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Fig, 1, FroessabiXlty of emkm% from difforont I H I U S . 

FiK. 2* t^ost'^hsm spenaatozoal motility at 0 lir ami 
after 4B hra in difiTer^nt diluants (littitfalo bulXai. 

Fig. 3. î o3t-tl)et%r apenaatosoal ciotllity at Q hr and 
after UQ hea in dlfferant ctiiuents (^iulls). 

Fig. 4. Av»raf5« Ui/r activity (i.u.Ait. in 50 x 10^ 

sparaatoaoa) in buffalo aeainal plas?ia pro and 
post iro@7SB in different diluents. 

Fig. 5. Average Gi^ levela Ci.u.Ait^ in 50 x 10^ 
•per»atoaEoa) in buffalo seminal plaaaat pre 
and post freeze. 

Fig. 6. Cior levels (l.u./Lit. in 50 x 10 sperjaatozoa; 
pre and post freeze with reference to initial 
apersiatozoal motility. 

Fig. 7. ilyaluronidase activity in sperm padc 
(in 25 X 10° aperaatozoa;, 

Fig, 3, Overall fertility of bulls under atudy. 
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of littKlent * Ha^or Mvisor 

V. H« Jani i^« 3* B. Kodagali 

^•parfenefit of Oljatetrics MKI Oynaeoology, 
Oujarat CiOle^ of Veteriiiary 

Amn& 3@S OOt 

SiM pmaffitit studiAs on dd@p f i^^sing of bull and 

buffido Maan for fraaa&bilit/t anaonae loalcaga and f a r t i l i t y 

%Nire oarrieci <^t at tlm i^mxtmmt ^^ Otsatatrioa and 

UsroMioology ,̂ Gujarat Vetarinaiy CoIXaga, Anand. 

An meparlaant %«» unOart^en to study tha fraaaEabillty 

of 3|>0jraatoaoa for 46 ajamilatas (2 «;JaouIa*«s/biai) froo 

23 bulls (20 Si^rti • 3 l U F j . Tmn bulla (7 buffalo bulls and 

3 H,F. bulla 43.^4; providad tlia aesMRi a^aoulatea hiavlng vary 

good fraoxability, tfm ammn e^oulataa froet nina (3SI*2$6) 

iMiffalo bulla mara noek»rately suitable for freazing. Four 

buffalo Wll» i%7m3^) provj^ad tiia aanim a^cula taai ymch 

could not stand t o fjnaaslng aat lafactorl ly. 

twinty flva ajaowOataa frora fiva Surtl buffalo bulla liera 

sp l i t diluted in Trim fn^toaa yolK ulycercd iTktQ) and laotoaa 

fnactoao yoUc i^yoarol (LfrTfiii dl luants. On tHa baala of poat-

tbSM apomatosoal racoveryi WYG waa provad to be the bettor 



dlluazit for buffalo mman fmMiSng aa ooeiparttd to U1fa« 

FiftMn siiMfi ®;3aculat0s from 5 H.F. buns iMire spl i t 

diluted In f lv« dHnonta. th'XQ and 9gg yolM. oltrate 

glycerol (iiYCG) ratikod high, follCRiad by Lalol|^oa-47a 

(X-liTS), i^i^a nillc glycerol (vi^) and Ai«IL spray f»Lycerol 

(Aaa) for freazing of bull aataan, on tha baaia of poat-thav 

«p«nMitozoal raooirary* 

For a l l tha a^oUIataa of biOl and buffalo aaaan» 

par cant daad and aorphologiQally abnomal iQMmatosoa 

aignlfioantly (P < Q.QIJ incraaaad aubaaquant to freezing. 

Tb» î iMnMitoamal head breadth in buOJl and buffalo aamen 

daoreaaad aignifioantly (P <. 0*03) after freezin^i, î hereaa 

tha apanMitoaoal head Imigth sieaaMre f̂lnta ahoiiad decrease 

in fraeae'<hai«ad aaaixilea, but tha difference waa non-

atgnifio«nt« 

Savantaan aan^i ejaculates from five buffalo bulla 

ware proceaaed to eatiiaata the pre-fraece and poat-thaw 

levels of tranaaMiaaaaa iQfJ^ and ai'T) in aasinel plaaaa 

and hyalurcmidaaa activity in spera esctraot (25 x 10 

aiiaittatosoa)* The aaninal pluaaa levela of both the 

tranaarainaaes (001' and i'&'T) \mr& increased aii^^iiflcantly 

(F < 0,01^ In froeze-thawed saaplea. tfrTO diluent protected 

1 ^ aperaatosoa more effioiently, as the pre and poet-

freeze release of oar and QtT emymea in seminal plaaaHi 

was lower in TFYa as ooapared to U'YG in diluted semen 

aaaples. The levela of UUJ en^ îae were relatively higher 



in *flat* ammn atm^ns before and «ft«r freezing, tm 

OQWpftrod to thorn in ammh mmi^mm having i n i t i a l 

•pvnidtosoal aotiXlty. Ttm iiyfalurcHiiciastt ma^fmm act ivi ty 

in m@rm asitraet of luiffalo a®!a®n» aignifiisaufcly (F < 0,05) 

Oeoraasad aftar fraaxing end thawing* The diffarencs in 

IqraXunyiidaaa activi ty batwaen tlia diiutors ^aaa nan-* 

aitgnificant. 

Ttm ovaraXl f a r tU i ty foilawing 426 inaaninationa 

in 3urt i iMffaloaa \mB 57* 2^^» ratfuiring an an avaraga 

2«69 inaoninatioiM per oonoaption* ki Kanicra^ oowa tha 

avaraXl f a r t i l i t y paroantaga fi^Uoving 23§ inaaniimtiana 

uaing Friaaian froaan mmm was ^ . a t l ^ ? raquiring on an 

avarage 2»46 inai«iiiiati<aui par conoaptiim* In rapaating 

MuAcraJ ocnm and haifara in a farm, 5»!> iiis^Unatiwia 

tMire raquirad par omto^pticHn* ^ha f e r t i l i t y parcantagaa 

lMt«iean aiglit bulla uiuiar study; variad appamntly. 
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Afftifiolal ZnaMimtion imA lamomm the focal point 

of ovorall ii^rovamoafc of llvostook* The cojisrilMtion of 

AI to iiapi*o«« perfoxmanoof incz*eaae productivity ami to 

pl>«Wt« toottermcmt of the quality of md products liaa 

long toMm a reoognizod reality in the dairy<-e»ifflal industry* 

AX teohn^ogy has been developing since its starting with 

tim introd^iction of Artificial vagina in nineteen thirtiaa. 

itae of dilators in f ortiaa and f oHoiting diaoovery of 

glyoerOl as cryq^roteotive agent for freezing of eemen* in 

fifties* The froasen aesien technology is gaining raocaentun 

of ita popularity in ̂ ost of the advanced and developing 

oountriea and ita ir^reaaed uae haa l>een aooeptad in 

imiroving anlnal hreeding end au^senting production at 

faster ratea* inuring the year 1977«^3| the uae of frooen 

—mil lias been reported in 3S countries of the woiad* la 

27 of these countries 99^ or raore of the eonra inseoinated 

were with frozen semen | 32 countries used froaen seaen on 

aore than 90^ and only 3 countries used frozen aeiMn on 

less than 6m^ of the Al cows (Iritaai, 1980), 

The burst of research on semen collection« processingt 

evBluationf «xtenddrs» buffers t insemination techniques eto*y 

has eentributed extensively to the sweeping changes mud 

n^id establiahaeiit of M industry. ilo%#ev@r, t!i@ buffalo 

seaen has received relatively little attanticm 

(Bhattadiaryaa ig74>. Buffaloes are mainly foutid in 



rooQixtly davalopiiig countries of Aaiaf ifhare AI I3 not 

wldaly applied, India has th® iseat i^na p l a » of t h i s 

•pooiost ^fhioh has an ascooptionaX production potant ial i ty. 

XnvoXvsiaaiit of tiiis important dotaastio anijaal in ths 

•paoiaUy aalaetad liraoding prograaaaa snd the quicker 

diaalaiinatian of t l ^ si^)ariar gorm plaaa oan iae of lauch 

lislp* 

nmiOBr of fvpurta mOat relating t o daop froaaing 

of eow bull aaiaon* Fraazing taclmiqua for oow bull wmma, 

SM fully aatablishady but i t could aot 'QB aatiafactorily 

i^p^ied in to ta l t to irmmwt laaStalo aoman» which i s said 

to ba having loviar fraaiabil i tyt re^ardloaa of t iutor 

or the mathod of freosing used (r»angi^t£i9 19^^). -" ...»ali 

i a koown n^propoa the lowar freo^ability of isuffalo aeiaen* 

Mara ocmtrolled aiid axhauativo fiald t r i a l s ara requirad^, 

t a aatablish tha real merit of th i s naw taoJmitju© for 

laproving tha dairy buffalo. 

An affaotlva diluant ia an asaantial link in tha 

froaan aaoan tachnology. Havenil diliients Taem baan 

t r iad for txw&zing bull Mnon to achiava hii^her ooiiea|itiG»n 

rv^Ni* Riilativaly fsw reports daal with the usa of 

suital]CLa diluents for buffalo mman fraaaing« baaad on 

aofeiaal f e r t i l i t y t r i a l s . 

An avaluaticm of the quality of frozen-tiiawad 

ia of panHomt li^portanoe to predict the f e r t i l i t y of 



tau£U.«» Uilioratorjr toats of seminal quaXlty^ ar*e uaad 

ooctonaivaly in rosearch mi s^mixml J^OIQ^Q^^ mami 

bioQiKmXatvy and quality control* Î o aingle t«s t or 

ecRbination of teata Iiove Ijesn proved to be to ta l ly 

rttliabld for aocsurato prwiiotioii of amami f|uality in 

jp«l«tioii to f e r t i l i t y . HmMnmr^ anaiyMatio t t tsts oan ise 

•mplied for tho bcrtter ©valimtlcm of boviiio seaen pee and 

poBt'^trmazim (^ralims^ l'J73>« <itudios on «;iayiafitlc 

H/staDia of tha apanaatosoa ara aa3@nt;ial to iindarstand 

tbe i r l i f e procasaaa* Tba datailed eluoidationa of aona 

o£ theaa fimdfuttantal prooaasaa oan be of iireat valnw for 

tlM dovel^ptent of tha taohniqv:^ of stoi id uaa of 

boirina aanan ofvar a long period of tl-aa-So.,.- .,.„uii worts; 

tmm baan raportad for bull s^aai; hoyaver; vary l i t t l u 

ia knovm in thia ragarda for buff^o aanan* 

Hansuration ebaraotara of ^araotoxoa ara nq^ortad 

t o be ralatad with f e r t i l i t y (Bia^iop aSk sik** 1974>« T!i@ 

kno^adge ra^^unding tbe oban^a in laanauration cbannote-

r la t ioa of apajnaatozoe due to tbe effect of freasing ia 

.•scarce i which ahmil^t be given due importnuica in relation 

to the attampta toimrdfi ::^ttar fartilllqr* 

In Ai prograsawp the iianetio im^^pvwmmt^ oiuat eoiae 

frasa ^^reater aelocticm preaaure on the bull aide followod 

by aoro e^^ia ive uae of the av^jerior ^ ^ j.asni. 

Fe r t i l i ty of the taale ia the greatest inflt^ficing factor, 



4 

As l«fKai^2« lifts ^m& ahmfft In h^^ mi^mtiam^lstX imiail 

md mm to b« iistmmostJmtlmt (̂ tiKaiaCi 1976) m& tarn ^mm wm^ 

a« an ad^^et tor î*f«qpy of d»rtftlit wmlSffma»i»B (Qdrim** 

197B)» iaauiiostiaislatioii iwt^i to b« tta ttttiv^etiw ymy to trmt 

pfttiimta la liMB «ttMi •oapoMWl of immm atyw^m i s 

flitrtfOMi tMHinmi«*i1»tory sfftst of leipatiaols aijg^ INI O 

Titftl ftigrtif i<^3iet la am^ mm^^®^ immas^i^kml status* 

Sliiss vifsi Ififseti^is inoltidlaf sttsoofttsd viral vseeiiMSf om 

aliMi «pprsss lMMttSil.«gi«sl fuasticms <Brodr Jdl i^*tl9^} ^»*^ 
K 

4|i |^»»t972| {«ufigi f l S^*§^^^ ^^ ^ i ^ i i ^• •^d77)f ^^ i^fsftrff^ 
y ei' 

tliM slmatansous adPiaistfStioa of Xeiramisois aj^ viml ipŝ Mins 

would IMI s itoTf usoful fflsthod of inorsas^if iisminity aurlag 

irsesiastion* 

A limitsd voxk hss %s«B î urrisd out to study tlis iammio» 

M4iast<«<y sffsst of l«vuids«ls ia ladls* lissB^rrl^gie ^ptieasisia 

in ssttls sad teiffslsss and mniiHist Msssst ia poultry ars 

miry important dissasss in our oountry ^^^ re<plrss qptslsX 

attentioa» partiouiarly rsfmNHî i laeoifisl Isounity to avoid 

heavy iossss tlirouglt iimmity l»r<î >M0Mft« 

In visv of tits abofs ^i^tst the s tu^ «a IwafiSBS^BJatory 

•fISst of Isvtaisd^ i s tâ M9 v^ witli tlis fSUeiiing ol>4«etivss« 

(t) To s^dy tlw iMMaMBiô ilatOfy «ff@6t of Ismaisols in 

#iitfl» vssslastNl Sfsiast maiMist Mssast* 

(2) To stud^ ths sffoet of doss of l«««Bisols ia immmofpotmati'* 

stisn ssQiyMl vaoolnattd oliioks* 

file:///xX3l1
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Tha pras&nt pro;ject imrolVQa the doop freezing of cow 

and Iniffalo bull aasxon using a aloapld Sreezixig teoroiique in 

various dUJLuQnta; ituiiiaa on freeasability of aHmexk £eom 

different bulla j the effect of freezing on enzyrae levels 

and aenaui^tion characters of ai^er^iatozoa and the f e r t i l i t y 

of frozen bovine acnen* i'he reltivant l i t e ra ture i s reviewed 

aa imdar* 

( a ) î jULMfenra» 
Uilutors have amie ai^jnificant effect c»i the 

freezability of aenen aaraple aa far as tlie post-thaw motility 

i s concerned (Molianty, 1 )̂73; • l̂any dilutora liave oeen t r ied 

for freezing tlie bovine aeinen, riiia ia s t i l l mi active 

field of roaearcht aa far aa hui'faio aenen ia concemea. 

According to aaroof and llixner (1955^ dilutora 

cGeitaining 20̂ ^ e |̂g yolk mvL 2«9î ^ sodium c i t ra te ablution 

with level of 7̂ 4 j>lycerol v«re ideal for aperni survival mtd 

Motility aTter freezing the bovine aeiaen* 

For praaervBtion of bovine aeoen in deep frozen atate» 

Bruoe (1956) found tailk ĵaaed diluent with 10^ akia ai lk ami 

10^ gJLyoerol, tsivinjj ixrfcter apennatozoal revivability aa 

eoraiiared to standard eî g yolk c i t ra te ,^ycarol diluant* 

O'Dall and Aimquiat (t957/» also reporlied timt the i^Ksnaatozoa 

froaan in ciilk baaed diluents m^djitained higher poat-^thaw 



notililr/ tmn thosQ troz&n in «ig yolii oitrat® glycerol 

•xt«iider« 

Aaanzi and Alaquist (1957) ooEiparod the Haated 

rweoastltutiMi a l lk mA Iwated fresh aiUa lailk for freezing 

bovine iwam. Timy oDaarvod kZi post-thfiw motility in 

hMited frosh akin itilk diluent. 

^>«via At fll* (1963) and Staiz^aaoh &afi Foote (196^) in 

tha i r aaparate ecparliaeiits on f r ^ s i n ^ bovina soman found 

Tria buJffarad frtaotoaa y^Ulk -a/corol asctander ai^parior as 

ecnpaf^ad t o o i t ra te yolk ^Lyoarol axtandar. 

In tha i r studies rogartit' • '•••• - , - , - . . 

ttotility of bovirw flsiacttatosoa, .. {W7Q) obmrvod 

timt pre and post-froosing wot^.-.^ -.....- _.-.,,,,.,-,.„ iii agg yolk 

t r i a (ij'TT), intaittadiate in agg ycOk oi t ra te ii^C) and 

lowest in Hinnasota GO (Minn GU)« Post freezing »aan 

• u t i l i t y was 32?l, Z&i and 1 ^ for £.1'!', i^C and riinn W, 

r««paetivoly« îoMavar> ^^lOlar (l'J72> did not find the 

si^fiifioant difference in poat*^hair ao t i l i t y for ttm bo^isie 

aaiaen diluted and froaen using three #yoercl containing 

media v i z . , aodiiei o i t ra te yoiUc» Tris ytiic laetasa and 

laioiplioa* 

SlfliBiet (1975) uaed •I'rilaci^l' ( a cono^itratad fom 

•f Tria J for ciiluting bovine saaen a t room taapex«tiire and 

direotly f i l l ing* sealing and freezing after equilibraticm 

a t 5*C« Batter resul ts wens aoliieved vriLth th i s n^thod as 

aenparad t o tiasseu's method of freezing* 



stoyanov mid ICoatadxiav (197B^ corapiired a raffinose 

yeto diluent Cvrlthout ,|lycarol) with a lactose ydLk ilycarol 

diluent for froezirv; bull aenen. For tlm tvro dHuants 

respectively, the spera motility waa 5?i,5 â id 60,1*9 in 

fjrwsliLy diluted snaen, vihicii raduG0<i to 3^«2ib and 32,7^ 

pofit freezing* 

Aia-iKi-^Jin ^ ai* (19"^^^ studied tlw affscrt of four 

diffareat diiutorai whouLa lailk yoll'. -^l/cerca, laiciphoa-e71, 

lactose y«Jlk i^lycerol and glucose yolit c i t ra te .^ycerol on 

freazability of bull aeaon, tlyay did not obaervo the 

oignificant diffaro:Kja in poat-tliaif aperEiatoaojJi motility 

and lonfjevity at 37 •5" C, On tiia )xvalB Q£ absolu-ce indt»c 

of longevity of ai^armatoaoa lactose yolk ^ilycQrol diluent 

saanad to be the laeift* 

Bonia a t aS,. (1!B0i hi tliQir atudiaa on the 

frauzability ami r«viv;ibility of laoviria aiJejctuitoaoa uaed 

tiiree diffex*(tnt Q.̂ ctendQr£3| v i z . , oî g yolk lactose U^ î-y, 

agg yolk c i t ra te {dliC) and e^^f yolk t r i s citrio«f?luooae 

(i;.YrCG;, Un t3iawin^», .Al. l̂ave oonaiatently better recovery 

C53.2D HK O.Ol̂ ij than îYC and iXrctJ (i^.50 • u.Qt.i^. 

Sattar a t A» (19B0) fitudiad the fraozability of Bovine 

oaman usinii two dilutora, v i z . , egg ydll: c i t ra te and akia 

Bilk asctejTdar. The poat-feliaw aijematoaoal motility l̂aa 

59.10 • 0.93% and 63.45 ^ ^.56^ for t:ieae two ciiiutors, 

respectively, itowovar, 3ahni and Hoy (i<i72i reported very 
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poor post-^Haw aporaatosoal recovery (0 -^or^) of frozen 

buffalo ssKieni extended in egg yolk c i t r a te azKi lailii diluent* 

is^ Kafrawi and iiorrada (1974; in tvfo t r i a l ^ t tested 

four different eictenders for freezing bovine eeeien. In f i r s t 

t r i a l t o;}aouIat@s from B buffalo bulla â id 10 Friesian 

bulla )#ere diluted and frozen in eithor egg yolk lactose 

illyoerol U*^i or egg yOlk fructose (xAV), Poat-*tnaw sperraa-

tOKoal motility in 'YL and ^̂ YI' for Friesian aeraen ii^a 4l«7 

and 2̂ «4r» reapectiv(!ly. ^lotilitr/ of ouffalo aeemi in "XL aiKi 

iiYF uaa 37 ^o.fi •. In a second t r ia l» the ejaculates 

i#ere d i l f roson usiin ;̂; either /01k i^iia inllk 

glycerol iJ^'^j or e^^ yolk c i t ra te glycerol i^^^). After 8 

taontha storage in liquid nitrO(?cjn, the poat-thaw recovery 

of i^>enaatozoa «̂aa 92*3 and 4B*9̂ > reapectively for Friesian 

sttien in î lTJ and i-^HU ^hs corresponding recovery rates for 

buffalo aasen vmrQ 46*2̂ > and 3̂ 3* 1̂ *̂ 

2n an attempt to fijid out the suitable di lutor for 

buffalo semen, Fl\Ai^ aL iA# iry/Sj t r ied six different 

dilutora - v i z . , iwYC Without p4 adjustment), i^C (with pii 

adjuataient) GAvf, Laiciphoa, Tria (without p i adjusteieiit; and 

Tria (with p4 adjuatrient; • 'i'liey obaarvod tlw lii^i-mat poat-

thaw aiaenaatozoal motility in aeiaen diluted uritli Tria, with 

or witiujut pi I adjuataenta, followed by aYC, Laioiphoa arxl GAv/, 

Xn a study with buffalo aetae.i, which was diluted in 

three different extenders, frozen and stored in liquid 
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for Mown dilutaa In Tela ( ?^ .^ Jt 1«'»̂ > £OUO«MK1 br 

oitrio aoid nAmy (14.73 ^ 1«a^) and ^m yo3Js glusoM 

bioarbonato (11.32 • 1*6^) (falelcar jidb al.» 199^). 

cminMlya (I979i taotad thrao dilut<vs for fraailiig 

Morrah Intffalo laaman. For aaiian dilutad in agg ipolk oitrata L 

eitrio aoî .i ^nay and fria agg yolk i^lyeerolv apara aatilltsr 

prior to freaaing avoragad 6C»4, 60.7»* awl 60«a^, iiiiioli 

iiaa reduoad post flawing to 29.9?̂ t a9.1i?i a»d 31. m» 

ra^iaotlvaly* 

Fiva diffarsnt cUitiBnits oanpnalng of laotoaa mm 

yolk glyoor^t fruotoae agg yOlk ^lyoerol am tiiraa difforant 

eon^inatiaRa of ilaotoaa and f nistoaa with acpMX prtqportion 

ttf agg yolk and giyearol %«ir@ triad for buffalo anaan fraasiiii* 

B«wd on poat-'tiwiiing raoovaryt li^abiXity at yt^f>^ and 

alMoltita indnc of livability» the diluafxt ooi^riaing laetoae 

U^m, fnietoaa (6^), yolk (20^^ and ^yaarol (9^) reidcad 

high aaong the oiXtiaHta taatad (Ainad and 6haiidhry» 1930). 

V Oumm sSk Mik» (1979) diliitad 99 e^aoulataa frw a watar 

buffalo with Tria diluimt and frossan in atrana* 7ha pareantaia 

of Motiaa apayateMoa on tiaMing awragMl 62. 

2a a aoapariaim of 6 diluanta for fraaaing buffalo 

•a«an» Crabo Hi al . C 1930i f oiaid tba highaat poat'̂ haw 

apamatoaoal aotHity in Tria oitrata m§s yoQM, (9^)» 

t^UkOmd by 1^^ milk agg yiBUM. (4^)^ laotoaa agg yolk (33'>)9 

aitrnta agg yOlk (29$*) and silk oitrata (2^)« 
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Shet t i e t a j ( l 9 8 l ) «Jloo«ssfUlly oaiTillci out btafflilo twXl 

Mwiii trewOm using oonooxitratad torn of t r i s (Trlladyli. 

At 20»C, 5**C and -196'C, tije swaa progreasivtt aotl l i ty 

Maharslng AŜ  fiX* (1980) roportad ths post ttew 

aotl l i ty of frosien ^ifXalo soaen dHutod In trim yodlc 

^yosrdl* to IM 94 and 48!̂ î» far 15 tat. and 1 sianth atored 

flsnen aanplas* 

tn a tr ia l to evalixatd tho mxitability of oitrlo 

acid lOmy (CAW) wid Tris Imffarad dlluiBnt for tlm 

preaorvatloft of isiaffalo amma at ••l̂ Jd̂ 'C, yharaasena and 

Râ matMRidran (1930) prooaaaod ^ e;}aeiilatas fron a 

buffalo bulls* Ttisy split dlliitad a l l tiis a^iaoiilatos ifit& 

thi dllutors under atudy, Timy reportad that tAM post 

nmv aot l l i ty with 7rla at 0» 24 and 96 hr aftar fraazing 

MIS algnlf io^itly battar thmt with CA\̂ « 

^ t l l aSi Hi* (19B1) frozan tha lauffalo aaaan by 

Laadihut ainlatraw (0*3 al) aathod in various dllutora, 

v ia . , Trlladyl, Tris ami citric acid î iay (CAW). Tha poat 

thaw rt^vlvai rataa of aparaatosoa for thaae thraa dlltxtora 

%iarB 31.55 , -̂*.99̂ ^ and 22.^1 -^^TiJaotlvely. Thay fUrthar 

found tha addition of ^̂ IST (Frograsaiva Hatllity 

^sustaining raotor) to aaaan uaa b«iafioial IrraspaoUw 

of dilutor. 
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tim op%JbMi3L wmhBr of liirw î MirBatozcm In fromn 

do«0 ifl an laiKxrtatit factor to aoMava tha Oaalrad 

©onoaption gnttu the jraqulroRiartt of titiabar of l iv« 

apermatosoa in a £r<mmk ai&^t&n doae haa tioMmmrp not 

xwmiimA tlmd in tim a^tdlaa mportad earliar. 

liî pan (I96f) atudlad tiia diffarant aiXutlon rwtaa 

for friiaaiiig and atoraga af bwism aaswn* Ha re£>ortea 

that fcâ  aptlmm rmmjUtB, a osawsentraticsi of atlaaat 10 

million apasaatoaoa per sH of aasMn aooa la a oust. 

HoMavaTi '̂oota (I9?c^ uaad 8 aUXlon ana 4 miUion laotlla 

iQMNma par @I In a f rcaan aeeioii doaa without ai^ 

algnltloant offaot on fartll lty* In t̂ Oa contrast, 

i^avithran nĵ  QI» (1972) f^portad t te t dilutad buffalo 

aisan al»iu34 ooixtain ahotjt 100 a i l l i o i apanaatoaoa par nl 

bafora fr^ziit^. they furthar statad that* tha ra>te Q£ 

dilution of tha buffalo aanan had profound affaot on tht 

aurvival ratas aftar fraailng* 

iiarii and HaiAc (1979) noted that apersi sm^ival tiaa 

of bovina f roasan thawad aanan waa highar at diluticn of 

1110 than at 184, uao and I130, i^innaiya ai*l Umigull 

(1980) atuOiad tha freeasability of buffalo aeaan dilutad 

«lth agg yolk oitrate, oitrio acid Mkwy and Urla diltisnta 
witiiout 

at m o and is20 di lut im mt@3S^affooting th© fert i l i ty 
raaultai due to different dilution ratea* 
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311100 ttm trmtstMxkg tdohniqua f(»c* ammn wm •stabliiiwd} 

•xperiEiMnta havw auoossatUU/ besn conduotod to frwis* the 

•xtendod mman in i^lXeta* in i^Lema aa^^oulaa* iri ^ a s t i o 

pip«tt«a or in ptilyvifiy'le straws, î ut i t i s xiorXa wide 

praotios to padsags frosan SSBMH in sln^^e dose oontainar* 

Mastic atiwifa for î aokaging tha t^mitm ansa appaar 

to of far aamB advantagaa ovar glaaa aapoulaa* Ad^ar (1961) 

z^Iaoad t l» oae of glam aapoULsa with pQLaatio straws for 

pactfcaging aiKl tromzXim ̂ ^ aaaan in liquid nitr«^^« 

Casaou (196^) gfKW raal lapatua for using straw toohniqua 

tat frsasi^g aman» ^^o f irst introduoed a pt&yvinj^ 

straw with the oapaoity of 1*2 ml (iargoi aaman. î *urthar» 

i t wsa MOdifiad to 0,^ ml (oiediUB^ and 0*29 ol (alai) 

Minitub, a pSLastio straw with i^olia saal was davaloped 

in ^ a t Oanusn^ by Sliaoet (1972) • la 1975; h® r@j4aced 

l^ug in Franoh sioditn straw b/ staal aoA gLamm ballSf whioh 

aaalad straws parfaotly* ila furtiier reduoad tim aiaa of 

ttinltub to 0^3 ml aemm oapaoity. "^his method of iiaiiiiftging 

and fraeaing of seaan i s known as '*l«andahut aathod*** 

^ivithran ^ aL« (1972), Hoy and %att (t973> and 

^imiiAiagmSii^B;^ Hĵ  all* (197^) u^d i ^ s s ampouPLas for 

frsasing of seeaen* micooaafully* Hoy (1974) uaad '̂ ûpoO." 

pdlythttia t»iba for sifteo*̂ aaful fraaaing of buffalo mmmim 



13 

^twttl s^ a l * (1981) an^ ^ t H aSk a3L« Cl93t) iiaad aini 

•trawa (0,3 lal̂  tor buffalo somen frooztog with .tood reaiilta. 

Method of tMvint mman f raezing in strfnm and in 

M p̂oUlaa httVQ been oonpaiwi W nany tiiorlisrs. Linarea (1969) 

oonoXuHed timt the stniir aethod i s better tlim aiapoae 

aethod of freeslng a« far aa eoanony and eff iclcmoy are 

eoncemed* 

QanguOli (197^) r®?cn*ted that aeaien froaen in aapoudes 

iBve ^3.ai omceptioi rate aa oonpared to W with aaaplea 

froaen in piSlyvinylQ atrawa. According to ^ âlaoii (I977)t 

thm ootioeptic^ rate of buffalo aeiaen froaen in tlie Fremdi 

•ediixa atrawa exoeeded by ic>̂  giver tkm remUta with esapouile 

flon^i §&. aX» i vmv eOBpared the aapoule and straw 

freesing of buffalo aeaen* s^janaatoaoa frozen in atraws 

ahowed 29 to 30» laore po8t«'thaw recovery than in anpoulea* 

monmt poat thMT o ^ t l l i ^ (P < 0.009) naa tibaarved 

vAien apersuitoaoa wre froaen in 0«3 sil fr^oh atrawa than 

in 0.29 sil continental atraira (Zarazua sSk ̂ • » 1977). 

(^) <ia.Yflwr9li«it4qn' 

Since Pdl^» anith «ad FaHcea (1949) first reported 

the action of i^yceroOL in low tenperature preaervaticn of 

bovine «?iâ iat09Soa» ^ycerea has been widely uaed aa the 

priaary cryoproteotive agntt in attecipta to freeze the aeaen. 
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^•itviiMm aX A» (199B) sii^^stwt that glyoerol ean b* 

ttdflad to bull wmmn at 39*C or 9*C w i ^ iso algnlf Imnt 

•ffttot on fer t i l i ty . Cl«gg m̂  X̂* (1965) founci that #yoerol 

addition at h i i ^ r tammmtiir© IMS ilatrlsaiitsal to sper-

•Btozoa, îhKi agg yolk eltrata axtanclar naa uaad« Honavar* 

if li ^̂ 'ria yolK extandar waa iiaad« glyoarol could bo auMad 

to bovlna aparaatosoa prior to oooGLlng (l^oote, I97u>* 
el- oL • 

FouIkaaACl1^> raportad ^tiat laotoaa baaad diluents 

for fraasing bovina aao^n did not f^quira l^a aaparatw 

addition of ipLyoaroI ccMttaining fraotion* Hmmver, 

€idditian of glyoarol ooiitainlfis fraction of tha diluant 

l a Mora than ona atapa at 9"C urns fot»d to ba batter for 

milk diluent (Almquiat^ 1999)* 

F .M. (197d) a«ad < ^ r v a t)»t th . fertUity mte 

in citi^to tilycarol yolk axtendar WIA tha aai»t itfban 

glycorod %iaa î Med in diffarent fx^otions or iii aingla 

fraction at S''**-. 

. iiit.iaw ^ al* (ig'/S) lnv»sti||a1»d tiw mfimst of 

addition of tua gpLyt̂ rol containing portion of bovina 

aaoMn axtondar in diffarant fractiona or in a sin^a lo t . 

Ttwy could not obaarva me^ appraoiabla dif f armioa on poat-

thaw recovery or fert i l i ty anong froaen aaaplea axteiidad 

with i^yearol fraotim of the diluent. 



Minor aai Van i>«aartt in33) repwtwl agftimm mainrl'ma 

of imaa «?«nMiti»Qft ffAliMliig freaatog In f^&k c i t ra ta 

Qxtondor ^dltJi 6 ami a» ^y<^r«Ij tiHilo 4, 1)» 12 and 20/i 

%f«r» ooBparatlvely leaa aaitlsfaotcwy, «h@r®iia, i^pan (1961^ 

^AOla fraazlKiii tha buH avian a t four dlffarawt ImolB of 

#yoartiL obaarvad tiiat glyoarol l@v©la of 7 and 

aaintainad aaxiniM watl l i ty coaparact to 0 and 

Maquiat and wiokarahw (1962) t r iad 9, 10 and 2a»i 

l̂yoaroOL levels witli aklxa s i lk dllxitor. f!iar® waa a M i ^ y 

a i snii'io^Tt Incsreaa® to maaii i ivab i l i ty with a daoraaaa In 

illyoerol peroeiTtaip* 

HoOriguaa js& apL̂  (1979) teartad 5 . 7 , 9 an4 111* 

glycerol levala tor fraexlng of bovlm aeman. thay found 

that 7 to m i glyeerca. levela provided oiitlnal aparaat^Boal 

aurvlval* they alao pointed out the ralatlani^ilp hatiiaan 

Ijlyoerol level arKl freozinfi rat<i. 

Hohhlna s& al« (1976) assasilnea dlffarent ^yaaro i 

lavala In ^ l a l r fraazln^ t r i a l of hun aaoan* î nong the 

gXyoarol lavelsi teatad ( i , 4, 7» to and i:f^) 8«9i« ahaMKi 

optimal poat-'thaw aparaatoaoal raoovery, Thay aa^hllahad 

the Intaraotlon batMaan the ^ycero i levela and thaiflng r a t e , 

MwmA and ChiRjdhry (1^0) aug^^afcaci i , - • 

t o he optiiam for fraaalng huffalo aaa<m In UYti dUutor* 
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yasa and Sm§mM^mm (I980i triad t%fo i|l.yo«r«30L lmr@lm* 

v ia . , 3 and &;̂  with Ui'Tfa dilator jfor f«i«alng buffalo 

Mnan* Th^ found 9li ^ye^rol XevoX to \m iMittor on baaia 

of i)oat<-t}ww rmoeufBry* Crabo «& aL« (19B0) triad fiva 

gUyoarca lavola (^ to 9fi) for freesiiin lnuffalo mmm% la 

l i^a diluent. Thay found 5 to 7:i glycisrol levala to ba 

Hanafieial, t̂eong tdiraa ^yoeroi lavala triads 5» 7 Kid 9^ 

for iMffalo a«Mii fraasiUig in un[Q dilusitt* Itouwr (1932) 

found Tii to be optiaua* 

Ghiimaiya and Qanguli (19̂ 30> isi '".-•'• ^̂- - ' --*' --̂  

buffalo aooan froasing, triad 6, ? 

vcO-uma with Idiraa diluanta vlas oi-..--.̂ ' -._... --,-•/, '̂ 'ria â Ei 

agg ycOk oitrata* Ifh^ oouid not find any aignifioant 

diff oranco in poat-tlmw roewmry of apar»at<»»M dua to 

variation in #yoarol lav^ila* 

ibandari and Chauiian (1990) oould froaaa buffalo 

ataan with good raoovary using 6 » ^ ^yoarol by VOIUIM 

in 7ri8 axtandar. ^latti a&, Sl* (19B1) and Patil gt &» 

(1931) uaad & glyoaral in ''Triladyl'* diluant for 

aatiafaotoiy fr^zing of buffalo aanan* 

(a) toiaiiftgatilm^ 

The aparaatozoa reciuire tiaa to ad^uat tlvamaalvas 

ntlli ^yoarol and othar oonatituanta of tha aactandar 

bafora thay are at&jactad to fraazing* ^ abrupt fraasing 

may giva freezing ahook to sspmrfmitozoa and t^iarafore 
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i t la tmommaary t o ttquJlibrata the i r avtabcaic aot iv i t i sa 

a t %^C f«ir itm/s timt^ 

Vl^gta mnA Hamrn^^ (t979) equilils^tdd tlia niUe 

miutod bwixiA msum. «t TC for ^ rata or 120 mts odfora 

f raeming in li<|uid nitrog«n* Thtt dii^«r»iii»« la g^twm 

ao t i l i t y and per oont intact aorosoBio tiatiMm two 

•quiliisrmtiaii t i aa naa not aignif leant* 

^̂ nnan aSi Blk* (1976) found no significant affect 

on poot-^thaw ffprnrm^oxoall n«ti l i t^» «hmi tha^ aquilibratad 

tha iMill aaawa a t 5̂ C for 2» ^, 6, 10 or 18 hra» avan» 

t i iou^ thay raooanwwiaci k to 10 hra aqailibration pariod 

t o im optimm. 

GiXlsart mtd Alsiqiiiat (19^) ati^iad tlia effaot of 

0» 3 or 9 }u:*s aquHitaration time on 10 liovina a;}aoiiiataa 

axtaiviad in t r i a ycOK glyeerca ojctamlar and packagad in 

0,3 sil cottttoQatal atrawa. On tho liaaia <rf poat-ttiaw 

acroaomal rotantion and apannitoaoal motil i ty, tliey 

raportad tiiat 3 or 9 iira of equilibration t iaa wm 

si;^arior to o lir ^ aqiallibraticsi. 

In rooeott atadiaa» tha iKiffalo msi^mi dilyted in 

7ria and aquiXibratad for perioda ranginis fron 0 t o 6 lirs 

a t 5**C ssEkxm muximm poat<^hBW eaommry ^ t̂on tha aquili-* 

liratian t ina «aa 4 •d hra (Bhandarl and Chauhan» 193 )̂) • 

Working with iBuffalo aeomi aactanded in l^"^^ aaetendar 

mnA frosan in liqiiid nitrofien, Cratio a t a l . (l«mo> noted 
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timt an oqullilimtlon tliaa of 7 hrs gBVW tetter resul ts 

ttm% of 9 hra in tema of p03t-thaw aotsaity and peroon-

tage of apoTKito^Mi pasaiiig turough mpimim, a '^ f i l tors* 

Vapoitt* frooxing using liquid nitroipn aa a rofr i* 

gopetit ia rwiw vmll aoooptad toclmlcpo ovwey liiMro* Host of 

ttm laboratorioa uao liquid nitroifan rofrigarator for t h i s 

purpoaa* 

Shatti a t a i . (t9Bt) ajid Pat i l sk A* (1981i adoptad 

tlw «th0pniooole box fraaxing unit" , Thay ad^ustad two-

wira aaah@s at four mid 13 ana distanoa fron tha laval of 

liquid nitropm in a 5 l i t r a ca^^city th@«iocoa.a IMBC, 

At both thB lavala 3 oita axi»oaura of l iquid nitrogen 

vapour vma gkvmi t o tha 8tra%fa mi m ytirm neah* tim trmmiiig 

Wka affaotcKl lay ianarsing tSm aitemm in liquid nitro^san 

coritainijrig goblata tO nta after to ta l vapour o;}?poat£:*@« 

(g> I 'hi i^ingl 

Tim pcooaaa of l iquifioation of froaan aawm aaiaia 

t o OB aimplo, biit ia ono of tim moBt l;^>Qrtmxt factors 

affooting poat-'titiaw aparaatozoal v iab i l i ty . 

Kobbins sSi III* C t972) comi^rad diffarent thaw rates 

W plunging atrmfm into iiatar aitiiar a t 3^^/k irta, 

26«C/1 arts, 39«C/3Q aao, 75*'iV6 30c, or 75«C/12 mQ. They 

foiaid that thaw ra tes aohimretl lay ualmi 39**̂  eaKl 75*C 

watar ra«iltad in aignifloantly greater retention of the 
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«ero8flB« mvi aalntanitiiioo of post-tliair ao t l l i t y tlimi ciM 

tki9 lower t«iiperatur@s» 

Consldarisig mmn p«r o«itt aorosoiaea and per oant 

motility, aenger s& a l , (t976) a«a1wd that the 33*C thaw 

for 1 or 3 ^ a resUltiidt in tiettor rsoovery aa oixipitrecl t o 

Ŝ C tiiair f«r buSJl MUMR diluted in t r i a y<Ak glycercil and 

fi^»aen iii l iquid nitroiieti. 

liapid th»«ing ra tes (50**C/15 aeo or 65«c/75 aeo.) 

fc«* eeBMRn ptcriKa^ l̂ iti plast ic string ha«« ahcnm tQ si,:?d.'-

Jtioantl^r inGreasMi th© i»03t<^iia» aoroaooal Mdntenaricse and 

per oent ao t i le spematosoa (Holibins a& &Q>^»» i^6j • liiay 

furtlier reported tii»t, i#%en rapid ttiaw rates iiere uaedf 

the leviA of gl^rc^i^^ î ifî  to he inereas^id to aehieve 

oytimia post<-4^w fveover^ of apeimati^oa* 

Kim and Kim (tfTB) studied tiM effeet of rapid and 

idcNi thawing on c^otility mv^ f e r t i l i t y in hovine froaen 

semen* Tlmf observed that sperm isaotility was hi#ier in 

a«Mtn thawwd in water a t 30®C for 1 iat than in l̂ sed 

water for 12 hfs* 

For tha hull asaea esctended in three dif f ersnt 

extenders m^d frosen in straw8« Ctiai i^ fljj^ gS,. (1979) 

deduoed the oonaon thaw ra tes to he kO^Q for 30 aeo for 

oi^tlaitt post-'thttw BOtility and per oent intact aorosaenea. 

In mn experiaent involving large nuaher of 

iaaaninationst Aiaquist mk &k* (19?9) using tail^ diluted 



In 0,3 aa atraiia* oaipar«d tiniwii^ 

tl'aea of 12 3®a azvl 30 IKIOI In a m^rm witar bath et 32" 

to 33*^« 7hr/ ot}fl«rv«Kl slgmlXioaititly hi#iar f a r t i l i ^ 

Ki>Ki Maon WIS thnvad for 30 aea than for 12 aec* 

Hiih* and Urihs (l930i fros* tht hovSns mmm in 

Bin! oti'aMs and thanwl JA wxtmr at 3*** 17̂  or 40'*C or in 

air at 21*C« Baaplos tlianad at 40«C ahowad significafitly 

highor p«Hit-tha«r ntotility and hi^Mir porofoitago of noraal 

aeroMnas than thoaa thaaiad at lowar tamperatviras* 

^^tnem $0k §Qk» Ct9at> reportad that 90 days naa<-ratiim 

rata for iQmnaatasoa frosen in 0«3 BIX atrawa and timnmd 

in 37'*C, natar ifaa hi^iar than that for apanntowM thanad 

in aithtr aaHiant taaparatura natar or ica«watar* 

All tha ht̂ LXa do not ^ive tha a^aoUIatea aultatala 

for fraasing* M ability of qpenaatosoa to undargo tha 

fraasiog at uXtz^m^ tmnpox^tv^® variaa froRi l3ull to l]ull. 

Aga (XL*laakiqfa and Oaipova* 1972)» aaaaon (Booht^a ait. A»: 

1976), braad (^ib<»^i*i3t al** 1971) and î MHsiaa ara aaio 

of tlia aatabliahad faotora» ««hioh affaot ^ a fraasablli'^ 

of bum aanan. Aa ooaparad to Uikl ammn, buffalo aa«NUi 

haa boon reported having Ion fraesability. Fatil Cis^3) 

raportad that out of 1^ £pQmm aamm atatlms in 

Qperatian at praaent in India, orily 3 or -ti ar® imrolvad 

in fraasing of buffalo mmmu 
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tlme^agm l iJ t iU (1965) tmmi Qrniaiamvm.^ dJUtforttnoe 

In fro€i;!abllity laf mmmi bvt^m&n t»iXla* ^Joly h€Hi of ttm 

to ta l bulla uaed* 3,)aaiilat«cl mami suitable for cUMp 

frdazing in liquid nitrogen* 

c^ 108 btUla a t an AX emtr®, 60.1(^ prcnrldad aanan 

auitabla for daap £r@@2ing aa reported t/f H^lriari and 

Valprada (1968), 

Bibor^ i g%, sH* (1971; invdstigatad tim atmemX 

davalf^xaant and froasabllity in 46 Polish Biaok and 

White L(»dand (iiML) and m i'olia li«d h i%ite Lmaand(RWL) 

bulls agad 12 aonths. 71.7; ̂  of iii€. liullg II#M« aoscually 

mturo a t 12 aonths — .̂,_ . . . 31.1^ produoad aaaan 

auitabla for froazlng varaus 22*9̂ -9 and 1 2 . ^ respaetivaly 

for tha t^^^ bulla. 

lloibart5(iy71) reported timt about 3CJ.i of tl-ie bULLa 

reared an potential s i res in AX units dim. jf.nmi t h a t 

does not freeae aatii^aotorily with oonventional extender* 

(teave (I972i evalua^d 270 bulla (3 ej8<»alatea/buU; 

f<»' fraeaabil i ty. lie found r^i.li of aaaplea shoued 

aatiafaotory froezability (atloaat 29̂ ^ forv«ard motility 

paat-^iawing) • 

Ih the i r study mi free^ability of 1»J11 saaMn Otel 

Hi aX» (1972-̂  evaluated 91 bulla aiKi <> .se bulla 

ware found suitable for freezing. Thay did not find the 

sitinifleant differences between adult bulls end young 

buna a i ^ %a^m months in relat ion to freezability* 
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aaiaagjri and KtOJLor (f972) tmtvi&d ouft dsop freezing 

•3Cporlia«its ^ i th 3)22 aaeî n o;)ao\ja.ate3 from 75 bulls* Timy 

rmpoFtmi that thm m^momlataa a£ 61 bUIXs aiimma good 

fr@0sabJLllt],r, 12 oulla wum not good and tlw oJaoHatos 

from 2 InilXa yar» tota l ly unauitaibla tor freezing* 

3atoi and Ho^ Cl972> carried out the t r i a l on doop 

freezing of aeiaen aaiaples ocHleoted froa 10 lauffalo bulls* 

'Shay reported -^lat tlie mmmt of only one iaull oould atand 

t o freexintS. ilie r e i ^ t a of poat«<liaDr motility of r ^a in lng 

a'ina iiuHa \«re ^zy poor. 

i^Witliran aSk SOk* (I97a> froxe tlia mmmi fron five 

buffalo bulla. They found significant '/ariation betwiwi 

the freeaability of amen froa d l f f^^n t bulla. 

Veraea JU aX* Cl972) in tiieir study on freezability 

of bovine aaman el»ierved tbe ejaoulatea froei IB bUUa 

with auitable» reaaonably suitable and u^iauitable for 

freesBing under eloctr^i aioroaoo >e. the ejaoudatea of 

2 bULl3» \4hioh were not freeaable^aboMad ocmaiatently 

daMagad aoroaoaea (aitfellingt dataitfiBent or n^iture) in 

freah smmtn mud to a grwater «xt«mt in freesi%»««thâ #iî  se^ttn. 

Boohnke ^ QX, (1976) exaainad 29000 aaa«n e^^oUlatea 

tV9m bulla for free^abili ty, i:.Jaoyilate3 with leas than 

6*0 X 10̂ ^ 0pmrmxtoziia exhibited below^veraga fraazabil i ty. 

Timf further atated that freezabillty varied ifd.th aaaaon. 

file:///4hioh
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Horpholo^^ of apertaato2oa l a okt of tlie c r i t e r i a 

aa£a.Q3reci for tlie eval i^ t ion of bull aeman. Cytaiaorpholo^lc^d 

oiMiraotorlatica of apematozoa are affeetad tiy genetic 

fac to rs l i k e stniixit }xr@Qd and apeclea lilfferenca 

(ilidcharjao and .iimilit 196^) and bjr n o n - ^ n a t i c fac to rs l i k e 

age of tlie a a l e , aeaaon, t aapera ture . aho<^, d i l u t o r s and 

preaarvatiim (Toaar a& A** 196^^• 

Lafgerlof (1J3^; s ta ted tha t tlie presence of 10 -20,8 

of abnoz^jsal apematozoa waa ca»parable with i|Ood f e r t i l i t s r . 

lieraiUi and 3i«ianson (l^i4l) reported t h i a l eve l t o be upto 30^. 

atorage of aeiaen a t 4*̂ 0 for ^ hra had no effect on 

percentage of l i v e apejna (liafez and iJar-^aah, t996^. rhey 

observed 31.1:^ l i v e spermatozoa in tlie Isuffalo aenmi* 

Kunaran (1965) carr ied out the coiipoi^tive s tudies an 

aorphoGLogy of fresli mui frozen bovine s^aen* iie found ttiat 

peroentaiie of alnorf^al spermatozoa xraried frcxa 7 t o 20 

i n fresh mman aiKi froa 23-7 t o 32,0 in tnxs&n a/cxiBn* 

Fiob ami Jlx^an^ (1971 i st'odied t t e a >ermiolo j ioal 

c r i t e r i a of deep frozen oovii^ aa^en* ^ '̂hî  reportcKi the 

morphologically alxiorrial aperm Ijorcenta^ t o be 16,9^^ 

pofit-^iiawin^j versus 12.%* in freah aoioen* 

Kodaaali sSi a i . i197^i in tfiair gtudlea on aeoMn 

cha rac t e r i a t i c s of J u r t i buffalo bu l l s reported the abnomal 

pero*3ritai*e to bo 9.79 *. 1.33.-̂  i n frea^i e^aoulate^. 



Slwtti aiSk ipk* (19B1) atudiod poroantago of l ive and 

morphoCLogioally abnomal iQ»r»ato2oa In buffalo wmmt 

diluted with •Triladyl* fiHuent, i'hay otjg^rved l ive 

mwntfitozoa pero^itages a t 2^°» 3** -196''c, ^«hioh 

awragad 80.98 • 0 , 8 ^ , 77.9 * 1.19 •• ^^^m^l • 7.3!^^ 

raapectively. At tha ama t^vea t<''-'•--•"'-"• ira lovola, t i n 

alnanial apenaatoaoa wera 7.50 j ; o,29/̂ » ''i.33 * 0.31"'̂  and 

9.10 *. 0.15^0 respectively. 

i^atil aSk ^ . (1981) in tha i r t r i a l on liuffalo maQti 

fraazing* used tlirae diffarent di lutees . 1?hey reportad, 

that on Srmzixii* tha overall l ive paroanta^ of apeimatoaoa 

In varioua dilutora aiipiificsmtly deoraaaad from 83.64 • 0.9^ 

to 52.74 + 3.21 and tha ovarall ijercontage of morphologically 

almonml aparmatozoa inoreaaad fraa 1 2 . ^ x ^*^ ^^ 

14.00 + 1.3ai a t 5* and -196»G raapectivaly. 

Uualitativa and quantitative cOiangaa in aparn 

norp^^ogy affect t i e |jreservati<m of a&nm\ in vi t ro 

(KobertSf 1971^. ^̂ ê m (19^S4j ahowad nmX apamatoaoaa 

head la sialhly ooncNimad with the f e r t i l i t y of ajamaialtan 

spamatozoa. iukher;)@e and Kxmmr (1971^ r?jpfjrtmi that 

tha f e r t i l i t y of ijuila ia poaitively correlated with 

apanaatoaoan head Icm^tii. Bishop sCk SiX* (1954; mid 

llukharjea and Râ Jwar (1971 i also fontKl the aensuration 

oharacteriatioa of aperaatozoa to be related to f e r t i l i t y . 



Ha^jandrakuaar §^ a l . Cl97/i in t h e i r s tudies oil " "̂  

bloiaetrios of buffalo^isiill a'pei^atosaa in rolat icsi t o 

f e r t i l i t y reported ttm ovojrall mean for tlM ap@nsNEitozcMal 

iiaiid length, head breadth and head shape aa 7«83 • v),0327 yU» 

^•79 i 0.0305 A» and 1.63 •, 0,09 M respec t ive ly , 

fiaj%iar ami Mifitherjee (1970) studied the effect of 

twnperatura ^ o c k on cytooorphology of mXll aiii buffalo 

3poii3at02oa» Tlrmy observed tliat the head breadth of bul l 

eperraatozoa mid head araa »£ buffalo ai^x^atozoa \fere 

grea ter a f t e r a tecaperature gfiicx^ of 5*'C! thmi a t 30"C, 

a. 
Koda^ali g|i gQ^* (t973^ studied trte biometrieal norma 

of the Sur t i buffalo epermatozoa* The avera^^e valuta for 

head length* head breadth, midpieoe and t a i l lengtii and 

t o t t a aî ertfi lenf^th were 7.6ia • 0,22 ja* '+.591 X 0,51 M» 

56.715 X 0«i3 M and 64,333 + 2 , 1 7 M reayect ively , 

flao and 3idhu (1975> studied the bioraetrics of 

apenwitozoal dlnansiona in btil ia. The itariaxm. and <iermy 

bulla* siJenaatozoa imd the head len/|th of 9,7 M ^^ 

9.16 JUL and the head brnaadth of 5.10 ju and 4.72 ja 

reepeotlvely* 

iSmrBia ai¥i ciupta Cl97B/ studied the aenauratiioa of 

apenaatozoa of buffalo l»4lia. The iiead length avarajjed 

8,43 M$ t o t a l leniith 60,9 ^ and teiil aa in pie<Mi length 

47,0 / i . 

J a i n (1979) studied tlie effect of deep freezing on 

moriSicaogy of the spermatozoa in buffalo atraen, tie noted 
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tit* dsoreaaa in av«ira||» h««d Idiigth tram 7.3376 ^ 0«0385 to 

7.1699 î 0.t)62^ alcrona, \<hlch tms highly aisnificantt in 

tifo bfullat ^ t non-aigtiifioant in &iimr tuiOm 'Sim hsad 

brvadth daormami trm 4.5966 î; 0,0253 to 4 . 3 1 ^ > 0«0252 

microns, ^^oh was ncmsi^ifleant few* individual bulla, 

^i th a l l tha currant raaearch and soiihiatioatad 

tao miquast tha danaga in froaan«*thai«ad apamatc^oa can 

not ba pravanted, \iihich lead tlie ralaaae a£ certaiii 

iaportant Brvs^ma* ^ t̂a a n i ^ a t i c tas ta i^r tha avaluatian 

&t ammn quality have baan of nuoh halp in bovin^a to 

pi^dict tha f e r t i l i t y of touOLls, iitevmrt iil* li3L» (1972) 

cffiiduetad nix, oonvantional «ib^aotiva lab<»:*atQry taata on 

fraaii and frosean ammn aaaiplaa relat ing to motility* 

liva/daiB^ r a t io , morphoCLogy and 3?jr«/ival after incubation. 

Tlmy could not find a aignifioant correlation batwaen any 

of tha aub;)activa taata and f e r t i l i t y . The post-timw 

ao t i l i t y of fro2ien aaman ia being widely accepted in a 

routisio evaluation of froaan acMaen quality, ihxt Kelly mvX 

durat (1963) in thei r atudy ra^urding tha relationahip 

batunan certain laboaraitory c r i t e r ia and f e r t i l i t y of 

boviiie aasian, obaervad that motility Insiedlataly on thawing 

aM survival t i»a of asiaraatosoa \mr& not correlated with 

f a r t i l i - ^ . 

Tha aaaiQr of the releaaad aoroacHal rnizymoB into tha 

aaninal iaaa»a ia an early and aanaitive S«iication of 
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sustairMHdi by spoituitaaaa during th0 prootasing of 

(Allla<m and Hart««, 1970j. 

^isysMis which transfer an anino groi^ of oninoacid 

t o a kato acid ara knovm aa tranaoainaaaa* Tranaaninaaa 

muBftm act ivi ty has ha^n iamfi in aamen* Cirahon n^ si3L» 

kVXfU) reported the uaa of aapartata aninotranafaraae (003!) 

la¥«l in aanaa aa an indicator of aeman quali ty. Tha 

ralaaaa of (Jlutamic i^ealaaoatic T|«effiaapiinaaa iaUi) has tiaan 

vumd, ^ mKBv ttforkara aa a aaaipara o£ tkm apam i^anhrana 

pamaahil i ty. An inorraiaad aembrana pemaahility r@flactad 

togr alavatad axtraoalluXar iirOT conoantraticm in the aoninal 

pXaaeia. t'aca and ^rahaei (1970) ahovjed that tha reXaaaa of 

00£ waa invaraaly corralatad with f e r t i l i t y In Hulls. 

Paoa and araheei (1970) stated that ii^ found in seoan 

i s nainly aasociataci vi th the sperm cel l and that the 

anount tausv^ in seminal plasMi siaihly arose frora laakaga 

from the sisona ce l l s . Ttmy furtijer reported that the 

aaount of iMJ2 relea^Ki waa siipiifi<:^untly correlated (O.SO) 

with the sî eroi concentration. 

Qiauhan and ilrivastava (1975) in the i r stwlias on 

SfKzyiae ooraposition of bMffalo setniiml plaaaa reported 

that GaSsmfiH r a t io waa tmett lower in huffalo than in hull 

aoninal plaaaa ( i . e . 3 ^ V ^ s i ) . 
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Vsrslmay fg$^ ^ , Ct978) <l«t«niinMl ti«iiaMiini»a«« 

in aaminal sAiMaii of buffalo a^ien* The Cj3.iita»iit® 

unlta/ni and tlie QQS ^mn 33*9 :!; 3*0 ualts/B^» t h t Xat«r 

balng InBm timn hslt of th@ aimilar valua r@poi*t@(i In 

Oftott of bull wm&aia ^ Flipa« (l96Qi, %tiio aaaayecl 63 

aanx4aa of bovina aoraan for ctcî  and OFT valuoa* I t gsovo 

an avaragQ of 623 * ^ unit a of CHJir and 19 • t unlta of 

QifT par sa of aoalnal laaasia. lie further atatad that 

the oonoantration of both of which in aetftinal plaana %iaa 

aignif ioantly oorrelatad ni th ciutaiaar of tha aparaatosoa 

par al of aaaan. 

Crabo stXt SBL* (19?1<) auggaatad tlia axtjmoellular 

<KKC aa a aaeaura of aonbranMi injiury in apar^atozoa, fhe 

aamm diluted with e i t ra ta phoaphat@t Tricin or I'̂ â mtmrnd 

tha inoraaaad lavala of oor with time and oocaing* 

BraauwasMi (1972) obaarvad tha aijfiifioont inoraaaa 

in aaninal plassa laval of oar aftar freazing. 

Jn tha i r atudiaa on tha tranaarainaaa act ivi ty of bull 

mmm SMICOV aik Ai« (1973) did not obaenra tha aii^nif ioant 

owralat ion batnaan tha apenaatoaoal motility and ^MS 

ac t iv i ty , The 00^ activi ty avara^pd 21Q units for aaainal 

jlAmmaa. and 5a tmita for aparaatozoa. 

Coultar and roota (1973) dilutad the bovina aanen In 

low l ip id diluent and froaan in liquid n l t r o g ^ vapour. 
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f h«3r oUoBPvmd the higher Q^ orniosntratlcm «ctracaXXularly 

in tr99wa tharvMNl aenfln asni^aa* 

Zttharlav xb Al« (19?^) in thoir atudias on tx«n«-

Miinas* act ivi ty of bu l l ' s saoien* found the aPr act ivi ty 

in sponiatwioa and Mninal i^aa^a to ise corrolatud with 

tba piroffittaitt of noti lo apWEiurtoaoft in freohly ocaieetod 

•Mwn* ?ho onzymo act ivi ty \#:i3 17.2 units in apomatozoa 

mud 13*0 units in aeciinal j^aaoa \m£or@ fraosing and 

12.6 and 11.6 units raapeotivoly after ir@9zixigm 

RoyohaudHury c^ gQ^m (197^) atuOiod tha off act of 

ocad ahock <m UOT and i^ roleaaa, Thay ol>aarvad tiiat 

o<Ad ahock oauaad aii^iifioant rolaaaa of iMl£ and 01^ from 

tuOl spaxtuitozoaf i f dilutod with aodii«i o i t ra ta Imffer. 

Tha and^/aatic raloaaa ima not aiiinif ioantly high* ̂ Ama 

tha aaaan waa axtwidad with 'i^ria-citric-^ci^ii froctoaa 

QHtendar. 

2h the i r study on biochemical chan^a in trosmn 

bull soman ilHiruiana sSk aik* (1973) found tha apem QUf 

act ivi ty in deoraaaing trend in fi^i^» frossan mid teosam 

stored aenien. I t waa between 92*3 to 30,2 u in freah 

aenen. 36 to kiuk u in one month bid mman and frota 10,9 

to 11.6 U in 13 ntonth old aea«K« 

Chlnnaiya Jdt a i . C1979) studied tiie axtraoellular 

ralaaae of tranaaminaaea froa buffalo apartaatozoa on 

fi^esing. They reported that tli® c i t r i c acid whey dHuant 
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fliioimd s i ^ l f ioaittly Imme r^o&m of OOT and thitreliy 

litfttor protttototiva action m apawiatozott ma caraparad to 

•Hi yoilk oi t ra ta or Tria diluants. 

Jain (1979) studiad tha affeet of itaep fraszing on 

ralaas® of OOT frora ijuffalo apamatOKoa. m found tue 

ai#i i f ioant dif f aranoe in OOT valua pra-^raaza and poat-

fraasa iihldi daoraased fraa 331*^ £ 69*01 to 

^ 1 . 7 4 • 2Q»7h imita/sag protaln. 

i'haxMi ara vary faw raporta on hraXuronldaaa activi ty 

in ^uffaloaa* Tim t^aXiironidftaa Im om Q£ tSm important 

anaiytaaa oonoamad with fe r t i l i sa t ion . (Austlai, I960)* 

Tha ara^ma htyaluronidaaa ia beliovad t o parsiit ai^rraatozoa 

t o diaparaa aiid paxiatrate the oueaulus oophoD^a, tlwraliy 

faol l i ta ta tha fartiliasation of ovuni. Laaa of aoroaooaX 

in tagr i t / ia a sign of spam daaaga* Xt alloura tha rolaaaa 

odT Ix^tironidaaa fOMrid to ho Xooatad in aoroaOHio aiyattmm 

Bwyar {VWT) in hia studiaa found the doaa oorre-

laticei hat«NNin l^^uronidaaa act ivi ty and apmm danail^* 

Ha reported, 100 million apena pack of 1 ml tejH aemen 

Qonttained 7 units ^aluraiidaaa* 

Kooner ancl Ludwick (1971) foimd tha ai^pifioant 

oorreiation (-0,96) hetwe^i hyaluronidaaa act ivi ty and 

apamatozoal sioti l i ty. iihaxida e t al» (I9i31i l a the i r 

atudy with ilurrah buffalo ammn obaervea tiiat tha apam 

Motility %ma inversely related to the lyaluronldaaa 
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Hnffiwun i l §^ i 1973) obMivwl tha sigoif ioant 

diffttrmiQe )3«rtiMimi hsr l̂urcsriidaflw activi ty bcrt»»a@rt undilutdii, 

dlXiittKl and teosmn tixmm^ mtmn, tim ao t iv i t / beirui t2«o» 

22.6 and 37«7?9 reaisQctively, fhey also studied t l » 

rvlationahlp liatiMian aî ercii characters â id hjraXurtmidaia 

act ivi ty and iausvX non-a i^ i f ioarit corrQlation taetwaen 

liyaXuronidaaa act ivi ty and paroaxitags of npmm atmomiality. 

Chinnaiya et a l ( l979) , uaiii^ diffarant dilueista found tha 

aignif ioant rata of ralaaaa of hyaluronidaaa on dilution* 

Tria ^owad lovr r a t e , followed toy c i t r i c acid \*h»y and 

aodiua oitrata* 

QengUIi (1979) eatisiatad tha l^aluresnidaaa act ivi ty 

in ap^nsatozoa diluted in ?r ia and c i t r i c acid vrtiay. 

li» found on freezing and thawing tha extent of dataaga to 

j^MTMitosoa and tha li^aluronidaae releaaa tiare aliaoat 

aimilar for lioth tha dilutora. 

Itaisiada s& §Qk» (I900i obaerved tlie positive 

oorrelation betviaen h/alurcsiidaae activi ty of aperm extract 

and aperifa count in i^3 (Boa indicua; and iturrah bulla* 

They alao reported the aignif leant correlaticsi tiatiiaexi 

hyaluronidaae activi ty in apena extract and f e r t i l i t y 

(H m 0 . ^ , P < 0.()3). 

Pbtil ^ A . (1901) uiuiertoolc a atudy to eatiaftte 

aeroaomal damage and aaaay of hyaluronidaae leakage in 

buffalo aperaatoaoa in freah and freeaa-thSMed mmma in 
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various dllti tora. th» hyaluranidasa act ivi ty aartcotay 

dodlned froa 636.25 ug l̂ i £re^ aamn to i\Q6»Q() * ),70 

ilg/23 X 10" of apem extract post-freezifji^j In various 

dllutora. 

Tha real and practical miooQaa o£ tlie atteeapts caade 

on axtondlngt fraezliisi or praaorvlng aiJenaatozoa for longer 

duration can be best judged by the i r abi l i ty to fertill^w 

the ova, whan a r t i f i c ia l ly InaoEiinatcKi, Large scale field 

t r i a l s in U.a.A. and ^^urope have clearly shown that 

properly iTrozen semen, when Inseminated gave ccmception 

ra tes comparahle to c(mventlc%ially jireaarved ammn 

At Heading in l^n^^lai^, 3t®wart (1951J reported for 

the f i r s t time, the birth of a calf from iiiaetainationa 

with deep froasen semen, Kunaran (1965^ reported for the 

f i r s t tlRi© f e r t i l i t y of frozen bull seaan in ^fidla, 

though the resul ts \mrQ not aatisfactory, Durin^i the sane 

period ^ a i r a o (196^i ^id iiotter^*ren (I966i reported the 

f e r t i l i t y of Ui)'-TT^i fallowing the f i r s t ever inaoiainationfi 

with frozen water buffalo s^^en in Xndia. 

(i> SsBUiuiiX^ammi' 

Jalnudeen (1968) reported tti© conception rate of 

4 4 . ^ to first Inseminations by using iciported frozen 

Friesian semen. 
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Pavidovio s& A* (1971) obtained mme 7^ 9i 

conc^Eticm rata Igf using deep frozen mmm for inaaialnatlrig 

flw«p 590 OOW9. 

For 538 ooiifSt th« f i r s t aarvioe Inseratoatlais as 

reportod by Josidat (t96^> gave 6i1l» oonoaptlon rate* 

i'4<^©t fl;fe A , (1959) a r t i f i c i a l ly iJisesilnated 329 

oowa i#ith froaKm mmm amid, reported 72»9ii f e r t l l l ^ on 

60-90 day non return ra te imals. 

A att^y ^aa eaode on the comseiitlcm r^te by 

inaaalnatlCRiut w l ^ deep frozen »i^en perfcmned in a7»224 

oowa over the period of 3 yeans by ilalr (1975). »^ imported 

tluit the oireraH ocknception rate varied frcra 33*88 to 

^ 1 . ^ 4 (Av. 40, i a^ ) . 

On the baals of 66 daya nan retujm ratea» Invoilvli^ 

«v«r 3O9OOO first aervioe inaeninationa with allk diluted 

Friealan frozen aemen* Almquiat §Si. al* (1979) obtained 

over 7<^ oonoeption x^te. 

k. 
Foota (1970) reported 7^.1 » •> to 90 daya nan 

retuma fcor IVia OKtended aemen invt^ving oirer 5̂ 3,000 

inaeoinationa in field fertility triala in oowa* 

ilauaic ssk A * (1975) foî id tha oonceptimi rate of 

k2m2^ ^ t h Frieaian frozen mmmn in iiaryana oowa* 

Ouha (1972) reported the first aervioe conception rate 

of 4 ^ uaing frozen aaoen for Friaaian half bred of ilaryana. 



Roy (1974) reported 89«g^ «id 80«S6 emovptlm mt«a 

<m 60 days non return basia 1^ eefaen frozen with '*1^^0I" 

freexing technique in iiurrah buffaloea and Friealan oova 

re^peotively* 

For 110 sad 107 fe«aXes inseainsted with iroam 

timwed Moenf extended in o<»nfentianal egg yoî c c i t r a t e 

and in a oliemioally ctof iiuRi n̂ liUEB l^rist ^^u* and Fin^ett 

(1980) oMained t ^ conception rate to f i r s t inaeminationa 

72*7$̂  and 71 sO^ reapeotively. 

Auaitin sSk A* (197B) reported the ocnoeption ratea 

9i l|i|,<W and 43,S^ respectively for 1425 confirsaed f i r s t 

Sjnsemijwtiona carried cut cm rmvdmly aaleoted cowa with 

'Smrmwf froaen ajid liquid aemen* 

2n a f ield study en 319 oo%«s, tSie cc»icepticKi ra te 

of fesMklea inaoainated with semen frcs»m in dry ice plus 

a lcchd was 32«6N against 53*0^ for tr<camk wamm in liquid 

nitrogen ( lah i i sS^ sik»» 197B)« 

Qiiisiaiya sXi. o l - (1974) compared the conception ratea 

ontained liy uaing Imported frozen rr ieaian aeiaen and the 

c»ie frozen %xi iJiboratory and imported th® ccsicepticn ra te 

ranging from 30.8 to 52.1fi and 42.6 to 60. at ively. 

Toraar (1981) reported the overall conoopticm rate of 

61.3/̂ ,4 invcaving 194 inaeminati(»ia iii .ima oowa with 

deep froaen wmma of ifolatein Frleaiaa bulla. 
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3lngl»l sSk ak» (1931) found higher oonoeption rat«s 

for Friosian froxon ammi than thoae for Broun ihtlam and 

Jersey ijulla aa fara level, 

( i i ) ifiAanii,a MM fWBiia* 

On 60 daya nan return baaia Favitharaii si3k A * (1972) 

foind the oonoeption rate to be aa» for about 200 tt&mn 

mmmn. Inaaoinatlona in buffaloea* 

By uaing iiurrah buffalo Seoznm aamn in 149 touffaloeai 

aoat of than had pcevioualy failed to oonoeive to mitural 

sating» l^limiadi JB;̂  IIX« (1974) obtained the oonoeption 

rate of 25*%^ in a field level fertility trial* 

Takkar sSi ll2L« (19^0) reported the conception rate 

of 36.1^ uaing frosen buffalo aeiaen extended with iVia. 

Hoyohaudhxir^/ (1978) obtained 50^ ooneeptiim rate in 

Surti buffaloea with froien wimmn extended in egg y<ak 

oitrate glycerol extimder. 

^Mdnaa X3k fl2L« (I9?9i î i field trials obtained the 

oonoeption rates ^ 2B,4^J â ui ?M,%i using buffalo â enen 

frozen in egg yolk oitrate ulycarol mid oitric acM wliay 

dilutora reapeotively, 

<^»innaiya a^ al. (1979) oarried out fertility trials 

uainii frozen Hurrah buffalo sesran, ?he aenwi waa diluted 

with egg yolk oitrate .glycerol, citric acid whey iCA\i) 

and Trla yOlk ijlycerol, I'he corresponding fertility rates 



57.14, rn.kk and ^ .2Z^ baseti on 119» 77 and 119 

inaoainatlans, raspectively, 

Shafl (1979) report©*!, 5»4 oonoaptlon i« te for 

froowii ijuffalo a^Min* 

Vaaanth (15179) has sucoesafully frozen tho aansn of 

3urt l and Hurr^ liuffaXo liuXla using tria yoiUc gXyoaroa. 

dlluant. Under flaid conditions, using frozen aaaen in 

13699 buffaloes, he rQiiorted tlie oonoeption ra te of 43^» 

Jaimideen (1980) obtained the average pregnanqy rate 

of 3C^ by using t t ^ frozen sem&n in Asian '^wmp buffaloea* 

Chinnaiya aad Uanguli (1930; reyortod f i r a t aerviee 

and overall ooncoptiosi rates of 45 4 and h^, , uid ¥*)i 

and 3iH and 4Ĉ i using buffalo am^mi frozmn in three 

differaait dilutor® v i z . , c i t r io acid vriiey, egg yolk 

c i t ra te and IVis respectively. 

Toelihere (1^30) obtainea the oisioeption ra te of 

30^ Mlth frozen iMffalo eeiaen, y^altAi iiaa loner tiian, 

98̂ ^ obtained using fresh liqiiid senen* 

Meharsing s& SQL* (1931 )̂ jreported co!K(@pti€Ki ra te of 

45.0^9 to f i r s t service 72 ina^iitiatians '4ith frozen 

buffalo aenaen extended with I'ria dHutor. 

the f i r a t service iiistialnationa in 993 ami 221 

buffalo ootfs with seaen frozen in pel le ts and strawi 

gtt(ve the conception rates of 53.9.^ and 57.^^ respectively 

on fans level f e r t i l i t y t r i a l s i^hou, 1981). 



Austin aSk aL« (l9Bf) mittUA out 490 f i r s t 

iDMBilnatifms en raiKianay saleoted ijuffaloea with diillacl, 

ami froasn aaia«n of Hurrah buffalo bulla and olitaiiiiid tiie 

aMmn oonception rataa 28«^1î  mad 42*60li roapaotivialy* 

l ^ t i l fil^ a3k« (l9St) tjmierti^Qn a atut^ on d̂M̂p 

fraosing of buffalo aaaan in threa dHutora with and 

without addition of epiciJ4yoml o(mstituant» ^aed on 3^ 

iaaaainatianat tha overall f o r t u i t y rate of fraaaa 

thawad aefiian waa 47«064, for Trlladyl, Triladyl • ifia?, 

Tria ami i r i s • i'^-^' dUutora i t was 42,86, 50,00, 55.55 

and 50«(X^ raapaotively, 

liouar (1982) raportad t!ie f e r t i l i t y iMrcantagaa 

of 53.afî t 54,^4, 56,7^ «Ki 53.a* for buffalo aaeian 

dilutod and frosen in LFYa, Tria, Tria lailk aiid aki^ lailk 

diluent a raapactively following 1154 to ta l inaeainations. 



M A T E R I A L S 
A N D 

METHODS 



1 1 1 . biM?iii4i#u-a Mhj ^h^nmu:.j 

Th8 present reaearch project yas carr ied out a t the 

(topertasrit of Vcrterlnary Obstetrioa arid Uynaocoloisy; 

Gujarat V«ytarinary Collei^p, Ariaixij for a period of 12 

taontha u«. .uiicing frocj l a t Jmwt '81 t o 31 at lay *82. 

In a l l , 23 bu l l s i^ re avai lable for atudy, TMQtvty 

o£ t'ma ii»re i»iirti buffalo l«jai3 ranging? betvwen 4 t o 7 

years of age; ar*d tliree -were cov#-bfUll3 o£ ikHBtmin 

FrieaXati breed a^lng betvieen 4; t o 5-i yeara, "^Im i lolateln 

Frlealaii bul la uaed for t h i a atudy -were owned by Liveatodt 

i^iaaearcri s ta t ion. Veterinary C.<iLlege, Ananci bat,were 

atationed a t tiw Qynaaooloisr dapartmant of the coHe i^ ; 

v^iere the two other buffalo l^Jilla vfere a l so maintained 

in tile i i iant ical tiiana<;eraental condit ion, x'he resiiainin^ 

IB buffalo ijulla were atationeil a t a i ^ l l oTiianiziKi farm 

and a Jenien Bank s i tua ted a t the diataiice of about BO and 

40 kiaa reaiiectivoly. 

All tiw buUs aeleoted for t h i a atudy \i*ere i n ,30od 

hea l th ; under oomstaiit vettirljiary care and superviaion 

and ciaintained in r»ar ly id0nti<:jal raanaiioaental oe»¥iitiai3, 

All theae bul la had norsial l i b i d o aiid servioe bal^iavlour, 

ffitair4JL,laatiAaB ^ 

*0L1 the iiLasa artioLes uaiKl during the atudy \«re 

ateriliaed in hot air oven at 1fjO**C for 30 lata. 
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Buffttr aolutlCMna, Xubrloant, nibbar ar t ic lea arid a r t i f i c i a l 

vagina mtQ», \mr& autoolovad a t 10 l b . praaiiiuna i l l3«6 ' - ; 

for 20 lata. 

SHa m^tedtHa of aonan colleotion %«Ek3 t^^ioe in a 

malt for ^11 Vm l^aia* l̂ ha aanan ajaovaataa *«i@re obtained 

in steri l i2ad graduated ct^Xootion tubaai attached t h r o u ^ 

a rviSaiimp cone to a r t i f i c i a l vagina for isuHa* with aaootli 

ruDl̂ Eir l ina r ; at a immr tMii^aratura of ^«M>"C, 

A sapartita a r t i f i c i a l vagina \m» uaed fC3r aaoh mill* 

Usually tha wmmi ctaieotiona %«ara vmAm liatiiaan 6«30 to 

7.30 A.iu For aesHm ooiiacti£m» tua bulla of tha aaaa 

apaoiaa ^mea uaad* aa twaaara* 

Aftar tha cbllaction, t^m mami obta ining tubaa 

ymr& plaoad in a beakari half f i l lad with ^mtor a t 

32* •33*C, t i l l prooaaaimi, 

Ca) Zn a .^radintad coUaction tuba vOlUBie, colour and 

oonsiatanoy of aanmi ^aira obaarvad and notad 

iaiaadiataly aftar ccOJLaoticsi* 

(b) Lvity of fraah aaami wia aatiaated putting 

a drop of aaaan on a olaan gLoBH aLida i;aaoad on a 

blothora ataga a t 37"C, arid vimti^y^ t l i rou^ 

10 X objeotiva of a i^iaaa oontraai -oi,>o» 
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Thla activltjr was «xp?«isae<i In 0 to • • • • • iprade as 

par the atandarcl t«olmicii«i of Herman and Madî m 

(1953)« 7he spam ooncentration i«s oatl^atad tay 

using a portalala ^o toe lec t r l c ocilQurimitar 

anpla^rijig ^.9 ml of 2«:; lii@ citjmto aaOLutlcm 

and 0,1 wCL of ii@at a^^eni a t 9 ^ S3M* 

(o) Paroantane of Llva and AUnorgial igiemBtozoas 

Uiffurential stairiinf^ technifjue *iaa i^eci foyp 

asiail&JUig liva«>d«B^ and abncu^mal apejrsiatosoa* f ha 

aoslimlgrosin ataln iiaa xumd as par iiano<K^ (1931) 

disaolving aosin 1.67 ^ a and nl|»roaln 10 g^s in 

10<J sal of doubla gflaaa diatiXlad niatcir. For 

stalnliiil to Iw dQtm, the proportion of stain and 

aaaan %«is kept aa ^ drops 1 drop raaisootliroly. The 

mif orra tliln shears yer® preimreti* Onm hundred 

apax^aatozoa ymem eounted for eadh of tho two 

j.^ ._ .̂ siona fma eadh stained slide under oi l 

jyaaaraion c^Jeetive of phase csintjmst microacope. 

(d> The individual pro^grasaive motility maA per cent 

r^otile spereMitQ3»oa wmem eatimatwd hy puttings a 

diluted iMnen droi> an a glass slide isider a oover-

i, naing biothem a t 37**̂ :, on 23 X ohjeotive of 

Q • /;>.:? oontraat raioroacope. 
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FoUoiiring ^itoa InitlaX ovalustiona, the mmtfLmn 

ahowing i:*«qulr«Ki optiatn quality (liialmn *** iteas activity 

and 70^ motility) vara proomBsad furthar, a i lut ing tiwn 

l a tkm aaleotad dtiliitors* In prmamUt studioat ^to 

diffarant d i la tors Uiiad for bull and Isuffalo ixulll aeman 

vara aa JTollowat 

( i ) Kgg yolk c i t ra te gLy&tedl (HYca), 

( i i j 'Tria-fruetoaa-yiaic ^ycero l iTPYQ), 

( i l l ; Laicii^oa-*^a« 

(iv) M^JL apray-^yoarol (AiiO), 

Cv) ^ f̂tiolQ-iailk #yoerol (uKij, 

for; tetfXalfi,.Ml awmri* 

( i ) Lactoaa fructose yoOLk glycerol (UYG), 

(U) Tris fructoaa yolk glycerol (il-Ta), 

Uaiag ataiidartl procatlnrest t i » requirati aEioimt of 

dilutotm %Mre praparad juat tiafora uaa. fha ^Tca vaa 

praparad aa par ^aliabury a& fiyL* C1'^^ ^ • "^^ ^ "̂̂ ^ ^^a 

preparad aa par tha reooRsaeiDdation oi' • - (1979)» For» 

hMYQ dilutor* tiia ingradi^ita wara uaad in a proportion 

•iiSgastad 1^ Aimad and Chaudhry (198^3) • Tha Laioipiioa mm 

iapfiotad and USMKI as per t^^ instructimis givan ^ the 

auttiufaoturer * Tha pt^paraticm of ^ - JLycard 

' m'*m m i l l — B » — N i 

*1W •Franoa. 
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dilutor warn bM*d on thm fixnaula of El EHmx^f i1979)* Tlw 

iiliaOL« nilk ^y^rcH warn sxrvparocl oa per tiui stmxitapd 

prooadurssp aooartliag to Thaekor & ̂ Inqulat (1953) • 

^ t i b i o t i e a •Penicillija & 1000 i,u./Ba and 

iiitrvptanyoiii ^ 1000 ag/aX iMre added in eaoh dllirtor. 

(For ooKiposlticin of dllutora pi* aa« ^^andix XI) • 

ti^hila diluting aaob a«Ran mmsHm^ VM ooncentratlcn 

of sporeietoxoa in a mmOA naa tittcen izito considaratioiu 

fha dil\ition rate 'mn adjviatadf kaaping aliotJit 90 t o 60 

million ^araatosoo par a l of aenan beforo fraasingt 

and tharaby allowing at laaat 12.3 to 13*0 milXii»i l iva 

Q7«raatosoa ava i la^a In eaoh Qm^ ml frozen soaein dosm^ 

aftar thatdng* 

i^ilutora Lnra mn^ TFtQ mm Inoorporatad iilth 9^ 

ctnd €pft |^yoer<A respectively, t̂ ŵn thaae tvio dilutcara 

%iare iiaad» glyoarc^iaaatlon %#aa carried oat a t roora 

taaparaturas o^ dilutin,^ in aingla atap tkm aaaan with 

gXyoarol containing diXutor. ^ha diluted aaaan wm 

maintained a t room teaiierature t i l l f i l l int i of stx^wa. 

Tfm other dllutoris vumd during the atudy oontainad 

TH #yoer01 lay voluraie, rere liycaj Laiciphoa-^3» 

Amit and itia; i^iare tlie baa4o dilittor (wititout gly<^rali 

divided into two fraotieeia * A and B, tha 'A* portion 
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of tha (UXutor eonaiatad of thii basic cUliitor, without 

^yoer«a, v^ich made 53* of the to ta l requiraaiaiit of tim 

di la tor . Fraoti(m 'B*> the othmr half portiont Qomiatcd 

of the baaio dilutor with twioe tfm deair@d final 

MnoMOtratimi of glyearol, by volume, .^aaadiataly aftar 

collaotion and i n i t i a l @valuati(m, aaoh a^^oi^ata laia 

practicfilly half dilijtad a t rwm tmspepatuprnt oaing 

fraotion 'A*. Tha par t ia l ly dHutad aaaan was th&n plaoad 

in a ittter hath ocmtalning wk'^r a t 3Z'*Cp and coolad 

gradually t o 5*C, £Jiiatjatanaou3ly» the fraction •B* ymm 

alao coolaa t o 5**C. cnyoarcaizatian «iaa oarriad out 

a t '̂'C tiy addition of o<|ual volume of fraction *B* to tha 

fraction »A», in four imrta a t 15 minutes interval . Tim 

diiutad 8a«an» iias tli^n drawn JUnto tha 0.5 aa plas t ic straim* 

Ttm straws wars fixad in c3jmp&, ^ i o h txcUd 19 

nadiues 9tx^%m. ?ha <a.oaad ands of tim mtrwrn wsare f i t tad 

into tha nosuslas of tha fiUinii otmh, whJUsh was conniotad 

a t tha othar a»d, t o a vaowjQ 3uoti€»t punpi throned a 

plaatio tittle. Assuring a l l th« cGoinaotions to be |3@rf®ott 

tha Ofp&n ands of tha straniM ware dippad into a -Dealier 

oontaining diiutad mimst and tha switch %ias put mi. ii@ 

f m i n i ; of tha straws was obtaimid duo t o aspiraticru 

Tha uniform t to 1.i am a i r space \mm oraatad in 

aaoh straw by f i t t ing t ^ open anda of tha olaBQ âd straws 

into tha taattt of tha plast ic bubblar. 
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Th* ••aling pofwdor * polyvinyl aloohol ponder * 

spraadod ovenly in about 4 »3 csn thJUd&iaasa an a 

glass p la te . ThQ open ands o£ tha straws hald in the 

olanp vara tiwn dippad into tha powdar; \il^ri tim poMdar 

hod panetratad a'oout 3 mi into tha atrawst a satiafaotory 

plug Wka mada* 

Aftar aealingy tim straws ^^ara plaomd in th@ \<ater 

Iwth a t tha tamparatiiret sl '^ilar to tiiat of diluted seiaan 

i«a. a t 32^C y^ymi cuna step dilution was praotiCMKl eovi a t 

S"**̂  in casa of two - stap dilution, 

^iaalad straws wara ijradually ooolad to 3*C 

taaparatiora \3y putting thora into a plastio boK« This was 

tranafarrad into a thenaocole oouc caitajUiing loej ^©r© 

tha strawB wai^ further ^aintairtad a t "̂U for 3 iirs 

aquilibration tloa* 

A '*thari9oeaia fraexing mit^' was uasd £ar freezijig 

of the saaana Vap<»jue* fraazing eaethod using liquid 

nitro^Smit was ad<^>ted, A rectangular tlianaooole booc of 

10 l i t r e capacity was ui^d« Xnsida of vgU.ch« on tlia 

upper part* two f l a t wooden s t r ips wara fixed transversely 

a t t h t diata:»Q of a'oout 2", A liiie was laarked 4 eras 

below the level of wooden s t r ips in the thersaocoile bojc. 

About 6 - 7 l i t r e s of liqtiid nitrogen was poured into 



lam therEaooaOl« lK»e» M^Q th« Xovel of Riarkad lixw, y&iUm 

Fallowing tha oquHlliratlon* thm sitvmm "mrm tmien. 

turkiaii towol. 

Thm driad gtraira %Nir« iaa«dlAtaIy placed on the 

noodmi strips« horizotxtally and the thersnocoltt \mi. l i d 

IMS oloaod. Tha stJraMs IMTO osq^oaod to t^e liquid nitrogen 

vapour aKaotly for 10 mta* ^h« l i d of th^ thar^occO.® booc 

MM thffii openad and tha straws ifsra trmisfarred into tha 

goblet containing liquid nitrogttn (-196"»c), aamirlng that 

the f u n length of tfm strawi >«ar8 dipped into tha litiuid 

n i t ro^n* Iramadiataly after deep fraaxingt <»^ tstrwa wm 

thaiiad and tha aaa«n \ma axauainad for apar»at<^oal motility, 

the aimplas showing aoro timii ÔvS poat-thaw Motility liera 

tranafarrad through tha t^niaters hi l iquid n i t r < ^ ^ 

star«ga oontainara* Tim auhatmidard aataiCLas vara disoardad. 

The different ocAoura of tha staraMs ware u«aid» 

hull«^iae and dilutor-^ia^ for e a ^ idantif icatlosu 

Ca) 

f hawing of f rosHRi sanan liaa aff aotad lay imimpmixig 

tlie atravia iii wxt&r keiit a t 102'* - 104**? in a -&iexmoa 

for 13 to 20 aaconda. 



\fitH a vimt t o faoJl l tata tiie working a •'aobilo 

freezing unit" naa eatablls^ied for freezing the mmmi of 

tnaffalo l^iUs, stationed a t the fara & aeiaen Bank, &m^ 

£rm the laUoratory. ^la dotes for freezing of tne aanea 

ifere pre«<4etdnairM9d with the respective authorlt lea. ^Ul 

the neoeaaary e(iul|»enta moA ouffera e t c . , kept a t 9«c 

In a tiien4ocol3 base containing loe mibeat %fare ^irrlecl t o 

the place of ifoi^* In a ^amp, cm th@ prtinrlotaa n l i^ t of Vm 

day of ^Morii, On the neict day ni»*nlng» observing the s t r i c t 

hygienic cieaaurea the aeien Wka collected s froa the 

•eliNsted hulla, evaluated and diluted as par the 

requlranents* 

The diluted sen^i mis f illtKl and sealed in the 

FrcRich laedliia atroirs and laalntalned aepajrately bull wise 

and dUutor-wlae In a tharaiocole box a t 5**̂  for 

equilibration. i>urlng tlm ®qulllbratl«m period, the 

f i l l ed and sealed straws itarB traiisyortM aaoothly la th^ 

jeep to tiie pro-cooled laboratory, where the actual 

freezing was carried t»jit« 

Tim present reaMarcSi pro;)ect was divided In five 

separate eicperlaumts, for «msy working and better liitor* 

pretatlon. A t e s t freezlmi waa dcms pwrvlo?ia to ^ich 

experl£i€»it* 
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«« tUtPtt low taaperatura varies f p « toudl to 'bull. To 

vt ts^ 1 ^ ixmaw^XlXXf adt 3@m@it of variCRM IML113» aî  

m^mtiamkt Wk& carried outf jtofc&v&tig all, tli@ 23 biiUs -

iao aa r t l azvl 3^UP*)* Two o;|aey(l.at@s fro^ @ft(ti liuGLl %(8r@ 

oc^@cit@d ci»a a t a tJteHi a t woei^y jUxtorval* 

fho wMs«a ima 99»lt»aet0dl for vaOltx«e» aodoyr 

cimsieten(3]r» ai3@m eG»r»S'6»trrition« mmam and inclivMual 

mi t i l i t ^ and l ive and ateion^l counts* ^lia oamplea 

ftilfJJLling tli» r@quirad statidards %f@re dilutad dap#iid|j% 

upon tli^ concsaiitratioii of apermatoscia OEKI fr€>as@ti in liquM 

aitroiim vapdiar. For a l l t l ^ ejaeulates of oow M i l and 

Huffalo taJlls, ftira d41i^«ir (FAOs 1979) was uaed. 

tm post-'thaii reeovaiy itaa aatinatod twiisa* 

lanadiatelr after fra#zing and 24 hrs aftar storaga in 

liquid nitrogen, imiim a biofclierii a t 37**̂ -' a i 25 ^ otaijactive 

of a plaa^ ecmti^st miorosoopa loikliig for prograsaiva 

90tila 

wmwm 
An attempt %IBS ftada to 3t»«iy the efficieiio^ of 

variouA axtandara for fraasiim of IHJU and Inaffalo 

uainii sp l i t a^aoulata t@<imiqu«i. 
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Tiam H.F. Bulla ama fiv@ aur t l iauffalo \xQXm warm 

imrcAved in th i s srtix^, Far froejsing of H,F« bull smffiit 

flv« wetanOers wore trioci v i ^ , , LYCa, W^Q, t^Q, ' "' -• id 

Laioi|isoa«47B» Two d^t«iitJtara» ITiQ axid lT¥i \^re 

far \3nxetB3LQ mfmn frenaing. t'̂ iva ®;}aculat©s from '..-..u. 

bull %Muni procosaetii mapurmtmly f cxr t)Ua €2cp@rlgi«met* 

^i^ter coll@ctiim and In i t i a l @valuaticRi» tha mmm. 

mmsA.mm with optiiatjsi qtaality ware sp l i t into five allqiorta 

in <mm a£ lUV* t»ill #;}aoUlat«s and in two aliquota in 

eaaMi aH l^iffaLo aamen. Thasm samplaa %far« than (iilutiKl 

uaing dilutora umlar t r i a l at tim rate of 1:20; paokaged 

in Femiidti tm^lxm tttrmm and froasen in liquid nitro^ian as 

dasorilMd aar l id r , 

Tha paat*-tliaw raoovdry of spanmtmMm wkm eatlmatad 

iNMdiataly aftar fraasing and 43 bra after atoraga in 

liquid nitrogan. Tim liv@ and aan<»rraal coimts of tho 

•pormatoxaa wara aaaaaaed» uaing the aana ac^in-ni^osin 

•tainad alidea for aai^ e^aoulata. 

Tfm ansi^raatic tes ta for the ervaluation of i^mon 

quality hBva laa^i of mxMSki help partioalarly with hoviita 

•Siaoiaa. liiffact of de«p freazing an ralaaaa of trana*-

aninatMa and hyaltironidaaa mizfmmsi was stiKliad on mmmi 

aamplaa of five •^^irti Ixaffalo laulla* 

file:///xQXm
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BmmnfltmKn m^am£Lmt»m tram tho five buffalo bulls 

wera uaad for pro^freaxo and poat-fr««2e atudly of release 

of tttuycssa* 

(«> ltoliSir«.itliaai jmiay.» 

After o<ai#ctioii aafid avekluation* tho smmm s a n i e s 

imrtt sp l i t i^ in two parts* emeh of 0«3 sil« they were 

^ 0 n dilutsd sopai^tsly with WYQ and UfTfa dUutora, in 

such a \my that tha dilutad saaple containad apprcnciiaataly 

Z5 tailllmi sparsuattozoa pmr ml* "^tm 25 iiillicm sî enn baad 

was pr9p&P9d by oantrifuging <m& ml of dilutad saaple at 

190D Pmp*Bim for 15 mta* Tho astination of oiizyna 

iijraluronidaaa was oarriad out in frash diluted samples 

witliin shortest poaaibla tiraa after cQllacti<m of SMMBI 

and preparation of ai^em b s i ^ (usually within 6 hrsi« 

Tha aani^as wars kapt a t 5^^ t i l l the estimation. 

Tl»a remaining quimttity of the diluted mmm in both 

dilutors» was froawn and stored* The post-freeaa 

eatitniatian of tOia ansyae act ivi ty in sperm «»1»mot was 

ounried out after 24 hra of stora^sa in liquid nitro^^m* 

Based on liberation of M^-acetyltilucoaamine £rtm 

tm^fmm the astliurtion of Hyalunmldasa activi ty in ^^em 

cxtraot was oarriad out as iJer tliva pi^af^dure fto^ailed 

by iioUet a]^ fll* (1953)« The procedure involved the 

fdlowJUiig steps t 
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1. in a o«Btrifitg» t u ^ containing approxJUastel^ 25 

Qillicm iqponi pnck t 

0.1 f3l soditn ao«tat9 liiiff«r (0,05 M, pii 3«B)t 

•*> 0«2 nl i^aliironic aoid (6 s i s /^)^ 

'*' 0*1 aX aodita daoricto soln* (2 H soiLn*), 

• Q«01 Bil aodiuBi hyciroeci(i@ scOUci* (4 î  aoOUi*)t 

<» 0«1 lal Potaaaiua totralxsrat© molnm (0,0 M» pH 9«t) 

2, I^ioubatad for 1 hr a t 37*^. 

5* laioulMatian Wka f caicwBd by ]'M«tlng tha tuliea in 

boiling %nt«r bath for exactly 3 srts* 

^« The 30luti<m in tli@ tube, than oooled to rooM t«i»p* 

5. Th«n 3,6 s^ of P-iJigiotl^lajaina bowaldel^tie (P-aiAil) 

(10 ,pa/100 ml ao«tio acid to b9 dilutod 10 timos in 

aootic moid) mta acblad to the solution. 

6« Tubos ware again plaoad in a imtar bath a t 37*^ for 

20 cata« 

?• P̂hen the tubas 4̂er@ oantrifu^jad for 10 mta a t 2000 r .p . a , 

8* tha intensity of colour developed in a aupematant naa 

laeaaurad in Spectropliotocolourifaeter a t goo^ ju • 

the anotast of hyaluronidaae « i a ^ e raleaaad f roia tha 

apana oxtract pre and post freasOng waa axpreased aa o,D, 

Ci.a. ^>tical Uanaity) readinga* and tha diffarsnoa in 

Amelia activity i>«aa noted* 
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Ttm wmm bulls and tiio v»ry o;)aoUl«tea ^mr® ut l l iaad 

far ttstisiatiQii Q£ tarn tjmnsaaina^s in %\m mmmi taefore aiid 

af ter froes&ing. Proi the dUixted ae^plea* t sil of oaooii 

(oontaining apprase, 50 miHion aperiaatozoai naa oantrlfu^iecl 

At 1900 r.p.m. for 15 ats* 

1̂ 111 ths •Btiraation c^ the enaynea* yttnijS^ waui 

oasTled out in laoat oaeea six lira after the ooHaestion 

of aaoettt the aeparated aiiaiiial plaama \mm laaintainaci a t 

TC in ateri l ized viala* 

The activi ty of traoiaaninaees (cKJT and OtT) %iaa 

estimated in the sperm-free aeninaX plaaaa aeparated 

troa the frosMnH:ha«fed araipleat after oxm ̂ «a#e atcurakge 

in tlie liquid nitrO||@n« Two atrawa %fere th»#Pl for each 

MRi^e and 1 ml of ae@iiuil plaaota ymm prcxsea^td for the 

enaigfwttio eatiaaticKui lowKiiatt^y after thanting* The 

tranaaainaaea (^^^ mA aPT) utera doterained i^ the 

coloriraetrle method aoockrding to Haitaan and Frankel Cl957)» 

UUT j:^acta with auhstr«te ( < -ketOijlutaric acid and 

aipu*tic aoid) to prodi^se osealoaoetio aoid iifhioh tban 

raaeta with 2,^f-dinitr<^*»n^lhydraaine to produoe oOIour 

in allcaline aadi«a. QM reaota with aubatrat® (<^ -4i0to-

Ip^utario aoid and teHmxlsm) t o produce ijyruaric acid %*iic^ 

tOmn reaota with 2,4-<tlnitroph»nyli^rdrazine to prot^joe 

oal<»ir iii alkiiline aediun. The etusjicaes were aeaaured la 

international uciita ( l i ) of «m!ffm/Xi.%m 
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Tfm o;}aculatoa from thetm HJ\ iiuiUs and five Hurtl 

buffalo \»axa \mr9 availatade for t h i s attjiiy. tvo ejaculatss 

frora each bull were u t i l ized . Two ^iian sme&ea y»r& 

pr«S>arad frtn « a ^ a^aoulata pp@£p&@m and post-fraam fa^ 

nlxini; a drop of aaaen vlth thre© to four dropa of nigrosin-

ooain s tain, t 'ifty atralght l iva aparaa were raxidoraly ; 

aalaetad for ^ o h a^aouLato and tha i r Itead laiigtht lisad 

te«adth imaxlmm), and to ta l length i^ara saaaurad on 

pro^action microaoopa (LanEi^atar^/ imving 40 X ob;)aGtiva 

l«iaa and ovondLl i^agnif loation of 900 X on a ciroi^ar 

graduatad groifiid ijlasa* 

Vtm ab i l i ty of aparaatozoa to f a r t i l i ze tiia f eciale 

haa baon tha ooat ral iabla toat for the quality of aaoMo* 

Aa a part of tOia praaant atudy, f e r t i l i t y t r i a l a wum 

oondtKstad a t field smd fam levela for tiw bulla selected 

rni the Imaia of tlie reaidta of Yet and Ilnd egcperlEsenta 

of th ia project. Bulla with |̂00d fraasabili ty and dilutor 

with good aui tabi l i ty ware aeleoted for tiieir uae in 

f e r t i l i t y t r i a l a . ^ a l l , for f e r t i l i t y atudy eight buHa -

3 iUi\ and 5 ^ur t i - were aeleoted. Tim required zimbers 

of aanen e;)aoulatea were o<aieotad and evalucited. 

Kjaoulatea ahowing optiouiBi quality were diluted and troma 

in a way that a t leaat i;! to i$ raillifms l iva apenuttosaa 
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wMHi available pur dos@ of frozen sMMHm« paokaged In a 

0,5 oil capacity radcliuia straws. 

TF¥<i axtander %«a3 uadd for diluting both, bull ami 

lauffalo aamen. The frozen a/Bmen ima stored in liquid 

nitro^ien a t leaat 10 days lief ore i t ^mm uaed, AU the 

Inaeainationa v^ere perfornied bet^ieen October *B1 to 

Haroh '82, diirin^i the period of six sionths* 

The froasen Hblstein bulla* a^^Qn dosea vmrm 

distributed for insaaination in r.ankre4 cows and heifers 

a t f ield level in two advance*! d i s t r i c t s of iiu^Jarat s t a te . 

The traitied inseainators at villa^ie Al centres were 

invdveci with the inseminations asid preipianoy dia^inosia 

work. Xhe pre^riancy diai^osis i*aa performed per rec ta l ly , 

90 days after inaecainaticns. Totally 251 cows and heifers 

ware inseninated using 3B3 frozen semen doses. 

The frozen buffalo buU aesten was ut i l ized for 

inaoninatljig the 3urt i buffaloes mid heifers coining for 

inaaoinations at the Colle^p A.I. Centre, x^ere qualified 

and well «eperie£»:ed veterinarians perforaod the 

inMainaticna and the pre^pianoies were diaeposed i^ j^er 

recta l palpations 6cJ to 90 days after insffiiinationa. 

Totally 3^2 buffalo and buffalo heifers were Insarainated 

using 426 frozmi seofln doses. 
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About 93 trostma ssewn damn oi tm ikust&ia teJdU 

W9r« \AiliwaA to study the «ff 1̂ 107 of froaan aonon to 

i«tt2.« th« r«pofitliig limttcrej ooifa and mUmtm of Llvastodc 

IUi««aroh ^tatlaii« Oû larat Agrioulturttl University» Anaiad, 

A tarm vartMrinarian pQi*f ori3@d th9 inaasilnatioiui, Tho 

pptt̂ Minoy fliag t̂oflis iflis teaad m raotal palpations 73 *90 

cti^s aftar inaaninatians* AH tii3 inaoniiiatiana liara 

parformed randenly on rapaat tiraaaing Kankr&J ocnm and 

halfars. 

ataUaUaaX amilyaii^ 

tha percHBiî iie valuos of prograssivitily aotilat 2.iva 

atid atmonaaX apaxtiatozoa ^mem tratiaf of%ied to aroain V~^ 

bafora otatlatloal analysis* ĥa analyaia of varianoa 

and otliar atandard statistical prooaduraa %fara oarriad 

out as daaorilMd Ijy Snadaoor and Co<̂ iPan (1971). 
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Th» l a s t couplQ Qdf d@oaclas have witnessed a spate 

of r e s e a r ^ in prooeaalng technology of se^en and t!w 

uae of frozfln s«ien for genetic lapr^weniant of dairy 

anioala. However, comparatively poor head r̂â y haa tmrnt 

MKte In AI protiraMaea involvimj buffaloea, ?h© reaearch 

leading to pro^^reas in deep freezing of buffalo taOl senen 

haa been engiaging the attention of man^ %R3rkera in India 

and abroieui, i»it the resulta ladi oonaenaus. inuring the 

present research project, oertain iapcurtant aspects on deep 

fraezlig of buffalo m^&ti were elaborated, and the Ji^aults 

achieved îNire as f (dLlows« 

Using standard procediu^s, 30 ajaculatea from 20 

3yrt i buffalo bulls and 25 ejaoulatfis from 3 H.F, bulla 

were muudxmd for norrattl aeninal at tr ibutes* The peztihi^l 

of Table-1 shows tliat for the baiffalo* the volume of mBoaaa. 

averaged 3«oa ± O.19 ral, The eiass act ivi ty and individual 

motility averaged 2,11 + 0,17 and 77«^ • 1,63>̂  

respectively. The avera^ speisa caicentration was 1022.3^ • 

22.22 laillion/ml and the per cent l ive and (aorphQlo;;ically 

abnornial speraatoaoa averaged 35»36 *, 0 , ^ and 9,72 • 0,35 

respectively. 

Feu* cow bull immn tlva avera^ senen volurae was 

5«*35 + 0,095 i3l, "Sim siass act ivi ty and indlvidiJial motility 



mmrrngfta 3 . ^ t 0,Q7B and 79«a ^ 0.6a^ respectively. The 

m^m ooncentx*aticn averaged 131^*3 ^ 2*^0 BiilXi<WBtl« 

The aweregea £&r p@r omtt l ive and ^ori^isOLogically' abnormal 

spenuitoaQa %<ere 87.08 • 0,49 and 9*2 + 0,42, reapeotively* 

tita o<}lciur and ocmaiatancy of sernan for a l l the 

e^aoULates varied from miUcy %«liite to tMok cx^eiiy depcmdlng 

up<m the ooncantratlcn of aparaiatoz^m in particular 

e^aoiilate, 

Two aemen ejaoulatea fra» each of 23 bulls ~ ^ sur t i 

aoid 3 H«F. iMre aubjectod to freezinii a t u l t ra low 

teaperature i'^v^&'^c). fhe e^oulatea were atudied for the 

freeseahility of apermatcswoa (m the haaia of poat-tlmw 

motil i ty. Tjw differenoQ asjoniat the bulla for 

freexabllity of aperraatosoa waa aignifleant (Table-3> 

i^i^m 1) . »Ait of 2») buffalo bulla, aevwi providad aesien 

having very good freaaauility C > 30̂ 4 poat-t^MW aperaato-

xoal moti l i ty) . ? aonen e«}aaulatea fron other nine 

bulla were node^ _.. ^iitable for freezing Cpoat-thaw 

aperaatoaioal ao t i l i t y > ^ J btit < 50̂^̂-̂  and the remining 

four bulla ahowed poor freezabili ty. ( < ]t-tiiaw 

aperaatoaoal laot i l i tyi . *hr©0 U.F, UULU .provided the 

aemen e^aoxilatea with v&sy good freezability ('rable->2}. 

Frora the analyaia of variance, i t waa ro'fraaled that» 

the poat-thaw oiotility at o iir v^iried aignif ioantly between 

the bUllat but the differanoe in freezability between the 
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•^aoulat«s of th« WOM liull w&» found to 1M nonrsignlfioant 

(Tai3a.e-3^, After 24 hra storag;® of soawi In liciuid lUtrogon, 

I t was olssorvQct that tim po«t'<lmit ao t l l l t y dlffarad 

ai^inif ioantly batwm buOla aa wall aa batiMan tha 

ajaoulatas. 

Zt vaa abaarvad t l » t t th@ oorreXation batwaan aaaa 

aotivity and froaaabllity of mpQxnmttmoa was aon-

al^Ufioant ( r « 0.23 *, 0,19J« 

Fiva a;}aoulataa fran aac^ of tha fIva ^iurti buffalo 

laulla and threa H,r. ^una waro ut i l ized to study tha 

affioaoy of diffareiat dUutorfi. I t mta obaanrad tliat the 

individual aiotility of aparomtossoa in liuffalo aanan 

ovaratiad 76.m4 and 73.^0^ foJf aecian dllutad in SFYG and 

LFYG dlluanta bafore fraaaing} i t deolined t o 97«8Cte4 and 

34.2 jodiataly aftar fraaaing and 53.20.a and 49.40§i 

a f ^ i —J atorage lit liquid nitrog<^i, raaiiaativaiy 

(Ta1Sl0-4, Fig. 2) , 

ttia poat'-'t^uni siotility i^iadiately aftar fraaaing and 

aftar 4a hra atoraga in liquid nitrogen did not diffar 

aignifioantly iMitwaan tha buffalo bulla* i«hila tha 

diffareruia in poat«>t!an« ao t i l i t y of ai>armatozoa waa 

ai^piif ioant bati#»^i the dllutora at 0 hr and 48 hra post-

fraaaing (Xabla-3^. Î ha diffanmoe dua to dilutora on tha 

apar^atozoal a a tU i ty before and after fraaziii^^ was found 

to ba rwrn-ai^^iificant, hlmmvmp^ taie diffaranoa in 



98 

(^^•ittatosoal motility batiM«n taeiperaturda and the in te r -

aotiovi Imtwmn dilutora and toaparature was hJ#ily 

significant (Tabl0-6), 

Tim omnmrlBon of prograsaiva not l la paroflo^iga of 

sperafttoiHMi in fraaza-thawid Isuffalo aansn in diffarsnt 

dilutora %IBS dona by c r i t i ca l diffaranea t a a t . I t iias 

obaarvad that TFYG di lator ^la having significantly 

(P < 0,01) highar percantaija of proeli^saiva aot i la 

spiirRiatozoa osR^^arad t o UHfa dilutor a t 0 hr , as vmU as 

4a hrs post fr&0zimi (tabla-l?-?. 

For H.F. iRill so^iant the individual proiiraaaiva 

motility of aparaatosoa tiafore Spomzin^ in A30s L-^TB, 

WHa, IFYa and i-Yca diluents avaragad 76.33^, 75.00?i, 

79«3^4» 82,0O î and 79.66K, vSiich radioed to ^ . 3 ^ i t 35*6a?4, 

38,004, 61,6674 and 56,66fi iimaadiataly aftar fraeaiiig eend 

further daclined to 2K),33̂ if 33.0^^» 33»00^» 36,6as and 

94,66 4 aftar kB hrs storaga in liquid nitro^ianf 

ra^»ootively (Tahla-?, Fig, 3) , 

As a^awk in Taiaa a« wl^n the poat<^iaw ao t i l i t y of 

IMQLI ^tansatosoa iiaa ol^arved a t O ^ur, tha differanca 

batwaan tha hulls %ias found to ha non-sls^nii^icaj!!*, hut 

tha mmm variad significantly on tha hasia of poat-thaw 

Motility i taalf f M*ien aocaainad aftar 4a hrs ^ afeorage in 

liquid nitrogari. The fiva di la tors usad for freoaia*; tha 

\»ax amami nara found to he differing significantly froa 
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•aoh other an tivi l>a.<iia of poat-thaw motility of 

•pertaatozoa a t 0 hr and after 43 hra po3t-fr@ezXnii» 

Crit ical dlffereiuse teat yaa splayed to compare the 

proijroaalvo motile aijearaatozoa of bull aeŝ en in VJU*ioua 

dilutors (Tabl@-16). I t \«i3 observed tliat, il'Ya diluted 

aanan ^iowed siiffiii'icantly (f < 0.01-' h i # e r poroenta^^ 

of aiJorBjatozoB aa caaparod to bYCQ, \MQ, 1*<-47B and A3G 

diluted aaaon a t 0 hr aa well aa ^3 lira poat-f reeziiig. 

There %»a no aiipiifioant difference between the dilutora 

" • ¥l L-473, At 0 }}r and ^ hjra poat-freezinij, Wiia and 

iiYoa dHutora differed ai,;nifioantly frora AiJG di la tor , 

while the differencea between L,-47B and WUi %»Bre non-

ai^fiifiofmt, AJî i dilutor differed aignifioantly (*'< 0.01) 

fraa 'lU and L-47B, 40 hra poat-freezing (i 'abla-t6;. 

The oompariscBn between bulla ahowed the aijEiif ioant 

dlffen?ncea in poat-thaw caotilityi (**< 0,01), li'-JtG 

gave a ai^inif ioantly hinder poat-tiiaw aperRiatozoal saotility 

fallowed by *r-317 and iW-^yrr ii'Ui* 3) . 

The analysis of variance for sponaatozoal ao t i l i t y 

of cow bull aeraen revealed that tha differaiicos di*9 to 

taraperature ajid interaction (di lator x teaperat^ire^) wire 

algnU'ioant i^' < O.Ql) (Table-^i, 

"The per cant l ive apanaatozoa waa calculated in neat 

(preofreezej aiid freesH»<-tiiaw^ ammi aamplea diluted in 
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vorioua dilutors for bull and buffalo aamen, Th& l ive 

P9rwatta;9 of tho a^orrnktozaek in naat buffalo 9«Mn 

av«rai50d a^>,24:4,v*ii< î daeliiied to 65«32/i and •̂25'>!?"6 in 

ffWHEO'thaiiad soaiaoa diluted in Tna BM untQ diluents, 

r«sp«etiv@ly (Table^tOi. 

Tha a ta t ia t loal analysis r&vmiXmX tl-»t tlm per cent 

l iva i^Mumatosoa did not ahow significant diffaranoo 

botWKm buffalo bulls as nwU as batwaan di lutors (Tabla-lt; 

lio«favar, tii© diffarenca in per <mrxt l iva aparnatoaoa 

batifaan taiaimxiaturas was hi|$ily siiinifioaut (f abl€r«*12) • 

The average l ive peroanta^ of spenaatossoa in ifi" 

buais* neat mmmh nas 3B«26:-i, \iitiioh in fr*?' ^ 

saoHPles diluted in /̂ iiO, L-47B, '#ia, ©TG and î Yca, diluents 

declined to 6) . , .:^ . ^ *.- s >9.̂ 5^̂  and 62,93^ 

respectively (1'able-t3)« 

the comparison of per cent l ive aperaatozoa in bull 

senen diluted in varicMS dilutors i^s done liy c r i t i ca l 

differenoe test* I t wm observed trjat Y i diluted 

ssEian had si^i i f icant ly <P < 0«0t> Mgher percentage of 

l ive spernrntozoa as coaj^ured t o î Yca, L-47f1t tt^ eund iî iO 

diluted seeien* l̂ he differenoes betiMen ^iiU, L«4?a atid 

:̂ ire ncn-sii^nif ioant» Sfca arwl L-478 di lutors did not 

differ significantly tor p&r cent l ive sper^iatoxoal count 

(Table«l6) • 

file:///iitiioh
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TDS anaXyalB of varlanoe far ^BT cent l iv« spejnaatozoa 

of biai soR^n rovttaled that the dif f er^tiooa b«tiwon varioua 

bulla ymtB iu»i«aigrilfIcmnt whoroas t^}«/ IAU^ foifisd t o be 

aijjfiif loasit iwtiman diXutora ms ymH ma tMtvaim 

t«»iK3ratur«8 (Tabl8-I4i 13>» 

ITha p«rcQntag« of aor^ologleaXly atemroal apenntosoft 

Has eatlaatad in naat and fraaxa-'thaMad aanmi sMiplea 

of cow and buffalo bULll3 dilutatl in vaoricHaa diliMiYta* 

In buffalo naat aaaumt tha aorphologioaHy abnorsial 

sperraatozoa avaragad to 7«!)6H which inci^ased to 15»52^ 

and I3«6a^ in fraaza-^hawad aamplea diluted in WtQ and 

U-nfG dlluanta, roapeotivaly (TabOla-lo;, 

An^ysia of variancM for paroanta^ of aorpih<^ogi-

oally abiMinaal apamatozaa in buffalo mmm ^mmA that tha 

diffaranoQ batuoen temp@ratura ^mm highly algnifleant 

(7abl3«l2); xiiharaaa i t %iaa non-algnif ioant batifa«ti bulla and 

bat%#aen dHutora (.'i?able-11, 17). 

Tim paroantaga of aorphologically atxioraal nwntatozoa 

in H.F. bulla naat aainm avar U93^§ lOnXeh inoraaaad to 

19.4#4, t6.(X»4, 15.26^, t6,6&l and 16»06 Î in £r@&za thaamA 

Bmami tjaiaplaa, d i l u t e in ^i^, L-47"\, ' W, WtQ and iiYCa 

diluenta» raapectivaly (fable-13)» 

On a ta t ia t ioa l analyaia, i t naa ravaalad that tha 

diffarenca in parcentaga of laorphologioaUy abnorraal 
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apermatozoa ymm significant bQfmien dilutora aa \mll aa 

iMTtvMdn tdaperaturost but i t w&m foyzid to Ixi ncm-

aignifioaxit iietws^i the billXa ('ialAe-l4» 15) • 

For post-thaw camparis<]n of ^r o«iit aorjAiologioally 

abTManaea apematozoa in various dilutora t c r i t ioa l 

diffdronoo tos t WkB dona* the obaarvatioris revoaXad that» 

dilutora T¥YQ and bifca did n<3t differ aigaif tcantly f<a* 

tMa oharacter, dilutora ASG, L-478, ajid .iia also gava 

ncm-aignifioant differenoas in per c^nt abnoxisiMQ. sparma-

tozoal count* iiilutor w.ia vaa aignifiofiiitly diffarant 

from tCfcTra and LYCa dilutora (Ta'ole-l6>. 

F* liaGMJ^l^^A^» 

(a ) iJSUUtUJOtUKUk^ 

Tha aaiainal plaaim levels of cUutamio oscaloaoetio 

tranaamlnii»e (GOT) and Uiutamio pyruvic tranaaainaaa iiki^i) 

vara aatinatad pra and poat fraasa* Tlie levels of (JOT in 

aaninal j^laaoa laefora fraassing avora.tfad 3*(}2 and 9*^2 i«u« 

for tirlfci and Uira dilutad mmmi fmaplQa, i^ieOi inoraaaad 

to 12.82 and 16.23 i .u . raapactivoly in fraaxa-thowad 

aaaploa (Tabla-IS, t ' ig. 4 ) . 

?ha iQvala of 0̂ "? in aasiinal sOAana awamgad Zm€^ i .u . 

and 3.05 i . u . bafor<i fraezing» whicii inoraaaad to 3.63 and 

4.03 i .u . respectively after fraoxitig in î TfU and LFYa 

diluonta (Table-ia, Fiij, 5) . 
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Analyaia of variano* revwaed that the Oittmrmvm 

in (KTT l«v9Xa was found to tje ai^JUticsant betvmen 

to^SMiratursa aa ifsXl as l)0tiieen dlXutora* wi^reaa ttie 

diXftfr^ioe in l&vela of aPT \ma founid to be signifioant 

bat^iaen taaparaturea, iKit i t was non-sifPiJfioan* botwian 

tlw dilutora ('rabl0-19i* 

Tha act ivi ty of byaXuronidaaa a n i ^ a in spai^iatozoa 

pra and poat->fraezi2ig waa aaticnated for 17 aar̂ tan ajaoulataa 

fran fiva 3urt i buffalo bul l s . ?li@ liyalur^iidaaa activi ty 

in apaniatoxoa bafora fraasing avaragod 0*064 ami Q«063 

(O.PJ for ri'ira and UTa diluted aesum aaa^aa; #iioh 

daeraaaad to 0.039 and 0,030 (O.u.j for the two di la tors 

raapaotivoly in freaza thanad aaaplaa C^able-20, Fig. ? ) • 

iWialyaia of varianoa for liyaloronidaaa act ivi ty in 

sparmatozoa wm oarriad out. l^e diffar»iaa in tha amyva 

activitry batnavn dilutora was found to \ia ntm ai^iifioant* 

Tha pairad *t* taa t ravaalad that the diffarmioa i a 

hyaluronidaae act ivi ty Mmm a i ^ i f i o a a t (î  < 0.01; betiiaan 

tha tanperaturaa (pre and poat-fraaaee) • 

The eaanauuratici'i cl'iai^otara %iiara atiKiiad for GGM bulla* 

and buffalo bUUa* apanaatozoa before mid after freezing* 

Th9 head breadth and tiia head l e n ^ ^ of tne buffalo 

spermatozoa averaged 4.6175 and 7.̂ 3282 aicrona in neat 
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mmmit which deoreaaod to 4,4304 and 7«71t5 ralcrona 

r»9peotively, in freeze-timwwd samples ('i'attlQ-21>. 

The averafje head breadth and head lenj^th of the H,F, 

bull speraatoaoa in neat aeraon were 3.2273 and 9.4052 

aicrana ^lich decreased to 4.U5iJ5 and 9.1665 aicrona 

respectively, after freezing (Tat>l0-22). 

The to ta l leniith of the siJerraatoaoa averaged 

5B.7B90 and 59.620 microns in neat aemen and 59«044() and 

55.7ia'^ microns after fre0Ziji.3 for buffalo bull and cow 

bull aeiami, respectively (l'afcfcLe-21, 22). 

I'he paired *t* tea t was carried out to study the 

differonces In aen»iration characters befar« and after 

freezing. I t was obsarvod tliat the differeiKte in head 

breadth were siipiificant for both cow btai &£id buffalo 

bull spertaatozoa ij@tween teoaiporatures (pre mid poat freeze), 

^lereaa tiie haad length êaaureKHflaats did not show 

ai^snifioa:t]t diffarcince for bot^i the si>@cies before and 

after freezing. 

a. Fî iTXLi!̂  'muui: 

i^urin^l th& present study to ta l ly 426 inacninatiosis 

were i?erfors îed in 342 liurti buffaloest using l^ria diluted 

frosmn soBien from five 3urt i buffalo bul ls . 
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The overal l f e r t i l i t y paroontage aclii^ved was 57«24< .̂ 

tM ail avara^^ 2,69 Inaaainaticjna nwre required par 

conoeption. 

The f e r t i l i t y anoi^gat the l>uffalo In^la umder atudy 

var ied . I t waa 62.02 J, 52.17;at til .434, 53 .33)J aiid 90.0t^ 

reapootively for f ive buffalo bu l l s v i z . , -^^t ^^^jt 

3 % | , ii^,^^ and m^^ ( rabla-23, t ' ig . 3 ) . 

^^uaber of inseainaticms raquired per conception 

were 2 .57, 2 .83 , 2.27, 3.37 and 3.20 for buffalo bUlla 

^Aii» "^AJ» ^i»I» "^Hi ®**̂  ^AS?* *^aPQ<3*iv®ly ('i^aiale«24, 

fc'lg. 8 ) . 

In a l l 2B5 ina<»aiitiationa i(#ere perforaed in 251 

i^aiikre,j cowa and teifers, usizig Tria d i lu ted frozen aeBien 

frod th ree H.l'. biOla. î ho overal l f e r t i l i t y achieved 

was 46.21>i. On an avejrat^ 2.46 inaeciiiiationa MBr9 required 

per c(mcopti«»i. 

For tlm three Ijulla, H.F. 316, i i .F, 317 and H.F. ^n, 

the f e r t i l i t y porcentai^a were 52.87, 43.75 and 36.9t) 

respect ively ("able-25, Fi^|, a>. 

The nuRibar of inaoRiinatiata required per conoepticm 

were 2,06, 2.93 ai»l 2.50 for tha tliroo bul la , H.F. 316, 

i i .F. 317 and H.F. 307 reapectively ( iabIe-26, F ig . a ) . 



Thors nas diffai^no* in f e r t H i ^ reaulta of th@ao 

tiUIls aaaeti a t varloua AI cemtrea. Hwi oentre-wia© 

f e r t i l i t y reaulta are preasntdcl in Taijle*^, 

t o t a l 98 lns«Riiiatiori3 were carriod out using froxnn 

a«Men froa H.i • 316 and H.F, 317 isulla in 37 reptmt 

breading Kankre;^ co<#a and heifara* ^ l o h had rapaatad 7 to 

13 times. I t wia possible to aat t la ^ rapaat braadara 

using frozen aao^ti* the saraan of H.F, 316 bull raquirad 

3*33 inaaminationa par ooncapti(m and iU '̂« 317 biill 

required 3*37 inaoainatiotia par oonoa]^ian* Mn an average 

3*3 insaainatiocis %fera raquirad per oone^ption in theaa 

nn^oating aniia^a ('i^abla-27)* 



To a^lovo rapi4 and mxp@ success in <^iry ca t t le 

and buffalo brooding proipwamaa» th« use of frozen .saiea, 

taohdolog/ haa no aubstltuta ao far* Th« ppaaarvatim and 

u a a ^ Q£ aooan !ma baooaa oi^ of tlia Important bran^Ma 

of rasaari^ In the f laid of Aalaal Hoproductlon. i'ba 

auiserior ^jna-^OaaBi haa a graat mUm t o pOLay in daiiy 

oatt la arid buffalo brooding prograsiaaa, Th« praaent roasarch 

projaet Irnrolvaa atudioa on fraaaabill ty, yost-tiiaw 

rovlvablli ty, mxyam laakaga (pre arul poat fraeslng; and 

f a r t U l t y of bull and buffalo allien. I'ha reaulta obtalnad 

have baan dlaouaaad* 

Tha Isiportant saainal attrlbutoa obaervad In tha 

pr«aant study aa volu^a^ colouTt oonaiatancy, individual 

noti l l ty* aparra oonoantratlont par o«fit l iva apftniatozoa 

and morphologloally abnormal si^eniatozool peroanlai^ laira 

within tha orptirial ranga fcr boUi tha sptolaa * buffalo 

bull ami ocM mill, in aooordaaoa vrl^ thai r br^iad 

oimraotoriatioa (^abl@-l)« 'xh@ emaa act ivi ty of bull 

mmm mm In tha optijaal ranga, with tha m&msB 3.44 z C5.07. 

Butt tha avox^ge aaaa activity of buffalo mm»n$ In proaent 

atudy liaa 2,11 + 0,17, %#iich i«aa lower than tha norsiali 

diia t o the fact that , aoaa of tha bUlla uaad In th i s 

«a?«rliiiont aoaatiinaa larovldod tha aaoan a;5«oulats» mtha i t 

tim I n i t i a l motil i ty. Such s ta t i c aanplaa ^alnad n o t i l i t y 
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on dilution aivX could be frozen with good poat-timw 

aparmatozoal recovery. These findings are coiaparable with 

the obsei'vations of Ghinnaiya (1932), who reaoved the 

inhibitory effect of aerfiinol plasiaa frai visible iiarjiotile 

semen aampleg, waslied and treated tl^ aparmatozoa with 

three aeraen extenders to re.̂ iain the motility in 3Cfc« of the 

samples, ̂ ich could oe frozen, and the post-thaw motility 

vreta observed to be above 4(Xa. Abhi s& aJi» (1968) in their 

study on initially non-raotile sperms in buffalo bulls, 

observed the motility in varying dê îreea, following dilution 

in more than 85)-̂  *flat* aomen e;3aculates. These findings 

also support to the observations raade in the present 

experiment relating to initially non-taotile saaen saiaples. 

As, many sperras are killed ever under the beat 

freezing conditions, the total sperm concentration per dose 

of frozen somen is kept alxiays higher than that in chilled 

semen. It varies from 12 to 60 million per dose as 

suggested by rfulivan (l!;?70). 

The concentration of spermatozoa preferred in the 

present study was approximately 12 to 15 million per 

frozen semen dose, \ihlch was hiijher than recoramended by 

Brantoi at al. (1954) who found 10 million spexiia per 

insemination as optimiBi and Foote (1970J who could observe 

even 4 taillion sperraatozoa per insaraination dose, without 

file:///ihlch
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affect ing the f e r t i l i t y . However, the ciiliiUon affected 

i n present attKly i a well i n ai^reeaent with the l eve l s 

auggested by Kapen U«)6l®j, v / i l le t t (1950>, Mi l le t t aiMl 

Larson (1952^ who preferred rainlmua 12 raiHion of spema 

needed for inaeiaination v^th<»Jt I033 of f e r t i l i t y . 

Pavithran aJt a l * 11972) reported tl iat the r a t e of 

dilutiCBi of the buffalo soraen had a profound effect cm the 

post-freezing spenaatoxoal survival r a t e s . Be suggested 

t o keep a t l e a s t 100 D i l l o n speiwitoasoa per ful before 

f r e e z i n j . At the sacie tlcie, i t should not !» forgotten 

t h a t tiie decreased setainal d i lu t ion r a t e s r e s u l t i n 

decrmiaed d i lu t imi of r^iicrooriianlaBis present i n seaen and 

so provide a {jpraater oliallet^se t o ttie ac t ion of au t ih lo t i ca 

i n the d i lu ted somen (Picket t sSk a l . » 1976). lann (1964^ 

a l so laentioned tha t a good concentration of ntotile 

spajmatozoa in a a^aen sanple i s occasionally misleading. 

I'hoae findings support the d i lu t ion xnte adopted i n the 

present study. 

t^okaging of iMVine semen i n p l a s t i c straws has been 

advocated by a growing amgpmxtt of the A, I . indus t ry . 

Automated systeras for packing bovine setien i n p l a s t i c 

straws* repor t s of hii^her conception r a t e s ; ^sfeator 

spartmtozoal u t i l i z a t i o n and greater storage efficiency 

have a l l made proteasing of sfisien in strains incraasin'^ly 

popular. 
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Th8 French aaditia straws of 0,3 aa ca imdty were 

uaad for paokaglng of asnan in the -preaent study, i'ho 

Inoraaaing •xisQJPiraental avldejicea suggest that* tiie raducad 

vaUxme of dogs dellvary In ^il l a ae t t a r to le ra ted by the 

u te rus , i'hia imlicatea the uae of 0.25 ail srtraiwi rati ier 

than 0.5 ml. However, ^iarazua flJi Sl* (1977) observed 

slfinifioantly hlSvar poat-tliaw mot i l i t y , v*ien epermatoaoa 

Here frozen i n 0,5 a l Frenoh taediuBi straw tiian i n 0,25 a l 

s t raws. This observation auiiports tlie uae of 0,5 a l straws, 

which was eraployed in tiie presejxt sxudy. 

1 'car<il i 3 being used universal ly as a pr iaaiy 

cryoproteotive at^nt toe freezing; of semen* tlie ataousits of 

glycerc^ arid stethods of i;ly<»r<Ayxaticai \mry depending 

up<»i the asctenders, freezing method, species and the x^oipes 

develO]3@d by individual laboratory. 

In tlie present study 51 and 6t̂  glycerol was used, 

respect ively , i n UTa and il'TG d i l a t o r s . In AtiG, L-478 

and 'MCJ ca iutora T.'^ glycerol %fa3 preferred. 

The amount of ^^ycarol uaed Cĝ O with UTiQ d i l u t o r , 

was i n accordamse with the leve l sugi^ested \^ Aimiad and 

Chaudhry (1980) and Crabo aX l a . i'S^m), dowever, i t was 

lower as conpared t o 7;i, a optimal l eve l i n t i l l s <Ulator, 

a^5«e«ted ^ Heuer (19B2;, recent ly . % e necessi ty of such 

higher leve l of ^yotsrol m preaarice of two sugars i n a 
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dilutor l3 queatiaiiabl9 Bccardinn to th« fiixiinga of 

KrlitomKirtl^ (19fl1^» ^lo caapozu^tod the i^yo&rol rediactian 

tram 6 t o 5^ ^ using in an ^ctendert the oorabination of 

fruototHi and lactoaa» Kith good poat-'tiiair aparsiatoaoaX 

recovery. iim aupported the propoaition timt certain 

iMnafioial off acta oould be dorivad \xf redueing tha lairal 

of iiLya&Pol in frozan woman axtender* Maymnav mud 

Koatadnov (t978j agraad with thaaa findingat who oould 

auooaaaftjlly fraasa tha bull mmmi uaing raffinoaa yolk 

dlluantf without fclyoarol, rhougl) i^lycart^ i s ocmaidarad 

t o ha tha bast oryt^rotaotant in froawn mmm axt^ndars* 

i t a incorporation ia inoraaaingLy tiaiog doubted. Tha asctant 

t o which tlia uaa of oorabin^ti^t of augara to raplaoa or 

raduc^ the jjlyoerol levala in froasen am««i axtandar, yat 

ranaina to oa datamined* 

"Sim aatiafaotory resialta in terms of poat-thaw 

aparaato^oal motility and f e r t i l i t y aohiavad by incor­

porating ®t glycerol in TI''Y<' diluant in tha praaant atudy 

agraa with l^a rasult^ obtainad by Bhandari and Chauban 

(1980) who uaad 6*4 . oorol in Tria aaetendar with 

•vtiafactory poat- i^atosoal raoovary* Tha praaant 

f indini{a omtt alao, be coraparad with thoaa of Shatti ^ i ^ . 

(t9BtJ and i 'a t i l idb AL« (19B1} who uaad Si #yeero l in 

TrUadyl and Tria astandara for auocaaafua iremi^. 

buffalo aewan, Daasand Jaimadaan (19B0) obaarvad %it ^^ycerol 

to ba banaficial in t r i a diluant for freezing buffalo 

which waa lower than that uaad in praaant study* 
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HoMOver, Chinnaiya and (languli (1930) could not find an^ 

•ignlflcant dlfXoronoe in poat-'thaw iwswerjr of buffalo 

^Mii«atozoa when thiBy wmd thrmQ loirsls of ^amxvH 6, 7 

and ^ aaoh in thPwt di lutora. 

In tho present ati«iy for tTiCQ dilueiit, 7f* ®Lyo«rQl 

1A« ua«d, nihioh oan bo oorapared with the study of Miller 

•nel Van Ummx^ (1953) ^ o reported 6 to m glycerol in 

iktCQ to be beneficial, the observations made by li^pan 

(1961), liouaael a i al« ( l ^ ^ ) aa<i Eodriguea fljfe a i . (1975) 

also support the <dioi<^ of 7% ^yoertHL levels in present 

study. Howevert Hobbina (1976) reooanended 8*5^ glycerol 

level , to be bet ter , whioh %iaa higher, than vdiat tfaa uaed 

in present experiment* 

In lailk baaed diluents, Aiaquist and Wiokershaa (1962) 

observed $i glycerol level to be bet ter , but aa i t i s a 

gexiaral practice to xma 10^ glycerol in milk based diluents, 

7^ #yoerol was preferred for present study in A3G, L-478 and 

MHO dilutors* ^he post*<*thaw recovery of apematozoa was 

not as good as repeated \3iy other workers* 

<d) ^nu,Ui]amU<;m' 

There exists a difference in opinion regarding tlie 

tiaa during \M.ch mmen should be equilibrated with glycerol 

before freesing* 

In toie present study, 5 hra equilibratiim time 

used with all the dilutors, ̂ «^ch is in agreeaent with 
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t i » atudy of Bhaadari and GhaLOian (1980), The 7 hr» 

•quilibratlon period suggostad by Crabo ^ al» (1930) 

wm l<»iisar t^vm. tha «»i© used in th@ present stuKiy* Haviev<ar, 

Entitn ^ flJL* (1976) reoonaendGd 4 to 10 hra equilibratitMi 

period to be optiiauHi %diich supports the present study, ttm 

^yeer<a equilibration time used in present etudy urns 

qMlte lixnger as ocmpared t o the fimiings of Jcsidet C19T2) 

and Wiggitt and Aimquiat (1973) who euggeated 1 mt and 

50 mta equilibraticKi time, reepeetiimXy without an^ ad^rarae 

effect on paat-*t!̂ iaw eper^atoaoal motility and intact 

acroaoaea. liioMever, the period of equilibration preferred 

in present atudy fa l la in betiieen 3 hra and 9 hrs, the 

two periods sug^ated to be optim^M by Qilbart mvl 

Alaquiat (1978). 

(a) ^JmtXml 

^though muoh wozic )m& been reported an tha relative 

iserita of dlfferant thami^ag mathodsy there is no general 

agt'mement on \î iethar any particular technique offers 

significantly better resuPlta* Kate of thawing is om of 

the ao3t Important factors affecting post-tlmw speraatozoal 

viability (Hobbins afc al., 1972; 1976; Rodriguea, sj^ al.. 

197S). 

In the preswit study, tiie thawing rate used was 

102-10^»F for 15-ao seconds, with satisfactory results. 

This can be ooiaparad with tîie results of Hobbins sk A * 

(1972), Kin and Kia (I97ai, Cimnder jdi al. (1979), 
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Almqulat sk Sd.» i 1979>» Hubo and Uribe (1980; and Pace 

jtii ak* (1981) wlio all reconsiendad the uae of thawing; rates 

for straw frozen serpen ranging batwatsn 35** to 40"C for 

19-SO aeconda. iiowever, Robbina ai AL- (1976) advocated 

the rapid tiiawini? rates (90*'-/l5 aec or 63''^/73 aecJ 

lihich \nr& higher than the mm preferred in tlie present study. 

In th» present experiiaent, it vias observed tliat, 

there were aitî iifleant difforencea am<mgat the bulls in 

reai>ect of tlie ability of t>ieir ejaculates to withstand 

the ultra low taoperatare during froesing (I'able-Ŝ * I'he 

results of thia experijaent revealed that out of 23 cow 

bulls and txiffalo bulls, only 1*) (3 bulla • 7 buffalo tKills -

43»Ŝ a) bialla provided the ejaculates with very good 

suitability for freezing. In the oilier nine l»iffalo bulls 

(39,3«i ejaculates ware moderately suitable for freezing* 

while tlio mmmi of x̂ snaining four buffalo bulls (17.3̂ -' 

%Ms totally unsuitable for freezing. Tham findings are 

in accordance with the observations of 3ahni and Hoy (1972> 

and t^vithran â t aX* (1972-* wlio observed, siî aifioant 

differences between the freezability of s^jen from different 

buffalo bulls, '^ho overall observatioris of the present 

oKimrimQixt are also supported \3^ the fitidintia of Hoberts 

(1971), Viaohos aX SuL. (1965), Hollnari and Valpreda (1963., 

aiborski aJt iii- (1971^, iiaave (1972^ Sziia^^i and iluUer 

(1972), Otâ . a3t ai, (1972) aijd Verses QX al. i1972>, v̂ io 
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ob8«rvod the sii^nifi t^nt dlfferencea tootwean the bul la 

i n reapect of f r eazab i l l t y . 

The iQymr f roeaabi l i ty of acaae of th© buffalo biilla* 

wmuBi in thB present ^^perlsient, mX^txt b® oxplainwi in 

r t t lat i tm t o the flmiinga of aengupta (l9at->, i<iho s ta ted 

that* rogarOleas of the a i l u t o r or the aethod of frees^ing 

uaed, poat-thaw mot i l i ty in f^eneral waa poorer in buffalo 

aamen tlian bul l semen. He concluded t h a t the differenced 

i n the biochomlcal prof i le of semen of tiie two apeoiea 

w r e Mainly reaponaible for the differencea In t h e i r 

a b i l i t y t o raaintain tlie vi3.bil i ty of apersaatozoa during 

in«-vitro preaervaticsi. 

The buffalo a«Jien exhibi ta much aeaaonal va r i a t ion 

i n the qual i ty of sanen (Kodagali sii SSL-* 1^^3 S ^ ^ a » 

1932). lienoe, va r i a t ion in f reezab i l i ty of biOl aecaen 

aa reported by Boohnke sA al« (1976) may be t rue for 

buffalo aesien too . 

The f reezab i l i ty of a i^ras aeecis t o mj re la ted with 

t h e i r morphology. The fresh bovine mmm\ e jaculatea \^iic*» 

Mar® not f reezatae , wiioi viewed umier e lect ron nicroacOiKi, 

exhibited la rge nuaber of awJllen, detached or ruptured 

acroaonea* aa rayorted by Voraaa ^ a l . (1972), vAio oould 

a l so observe the daiaage t o the aiiera aembrajia in 

ejaoulatea with good mot i l i t y , ^ l i ch did not stmid t o 

freezin^i. The age fac tor a l so i s reaptMv-sible for the 

f reezabUi ty of aemai, aa observed by Hollnari and 
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Valproda iV}6B)f who reported t h a t the 3fmmi e jaoulataa 

from youoiier bu l l s showed lower fi^esBability as compared 

t o those frcxi adul t bulla* 

The probable raaacaia for no f r^ezab i l i ty or lower 

f raezab l l l ty of the ejaculatea fr(%a aOGie of tlia bul la in 

the pnsaent ^tciierimant, may be due t o aoiae alteratl<%ia in 

aoroacx!ial morphology or b r e ^ in apem meoibrane J n t e ^ l t y g 

v^iloh could not liave b&on 4(imitif led under simple laicro-

aoope, Indlvldiial varlatlcxia In aone biochemical prQfile5 

of the ae^en or inherent i n a b i l i t y of apermatozoa t o 

withatand the u l t r a low temperature aa probable reaaona 

a lao cannot bo re;}ectetl, "he factors reayonaible for low 

f r«ezabi l i ty avioh aa age atvl aeaac»it oaii eaai ly be ruled 

out* aa tile bul la atudied in the present experlaent were 

in aeone age iiroup and the ejaculatea were proceaaed for 

freezing during the moat favourable period of the year 

(^ptember t o February; • Thia l a alao aupported by the 

obaervationa of 3ingh iV^BZJ, who fc^jnd the percentage of 

imauitable buffalo e^Jaculatea lowest during January t o 

March and *->otober t o iieo«aber, iiaranatii aS* fil* (l9C^i 

obaerved in buffalo bul la , tiie averaise poat-thaw mot i l i ty 

t o be be t te r i n winter aeascm, ha^^v&r he couflld not find 

the diffarencea between agea of bulla on f reezab i l i ty of 

apermatozoa. 
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By ualng proper dllutor ami oorract LirocodurQt tha 

far tUizing abi l i ty of amen can l>o mainitained for yeara* 

by cleap freezing. I t ia a cwmon practice to aelect a 

dilutor on the basis of i t s abi l i ty to maintain the motility 

of apomatozoQ after tiiawing. i^vanthough i t i s well knoMn 

fact that , motility and f e r t i l i t y do not reside in tii© 

SBDM peirta of the axmrm ce l l and aay suffer different 

d«gr»e of damage frora an identical treatment. Uain î non-

ao t i l e ai^ena, suocaaaful M has ^iOQn reported ( Tyler, 1973), 

but the finding tha t , non niotilo apera i s not able to 

f ac i l i t a t e it* a passage tlirough cervical mucus (iioyea gji, aX,, 

VJ3QJ ia augi^oative of the importance of prosresaively 

motile spermatozoa in a semen doae for AX« 

llunber of dUutora liave bean t r ied for freezing of 

bull aeman by using varioua buffering media and varying 

levela of cryoproteotive agwnta aa ^yoero l , susiars or 

• ^ yolk etc* The introduction of Zwitter ion buffers 

for buffering egg yolk aa extenders for bull seraen has 

IflKi to tî ie applicatiCKi of Tris (liytiraxysaetiiyle amino-

nethana; aa a oomsttxn buffering agent. 

AMO widely used buffalo seraen extenders, Tl^G and 

U-'YO were t r ied to t e s t their efficacy. % the basis of 

poat'-thaw raotility of apenaatozoa, TFYG naa found to b© 

th« better exteiider for buffalo seiaen as compared to LFYG. 
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In the present experiment, the post-thaw motility of the 

spermatozoa diluted in TFYG dilutor, averaged 57.80^ and 

55.20% respectively at 0 hr and after 48 hrs post-freezing 

(Table-4), The present findings are in accordance with the 

results of Crabo ̂  al. (1980) who observed the progre­

ssively motile spermatozoal percentage to be 56/a in freeze-

thawed buffalo semen diluted in Tris extender. The post-

thaw spermatozoal motility observed in TFYG diluted buffalo 

semen in present study was higher canpared to the findings 

of Chinnaiya (1979-* as 31.10̂ 'o, Vasanth (l979) as 45%, 

Shetti ̂  ai. (1981) as 35.35%, Patil §X. Sl- (1981^ as 

50.59%, Meharsing §^ aX, (l930> as 54% and Bhandari si al. 

(l982) as 38.60%. However, the value of post-tiiaw 

revivability of spermatozoa obtained in present study was 

lower as c(»npared to Gunzel £i ai.. (l979^ v/ho reported 

the post-thaw spermatozoal motility to be 62% in Tris 

diluted buffalo semen. 

The post-thaw motility obtained in the present study 

in TFYG diluted semen was comparatively higher (Table-17). 

This may be due to the inclusion of fructose in the diluent, 

Hafez (1962^ observed the beneficial effects on post-thaw 

spermatozoal motility following inclusion of fructose in 

the diluent. The similar observations of Marczewski Cl967), 

supported the findings of present experiment. Though the 

level of fructose suggested by him was not in accordance 

with the level used in the present study. The presence 

of fructose in the diluent said to be providing the source 
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of natabollaaljXo moBeg/, B^xt, aa i t i s knami that tSie 

aotaboliata of apertaataaoa in v i t r i f ied state i s extroraely 

loWi the rodo odt fn;u3toiMi aoXtily a« a astaboliaalilo sourow 

odT «nargy i s dcmtitful* l3>veixthCRjiĝ  i t ia ^IKI11 eatabliahfid 

that apermatogiaci prf?foi*@ntiall]r u t i l i s e giucoae or ^yijmoaa 

ra-Uiar thati fruotoae (I'tamit 1964), tha inclusion of 

fmotooa in frosan saeian diluants la aore banaf io ia l t^ian 

other acBiosaccharidas* 

With LFYa di lutor , the post-'thaii motility of buffalo 

•aaan avaragad ^«20 and 49«4C î raspectively at 0 lir and 

40 hrs poat«fra@zing (TabXa<^)f lAiid^ was hi#i(}r as 

oQBparad to Ahaad and Chaudhry- (t980i t«ho raportad i t to be 

40,71?i» fti t h i s rolatitm stoyaaov and Koatadnov' {VJ7BJ 

oliaanrad lower ^^aniatozoal motility aa 32.7^^ poat-^reesingt 

in bovine sesum axtandad witii laotoae baaed dilueitt. Tim 

present findings are in %iell aooordanoe ^ t h the 

obaervationa of Bonia g^ AL* (1930) i(«ho f oueid epareiatozoal 

motility to be 53m2Qii in freexe thaiied bovine aaaen diluted 

in laetoae baaed dilvient* 

I t waa expected to observe bettmr poat̂ t̂iaHf 

sparaatozoal recovery in the aeraea diluted with UTfQ 

di lu tor . Th€Hi#i i t could not exceed the reccsrvery rates 

obtained in TtTfii di lutor , tha revival ra te iiiaa quita 

aat iafactor/ . 
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nmaam (1964) azKl Krlsiimsaurt^ (l9ai) jitudlod in 

deta i l tne cryoprotectiva aeticm provided by sugars* lartin 

miA iteattns (1961) auisjieatad tmt additi^m Q£ Spwstom t a 

laotoao in an e^^ridar lurmiglit about an XnarmnBQ in 

overall aurvival eats Q£ ai>ejnaataaoa, Ahniad and Q\audhry 

(I980j agraad with theaa fisidinga, v/au justix'imi zm 

iii^luaion of two auigara in tha diluent atatin^ that after 

tlw depletion of fruotoae present in saainal pla^iaa, 

friKrtoae iireaent in the diluent ockoea into play* £ly tl;ie 

tlsMi tills aouftse i s exhaustedt breakdonn produota of 

laotoae in the form of gluoose and i^ac toae s tar t serving 

aa the energy inputa* Alao, t^iese sugars in diluent allowed 

tim least variati<»i in oaaotic equilibratloti surrounding 

t h e of^ll. 

In the apl i t diluted H«F« bull mmm% the poat-^^iair 

apersiatosoal motility averaged 61.66.^, ^•66^t 5a»CX]̂ » 

35,66^ and 34.0(^ in ft^O, iiYCa, mm, L-f»78 and ma 

dHuaiitat reaiaectively (Tatole-7). ^ perusal; these 

obaervaticaia ahowmi that on the basis of poat-thaw 

•penaatoaoal motility, 2IT0 and HJTCa diluents rarjked h i ^ 

far freeziJig cow \»£L1 Bmmn, as compared to .via, L-47a or 

/v^« dUutora (Table-t6;, 

The resul ts achieved in ter^ia of poat-tiWBf apenaa-

tosBial reotyimry in the present 03C|3arij»®nt with *î 'YG dilutor 
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mrm In aooonlaiiM with th« findings of i)avia ak aL« C1963) 

and 31aBi«t (1975)« Th« paroenttige of proiireaalvely siotilo 

aponatttozoa iiaa higher in preaant ^cperimant, oacaparad to 

tha raaulta otartaiz^ed by Baatty fl|^ al* (1970) and Ji<xiia 

S& flJL* (1980) aa 32^ and 42.3016 respectively. 

By uaing l^C^ diXutor, tlia poat^liaw sparmatozoaX 

rocavary otitainad in present ^:p0riment l3 vteH in 

agreeraent with the obaarvationa of ^iaroof mm iijcner (I935)t 

and aaatty a t aL* (1970), yba found aatisfactory rec0^^e^y 

of fr9@ao-4;lia îed ai^eraatozoa axtai^ad mid frozen in i2,YCG 

diluent. 

2n the preaent escparJaent, i t vms observed that the 

poat-"1 îai# apenaatozoal raoovery of hull apafttatosoa mm 

relat ively lower when L-478, A3G or 'MQ d l lutors *iara uaad* 

7haaa z*aault3 are not in aooordance with the findings of 

Aiaiid«i^in fii sX» (1979) lAio did not find the significant 

differeiioea in post-thaw no t l l i ty of apematc^oa in bovine 

aanan diluted in Laioiphost «<H-̂ , laotoae yoOUc glycerol or 

gluoose yolk c i t r a te glycerol, ^mtmn mid Alniquiat (1937) 

obaerved 42% post^'^unr motility in heated freali tallk 

diluantt yAxldi vna h i i ^ r than vhat waa aoMeved in the 

present study. 

The resul ts obtained in present study using niUi 

haaad diluents did not aî prae with tha findings of Bruce 

(1996) and 0«i>ell and Alaquiat (1957-̂  v^o reported that tha 

aperssatojsoa fro^ran in milk haaad diluenta staintainad 

hi|{her poat««thaw motility tbmi those frozen in iiSfCG ojctender. 



The observmtiiana maOm W ^vUXBr (1972) suggested 

tliatf tlie poat'-tiiaw apersiatozoal recovery did not differ 

aiipiifioantly in three diXutora visi«, Tria yoik lactoaOf 

H¥CG and Laioiphoa* Theae findings ere not in agreoa^nt 

vi th tli8 observatimia of tlie preaatit e:<perimexxtt In \4hich 

Laicii>ho3 diXutor vRia ranked third an liaaia of poal>xthBM 

speraatoaoal laotility, 

Tim poor recovery of apermatozoa in these diXutora 

•ay 130 duo to the faot tliat* the reXationahipa betneen 

ip^yo&roX XevaX and freesing ^^to (Rodriguez a^ ^ . , VJ73) 

and* aXao« betiieen gXyoer<& XeveX and thawing ra te 

(Ro;bbina §Si a ^ t 1976) were not deXt in the prei^at atudy. 

Thla mii^t imn oorxtributed* at Xeaat in part , to the poor 

reoQvery ra tes in mS2k Isased diXusnta in the present study, 

H(»>eover, tlie probahXe reason for not getting better post-

thaw ai*ermato2oaX recovery in A»ia diXuentt laay toe 

attr ibuted to reduction of equiXihration tism^ as î l̂AXany 

(1979) with "infant miXk fonauXa" ( SMAG-l), diXuant had 

ẑ eoomffinded 15 hra of SKiuiXibraticai tl/ae to be o]3tliaura. 

Plough the eonoffiitx^ticm of l ive apertaatoaea my be 

prediotad by observing the i n i t i a l motility of aeaen 

(Laaley, 1951), yet the aotuaX evaluation of the l ive 

percentage ia desiraiae. Stam ^% aX« (1930) ai^ 

i'aaXey (1991) stated that saai«i having isore than 309( 

file:///4hich


i n i t i a l dmsd aperraatoscMi ma^ not Ijo goal for preservaticai* 

Tmmr (1970> c i ted Lasl«y and Bogart (19^3; s t a t i ng t h a t 

tha f o r t i l i t y i s quoationablo trtm ammn awaples with le«a 

than 9CNi l i v e apejniiatoz<»« Aa %l^ deatrueticm of apenaatozoa 

i a a oonnon finding for frozen mtmn (i^^avithran aJi iQL«» 

1972^ j t l i ia i t a a l f explains ttio probalile reaacm for the 

lower f e r t i l i t y obtained lay using frozmi aeai^i in e a r l i e r 

f e r t i l i t y t r i a i a ^ 

In the present atudy,, the poat-^saw l i v e peroentagea 

of buffalo apermatozoa averaged 69,32^ and 65.24?a in T¥XQ 

and U-TG d i lu to ra reapectivoly ( faole- IO; . The difference 

i a tlie l i v e ai3er»i percentage het\«aan d i lu to ra naa non-

aijpnif ioantf wliajreaa the deore»ae in l i v e iJMrcentaije a t 

tai^ierfttura 37'*c t o -196**C yt&B s igni f icant (P< O.Ot), 

Theae obaarvationa augifoat the higher valvuia of poat«^hBW 

l i v e apern peroantage aa ooapared t o thoae reported by 

Shot t i «3t al» ( 1 ^ 1 J aa 38.22S4 md i ' a t i l aSk A* (1981) 

aa 52.74:?i, 

As ohaerved in the present study, tlie average l i ve 

percentage of spei^^tozoa in .i.!"* freah aoflum «faa 83*;^^ , 

which in freeze-thawed aaaplea d i lu ted in A;iG, L-^*7B, * IQ, 

»̂ * u, and î fCG de<^ined t o 60»46?4, 6 1 . 6 ^ J » ., ,..^ , .^... *.J,J 

and 62.93?^ reapectively (Table-13i. i^heae findin^sa are 

wall in aooordanoe witli the obaervation of Jcmdet and 

Kahadeux (1976) % â reported 63,34i4 l i v e aiiertaatoaoa i n 



frmiaBe-tliawad tiovirvB aam&n* 3 ia l la r obaervatlon nastaXsOt 

aada, \3y iialaaov (1969) t^o fca&nd ^/S l lvo apdrm oofimt 

in f reeza<*thâ MKl fl»apl«a oC IMU socMti. 

In tho prssont study, th» ^r oerxt l ive count of 

mpcnwitoscMi ma «>cpaet#cl to show variations in accordmioa 

with por cent poat-^hsif ao tHi ty , t»jt i t li&a not obaonrad 

ao» I t naoda to \m poljitad mxt hara that the probable 

intarfajranoe dua to praaanoe of glycerol in frozan 

diXuanta» whioh did not alloif tha prapai^tion of 

aesaara to ba unifona and idaal ending to tha ip:*eas^naaa of 

tha mKiiun* Moraovar, tha &m y<^^ praaant in di lu^ita 

is» alaoy rap(»*t€Kl t o ba iiitax^aring in liva^-daad staijRdng 

o£ tba aperaatosoa (Cimuba and ^iangupta, 1972). Tlwae 

faotors a t laaat , in party s i i ^ t hava aftaotad in arriving 

a t tha aotual l iva ayiai^atozoal count in praamit atudy. 

i t haa baan found nacaaaaz^ to a&ek for a now or laodifiad 

staining prooodura for liva-daad count in fraaaM>-thft%#wEl 

•awm aaa^Xe. 

AH apaaJaana of aaoMn oontain a propoortitm of 

abnonaal c a n s (Laing, 1979) # iisany viorkara ra^sard th© 

axtant to which abnormal f orsia of aparmatoxoa are praamt 

oouplad with types of ainonaliigr aa tha baat indicator 

of f e r t i l i t y , Ocmvantionally, aeman with aora than 201* 

to t a l abnonaal oella ia discarded (I-aing, 1979). 
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Tho pttroimtago of a4»*phQlogioaXly atinomsX aporoatoxoa 

obMxvflKl in th^ preaeivt study on Ijuffalo aHMMin avmrskge 

7.9Sy4 In noat soEien, which increased to 1S.̂ 2>^ mia 15.68^ 

in frooaM-^ha^Md ^ p X o s diluted in TFYG and UTG diluents* 

nm^Miotivaly (Tai3l@»lO)« The values in neat aeraen found* 

iMijre in ai^e&im&nt ^Ith the aeo^ reported t^ Kooagali jij; aĴ * 

(197^^ as 9.79Si. 3h«tti jij| a l . (I9ai> reported 9.10fi 

atevsnaal aperaatoaoa in freexe-thawed buffalo fsemm aai»pl@a» 

iihioh Mms lo%far than tha values Qaaerved in prai^aat 

axperlaant. liowovert montioilogieally abno jpenMMsosoal 

percentage ohaervad by Pat i l aju gik* (1981) as 14.08$^* ^^s 

eoHparallle with the present findings* 

As revMtled fron the resi^Lta of the present e3Ci>@riment, 

tilt per omit aort^ologioally aimomal spenaatozoa in H«F« 

neat aeaan averaged 8«93^t whioli increased to 13*46^» I6«00fi, 

i^mSMt I6*66|i and l6.O0i in fi^a^-thawed aea«i samples 

diluted in Ana, L-47B, m% 'ĴFYO mid i-ITCa, respectively 

iTable«13>* were quite low aa ooiapared to the findings of 

i^iMaran ^1965^ t ^ o imported 23.7 to 32*0^ abnort^ial 

aperraatoxcm in frozen boviiw aî aen* However* XYm present 

findings are vi^ll in accordauice with the study of Hob mciA 

JiprnmSs. (1971> who fai.md post-thaw atraormal speraatozoal 

percentage to be 16,95^ in bull aeeaen* 

o , ^^z i f^ L£^igi.at.5.t 

l^valuation of the quality of frozen aeraen has re^salned 

a subject of research in many of the froz^i oeaeii 
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laboratoriaa during the reoeitt years* Far mmommaiSil 

£«rtillzatlon to occur laany of the pr0p«rti®3 of aporma-

t02oa ara rosponaible and most inmluation tecHniques, 

svaluBto only one WP two of ttumm though fertJPLity of 

aitiosls Inaeiainatsd aXone oan r«fleot exactly tha quality 

9i M M R t fortuity trials are oftan time ctxiauning and 

aay imrolve tJ^ rlites tay inadvertent usage of senen having 

low fertility. It would certainly be easier if laboratory 

techniques could suhstitute far fertility trials, the 

aotUity estjuaation under microscope is the most widely 

vumd saalnal character for assessing the quality of swient 

m y iie iMoauae it Is quicker method, i^iokett gUk A» (1961) 

observed that the correlation of motility estlnates with 

the fertility varies from 0.2t to 0,79« 

It has heen observed with the tiae of frozen seiMai 

ti»t tiie spermatiKSOBl recovery rates* thoui^h present after 

thawlngi l̂vsKve resulted in very low fertility, in some oaaHia* 

This mn^ be due to deiiiage of spermatozoa during the process 

of freeslng. There Is no satisfactory method^ %^lch ĉ yn 

tell alMRit the extent of damage t±iat occurred to sperma* 

tozoa during the process of freezing. Qtm can depezvd î pcn 

the bloô Haatioal tests \ii^ estimating the presence of 

ensynes* viAiich are limited mily to spena cells* in scRolnal 

laasma after freesOn^i and tfiawin̂ i. Although nest of the 

mvtynoa found In seminal plama have their origin in 

aooessory îlandst at least same might be the remat of 
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X«tfk«g« from apematozoa (Anoivi, 1931)* In thla oontoxt* 

•ctrosfM* ahouiti las giv«it a spoolal attantlont as i t a apical 

rldga In tha bUU. apamatosoa datsrioratea with aging or 

injury to the oall and tha liaportant aoroaonal masKgvmm mt^ 

\m ralaaaad out (3aadlca« t972)* 

^^^vtdua sSk ik* (I974i hava atraaaad tha importanaa 

of tha Mm of Jlutcuaic cascaloacetlc tranaaisilnaaa (QOT) aiuqriMi 

laval in tha aanan aa «a indi<mtQr of quality of troma 

tmmu oar anzy^a ia raportad to be pirely celliilar (Paca 

and linihara, 1976). itouavar, ^^aita» (1976; found wmdx Q£ 

i t to ba derived fron diainketiratad protoplaanic dropiata 

and only aiaall part from apainatozoa. If thaae findiapi 

are believed to ba of value, tlie levels of CKJT in aeainal 

plaaEsa aa an indicator of apena oall daaag^ oocurring during 

freezingt neada ra-«valuation. ^rmvX (19^51) conaldarad the 

epididyaia aa one of the aouroes of au(r and o n (lautattifi 

i^ruvio Traneaminaaa) in bull aaodnal plaaoa* but ha did 

not rojaot tha poasibl© lei^tage of tawiaa eiu^naaa frora the 

danagad apermatozoa* 

the raaulta of the praa^it axperli^wit ravaalad 

a i ^ i f i c a n t l y niore valuos of i*-'' aa «ei l aa OP? ensiymea i a 

freeze-tha^ed aaaplea aa caas«rad to i^it&''£rm97m lovola 

(Fig. 4 a 5>. Thaae fimiinga csro be ooaparad with tha 

obaarvationa of Hoyc]r---'*-try ^ A . (1974), who found the 

aignif ioant ralaaaa o jd Oî ' froa bull ^^araatozoa 
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di lu ted Miith aodixm c i t r a t e buffer on cold aliocli. The 

s i l f i i f icant ly higher iJOT conoentraticn ©jctraoellularl'/ 

In freeaa-thsirad seoon mmploa was observed lay Coulter 

aiKi Foot© <t973), Breeuwroa (I972i and Chlnnaiya s& UL* 

(1979)» lohioh l a ^^11 iri accordanc© v/ith tiie r e s u l t s of the 

Iimaent e3cperi;!ient. 

'i'he losg of 'iOC e n s ^ e a c t i v i t y Iron OiierraatoKja and 

tl^ie re lease of the amm ^c t r ace l lu la r ly hi aenirkal plaana 

l a s u g ^ a t i v e of aperm laaibratie iii^ury, aa reported by 

Crai^ Sk Qk» ^1971-*. -.iwiae fiiKiiriga explain trie n^^x.j./& 

oorrelatiunalUp between apermatozc^d mvX soainal plaona 

concentration of tz^uiaaainsaes* 3o tJ:ie dacreaae in apons 

l eve l of OQa concentration a f t e r freezing aa observed by 

Buruiana a l u i . (1975) and Ja in (1979) and a l so the 

deoreaaed lovela of Gi*r in spersiatoaoa poat-freezing, as 

observed by ^^lahariev a^ sX» (197^> a t^ a lso very well 

oociparable with the reaul ta of t l » preaeiit experimeiit. 

iiOMBver* the decreaaed s^aiinal plasaa lovela of UPT in 

freeze-tiiawed aaraplea fron bul l ifr<x^ 1j5.o un i t s before 

freezing t o 11,6() u a f t e r freezing/' aa obaerved by 

i£ahariev a3» SiL* (1971^) did not agree \#ith the fiivlinga of 

the present experiment. 

l*ha aeninal p laaia l eve l s of uOT and Uî r i n fresh 

buffalo seciten deterainod by Varaisiey aSk ^» (197Bi as 

'*3.5 i 3»0 u n i t a / a l and 20,^* +, 0,/*7 unita/ml reayect ively, 

were not in accordance with tlie l eve l s foi^vi in tiie 
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preaaxit oxperlciait* Xhla mii^ht be A\m t o the poait ivo 

oorrslatlcKiaiilp betwoen spermatozoal concantration ami -Ĥ r 

l eve l s In aoaen as obaerveii by Jlji^^ial fijE^ ̂ * (1976;; 

Varahney a s al« ( 1 9 ^ ) andi i^ace aiKt iirahara (l9aQ>, I t niay 

l»a recal led horo t lmt t\m eiizysne valuea obt^iiiteti iti the 

Itresont axperlmant x^are Ui d l lo tad mmm\ oontaiainiS ainsuit 

90 mil l ion aiJertaatozoa i3er BI1« 

Tha iQvola of tiui' rffportod in imll aetainal plaaraa 

toy variotia worlcara v i z . , Fi ipse (I9*i^); aa 623 X ^^ uni ts* 

Sonkov s3X^ al« (1973^ as 210 l . u . aivi itpycMaixiiiury a3; a i . 

(1974> as 2i33.56 v̂ iu. are laore as Gtmg&rmX t o tiie values 

obtained of tiie ensty^e iii piHs^sent ©jci^eri lent, I'liia can be 

explained toy c i t in i ; the fiiKiings of Varahncy/ £L £kL« (197^3; 

^ o obaerved tl>at l̂̂ î r valua iii touffalo aaneu \ias l a sa than 

lualf of s imilar \mlue rc:ported in case of bu l l , vdiereaa 

{j,^ value \i«a coraiJarabliiJ t o t l iat in "mill aenon^ 

Xhe r e s u l t s of t^ie pre ?x,xjri tha t 

tSw extraoelliXIar re lease of iiiJO.' in iVYii d i lu te . . .,...,... 

sanplaa waa ai ,?i i f icant ly Imt&F aa coripared to UYa di lu ted 

ni, i . e . AYii d i l u to r iirovided ba t t e r iJrotecticxi t o 

siJeiiaatoaoa, as oorapared t o Lt'YiJ. Tnese findings can very 

>#ell be ooGipared with tiioao of ncyol^iKihury fl& iik» (1974;, 

who did not f ijid tilt? HiJi: re lease ai/inif icant ly hi^jh in 

l*ria t l i luted bull senen on cold shock, iiowevor, 

Chinnaiya a t̂ a i . (197*:)) reported ti¥it ex t r ace l lu l a r 

re lease oS transsffiainaaes frc»!i buffalo sparsiatozoa on 

file:///mlue
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fmrazing viaa s i ^ l f i oan t ly Icn^r in OÂ  di lutor as oaapored 

t o isrco and Tr ls , 

I t i s intorostlti^ to note ovarhere that in ttte praaont 

«iipK*iraent» out ot 17 aatistloa proooaottd for astijaating 

act ivi ty of tx^anaarainaaos in aarainal plaaraa» fivo mmmi 

MMiaaa tMure s ta t i c i . e . without i n i t i a l apoxwitozoal 

moti l i ty. th0 iMJi values obtainsci pro fraoaa in «ueh s t a t i c 

MHj^as vNira rolativoly more than tli@ aisiilar valuas 

obtained Iji i n i t i a l l y motile samples. "S'hm former showed 

s t i l l mora inoroaas in freaza-thaiisd aamplas (Fig. 6 ) . 

Thasa findings ar« %fall In accordance with the 

obsarvations mada by Crabo as^ g^» (1971^ ^^o found tha 

nagstiva correlation batwaon motility mvX asixirtata leiino^ 

tranafarasa (cKJT) ralaaaa. Similar ol>aervatian iims also 

m«da by îadykov and i\«aii ( i s m i i who found 8ig?%ifiewit 

oorralatian batnaan (KJT act ivi ty and aparm mxrvival* 

HoMOvar, t l ^ itraaeiit findings did not aip^w with tha study 

of Saiakav afc ^ . (1973) n^o tli<i nat obaarv© tlia siipiificant 

correlation batiiaan tiia spaz%iato»>al motility and <i^ 

act iv i ty , 2ahariav a s aJU (1974> found UiT activity in 

«permat03soa and soiRiinal plaas^ t o be oorralated with ttm 

paroffiitaga of motile apaxwitoxoa in f ra i l ly cOUootod bull 

8SBMm» ^^lioh did not agrea with tha rosults of praaant 

study with buffalo samen. 
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From tlia limited obaffrrvrntiomt »ado on s ta t io atMwa 

mmgHma and their pro and post trapsing ssainal plaaia 

00^ iQvalat i t appears tliat ttm lanr^ of Q^ la iodioatlva 

of tli0 poasibll l t^ of ce l l daoA^ in in i t i a l ly f l a t aaman 

aaiQaas* 'Sbm vmm l«i¥»l of r«af pre freesa and poat fraesa 

in motila aaeum aaaplaa and in i t i a l ly a ta t ia aeupOLaa wan 

7«63 i .u . , 12*63 i.u* and 12.1 Uu» and lat i«u« 

raapaotivaly, 

Curr^itlyt tha prolilea of ob^ining in i t i a l l y non 

Motila aaeMn aanplaa in buff^oas at vHrioiM imffalo mmmi 

iMunka ia incraaaiagy ^iftii^ iiarrant aora intmialva atudiaa 

on thia aiiiaot. However, tha raaUlta obtainad in th» 

l^aaent atudy on OKfZ aiuQfma laval pra and poat<-froasing 

in in i t i a l ly motila and s ta t i c amami aaaplaa in buffaloaa 

point out to anm of tha probalila aotlologiea for in i t i a l ly 

fltatic mm&n aanqplea* 

(b) ij 

ttm ihyeluronidaao an^rma %4hioii ia aolaly of t aa t i* 

oular oriiiin haa baan ootiaidared t o ba the bast '^raarkar 

am^yna" for tha acroaooal intagrity* t^alurwiidaaa 

act ivi ty ill apena axtjmot f oumd to be ai^mif i<^ntly nO^itad 

ifith f e r t i l i t y (l^iaixada «£ al«t 19{K}>* Aoroaoaa has baan 

found to oQiitain an anayaa I^aluronidaaa and tha pliyaio-

logioal aignif ioanca of aoriKtoaa i s oomiaotad with tha 

\fital funotion for far t l l iza t imi by ralaasing l y t i c ansyaaa* 

file:///fital


92 

Thd roue of aoaiiiAl Iiyalurtnldaaa in fojrtiliasation proo««a 

ooiialata in (ienuding the ogg of i t s aurrounding f oUicauXar 

ooUa 1)̂  acting on (qraluronio acid, ao as to enaliiLa 

porwtration and far t i l iza t ion . 

Hany ^totiiara reportad tha imsraaaad paroantaga of 

dtMnagad aoroaomaa in imll ^mrmatozoa fodXmring fraazing 

ami ttawing traatraenta (Qmvaat 1979S Uanguli* 1979; 

Gil ter t and Alaquiat, 1978; Pat i l s&al«t 1981), and the 

protaotimi of aoroaooa ia naoeaaary for praaasving tha 

aomal l^raXuronidaaa activi ty of apamatozoa ( ^ a r . 1947^). 

In tha proaant cBcijarisiant, the aignificaant diffayranc» 

in hyaluronidaae activi ty in flpafmatoaeoa ims found batwaen 

diluted iMffaXo aanan mmeUmn liafora fraaasing and in 

ffaasa-tJiaMad aanplaa* Tha anaymm activi ty olstainad naa 

fficpraaaad aa dttSmrmiGm in o|Ttioel density readings ree^ 

£r<m >it3eotra|Jhotocoloiirimatar. i t a v a r a j ^ 0.064 and 

D.069 i^.ii*) for llira and ynra dilutad aaaplaa laeforv 

£rea2ing» i^iid^ daoraasad to 0*099 and 0«030 fear tho two 

dilutora raapoctivaly in fraaaa thaiiad a«aplas (Talile-2)i» 

Thaaa findings ara in agraeiaant with tl̂ io ol^arvaticxna of 

Hoisiann aS^ sik, ( 1 9 7 B ; , Ckomuii i1979^ and Fat i l fijb al> 

(I9ai)« Ho significant diffarenoa \ma found in i:^Blur«nidaaa 

ma^fmm act ivi ty in aijemiatozoa iMtwaan î ITu and Jut'Yil 

diluted iMffalo sesian pra ami poat freeaa. Similar raaulta 

iMra obtainad liy Oanguli (1979) ^tho did not obaarva nm 

3i/^nifioant diffaranoe in ralaaaa of horaXuronidaaa ansyma 
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trom spermatosoa b»twaen two ctUutora Trla and CAW, 

HoMov̂ r Chiimaiya (1979) found signifleant differsnoe In 

ra te of releaaa of hyaXyrc»iidaj^ m% di lution. Tfm lonMiat 

jraita of o n i ^ a relaase was fro^ Trls dllutdd «MBMn foUm^^ed 

toy CAW and e l t ra te dllutad a&umi aanplas* 

Standard graph of knotm (| ao«l^l« 

|pliaoiNwaln« agalnat 0|>tieal Ueii.--. oould not be plotted 

in prvflwit study, as i^ootyle'-|{3.uc<3aB^ins %ias not raadily 

avaHatala t^ ttm aotual vmluas of @msym& in r@lati<m to 

knoMn quantity of I4«cu3@tyle gluoaaamlne could not be 

oiTtiilned, ai!^ ao t)ie values had to \m axpreaaed in afrtloBl 

denalty readings* Kaif»ver» on availiiisllity of M<«ecmtyle 

^uooaamina tim aotual vaOLuaa of eiiŝ fsie would 'ma 

aseertained* 

Meiauratie»} oharacters of spexiaatcxsoa are of nuoh 

value, as ttwiy are report^Kl to i>e related with f e r t i l i t y 

(ilidcherjee and Hmmr, 1971s ^iishop ajfc QX** 195^; 

MuiOier;^ and Eajwar, 1971 >. 

(a ) ^^fXaiQ,,.aBffliiamiflii<m» 

In the pTBomit experiment the head hreadth and head 

Ima^lth of the huffalo apajmatoasoa avara^»i 4.6173 and 

7.8282 laiorona in neat ammi (Tatae-2i; which were lower 

than ths slAilar vtaues of 5.3 M and 8 M respectivaly, 

as reported lay Fisolier and Oimsel (1978)« for 
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Bgyptiim nBter buffaloes. HomevmPf ttm present vaXutts aro 

in Qloaa â r̂tMrncmt with the stucly of Ha jentirateunar iSi flpk* 

(I977i ytio rsported tim overall mean for tm apenaKtosoia. 

iMHKt length and head b reads as 7«a3 and 4*79 Ai 

reapeortively. In buffalo a&mm, Krjdanali sJi fl;u (1973^ 

found the average values of hofid length and head breadth 

of 3urt i buffalo spematoxoa as 7«613 arid 4 , ^ 1 micronsy 

miioh also agree with tim present f iiKULngs* ^ e hei^ 

Imtgi^ taeasureiaent in iiurrah buffalo m^enwitoxoa reported 

by Sharmk and Gupta (1973; as B*43 miorona was h i ^ o r than 

the vali»s o^erved in p r e^n t exi^eritaent* 

As observed in the present stutS^t the heed length 

and head breadth of buffalo speraatcneae in freeate thawed 

saaq^es averaged 7.7113 nicrons and 4.433^ laicrons 

reapeotively CTabl6-21J. These findings agree with the 

<A«ervations of ^ain (li:i79)t who noted that due t o the 

effect of freesing there was a deoreaae in avera^pe head 

length froffl 7.3376 to 7.169!? microns and the head breadth 

from 4.3966 to 4.312B microns. However* tnlDce his 

observations the deor^use in ti^ad length was i ^ -

slfpifioant in preaimt experjteentv instead* the pre freeze 

and post-thaw differenoe in ivmd br^^tli* was h i ^ ^ y 

significant, ^iajwar and Hukher;}ee (1970> observed the 

increase in head area of buffalo sponaatozoa after a 

tenperature shook of 3'*^^ which do not a^ree with the 

findinfia of the present ©cperiiaent. 
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Tlis H.F, buOls xxv^v studjr <̂ iow«d the «v»c«i« 

ap«xttat03^al head Xangth and tutad tireadth in naat sooat 

as 9*<iO^ mlorons and 5,2273 taiorcans raapaotivelyt wliich 

on fraasing daonmaad ta 9*1663 and 4,^35 Bticsrona 

raapaetivaly (Ta^a-22). 

Thaae valuas ara »ara than thoaa reportad bjr Fimdhmf 

and UtmaaX (1978}, liho found in Friaalan aamen, tha 

apamatoKoal head length and head breadth to ha 8 M and 

4.213 M respect IvaXy, HoMavar the present vaXuas in neat 

aMMm oan be ocâ parad to those rep(»*tad for ilars^aia buXXa* 

aperaatozoa as 9*7 M ami 5.1 ja reapeotiveXy» by iiao nud 

3idhu (1973). '̂̂ he aaae voxlcers aXao reported the vaXues 

for Jaraay buXX spenwtosoa aa 9*161 aiorona and 4.72 

Miorona reapeotiveXyt %«hioh viera Xô nar than the findinga 

of prasmit axparlaant with Frieaian sparaatt^oa. There 

warn a aignifiaant different in vaXuas of head breadth 

naaauranant batwaan |ira fraai^ and frecme-MiBitfad 

apemat08oa» hai««var, mieh taa^Mirature affect in head 

Xangth Biaa»irenanta i«aa wan signifioant* 

TfvB vaXiMis obtain^ml for totaX Xangth of apertTtatf̂ oa 

pra-freesa and p<Mrt:-freease do not appear to ba of tiooh 

•ignifiQanoe* 

ObviouaXy* the onXy vaXid aeaaure of aetten quaxity 

i s to aaaaaa fertiXity by axanining for prê p̂ ancy the 
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InflNminatsd famalda* tho rasoaroh on mmmn «xt«nalan and 

preaervatlon oamot be conalderacl t o be caaplete without 

f e r t i l i t y t r i a l s . 

In tiie preaeiit experiraetit on f e r t i l i t y t r i a l s in 

buffaloes, the overal l f e r t i l i t y isMsroentage aohievod with 

TFYii d i lu ted aemen %iaa 57.24?i (Tabla-23>, wiiich i a 

ocmparatively h i / ^ r than f e r t i l i t y jn&tes obtained by 

Takkar a t a l* i'i9&^J aa 36,12^, Vaaarrth (1979) aa 49J4, 

Chinnaiya a i a i - Cl979> aa i^.22i» i ^ t U a t aX» Cl9£J1> 

aa 55.555^ and Haddy ali a l . (1982) aa kJA, in buffaloes 

using "iî ria d i lu ted frozen saaen, <ki f i r s t service 

insemination ba s i s , ieMraini^; a t dl* (19^^)) and 

Chimiaiya and Ganguli (196K)> obtair^sd tha concaiitian 

r a t e s of k3m^i and i»(),aii reapectively» xising ' i>is d i lu ted 

freeze-tliawed aammif thaae r e s u l t s were a l so lower as 

ooBiiiared t o tlie f e r t i l i t y rata obtaiiwd in iireaent study. 

But t h i s aiay be due t o ttio fac t t*iat, the fortaer values 

are baaed <m f i r s t servicM r e s u l t s , Sicailar r e s u l t s were 

observed by Austin a t a l - (1981> as 42,60« and Zhou (19S1) 

who repoxtad tiie f i r s t ^ r v i c o conception r a t e s of 53.9^9 

and 57.Z^, on farci l eve l f e r t i l i t y t r i a l s in buffaloea 

using semen frozen in ijelleta and straws, respectively* 

The overal l f e r t i l i t y poroautages obtfiiiia<i by ^̂ «<»«* 

(1982) aa 5 3 . ^ ^ , 54.54, 56.7ii and 53 .a i fur buffalo aoraen 
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dilunnts rospectlvoly, Ttmwe ar» %iell in accordanoe with 

tha r@aulta of pmaoiit «Kp8riffl«»t* KoyoimuEiliury ( I 9 ^ i and 

s^iafi (1979) otitainfld 50^ concaption ratos using froaon 

««Mm froa touffeaiMa ^ i e h \mtm sliglxti.y lower than the 

Sirvsant findings, ilowavsr* t m t y reaulta obtained 

lagr Pavitharan sj^ i3L« (1972) aa luita hi^wii*» might 

lia due to the fact tha t , i t was on 60 days non-return basis, 

Oin field level f e r t i l i t y t r i a l s , aiaiwadi gSk ftL* i1974j 

Obtained 2^«5:ii, ^hax^ia sSi a3»* Cl979> olytained 2k to 28|6» 

Soelihere (1980) and Jainudeon (1980; olstained 30^ 

eonoeption ra tes using froawfi msmn in buffaloes* ^Theae 

reaulta are quite lower as ooaparecl to the resul ts f <KBid 

in present f e r t i l i t y t r i a l s . 

ĥMBil Hi fl3^ (l9B2i reported in buffaloes the i»nwnige 

requiroR^nt of nuraber of iniHminatiana per oisieeptian to be 

1.77 to 2.75» which i s very well in agreeaent with the 

fIndiiiga of present study, in ^ i c h average 2.69 

inseoinations were required per conception (trable-24>. 

The reasons for casiparatively higher f e r t i l i t y ra tes 

acliieved in the present experiiaent tmf be naialy due to 

the following faotora* 

( i ) Well awareness SMcmgst the buffalo oMners in the 

arse reiprding the oaatroiaa s i ^ a and tiiae of 

toaewinatitm. 
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(11) Ihvolvastent of ^wll axiJeriGiKsod and tec^mioally 

ooRtpetent ve te r inar ians In Insatninatlans and 

( i l l ) Post-inaenination mi t lb io t i c treatment aa and \fym 

requlroti. 

The overal l ra^n f e r t i l i t y r e su l t3 of i .F. bul l 

f roz«i soEien obtained in tiie presem^t atuciy \m& ̂ 6»21<^ 

i'EQ.W.Q-25)* "^yy^ f e r t i l i t y r e s u l t s obtained are very well 

oonparable with those obtained by '«u!m (1972> as ^ . O a ^ t 

Chirinaiya a t aX> (1974/ aa 5> t o 60/tt and iiaulio aO, a l* 

(I97!3i aa 42«2i, who used froz«i aeaen fron Friesisui s i r e s 

i n indigenous oo%m« ilowever, the present f e r t i l i t y r e s u l t s 

a re qui te low as ooiaparod t o th© r e s u l t s reported lay 

iJavidovlc (1971) aa 71?^, Jandet (1964) as em, Xahii stk aX» 

(1979) as 52 t o 5^4, Xoiaar (19^31; as 61,34^4 and ^ a r and 

Picket t (1980;, y^to reported over 7(M coticeiJtion r a t e s by 

uslnii I ' r iesian frozen awien. Tive present f e r t i l i t y 

m a u l t s aijree with tiie f i r s t servioe conception r a t e s of 

44,aii ami 4^,6;» reported i:// Austin a t al« i1^*78> and 

Jaijiudeen (196^ij, respect ively , aowever, Almqixiat a&. SiL* 

(1979J, fc'oote U970) , ^^Ickett a t a i - ^1959> ami ii<yf <VJ7^J 

roi>orted war 70}» conception r a t e s , on 60 t o 90 days non­

re turn otisis, were natt irally hi.pwr timn tiw f e r t i l i t y 

r e s u l t s obtained in the present study. 
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Th9 av«rago mnlMr of inaemiimtions por oanoapKion 

r«quiroci in Xlm proaintt study I«B3 2«49 i1?al>le~26>, %ihich 

i s vsxy %MXX ooBipara^o vl th tho obsanmticsns ^ Mslr 

(t975) i<Ho roportad thst« Braun Swiss frozsn soasn reqtjiired 

2*49 insaaiiiiatiaRs psr oanoopti<»i« tiiiwsvsr, the fert i l i ty-

t r i a l s undsrtakon lagr ijursidii (1979) mid I'onar (t93l) 

showsd ths rsquiraasnts of 2 •76 and 3 to 4 inssaimiticnis 

-gmv conoeiition, respsetivsly* thsss wsrs hi^riar than the 

prssflnt findiiig, Th© roqixirasant of the nuulisr of 

insMMiimtions per ocx&oeption in K.axd[are;) cows in the prsaimt 

f e r t i l i t y t r i a l s was quits I s ss as ompared to ths resul ts 

olTtained by t^u^aran (1963) • ^^^ imported ^ e nuaher of 

ssrviees required ^r conception as 3«,0, 6*12 fOid 8*3 In 

fisd ^indhit Sahiwnla and fharparkar oows* re^ieetively. 

I t was observed fran the |»^aent f e r t i l i t y t r i a l s 

that thsre were signifiomvt differemses in f e r t i l i t y ra tes 

anon^sst ths bulla and buffalo buHa studied for the piarpoi«« 

i^his tm^ be due t o the biHl • differ@noe in poat««thaw 

motility of the soaen (̂ >ingh s&. ^•% 19801 Heddy ^ ^ . ^ 

19̂ 12̂  • The fexMkility insul ts obtained lay using Friesisn 

sswsn, in preawBit study are comparatively low* îuoh low 

oonoeption results* using frozen wmamx aay be attributed 

t o the probable causes as suggested by Kuaaran (196^) and 

Bhosrekar (1973>» *(hioh include s 

Lower poat'-thsw iQEJematosoal no t i l i t y , 

f malty insiwaination teclmieiiio. 
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«xpoaure of sammk strmt to %«ar!s taaiMratiim iMfor« 
thEMJingy 

imprapsr oondltlon of tha%#ing of frozen mman and 

delaycKi iniiflpiiiJUmtiim afti^r thawing* Th& Itsmtr 

eonseption rates alglit have aXao been due to poor 

nutri t ional status mad poor f e r t i l i t y of COMS 

(Hair, 1975). 

The perusal of the f e r t i l i t y resulta of litill 

in present study, afoowed i«uoh variation in f e r t i l i t y 

resul ts obtained a t various ^̂ I centres (Table<-27)* thim 

may be attributed to tl^^ effioiency of inaeminators; as 

they play an important role in a r t i f i c i a l inseaination 

services (^»ing, 1973;* 

In i&m prssMEit study, the ttae of trtmm seoen l a 

repomting Kaittcre^ oows and heifers r@(|uired on an avsrsgs 

9«5 Ijnaesiinatians per oanoe|r&ian CTable-23>, v^iich i s 

quite lower t o se t t l e a repeat breeder. These findings are 

much in contx^at to the study of Bhoarskar (l973)t «itio 

oimBsrvrnk siore cases of repeat breeders due to the 

iiMeiainatitms with usiiig froscHn mmem £ttm lirown Swiss 

8ires« However, the eicact role of frosen ŝ aaen in 

flwttlinig the rep^iting cows with liquid senen, i s not oLear. 
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The presQfit raaearoh project vfaa deslgruKi t o attatnist 

d«ep freezing of tha bull ami buffalo aasimi a t tlia 

<U«partneitt of Vatarlnary O^atetrica aitcl cjynaecoloiijr, 

Oujarat CcOlege of Veterinary >^lenoe myd Mii^al iluabandry, 

Anarid. The projent waa al^od t o atuciy tJie f reezab i l i ty 

of mmmi troa d i f ferent b u l l s , t o t e s t tim @££l.c£kcy of 

various d i lu tora for freezing; t o estisiate ex t raco l lu la r 

r«ilcta.3e of ce r ta in mizytiies (pre and post fx*eezing> and t o 

know taio ohani^es in cytomorpholoiar aa v« l l aa saenauration 

cUaractera of spextaatozoa subsequent t o freozlnis* I t a l so 

involved t}ie f a r t i l i r y t r i a l s in tlm f i e ld mud a t farm 

levola itaini^ the freeze^}iav>ed ao^eii in >.>iu*tl buffaloes 

and tlwikTB;^ covm. 

Tiw freezQbili ty of aperetatozoa i n 46 e^aculatoa 

from 23 bul la (20 i iurt i and 3 1«F.) waa studied in Tria 

fructoao yolk i lyoerol (llYai d i lumit . The a i^^ i f icant 

difference (i" < 0 ,01; %iaa oi>served acion^^at the bu l l s iffMier 

stuily ill tii@lr a b i l i t y t o provide t̂ t© smmn ©ejaculates 

su i t ab le for freezirit-. *Ait of 23 bul la , 10 bulla (43.5^^ 

provided the seraan e jacula tes having? vary ;̂ood f reezabi l i ty 

( ^ 50.i> post-thaw mot i l i ty of aijeitiatozoa;, The a^ien 

0;)aculates froct nine buffalo bu l l s (3^.2-'^ v#ere raoderately 

su i tab le for froezinii (post-thaw siXjrrjaTcozoal a o t i l i t y 

between 30 and 5<¥). The reraainlng f a ^ buffalo bulla 

(17.3.i ' ejaculated tlie aeraen n^iich did not stand t o freezing 
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aatiafactarily ( less than 30^ post-thaw spMraatozoal 

a a t i l i t y ) . The In i t i a l ao t i l i ty and freeaability of 

«p«rBiatoxoa \mem not found to h9 related poaltivaXy 

ir m o«23> to same axtant« und^* th& preaant study. 

For buff^o mmmk0 ti#o diliaanta aiid for Intll sonant 

fiva diauanta waro t r iad to stuciy tliair affic .3 frosan 

mmm axtanders. For SnmMixm lauffalo aaoen, ThtQ proved 

t o ba battar as coaparad t o Xactoaa fructose yolk gXyoaroGl 

dUiiant (IFYG) • Tha poat-'thaw siotility avaragad ^7»8Q^t 

5^.2(»4 mvi 55.20^, A9,40?4 at 0 hr aid after 48 hra post 

freezing in tha 13^'YQ m^ UTG diluanta» raspaotivaly* 

Out of fivo diluenta tastad fcir freaaing bull aaraanp SFYCI 

wnd agi5 yolk c i t ra te glyoarol (liYCG) raided hi^jh, toUXomd 

W wholQ milk lO-yoerol (\«a), i.aiGipiioa-47S (L-47a> and 

^ ^ ^ apr^y gp.yoarc30L C^uiQ),. At 0 tur and 48 hra poat-fraaaingt 

the poat-^haw aparaatozoal ao t i l i t y iierecintagaa avaragad 

34«33. 35.66, 38.a), 61.00, 56.66 and 29.33» 33.00, 33.00, 

56.60, 54.60 in ASG, L-47a, Ma, T¥YG and î YOl diluiwita, 

raap««3tiv@ly. 

Live sperrn par cant iri buffalo naat mmma avaragad 

B6.2M, %ihi<^ l a t e r declined signifimmtly ( i '< . - ' 

65.3^ -lA 65.24% in frQ©20-trta«ad saBien diluted in TFYQ 

and Lr ii. diluents respeotively. Th& H.F. bUU semen 

^owad tha praa«tK» of SB.26^ l ive i«?ema before freexing, 

miioh aifi^iific^tntly U' < O.-JI) decreased to &.),¥'xi, 6 I , 6 6 , J , 

60.20^, 65.43; a and 62.9 ' jazinij and thawinii in 
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am}, L-^7a, ^'ii^^t BTij anrl îYCG d i luen t s , reapect ivoly. In 

x*aapeot3 of p03t-1:liaw l i v e m^Qra i^jrcentaeie bulla cllci not 

vary al^jnificantly, howover tiiere v«ere 3i; jiiif icairt 

dlfferf? "̂ -̂! betweeri d i l u to r a . 

Xiia PiorpholOj^icaLly abnomal aixiirmtozoaX piircentajjo 

in tnaffalo naat aaaeri avera^^i 7.96, i^iich in freeze-tiiavrecl 

amien aa-iipiea incroasatl aitirUU'icanAly t o 15«52.J and 15«63,», 

The post-tSiaw alxioprwal apersi i)er cont didi suit ahow ai^^nif i -

oarit (iiffarencea Ijetwoon bulla or between d i lu to ra , in 

ii.F, bulla* naat aonen tiia . lorphoioi^ically abnornal aiJena 

perceritai^a avaruiiQcl 3,95 >» "v îich ai. ?iif icant ly inoreaaed 

t o 15.46;4, I6,0()^j, 15.2^^, l6.6ftiJ JUid 1(j.i)6:.i in A,Mi, L-47B, 

v/iUi, l't"/U and i-.YtXJ diliaetita a f t e r fr90zlii,5 and tliawing, 

roax^yctively. The diffamsrices iii per oerit poat-

abnomal sp&rm coieita were nCKi-siipriificarKt betwu j . . .w 

bul la but aiipiifioscit differancea were oba^irved betvieen 

tiie d i l u to ra . 

The levela of trana^ii^iaaea iu buffalo aeminal plaania 

wore determined pi's arid poat freeziji-;. J I S of 

^lutfiKnio oxaloacetic tniiiaaninaae (iiUT; before iTree^inj* 

averageti j,-7=; <».*'». 9.^2 i . u . in *?i'Y*i and UVV diia.;:;.. 

asBiplea, vjhich a i ^ i f i o m i t l y i^ < O.Oli iiicrotised t o I2,cid 

aiid 16,23 i«u, iii froeze-ffm^fai aeiaen aaniplcia, 

ra3i>ectively. The differt^ruje in î -̂ '̂ reltjaaa vKia ai^piificaiit 

(i ' < Q. ) i ; between d i l u to r a , 'misui l@a&@r in i'i'Yii d i luen t . 
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timr&txy protect ing spermatozoa tackra offioimitly during 

fr««sit)g« as ooapared t o U Yti ( t i luaat , ^ilutamic pyruvic 

traiiaealnasd (ciFi^j l»3vels aver^ified 2,67 arid 3«t^ In buffalo 

•aoliiiil plamm, before freesslog* t^iloh s igni f icant ly 

(Jr* < 0,01 j increasQfi t o 3«t>5 sum! 4,03 l»a . lii I l i a and UTG 

dUi^r i ts a f t e r freesijig, respect ively , i'jie dlfferetice in 

re lease of Otl" Wis ncKi-algnlf leant between d i l a t o r s , Tiie 

l eve l s of X̂î  ena?y!!ie appeared t o i3@ re la ted ne^^tlvely with 

i n i t i a l mot i l i ty of apsnaatozc^. 

The a c t i v i t y of t^al'^ironidaae enz^e in sperta padt 
6 

(25 X to si3er5*at02oai averaged 0,064 and 0,065 iQ»ii,} 

before freezing, which sigji if icantly (i* < 0 ,01; declinad 

i n free:w-tliawed safuplas to 0,039 and 0,030 i u , u , i in Tt'YG 

and li'YC* d i l uen t s , irtispootiVQly, Tim difffjir'snce in 

iiyaluronidase a c t i v i t y betvrean t/xe d i l a t o r s wxa found t o be 

rwn-sii^nif icaiit • 

Th» ĉ hEiniies in tiensuratiosri ciiaracters of apertaatozoa 

i n bull imd buffalo senen were studiaci pr& smd post-freezing. 

The head breadth and head len^^h of buffalo si^raatozoa 

avera^^ed 4,6175 and 7«a2a2 in neat sanesi, vrtiich decreased 

t o 4,43!14 and 7*7113 microns ressKJctively in freaze tJmwed 

affiien aaaplea. For H.F, bu l l , tJie sperniatozoal l^ad 

la'eadth and head lon,<^h averai^ed 5,2273 and 9.4<>52 siicroKia 

before freezing, which declinett t o 4.B385 and 0,1665 a f t e r 

freezinjh;. The difference in head br^fidth was a t a t i s t i c a l i y 

si,;nif leant (' < 0 oc , ; , unlike tne head lan^jth. 
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Tim avmndl f o r t i l i t y following frozen saaen 

insoalnatlana in ^ u r t l l»iffalo@a aM liuffalo hnifars wm 

37.2^>i. On an avoraga 2*69 insoninatlcms Kvro requix^d 

p«r oonoiiptlan. The fer t i l l ty^ percontagas oijtainod for 

f iv« buffalo W l l a were 62.02, 52.1/» 61.43, 53.33 and 

50.00 for ^iJ^» ^AJ» ^%M» ^'^Hl ®"^ ^ A ^ «^ai?©otAv@ly. 

t lw frosaa oaiian liiatiminations In KankraJ cowa and hoifara 

raaul tad in ovaral l f e r t i l i t y of 46.2154. On an BI^QT^ISU 

2.46 inaorainations tiara required per conception. For the 

tliree i i , r . i»alla, tlie f e r t i l i t y percentage WKPm 52.87, 

48,75 nnd 36.90 for H.F, 316, a , l \ 317 «md li.i ' , 307 

ra^paot ively . On a î average 3.5 ina^ainatlons vara required 

P9r oono©pti«»i on faria l eve l f e r t i l i t y t r i a l In repiwitlng 

KttikreJ heifera and cows. 

1. Bulls aiioMKi aignif leant var ia t iona in reapeot of t i ie l r 

a b i l i t y t o pnovlde the aa^an e ^ o u l a t e a aui tabla for 

f reezing. 

2 . The cor re la t ion between aaas a c t i v i t y and f reezal j i l i l^ 

odt apexuatozoa wr̂ a fmavl t o be ra the r non-aignlf loant . 

3 . Tr ia fructoae yolk (jlycorol (TFYG) i s a i jetter dHuto r 

for freezing both, Inill ami buffalo sa^aen. 

4 . The eatliaatlan of asctraoellular re leaae of tranaamlnasea 

in freei«Hiha%fed saaan aaaplea oan r e l i ab ly be uaed for 

aelectiiiii the su i tab le d i l a t o r aiid t o kaova the qual i ty 

of froaan 
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9» flm (XfS iKUQfBW JLavels wer» coriparatively aore^prs anti 

SKNit fi*aaslng in tlis maisa oaaplaa with inltialXy non-

motllo spermatosoo t^iioh Oiin lio suggtfstivtt a£ spmm 

OdXl injury iii atat io mmmi sasipiea* ilor@ intetiaive 

studias are nacaasary in thia re^prda* 

6« HyaXurcmidaaa wta fotaitl to be Xlbaratad frora dasiaged 

mpmnmtozQs^im tha l^aluronidaaa aaaay in frozen aaaan 

oan ba helpful to pradicst tha f e r t i l i ty* 

7* HanaiirmtiQii chajmotera are affacted <inm t o iemmxing, 

Thia oan be oonsiderefi as ana of tim i^thoda to 

avi^uate \i%Q quality of fro:^i aoaan. Fer t i l i ty etudiea 

are raquirad to be oarried out in relatiosi to the 

manauration ohaf^otara of frae»a-"ttaaiMd apanaatoaoa* 

B« Frozen sm^mk uaaga in a proper aanaart tliroug^ 

aocparimioad teo^mioiana JUi h a ^ t i ^ f aiaiilaa of far 

encouraging; f e r t i l i t y results* 
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Tabl@ • 1 • Observations on noraal «»ainal at tr ibutea of bull aoml 
lauffaXo miamn» 

iir. ii«ialnal BufraXo a ^ ^ j liull aanwa 
No.. attrtbu*as 1 -^^^^^ j 3^^.^ . ^^^^^ I ^^^^ . 3 ^ ^ ^ l ^^y^^ 

1 V<a.UB» 3.08 * 0.19 31.C39 5.65 0.095 3 . ^ 
(nX) ' (50) (29) 

2 CoQlour and Thin to thidc mUky Thin t o tliick oraae^ 
oonala** Wiuj nuDiiJ) 
taney 

3 tlaaa • • ( • ) 0.17 56,87 ^^C*) 0.07a 11.37?< 
ac t i v i t y (2.11X50) (3.M>)(25) 

h Individual 7 7 . ^ 1.63 14.87 79.e3̂ i 0,63 k,2k 
motility (90) (25) 

9 Spam con- 1022.34 22.22 19.37 1514.80 2.50 1 0 , ^ 
contration W ) (29) 

(aiXli<»i/ml) 

6 Per cant 8 9 . ! ^ 0,46 3.7B 87.08 0.49 2.81 
l i v a aporma (90) (29) 

f Per oaat 9.721?̂  0,35 25.20;i 9.20 0.42 22.93 
abnormal (90) (29) 

• Tfm Jfiguraa i n parenthea ia i n d i c a t e t h e nimber of aaaplea* 



Tabl» -2« F r s e a a b i l i t y of somen from d i f f e r e n t iKills on t h e 
b a s i s of pos t - thaw spersnatozool m o t H l t y a t 0 h r 
aiid a f t e r 24 yirs pos t f r e e z i n g , 

,mm.m"m>mfmm"mi nmum m'm'm'im'm mom 'm<mmmtim>:-im m»\m\mm mmmm 

f \ TrsAi mr^iii*^,»t*oat-thaw m o t i l i t y (>i) 
Bi.dLXs I t4a»« a c t i v i t y j *»"'*'f*«Y^'"'^*/ | |-*- ••'• -» 

i J ^ ' ' ' ' at 0 he \ ^ ^ t e r 24 h r s + t i . i i4 , j»nai 4-
1 2 Av, j 1 2 

pt^j^m^mti^mm'^K'mM^fmK'^m> m>'m^m' *>' m fm m tmrnf^^^ m m m mum 

Av. { 1 2 Av, j 1 2 Av, 

ifi?' 3 t6 4 . 0 3*5 3»75 35 90 
ia? 317 3 .5 3 .0 3 .25 80 80 
W 307 3 .0 3 .5 3.25 89 ^3 

SBA3 3 .0 3 .5 3.25 80 85 

^AJ ^ - ^ 5 .0 3.50 8(3 90 

a a ^ 2 . 5 3 .0 2 .79 85 80 

SEj^j 2 . 5 2 .0 2 .29 a ) 85 

a%4 3 .0 3 .0 3.00 9 ) 85 

i%H ^ . 0 3 .0 3.50 80 90 

m m 

m 

2 . 0 2 . 5 2 .25 m) 70 

SB^jj 3 .0 2 . 5 2 .75 75 80 

3B|^ 2 . 0 0 .5 1.25 80 80 

'l^ 1.5 2 .0 1.75 80 70 

^^\;V ^ ' ^ *^»^ ^ • ^ ^ 75 

i*'tiV 3 .5 3 .0 3.25 75 80 
i^Oi 2 . 0 1.0 1.50 85 70 

^\H 3 .0 1,5 2 .25 70 70 

t̂'STJ 0 .0 0 .0 0,00 80 60 

itf'ilR 3 .0 2 . 5 2 .75 80 75 

^Vi4 0 .0 1,0 0,50 70 QQ 

uFao 0,0 0.0 0.00 mi ao 

^^i^ 0.0 1.0 0.50 70 75 

GB^^ 1.0 0,0 0.50 m 70 

87.5 60 50 55.0 60 45 52.5 
JIO.O 65 55 60.0 tSO 55 59.0 
82.5 60 60 60.0 60 55 57.2 

82.5 50 50 50.0 45 55 50.0 

85.0 8) 50 55.0 55 50 52.5 

82.5 40 45 42.5 40 50 45.0 

82.5 55 40 47.5 50 ^ 45.0 

87.5 60 60 60.0 50 55 52,5 

35.0 60 55 57.5 60 55 57.5 

75.0 50 55 52.5 45 60 52.5 

77.5 40 5t) 45.0 35 40 37.5 

80.0 20 30 25.0 00 20 10,0 

75.0 55 50 52.5 50 50 50,0 

77.5 45 35 4̂ :1.0 40 30 35.0 

77.5 20 30 25.0 00 10 5.0 

77.5 40 50 45.0 35 30 32.5 

70.0 5;) 40 45.0 30 30 30.0 

70,0 40 95 47.5 30 40 35.0 

77.5 30 40 35.0 30 20 25.0 

75.0 40 30 45.0 35 45 40.0 

a).0 50 40 45.0 30 35 32.5 

72.5 60 50 55.0 35 5̂ ) 52.5 

75.0 50 5t) 50,0 40 50 45.0 
. 1 Willi i»ii<ii"w WM<ii» 



7«m« - 3« Analysis of irarianoe for po3t«i;haw aponiatoxoal 
notll it^ Iwtiwafi bulXs And e^aiultttaa at 0 hr 
and m£%&r 24 hra poate fraaaing. 

3ouroa of 
vatiation 

1 r •1—>nwiiniiinw 

At 0 hr 
««Mn«M«H«IMIiMNMIMIIM«M 

I After 24 hrs 
t i ^ » l ? ' # I • ' -"« * " " • • M.IIII.III.I..II-.... . .a . ..[.I • • • • I • <»'Y .III. 

I I M,3, 'F* imlua I M,S. I •!•• value 

BvlMMRI MULa 

Baitwam 
ajasuilataa 

isrror 

22 6^9^ 4 . ^ 

i 0«34 fi*3. 

22 1 4 , ^ 

214.82 7,20 

%m*3B 5.21* 

2 9 . ^ 

P< 0.0$ 

N.3. « Um aignificant. 



TftliiLo '^hm Buffalo apersiatozoal motHil^ (pro freeze) and 
poat-othaw at 0 hr aivl after 40 iira post fraexing 
in different diluents. 

Bul la 1 

\ 

1 
3%4 

Av. 

3 B ^ 

Av. 

^ M 

Av^ 

^=^1 

<m m m» tm mm 

SBj^j 

ftVj. 
Overa l l 

I nd iv idua l 
a o t i l i t y ( f t ) 1 

(p re . 

Ti'TG 

70 

75 
30 
80 

70 

7 5 . 0 

ao 
80 

85 

m 
70 

79 .0 

BO 
85 
70 
70 
70 

Jl*9, 
m 
70 
70 
80 
75 

-72 .0 
85 
70 
ao 
75 

- Z5« 
77*0 

76 .20 

freeze ) 

J U'TG 

75 
70 

75 
70 
60 

70 .0 

80 

75 

75 
80 

75 

75 .0 

80 
75 
80 
74 
80 

. .71.2 « . 
75 
60 
75 
70 
70 

70 .0 
mm mm' ^m mm mm t 

80 
75 
75 
75 
80 

75 .0 

73.40 

i^oat-'ttiaw m o t i l i t y i%) 
" '• • " ' ^ " ' " " 

At 0 

TFYG \ 

60 

95 
60 
70 

65 

62.0 

55 
50 
60 

55 
60 

56.0 

60 
65 
60 
50 
45 

5§.0 

65 
95 
60 
90 
60 

58.0 
5̂ } 
60 
60 
60 

- - S5. ^ ^ 
57.0 

57.80 

h r 

LtTfu 

55 
65 
60 

50 
60 

58 .0 

60 

55 
50 
60 
50 

55.0 

53 
50 
50 
55 
45 

^1t^ 
60 
55 
50 
50 
60 

25<iO. 
50 
50 
45 
55 
60 

52 .0 

54.20 

•r i 1, 

tmmmm 

' 
Afte r 48 h r s 

T¥Yii :; 

60 

50 

55 
60 

65 

58 .0 

50 
50 
60 

50 

55 

53.0 

35 
60 
55 
50 
45 

-52 .0 ^ 
60 
50 
60 
50 
35 

«52.o . 
30 
55 
60 
60 

« 5 0 - « 
55 .0 

35.20 

LtYG 

50 
60 

50 

50 
50 

52.0 

60 
50 
40 
50 

50 

50.0 

50 
50 
40 
40 
45 

42 .0 
60 
55 
45 
40 
55 

-51 .0 . 
45 
50 
40 
50 
60 

49.0 
49.40 



table -3* Analyais of varianoo for poat-^l^w icnutfalo 
aparoatoaoal aotl l l ty bet%faen liulla in varioua 
dilittors at 0 hr and after kB hra posit freazixig. 

iUxaeoa of 
variatian 

J At 0 hr I After 48 hrs 
IJ.F. I ' " " t ' ' • ' "f" I 

i ll,S« $ F valua I H»3, . I F valtiB 
•JwiiiMWWH Mil wi'UXrWlMiiWWWWi—KiUMI nHM 'IfciWwlWMiwftlBiMWiiaWltwawilNiMi^^ i C Hr w i l l a M » — W W — « p — w i » » W 

liatwoan 
liuUa 

aatman 
dllutora 
iirror kk 

la.aa t.83^*'^* 4.472 

82.22 7.99 

tO,29 

119^74 

10.99 

.MS 

tO.89 

P< 0,01 
N.S. a Hon Signlfioant. 

Tali|a«^» ^^layaia od? vs'irlanoe far tjuffalo apematosoai 
aotlaity liatmen varloua dllutara ana 
tanperaturaa X^PB and pcwt-fraasing. 

i aouroa of varlaticm i>.F M.S. F value 

jaan dilutons 1 

Batwaan taaparaturaa 1 

i>JQ.utor K te»parature 1 

Srror 96 

70.73 

3907.85 

261.47 

65.03 

1.09 

53.94 

4.02' 

m 

•• î  < 0.01 

M.3. m Mon Signifloant 
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ttd&B -a* Aneayaia of varlaice for poat'-timw apanaatozoal 
motility in various dilutora for different 
bulla at 0 hr ami after 43 hra poat freezing. 

Sounse of 
va r i a t ion 

Betiieen 

BetMien 
i^ilutora 

iiirr<a* 

:rotai 

2 

k 

63 

74 

1 At 

i "" " T" 
1 M»ii, i 

5.465 

711.25 

16.44 

0 hr 

F value 

1 

43.26** 

I .1. 
After 

M. S. 

33.06 

894.96 

1.19^ 

48 hra 

1 F value 

23.74 

778.22** 

** P < 0.01, M.3. « lion aignificaat. 

TalQLA -9, Analysis of variaiica for bull apeniatozoal 
aotility at varicwa temparatures ±n different 
dilutora. 

<>•»—M—iiii ini miwmmifmmmnimm mimmtSmiutt i>i wi iMiiii>»>w»wiii—n^im—tui— imlminiMi'iiiiaiii '<iiiiwi»i<iiwiiii»^ieii"ii wiinimi m 

BetiMen 
i^ilutora 

Bet^^en 
temperaturaa 

IJl lutor X 

4 

1 

4 

675.59 

14976.95 

265«86 

73.65 

1696.97 

* * 
30.95 

iirrar 140 8.59 

Total 149 
•aw 

^< 0.01 
I " 1 mi mi 111 minm iwm»i 11 niiiiiin iMiwwyMw—i wpiieiiiiie>wii»'WiwiiiwiaMwiBi.g(î  



SabX@ • 10, Pr^-rr00s» and 9oat<<ha«r parcentagna of l lv» and 
a^onaaX spermatozoa in buffrilo mmmit, 

! 

• 

3BHrt 

Av, 

^^Aa 

Av, 

^ A J 

Av, 

3iJjj|j 

Av, 

^3H 

Owwoi 

'ihpm froaaw 

Live Ji 

88 
8? 
39 
83 
m 

86,4 

85 
82 
on 
9 t 
87 

36,6 

86 
90 
87 
82 

a5«6 

90 
85 
88 
8S 
83 

86,8 

32 
88 
85 
88 
86 

85.8 

86,24 

ibnorcial 
^ 1 

1 

9 
8 
a 
7 
6 

7.6 

7 
9 
9 
6 
a 

7»3 

a 
11 
8 
7 
6 

3 ,0 

a 
6 
8 

11 
9 

8 ,4 

10 
8 
8 
8 
6 

a 
7.96 

p. .—,.. 
Post 

Liva % 

\ TVYQ \ 

61 
63 
67 
62 
69 

64,4 

61 
66 
69 
7 t 
63 

66,0 

63 
71 
62 
6a 
64 

65.6 

68 
66 
61 
65 
64 

64,8 

65 
6a 
70 
62 
64 

65.2 

65.32 

UTa 

66 
65 
64 
60 
62 

63.4 

66 
71 
62 
66 
65 

66.0 

66 
69 
66 
fiu 
65 

65.2 

60 
68 
72 
6^ 
65 

66.0 

65 
62 
68 
66 
67 

65.6 

65.24 

fraose 

1 AbnoraaX % 

13 
17 
18 
19 
18 

16,2 

17 
12 
14 
11 
16 

14,0 

17 
18 
13 
10 
IS 

i 4 , a 

19 
14 
13 
16 
15 

15.4 

16 
18 
16 
17 
19 

17.2 

15.52 

Lfc-Yii 

15 
16 
18 
19 
20 

17.6 

15 
13 
16 
18 
14 

15.2 

16 
18 
12 
14 
15 

15.0 

12 
13 
16 
19 
14 

14,a 
m v-m wm mm m» tm 

14 
20 
14 
15 
16 

15.8 

15.68 



table - l l * Analysis of varianee for buffalo amma for 
different bulla In various dilutora for poat-
tiiaw ptar cant l ive ami ubnonaal sporsiatcnBoa, 

Jmiroa of 
variation 

Batneen 
Bulla 

Batwean 
Dilutora 

Srror 

t 1 1 

iJ.F. 

k 

1 

kk 

1 % Live spertaatozoa 

1 H. 3 . 1 F 

2jm5 

0 

3.0059 

value 

1 

ii.f^. 

T 1. 
% AbnoTfi^ apei:matoaEca 

H, a. 

5.115 

3.61 

13.925 

1 F value 

^M.J. 

^ ^ • 3 . 

HT<»Mlllii*W1ii«»liiH|.i iWlMiKMII'iWW »BWMMilWHJ*iii1i WmiiWalW^ 

Total 49 
•i<hi<iiiiiia> m ••ii»iiiwniiMP—i*»' —ii>aiiMiiiii«»ii» m«m mu'mmimmwti»mimmwmmmmmmm\ tm m\ummimmmmmm'"mmmmiKmt trntrn'mtirn'mumtm 

H.a. m lit3n Siipiificant 

tmWjBi -12 , Analyaia of variaiica for par cent l ive arwi 
abnomal sparmatozoa in buffalo asmmi a t 
diffai*eiit t^iperaturea. 

mmmmnm^tiimmii'm'm m^m i»iw»-iiwi|»i [•wi<WHiwii»''i>iiMw«>Miiii«>ii*w»wfc^wifwiwt̂  Mipiie«iiiiiiiiii<ii lamnwi nwnw ••miwi mii<n» 

ilource of ! ^ ^ ^ '^^^^ ! ^t»»or^ial oount 
variation j ^^^^ i ^^^ j p value j M.S. J V value 

t S ^ t u x ^ a ^ 2574.6 1176.6 594.502 272.27 

iirror 48 2.183 2.1339 

n i l — mi Ml HI i » i » i i w i i i n [ i i » ii« im • niiiiinini HI niMiim m » > ^ » a » « — » » < — O M I» II •• m m m IHIIIIHII^MII II» H H I II m i«i » • « i i i i i«ji . i in • iii mi iin »ii 

Total 49 

** P< 0,01 
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Tabl8 «14, Analysis of variance for poat-t.iaw l ive anci 
abaoTBial aperaatozoal peroentagea for diffanmt 
bt^Ua in ^mriaia di lutora. 

Source of 
variation 

Live ooyait T iitmon»al count 
'" 'i " ' ' ' ' ' I ' " ' T -"-"^ 

H« 3 , I F v(ily«} j H, S« i F valua 

Bulls 

iiilutors 

Error 

2 

4 

66 

15.19 

22.73 

4.14 

3.67^^*^* 

5.49 

7.48 

213.46 

4.7a 

1.56^ 

44.66^ 

M»3, 

t o t a l 74 

*• P< 0.01, i^.a, « Hon Significant. 

TalOLe -15 . AwEayais of variance for pjr ceitt l ive and 
ai»K3rmal spermatozoa in biXLl aeraen at 
<liff«j:%nt temperatures. 

^ ! D P ! Source of 
variation 

'^ Liwi SperaatoztMiJi?^ Abnormal sperniatozoa 
• • — — ^ p . 

t I 11, s , I F value til. ti. I F value 

Bmtmmn 
tmipoxmtures 

Error 

##• 
1 2356.02 1463.36 272.02 157.23 

28 1.61 1.73 

Total 29 

P < 0.01 



Tatoilo " I S . Ccnpttflsm of means of post-thaw sp@rsuit02oaI 
notJULity a t 0 hr mid a f t e r 48 lira, j » r ooat 
l i v e and abnonaal sparmatozoa in bul l s«B«a 
in <^mrioua d i lu to ra . 

mm^mtmmMmim I—I nil 
f 
• Post-thaw mot i l i ty 

Dilutora j ,.„, ,̂̂ /,„ ^ 
At 0 hr j After kii 1 

Live I Ai»ioi<mal 
apana oo^mt I aparm ooynt 

Li) I iiO 
hTB \ 

..^.JL 

iuYCQ 

L-478 

56.66^ 

38.00° 

35.66*^ 

34.33 d 

56.66® 

54.66^ 

33.00** 

33.00® 

29.33^ 

65.43* 

62.93^ 

60.20° 

61.66*»° 

60.46® 

16.66* 

16.06*^ 

15.26° 

16.00®^ 

15.46^° 

* Avaragaa bearing di f ferent auperacripta d i f fe r 
si^inif ic^intly , 

Tatiile • 17. Coiaimriscai of means of post-thaw aiaermatoacMQ. 
mot i l i ty a t 0 hr ajid a f t e r 48 hrs aiid "ger cent 
l i v e mnd abnon»al si^erRiatozoa of buffalo seraen 
in various d i luen t s . 

i*oat-thaw a o t i l i t y ' 
i i i lu tora I ««««1^) 

i^t 0 hr { Af t a r 48 
I hra I 

X 
Live J AbnoTDMLL 

3i:>erm count \ apem count 
(ia) r LQ 

I 
TFYQ 

LFYG 

37.80" 

54.20^ 
55.20' 

49.40* 

a 65.32" 

65.24* 

15.52 

15.68® 

* Averai^a be«yring differeant auperacripta d i f fe r 
ait^iif icant ly . 



Taiae - 1 8 . LevoXa oJf tranaaiainases (OOT and Gt̂ *) before and a f t e r 
frttoslxig Jbrt diffejr^nt d i lu to ra for buffalo aemizial 
pdaotaa, 

k i n 5̂ ) X 10^ speraatozoa) i ( in ^ x 10° spermatozoa) 

BiHi I aotl-U^ro fraesMi f Poat fraase I Pra freaza J Poat frda2e 

^ * ^ 
+ • • 
•M" 

• • ( • ) 

10,0 
9.5 
6.5 

8.0 
8 .0 
8 .5 

1J.0 
1f>,0 
9»0 

18. 0 
ai.o 
10.0 

4 .0 
3.0 
2 .0 

4 . 0 
3.5 
3.^ 

4.5 
4 . 0 
2 .0 

4 . 0 
4 ,0 
3.5 

AV, 

^ i i i i 

AV, 

^ A J 

2.41 

2 .33 

8.66 

6 .0 
7 . 5 
6 .0 

6 .5 

5.0 
6 ,0 
6 .5 

8.16 

9 .0 
9 .5 
7 . 0 

8 .5 

7 . 0 
7 . 5 
3 .0 

12.0 

10.0 
11.0 
15.0 

12.0 

9 .0 
9 .0 

10,0 

1tS.33 

11.0 
15.0 
16,0 

14.0 

13.0 
12.0 
15.0 

3 .0 

2 . 0 
4 . 0 
3 .0 

3.0 

4 . 0 
3 .0 
2 . 0 

3.5 

2.0 
5.0 
4.0 

3.66 

2.0 
4.0 
2.5 

3.5 

4,0 
4.0 
4,0 

4 . 0 

4,5 
3.0 
3.0 

3.83 

4.5 
5.0 
5.0 

4.83 

2.0 
4.5 
4.0 

Av. 2.83 5.83 7.33 9.33 13.33 3.0 2,33 3.5 3.5 

CB, •(•> 6,0 10,0 9.0 16.0 2.0 2.0 3.0 4.0 
^ - 9 .0 10.0 16,0 18,0 2 ,0 2 ,0 3 .0 4 ,0 

12,0 19.0 19.0 22.0 2 .0 3.0 3.0 6*0 
• 6 .0 13.0 14.0 20.0 2 ,0 3.0 5.0 4 . 0 

Av. 0,5 8.25 12,0 14,5 19.0 2,0 2.5 4.0 4,5 

CB- - 13.00 12.0 19.0 21,0 3.0 2 .0 4 . 0 2.0 
^ <• 11.0 10,0 18.0 19.0 2 .3 3.0 4 .0 4 .0 

• 6.3 6.5 10.0 13.0 2 .0 4 .0 2 .0 4 , 0 
13.0 16.0 18,0 21.0 2 .0 2 .0 3.0 4 . 0 

Av. 0.12 10.87 11.12 16,25 1B.5 2,37 2.75 3.25 3.5 

Overall ^^0^ ^^^2 12,82 16.23 2.67 3.048 3.65 4.032 



TalaGLo * 19* Analysia of vmFimyo& of pjre fr@i»si» and poat-^haw 
amlniEd pXaasui l«v»l8 <if iKfS mui iSPI* anâ jnoea in 
Aifiar&nt dHutors anci a t various taseipei^turas* 

Souroe of S ,-. « J * f _ _. 
variation | ' * j M . a, J F value \ H, a, | ¥ valya 

t ^ ^ ^ t u r a a ^ ^ ^ • ' l 31.28*^ 4,01 21.86** 

^gSJ^Jg 1 ^̂ .OO 5,39** 0.72 3.27^*^* 

iirror 17 5.38 0.22 
• \mtmnmmmMmi>m»i'm'^'''*'''*>>''mmtmtmmm»'»mm''im "ii>ww»ii»riii»i iw^wawaiwa •jii.iwi"ai»wiiw'«»>'<w>'>Mfc''«K>M»fi«wiMiMfc'«»wiiiiiWi''Mwiw^ 

•* F < 0.01 
U.S. • lion ^ignif ioaixt. 



tskW.& •2Q« %alur(mi(lase a c t i v i t y iiii\) in apejna paoic 
(23 X 10^ Jip»jnsiatosoa) before and, a f t e r 
tr—zing in diffsrerrt d i l a t o r s . 

ma m i n i m m 

SKiffalo 
)iuXl3 

iiyaluronidaae a c t i v i t y iii 23 x tO^ millicm 
sporsn ax t rac t 

I Ml mil mi lilMi iji MliHlllli III II HI III « . ' « i».im.wl>.»MMiil«inli 1 1 1 III! m i f i i i f * ijlilli Ml! HI mil m » nil •liiWiilBrli'TiHH 

3B M 

Pee tremva (CB) 4 - P(Mi« frosxs (0L>) 
I «!• «i n !• iiini|i|i»iii»——»—««•»—»«»«i* « iilliili lii • • II mmmmmmw. • |iw—»w«ii»—«—iiw 

0.07 
0,04 
0.05 

0.06 
0.05 
0 . (^ 

0.03 
0.02 
0.03 

0.03 
0.025 
0.02 

Av. 

^ 'M 

0.053 0.053 0.026 

0.06 
0.05 
0.07 

0.03 
0.05 
0.06 

0.025 

0.0i> 
0.04 
0.03 

0.023 
0.025 
0.02 

Av, 

^ a H 

Av, 

0.06 

0.(37 
0.06 
0.08 

0.07 

0.053 

0.10 
o.c^ 
0.06 

0.07 

0.043 

0 .05 
0 .04 
0 .05 

0.046 

0,023 

0 .05 
0 .03 
0.025 

0.035 

1 

Av. 

2 

Av. 

O w r a l l 
Av. 

0 .06 
0.07 
0,09 
0.071 

0.072 

0 .06 
0 .08 
0 .06 
0 .06 

0.065 

0.064 

0 .05 
0 ,08 
0 .00 
0.07 

0.07 

0.07 
0.09 
O.OB 
0 .08 

a.oB 

0.0652 

0.04 
0.045 
0.05 
0.045 

0.045 

0.04 
0.035 
0.03 
0.035 
0,035 

0.039 

0.02 
0.03 
0.04 
0.03 

0.03 

0.035 
0.04 
0.04 
0.03a 

0.038 

0.030 



TalEOLd - 2 1 . E*re and post froeairig aoaautmtion ciiaracters of 
vpanaatozoa in buffalo a«men. 

• III! n mil • II III IIglim i« M i»i«p«iM • HI miKim m > mmftm-f m •••y • ii»iii»,»ni»i.i>i«iiwii«.'*i»p.<ig»«»y»i»i.»ii<»;w'<»>-» m-mm, »•—' 

j JiBad length | iiead breadth I xotal length 
Buffalo 1 imionmrn) j (iaior<»i3> I (microiiaJf 

^^"^^ I Pre 5 i'oat J Pre 
t freazse f freeate i freaze 

JUm I. . « « 1.1 I. J . . » • ' • .11..,,.,.lit. I. .. . . . . . . I . • 

Post i i ^ t t» 

I i^OSt 
freest i freeze I frea^i 

m 'm 
7.788 
7.701 

7.332 
7.268 4.516 

4.368 
4.389 

59.90 
61.20 

59.56 
60,44 

* * . 

*»3H 

Av. 

m^ 

Av« 

CB^ 

Av, 

CBg 

Av, 

Overall 
Av. 

7.7445 

8.090 
7.092 

7.991 

7.964 
7.826 

7.895 

7.892 
7.724 

7.788 

7.832 
7.612 

7.722 

7.8282 

7.550 

7.992 
7.732 

7.862 

7.917 
7.633 

7.775 

7.870 
7.783 

7.827 

7.348 
7.744 

7.546 

7.7113 

4,502 

4.928 
4,638 

4,783 

4.356 
4,598 

4.477 

4.342 
4.519 

4.431 

4.804 
4.906 

4.895 

4.6175 

4 , ^ 8 5 

4.334 
4,598 

4.466 

4.291 
4.512 

4.402 

4.283 
4.497 

4.393 

4,444 
4.i564 

4.554 

4.43f35 

^ . 5 5 

36,43 
59.32 

57.90 

59.94 
50.69 

59.32 

59.84 
57.02 

5^3.43 

57.64 
57.86 

57.75 

53.787 

60,00 

57,53 
61,02 

59.28 

60,23 
59,66 

59,95 

59.00 
5^i,23 

5^3.62 

56.32 
58,45 

57.39 

59.044 



Tame -22 . l^re and post fr»ezi^g asnauration cliaractariatlca 
(»t i^wrmatosoa in bt^l snsian* 

1 Head Imigth | ilaad lareadth J Total length 
{ (nlorona) \ imloroaa) \ (microna^ 

''WimXa t ir -- -I I L .»• l u i - 1 1 II n i t T T f t T n ••• 1 • • • • " ' • • '• " " ' 

Pre I î oat ? i*r9 I ̂ 'oat J i're I î oat 
fraeant j freoaa { fraaza I froaae * fraezal freaaa 

J i f i i I 111 II 11 1 1 •• T * " i r I - - ' - • • - * ' • - - • • • • ' • ' • • • • ^ i . - i . » i 

tW 316 9.412 a.994 5«694 5,40a 52.09 54.34 
9.548 9.59) 5.6l4 4.906 54,06 55.66 

Av, 

HF 317 

Av. 

ift' 307 

Av, 

Overall 

9.4B0 

9.020 
9.636 

9.328 

9.429 
9.336 

9.408 

9.4052 

9.292 

9.188 
8.844 

9.016 

9*242 
9.141 

9.192 

9.1665 

5.634 

4.752 
5.056 

4.902 

5.269 
5.019 

5.144 

5.2273 

Tabla - 2 3 . F e r t i l i t y of froaen somen 
bu l l a . 

Bulla { aninials { 
1 inafiiainatad I 

Mo. of 
aniraala 
fcaiowad 

5.153 

4,430 

4.426 

5.010 
4.983 

4.997 

4.8585 

53.46 

53*02 
58.52 

55 . r / 

56.28 
58,95 

57.62 

55.62 

55.a) 

51*192 
58.39 

55.02 

57.39 
56.84 

57.82 

55.7187 

tor d i f ferent buffalo 

t Mo* of { 
1 animala \ 

, 1 preg^aant t 

F e r t i l i t y 

^ A 3 

^ ^ 

^%H 
iJopo 

AT 

99 

85 

78 

45 

35 

79 

69 

70 

30 

28 

49 

36 

43 

16 

14 

62.02 

52.17 

61.43 

53.33 

50.00 

5^yql 342 276 158 

Overall 
"'HI • «l H !• ii»il 

f o r t u i t y 57.24^ 
II • II III i« n mil III Hi m* 



Tmm,<& -24 , tliaber of Inaemiimtloaa required per ooaoeption 
for dX££9rmit Imffalo W3JLB under atuedy. 

iMlMMMlMMMaM«M||M» 

Mo, of J Mo, of j Mo, of 
BiOXa I inaostinatlcna I aaifaala conoeivsd | inson,/oonc@p, 

49 2.57 

36 2,83 

43 2.27 

16 3.57 

14 3.20 
vm n m « • ii« III m i n * iiinri m n m a w wi <iiiii .m » • »i m mi m in i i inn a nnniiini m iii » i». i> m n • m iwiiiiioiw o in i» m • m jn i n «—«»»» 

i'otal 426 153 

Av. 2.69 

^m 
m^ 

^ i 

^ya 

m^ 

126 

102 

98 

54 

46 

'SaULm - 2 3 , Fer t i l i ty of froa»n amt&n for cliffermit Smlla. 

I Ho. Of f iio. of j Mo. of I F«-tri «tv 
Budla I w»l«ala I animals j aniaala J ^'J'^T*"' 

I iAaaainatod I followed I pregisant I ^"* 
tw 316 

HP 317 

kw yorr 

totxa 

Overall 
fortuity 

87 

80 

84 

251 

87 

80 

84 

251 

46 

39 

31 

116 

52.8P7 

48,75 

36.9 

46,21 



faldl* -26 . tliiiiior of iziaaatlzuiticans requliiid por conoeption 
for different Isulls, 

Biin« 1 *̂®» °^ J Ho. of j Ho. of 
^ ^ * I inseainations * anlRialg conceived I insem./concep. 

i j ini i iii—iiii»uMaiiiiiwnw 

HP 316 

m 317 

HF JOP? 

96 

98 

91 

46 2.06 

2© 2.93 

31 2*50 

t o t a l 285 116 

AV. 2.45 

faaXa -27 . Fer t i l i ty in rajieat l^reaOing ^anicre^ oowa and 
liaifara folloi^rlng inaeminatioiia with iVozon ao»en. 

a ^ i I tlo. of j Mo. of j ^o. of 
"^^^ « Inaeainaticms j Saliali^2«|^lv®^ j inaem./concap. 

\ Cows t ii&l£mvB I 

m 316 
Iff" 317 

67 

31 

16 

6 

4 

2 

3.35 

3»87 

xotfa 9a 22 6 

^v* 3.50 
•I • i i M i » * m 111 i» II • I 1 1 . iim . I I . I I , . I . , . . . . . , . , , , . , . . ,. .,... ,. • ,., ..., |... ., T ' l l n . II ir- iT-II 111! m' ln i - in i i 
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FIG.~A 

AVERAGE GOT ACTIVITY (l.u./lit. in 50X10̂  5PERMA10ZCA) IN BUFFALO 
SEMINAL PLASMA PRE AND POST FREEZE IN DIFFERENT 
DILUTORS 

-o^ PRE FREEZE ( TFYG) 
- o - POST FREEZE (TFYG) 
- ^ PRE FREEZE (LFYG) 
- < ^ ~ POST FREEZE (LFYG) 

•sa AS SB. SB, 
'SH -̂  AJ 

BUFFALO BULLS 

CB. CB, 



FIG " 5 
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AVERAGE GPT LEVEiS(i.u./lit in 50X10 SPERMS) 
IN BUFFALO SEMINAL PLASMA PRE 8. POST 
FREEZING 

-Q-PRE FREEZE 
--o- POST FREEZE 
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FIG-6 

GOT LEVE^LS(i.u/llt.- fn 50X10^ SPERMS) 

PRE FREEZE AND POST FREEZE WITH REFERENCE 
TO THE INITIAL SPERMATOZOAL MOTILITY. 

PREFREEZE 
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FIG.-7 

HYALUR0NIDA5E ACTIVITY IN SPERM ~ PACK (25X10*SPERMS) 
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FIG-8 

OVERALL FERTILITY OF BULLS UNDER STUDY 

FERTILITY PERCENTS 
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FHaPMiATlOn OF DlLUTtlia 

1. Tria fructose yolk glycerol (TFYG): 

Trla buffer! 

Tria i 30,4812 gas 
C i t r i c acid J 17.0000 giaa 
Fructose i 12,5000 ^ a 
Add i>i3t. water s 850.0000 jal, 

Tria buffer J 7^0 a l 
^m yoSlk s 200 lal 
Glycerol s 60 ml, 

2 . Lactose fructos® yolk .glycerol (LPYQ)« 

11̂ 4 Lactose t 56,25 a l 
8* Fructoae t 18,75 sal 

^m yoiit s 20,00 ml 
Glycerol s 5,00 ml, 

3 . tmSL spray /glycerol (A3G)i 

- 16 ffm i^i^ spray powder (Infant Miiic Formula) «Aa 
•uaijemled in 96 ml of double lAaaa dis j t i l led water, 
heated f i r s t t o boi l ing an«i tlien cooled t o rooa 
temperature arKi f i l t e r e d , 

•• 4 lal sodiura c i t r a t e (2,9?0 solut ion vnaa t t e n added 
t o neut ra l ize tha ac id i ty t o pii around 6 ,8 , 

- The basic ausiJenaion as prepared mhtsfvm was divided 
in to two equal f ract ions A and B, 

-» To f rac t ion B, I4>a glycerol was added, 
iB6 wCL baaic auspenaicKi + 14 a l sjlycerol), 

<• The fresh semen ^ . a i n i t i a l l y d i lu ted with f rac t ion A 
a t roQB tOMp, 



i l 

"• Bath the fract iona gradually oooled t o 5°^ , 

- At S^C, f ract ion B was added t o f rac t ion ^̂  in t l i ree-
four p a r t s , a t 10 a t a i n t e r v a l . 

4 . Whole a u k ^yoer<a («ia}j 

« Buffalo Billk containing 5Ja f a t was heated a t 92*C 
for 1Q Bits in a vjater bath, 

• Heated mUk VKHS cooled t o ro<x?i temperature f i l t e r e d 
and divided in to two equal parts» A and ii. 

« To f ract ion B added 14^ .glycerol ( l 4 ml glycerol and 
86 ml sailk^. 

- Freshly col lected ^umn ims di lu ted with f ract ion A 
a t rocxa temperatiire* 

• Fract ion A arid B wore then co(£led gradually t o 5**t:» 

"• Fraction -i wsia added t o f ract ion A in tiiree-four 
par t s a t 10 cits i n t e r v a l , a t S^C, 

5* Lalciphos-478 (L-478)i 

- 50 &m Laiciphos-47Q in to 400 a l bldiatillflKi 
water a t 40«C. 

- 90 lal froah egg yolk in 10Q a l b i d i s t H l e d \mtmp 
a t 50»C» 

"• ^M yolk was mixed in to Laiciphoa pre i»ra t ion and 
than divided in to two equal pa r t s A and B, 

- I n i t i a l d i lu t ion was carrieti out in f ract ion A a t 
rooiJi t«Miiperature« 

- To f rac t ion B 14^ glycerol v^a ^ d e d (86 ml 
aqi^ous 3«ln, * 14 ml ^ilycerol), 

- Fraction A and B were cooled t o 9»C mvX than fl 
f ract ion of d i luent waa added t o A fract ion in 
three-four par t s a t 10 oita i n t e r v a l . 

file:///mtmp


ili 

6» ^%i y«OLk c i t r a t e /jlyoerol d i luent (t-TCO)» 

2«9ii aodiuBi c i t r a t e aoln « BO ml 
î iSg yolk - 20 aa , 

- Ttm eg^ ytfLk ci t rat® aoln. was divldattl i n to two 
equal pa r t s *^ and B, 

- 'î he i n i t i a l d i lu t ion wag effected in fnic t ion A a t 
rocara t a spe ra tu re . 

- To f ract ion ii, 14!̂  iilycerol \ma added (14 ml glycsrol 
in 86 ml ®gg yolk ci t rat© a o l n . ) . 

•* % t h the i 'raotiona of di luent ^»re cooled t o 5*C 
gradually, 

- Fract ion iJ was added then t o fracticai A in t h r e e -
four equal par t s a t 1U mta i n t e r v a l . 

To a n the d i luents 1000 i . u , of i ' en ic i l l in and 

1000 ug of d i l^dro atroptOEiycin wero added per ail of 

d i l u e n t . 
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