 hours in 2¥C, Trie and aikim sdlk dilusots. Thus it
could be concluded that the shove three dlluents are sule
table for presexvation of semen of crosshred ulls upto

712 hours at 8°C.
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g3 Wo algnificant diffesence gonsEntaio
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Thn owerall sogn Livabiiity vas Hound wo be 03445 & 0,522
peE cant, vAthin a Xouge 52 79,00 50 96,99 per conte o
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in BYC, Tris and skim milk diluent sperm motiifty deslined
significantly to 57,10, 58,00 and 55,80 per cent mmw
There was no significant variation bhetwean the diluent used
in maintaining eperm motility but signifieent difference was
noticed botwesn the bulls.

The mesn percentage of free novmal head, Sres abwosmal
m.mmgwamm;mnm
haaag nobhed head, abpomal contour and underdeveloped
was z.m 4 De151, 1456 £ 00132: 126 % 0300, 1.80 % e.xm.
1422 3 0086, 0,80 & Vell2s 1452 & 0408 and U.82 3 0.082 res-
poctively, befors afiutdon. omong all the head snprumalities,
of storsge peried upte 72 hours irrespective of the diluent
used. However, no variztion in sperm nead abmomalities was
noticed between the diluentse, ALL types of head abnoxualie
eias varied significantly betwecn LS.

whe aversge peroentage of pxmm protoplasnic droplets
and middle plece defect was 1,18 % 0,156 and 0,90 3 0.083
mmmyﬂﬂﬂmsw‘mmm They remain unchanged
upto 72 noure of storage in sll the three dilusnts. Though,

wﬂmmﬁmmmmmm;mm
ummmmmmm the diluent used.




veduon badag .38 gm&% and haﬁ & Qa102 poX cont, ZOIHEO.
mmawmmmmwmsmmmmmm
maen values bodng S.74 £ G180, 2478 & 0,080 and 3.00 § 0,037
sor cont, rocpossively; for simple bent tail and 3.4 g 0.002,
3s84 g 0.002 and 3,48 3 D315 por aont, FOOpCRIVCLY
oiled tall. Though, in 419 case of siople bant toll algnde
Sicont voriatfos was found befrun the Afluento, ko sueh
varistion aould ba nebiced dn cose of codled tatls
The averece leasth sod bueadth of sporm boad was found

%6 b2 0,53 a8 4472 miorons, mﬁfmawe&w nodore Gl




