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ThA HftfcioRai c<3mli99.im m A^srieultusA Ha:v« ttoffgtmM

m mmatl milX; ps<at3uer%ion mS 64*40 asiiJAatt ton&AA aooo ao

mA «9 thl6 atnisiUcHiA soAt m iSAatiir pam Asae

iii!66na4ini e«tfeia 6m»l;OS9c&iBsit hm twon doXy xreocmroded* 7i»

nEHit MmpAXtvBt «nd jpieAao^nAat imtitsK e^wAtbX* for %m

99ica? petKimenmrn o£ iam^trnmm OA«tX« 46 l3A£«di«y«.

vmt&am 'croiSA'b4»»«di>ig vXth msatSQ %&spwta.tm bCAOdtt

mam «ff Amwsmyt siroim mim and HoXstain rviosian iwa ham

90sm?mA M a ■aA£mm m na^ad gmamim baaia

txm hy « pmcmm ofi mXactinn moA aiapKopriaKA

l»6Adin« siinmamy lemi 9«u!i9 atssMnatiesm «tan ba i&aam £ar apacsd^

£io |Rnfpoa«a»

rim hsmAim poldMs^ o£ mur tnafe tha

£M»;«>eiita9« o£ ttxaUo Xntvnribftcm bai ta ba Ux^tiad botwaea

50 and 65*$ for aabXaria^ a^agmlm taXXH pimductXoa trait««

iKurtbajf mm adai?%6biUty sna loaigavXfes' are eanaidficad haifr-

beada a»o«i aU otbsr XovaX# e£ ovbaabirdida* to A.Mntain

tSiia Xavei of ««st4<f iiiSnmx%mm fiM?o«.abJ<»dl. bnXXn havn to tm

oacbtttuiXvoXy vmA tm ArtlfioXal taamAmUmi* nm mttxtsma

atliiaation of omtatandiUiQ ttiroa in me%iucial brooding

%p«ido partly upon tno frotjuanoy i^lth wnich thoy aro «Jaott»
ioiiod and pomy fcho proa«mti««t o£ laaselnun fortiiity
of ^;riMRi«to«3a* mavmtaX mmtnOam onsuring htgti foir^
tiiity of apomatosoft nndor oi^Xlod oonAitiona for a



©f thme to totti!' clays hay© bOow sueo©ssful.3,y

< Sa34si3«3ey gt ^ I94i$ Pursley aswi fiSjOBaa# J^SOs MHK|oist

SI Si*# i9S4s Ko:i?2?uish« Jidloi: aa^ Rsslae^^ ms and

FOote, a970)♦

Tatars aJfo to ixswiioato that spem ahnoirajaiitioo

ooeur ia oastoa^s* A asga?^

tive QowmX&tim hetwoon aSaaosraaX ejisinii oomt aad iertiMty
noted in the lio2.steln<*F£^ian'*^<003.e and arosm Sw4.es

on^iol® ««fossh«?sd b^JtUs hy Rao and Rao <4S79K lOian and
t

Khaifohe <4983> repos'ted on the seraen eha^aofeoristios asjd

fostility od dOiTsey hn3L3>s in ta^opios* AJLtsasatioas in th©
ac^ososial. stnruotna?® has £^en jgeipoartOd to he itbe jtost iwtpojf*
tant ultnastm<2fewai, ohango of spomatoac^s afifeotint feaeti-
iity (Sattsa^t 1973) < Who aseievano© of spasm isospShoiogy in
tospeot of fojftiiity has been atf^sooatoly atsossed in sevosai
3:opotts# fsawsvof#- st*^os on laosphoiooioai Ohaages od spears
laatoaoa of msosshsed hniis dnssino paeesoiyation in dif fossnt

safitsa^ss whioh has a dofinito ooapseiation to fostiiity
appear to he sojanty^

In the pra®snt an attempt has heen mads tO' assoss
the various morphohB^ioai ohas^oa of spormatosoa of orosshred
bttWs 1b di«086Bt eafttaaeta at v«fl«as lne«wals awteg
I«sea©EWafaWa»:«.
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B9VZSK

suuSii to ovolvo an aeeuroto sod objoct^vo test

for eeeeeeioQ the potential fertility of e ball «« the baale

of «0(w» i^ieoifio ohereoterlstios of e ̂ lv«o eeciao eoit^le ba^e

*o far not ijotm swoceseful* The coneo^jsue of e^ioioo pfe-^

irislllA0 is that a ooiMnstioo of oharaiatorietlce auc^ as

ejacfttlato voluaw* i^tlal iaotlllty» OiWaoentrafciott end llvaf*

bllity of spermatosoa and the lassaitwSe of incidence of

spenmtotoan abrt®c»allty will sosrvo tb» purpoae ol a Single

iwure teat to select bulls of high i^rtility frcra a mised baaedi

ti«ffuie# 1963}* Tusthsry inffmstion regarding spermatosoan

atanomality and imsoratlon during preaejreatioa and storage

in different exfssidera* though availahls In <ncotio bulls* la

twey mmt» in crossbred hulls* the various obseew

vationa made are briefly reviewed*

The mean concentration of apemut for the first and

saoona ejaculate in the eaiecatio heeeda of cattle has been shosxi

as ImtSSf and 1*361 million per oean ras^ctively <3tlisbury#

1944)» fhe concentration of spematoaos i>sr tel of senen in

the case of hulls has been reported aa 1106 oiUlens

by Blom {I960}* The sperm count in mxnm Swiss hulle hae

haan to be around 1*396 m&iii^ms per &m (Mefthew* 19T4}«

Sao end tiao (1976} found 1396 ndllions spsmo per ml of aemen

^  taurue bulls# h sperm count of 14?3 millions par ml

of ajacttiate has Immui reported in dsrsey^sindhi crossbred
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M  Bmm U9S») aftd AXaKjuiot

tww» 3Wtt>ort«d tone «v«ra^ peise^nfeag® *>£ initial

BoUlitf q£ apsxm in tbo ajacnlata n£ txilla vwc»

«S?«# ̂ 3« and 6S» raopectlvoly» ^ initial laotiiity n£

«IMM!aEa in nsntm dvias-^snle and yjeia8iaiv*0n3ole

«na c^EMMKirttd t© toa B44l3?i «Bia eo.aos respeotivaiy Cf««o and

it«a» 1^78) and in •Jar^jy^Sa^wal^ n«m <M*stmm and Ttlpati*

AeosMPding to uaja <im) tt« initial loatiUty o«

in si?awn swias etossancnd bull© «a.o 66«24 jk

^ ©baorvad n© aiotUfioant variation in nv^tility

n£ spam* bott^aa s^rown Swisa mroaatrttd ixtlla*

Tha baaie ©bikraetara 9£ a diluting fluid of aamon

a«sqi»l» are {&} Oamoti© tancinn^ (b) (©> buffering ©apa^

alty> (d) non^toxicity and (a) a eeni^toist bal^ic» of olootro*

lytoa and mnvMsiaotrolytoa*' mtima and anlona <aiv3«r«»m«

194S} # ^.ability of tba dli^nt avan aftor proiongad eto]taga«

Sffoanaoa of suoatr-atoa to support the roduoad aetabolisei of

'^aa otorad apersotQaoa and ahaoneo of any dotrisneital or in*

Mbiting offioot of antibiotioa are also oaaential ieatur^i

Off diluting filuida# diluant aimld im to tamptuf

and <iwap» paemlt tbo ndorooo^iool oxaninatiod et fl̂ ptarmo"

toooa in a oloar fluid axtd rend^ m diffioulty in tho

olaaning of glaaawaros or othor satnan oontainars (tiaulo« 1962>*

Saliabury (1941) d«»ceibod ogg yolk oitrato a«

aoMaa diluant Vhi^ oauld give a olaar piotura for oiceoocopio



jMiMeaiMRt o« wstmty withoute ematSm aawsrao mf&tot

m •pern iwMtatooUom» BiatMa voi.Mw«« o« «9« an«

«4fch«r ft 3*6 or B Zm9% solufeloft o£ ftodtTom ottraftft ias.is^»tmy

vm usftd £or sarojpftrJLnQi fcblft dliaftftfe# SftiioiMSty

S& ak* <4948) ««3 Aischftfi««m5»«?9 (1930) ohejweta that « 3.9*
oltratft ̂ joeaotrttfctiwi w«» jUotoola «ith soram* mXmsm

stwart <1956) 0bifcffiAi»e8 ®qEtt»i4y ftfttAft^ftCfcory «oac^t?6^on rat««i

%*tth 9<mBk voistties o£ ftithor 2»9 or 3«ais aodtara oitrate ®o4u«

tioaa ftftd 099 yo43c«

The uao of ft apftiJueea of yolk waft BtraS^a lay

«6ftWftrt SSt&i* <19S0># Altaquiftt (xma) ftwd «»lt (198»> and
ftftpaetftd that forfelUty waa *K*ft ««6ftct«a «wwi wh«i fthft yolk

OoifKMmtrftttcwi waft jcot^wMNS to AlhsMght ansS Srb <1938)

fttxftSM tho dftftJUraMUty of th» yolky^trat® <■»=), wholo
wll* (soi># ftlela lelik 099 yoUft^Xydsw <^) »»«
fthftlr oorahlnatlooa hasft8 on pumxt^aSvQ mstlUty of ftpo«itft-

itoaoft affeor ft«ae» at thft Cfttft of 1424 aart fttocinfli

ftt S'c» It wftft foi3»(5 that TC# 3M wwl 103 lowftcoa ftporm

iftStlUlty after axtftnalon «t ^ay 3 ftwJ <Sfty 7 of ator«^
<F <0#01> eoiwrftd with thftlr varioa* csuc2»inaUooft* coffltot-
ftfttiftDft Of wK« TO Win mm stmmd avarftoo raetiUty on

n«y T (i> <o«oi) then aia mm, mra, wiw or tcm, tcy» wa»
•iipftrtor to aithar tc «» yo aKmft# «»> ^ and wwtc hea
hl<8iftr BwfeUlty aftor oxtaoftlon iP <0»0») ttww thft «•«•
oftMnaar ocmtftlnlng glycoral* Thfty alfto r^ortea that



«da£itloci gVifisXm thm 4d9Uifty o£ Apc^aa

taaintftin itfogtes^iv* sotiXiey uvvScor storage at &*c»

^ctendttd with m or IK,

ciTosroi has a defialte depressing e££eet cm iaotio

•fi£4 predoctioa 193^ BpecTastoaea When diiuted with ooimioni;

mmiA »mmn aiiusats s»oh as het^uid siclm tniiJs or egg yeHo*

oitret®* AqcorcJiog to o*Deil ̂  (i9S®> gi^wserol would

possit^^j^ dopress glyooiysis by buXi sper^ostosos*

foote end nrston <1960} reported that a yolh^oitrate'*

^ift3oae^yoine«suX£ahiiami(9^«ntii4^ esctenaer^ designated

«s co-ie* maintained 49 and S2 per oeat of stiotXie i^rmatoeoa

over a IZ day ©toraga period at 5*c ia two oxperiitients*.

^Teraer atid Oeaai {1!?61> found that egg yol?5-siucQae-*

9iyetee«80diura «£ltrate and egg yolJ6*giucme^fruistoseHSbdlem

ditrate were superior than iigg V<>l'h*^tndium- ei^trate and egg

yoih«givc!lne-«soaium citrate in maintsintng stotiUty and iiva«

hiiity of huffiftlo eensaa at S*c and ?*c+ They ai»o. reported

that the preaenoe o£ giuoose# fru<SiOse a»<Vor gXyoioe is

indiflpeneabie for iim preaerwatien of huffaio bull semen#

ttm greater tteed of metahoUeabie augats by the huffaio huU

aq^arniatosoe for their preaervatioo mi0^ he due to the 0mm

parativeXy higher rate of fruotoXysia by th«a»

When 10 or i%% giyceroX was imsorporstad in atlm mixt

dl;Mwnt by graduaX addition to partlaXXy diluted oemea at
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bast Sor buffalo bull offitMm

ifhacooa giusoso^ooda b4ca£l> dilumt ww for sobu oro^a*

i3e«a ̂  IM mm txill a«Raeii« Abhi a»ai cbrowal {1971> sttntSiod

the Ita«|d2i@ opieiity of buffeio socnea In tMm diffetent

diiuente et three dliutioa rates* iPin^ eeund tbet «t 4 to

oodtwa <^tret« (STSC) diluent vroe infea^or to loote'a

{Ctm) and Olyeine itvs) diiuimte ozi all the thnM daye of

storey* fhey also found that 7oote*8 IC^M) diluent waa

eusperiw to giycd^ m the let d^ of storage vniie

botn vwre of tiearly value during and HsvAiver* the

glyoine vem mce effloiot^ for storage period beyond 2nd day#

There mm no aignl£i<Hiat differences in motlXlty during

storage in dilution rate o£ it 10 tusi It^ but there mm sig**

nifioaot dlfferencea taetween lilO and ItSO and isetwooa l«ao

<®d itso diiuticms* Thaqr also mptmM highly elgndfleant

differences betiwaen dilutora and dllufeloBwi and the ef^Kit

of dilutions «SR indc^i^idesit of tiut diluents* rouihes w)d

Stewart (IW) found that the pwt!oatso«» i»£ norwretum tern

of cows St 14 w«wh» were 44*4# d*!?*! and 46*1 when ao«^

sen in the egg yolh-l®cto«e* egg yoll8-<sitrat» and IXp&m

protein oitrste diluent ««ei?e<stivoly were used*

aigniiieant differ«Bioes in motility of «fiilied goat

eenen stc»f«d £me it days at 4*C diluted in cos ̂  egg yoija*

citrate diluent have been ireportod by Koh m& ong <i97t>#

»srH and Hunter (1077) atudled the ionsAneloaieel esjpeet



G2 aiiuent «on&ainln9 099 and vaportM that nndei^

a!«Mtin« eoBditiana nl! (urtifioioi %Ttxm to four

m&omm* to OMtandoro wi'^ or n^toiout folfe did not

afiaot aubsaquent fomxitr advoraoiy#^

Loko and Jiao <1580) ropactad Tirio -ogg yoiJ&M^ltieow

and axtondara 4»eco siqnifioantXy s^ri^ur to 999 yols»»

istitrato oiGtendnr in isaintalAing siaormatoaioaA aiotiiity of roa

aomon npto inp*

(1981) sttidiod tbo rolo of Xlpid and protaia in

the protection of rm epermatosoa at uaing 099 yolls

tipopciotein and repojrtAd that the ̂ ^e^rvslipid of low d<n»

eity lippprotein fraction (iC;^) of 999 yoiH iicovldee the

protoction to tin ejrtm ceU aweibraiie* The protisln of the

I4)f vM reported to solubiUee the lipid and would bind it

to cell jmfS>tta»4

Antieecuo rnULeed In raiMte against an aqg yolk lipe«»

{«rot«in fraction* uaed in conjunction with oikaline-phoss^ui^

tasOHSonjagated ̂ oat antJUrabbit £90 to dei!«»iBtrate lipo«

lirotein int9rocti<*i with bowina apermatoaoa ahowed that lipSN.

protein bound firmly to fipematossoa and wee not removed lay

extenaiee waehing* eugQeatin^ that the tJ^joprotein had beoQaW'

irteveroibly aasooiated with the a^Mfirm meRdarane (Cooteon and

IfbeDoia# 1984)# wHnea shim mXVt is ccmsijteralaly iSaeaper# ita

«»• haa n^pealed to mxvy co(»aorci*l eroaniaatlons# Mmquiat

(1984}* Karsuleh Ci95«)# idler and eeidfsaoh (mft>*
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m$ pt !%$■: gmm^mhiv^

$^»]Efc t$iU ^s»iii^ m^

ite #p» mm$m^ imm 0$ mm



9mm* SaiaiWrleman t9ps>£t9d m awira^ laotiUty

79»»» aa.si'. 4»**0, 3t,43 aaa l»*30 p«3e cwntt. pwipecuv«xy»

«et«r 34« 48^ 7a« 9ft «nd t20 boore »£ •tors^ft aiiok

in win aA ft o« l»ie «aS iwwwrvws «« 5*c*

i«ftfthBW 3^ <a9ft4) ftftuidiftd 19 9&f&4ximtXma &£ 0«3 ntftlay

dtiftftnt with sift vaarylag X999la 9£ agg yolk at then®

Iftvftlft ofi pH ftt thft fc«apejfatu3c» nl S* ft® ft*C and ft'C t© 8*C

£fflr huedc and £omtd that dliuantft staining ̂  p9X nmt

and 95 o«*t »«Q yolh wfttft w^rlot Rt ftavwAh day al

j^aoonffttinh at 3** to S*G vith m avftcagft RotlUty of sa«S3

pKS emt, ma ftl«89 oant caspftotivaly« yh® pH^ IftvalB was®

net elgaltieaat In i^intaliilnQ raotlilty* Puftthftfi frls <Si«»

luftfit vith five j?99 ftsnt egg yoXh vith 1 va# to he

ftuparior dilxmta oonttltiilng highar paco«ht«^ of 099

folic toae pmmetotXm. et ft* to ft*c»

AooQVding to tievlft ^ Ci9ft3} suftviyftl of bovisift

•pftsaaatCfttOft in 0»3 mA Gi«35 ̂ i«9 1%ift«43u£f4Mr«d yolk givoftrol

im) aaetftodftft van aupa^rlov to that in « c^acidejed cttimtft-

yoikwgivefttoi (C1!0) efttftiwSftt at 5*C» ̂ 35*C and «<ft5*C» They

iftMsed that ftfttottft with 43 pme oent ftver#^ Inittai motiUty

in 0*3 end 0«35 moiar Tjrlfr*yQik>*9iyft«toiir iftspoctively xMia<^

telhftd 50 end 4d pat oent evejtsigft notlll^ efMnr eiuht days

Of fttoregft ̂  ft*c» fthen hovin» sipftsnatosoe mem- vtamtxvmA

in 30 pmt tmnt yoili**9iyettroi sfttftftdftrs with 0»i9* 0«30 «nd

0*35 raoisr Ttis stid edjustftd with oitftlo acid to iftt of ft«5«
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^s^lai^sis' ̂  s^yll^- ̂  wu,. ̂ m0mm^

»ia m- ik* mm mm$<^'. tm mmurnt
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4at m# ta m %m mm m m 14

mm^ iiii W aai «ls3®i..

%laagi«©^ mm^^m mm
♦

^e^ia^s M Mw^gga at m ti^ ii9|!fasfta»' ̂

B■ mmm at i?as^l®0 «« ai ito»^: mm la
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miMMf ^ ̂  m mm
^$mm®m». isrw mm W
it^mt mm wmu

^  mpm^ m^ #i is.*ii- mi ^aawl-
g^3@^ w$mM Ik ^ai». #t -ik^wm ia %te ^a»



14

mm¥m mm* tm m mrnmn^ w

f^mm: ̂  m mm m mm ^

^^mst m ^ mmmm

t#iif ̂  ^ i^$mm% mmm m
W4«.

^  w@'

1^. m*m% mm% m^: m^m

(1?^ ̂  W4># Mm- mi

mm mmm^^ ̂  m im^ l©«

a*»# 'UM m$ Iif4^' n^mm$mt;^4i ^

^w $m i§i

I4ftiflt t#*i4 A*'#

i$mmm^ WIA® mm i%t$ la^i^ik IWU ̂

li^ mmm^rnmrn^ f» ^ #tw .ii«E0^i.M^#

^ ftiielt;^ ̂ sm^m0$ fmm-

t*4^4# ©#*% m^ n*m% ^ w ̂»'

»3BE^ mM t#«04%. 4*IM» 0##^% $i0M

ms %amt) ^

tsai^ tm «i^



3  hoaa £j»0 iOO««

hmndt mid pidoo abnd^rmtHttea.* tMX almocmaliti^s oad peo^

selmftl |>i:otQpl,9«mlo dn^pists wora V(apc»r«»d tp im 74l3< 3«'73»

O^tSr 3«87 o&a 1*744 and IW)# %a

osB» of Bsoim c»o83lmroa IkU.13 %£» ttv«r»p« f^mcm tieod

fdmomtiitios# fteo iooso bojsd# .t»iddio pioeo

toll aimoesmlitioii and pscadmax p«otopiAmaio dvopie&s woro

found «o 00 3,43 ̂  a*3Q^» 4«9i 0»439^y 0*43 * 0*4!^»

4*47 jt 0*T7!I« and i,.ao 0*148%# rwapoofclvwiy

VM cffossbcod Mio hjsd ^0»3f |)eEo«mtta^ of

opoxm ai3ru«G!maliU.90 Ml Baoe IkO-Io (Bhott and ct:MEun«Ei«

im).

In tho oioto of Bfown swi44Hanooio» acoon snIim#

and oagoio buiXo, aaja imd i^ao {isaai fooewcdma foopootivm

i»tt»00ntaoo» Of 8*49# 4*73* 3*77 and 4*77 b««d aton^mm*

UUooj «*9«, 3l*iO# 0*»» and 3*3® frae looa« haad«i 1*04*

0*40* 0*44 and 0*40 pi^mtimai psotoptaamlo dnoplata# 0*43*

0*33* 0*40 and 0*33 add p^mm aboomaaUtloa aod 4*31* 3*72.

4*90 ai^ 4*95 tail abnomaaUtutoa* and iMio <l;983> foond

alonifioanfe variation botvoan twlla In tha inoldttnao of hand

Mnorraailtioa* froe looaa Oaad* wid pioea abnomditlee* tall

«liioKmtiUtl«o and peoielmal prc^laamie drevMM la ctaaa of

«»own Maa otroaaMMl buUa with 43*su BrcNoi swLaa iniiaritanda*

Jia® U949) and iioiiixi««m <l95i) «e« in »»ar wpaeww*

43ni4 ma normal farfeiia tmlla ahould not hava mora than



3 to 4* sBnoawl 4 %» »«» mumrnl nsW 0»S ««

t9( ̂ IXMaseisi tali looMmaa# Vttftsenftm

«na 5«|,i«!?ctvy tiwaii that auring «isi»rag« 5*g
In egg yeiJfr-cifcJ^ata fiSi3M»nt» tiJ® aperroatd>eoan i»#a

tOmsm ̂ tuttigea flro® an etgiagefcea m e «»*« apcsundea fa*». TSiey
at4 sot however Stna m^t aiSfiOEffiicea hOfcwe«n

buXle in th» tefeel length# baae viath and laexlraum width «ad
eti^oge ̂  «igsl«l«a(iitl.if 4n©m»ea the

ttpeta heed xmm* In <mtr^t there wan no ct^ge whan

tttored ad; 5*C«

Tomer jBfc jjjj# <1^64) etadiea th» laorphoiogioal oharae-

eerletlea ®l hovlne a^oeMiSKtaeoft during preeervetKm JWid

IHtpoffhod the iMmJsl imgfch ̂  tereadth o£ epermatogoan

heed ol Hariane end lenrrah biiile were s*320 h iswd t-65e 41#

1^ »#an 4* end suooe n* re«Q?eefelvaiy# they further jfeported

ebet the heed liWugfeh of a^peme^aeoe «B harleoe la*U daoreeeed

elgnlfioanUy afifctr jjeretwrvatlon for S deye at S*C*

eeoordlng to itialciy (mo) the uXtreetrtictute of hwll

epetmatoeoe wee «3Uw»»t idantloel teoforo end efter .Ihpeeelog#

hot rem end ghinohitle epermaaosKwa ehowed ooneietent dewiage

to the outer maOstam end .ecroftome cmpJiMx* m the rasa

dataage ranged from ellght eweillng cd! the acroaeme to totei

renovel of «2n cytoplaimle reglone. In hoar epe»»«tow>e

e4ae« groee damege to the mti&oam wee observed during

fxeenlng#
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mm m ^ »2:

wmu mm

m& i;?Mfeii m ̂s^m- M

^f4S iSS » m ^■

m^mm$. i^» issi^ mm mm*

w$m %0 mm. ^mms^- mM ^

■mi^_ Mitii^- M mm-M^it^ lt#il.#. I»M mSk -#i#ss

i^^mm

mm ^ twwf^ ^
«s^ w#. wm w

Mh*m^ ts^

m  «t imm!$ -mm ®w# « ̂  mm

m^M mm mm $m gmmm^

-m :^mf?Mmm 0m #. p^<si

m 'm tm m mm %%m ^ nm mmm^

.  B^rnmssm « ii^ft m^m m' i -mmm 01

ewi^lsf M w mM. 0t i^i©«te«i(0
m mm -mM mmmm mm^ ^wiww m%.

mm^ym. mm^ irt w m mm

mMmi>

m%M m% mm ^mm wm^mM m rnmimm ^ m%%mm'
m^m mm^ ^mm^m^f rnmMmm mu§ »i
^1*?# mi$ t*ite 0f©m » 0



ofi OCMOSI 0 and fiaist wfAa in ̂ ewaaUng

mimmeAl «httraofe«aPi«stiea oi »0JK»a%o«oa in tmfch «*d

$mm tm pmmsm m «b»wws« a«

aoim ba- dttt«3X»ined and degree ̂  etbacMant end eon**

fl*i^ ee mtolt^ or dieintogrsting# oouid be -Idewti**

£ied«

*r«k«Qa Ul^tS) are^orbed bba e££i<3ao? oe ̂ iofm etein

'fco debeet ebengee in esaroaome of i!ro»©n ritfn i^matoaoe#

Dott <m91 fiOttnd that *S^ bbe eeroeOK^ ia loab as e

reenib oi coid enoefej, t.be e«^bocial eesaanb is rai®^ nbove

bhe levei oC ibe suriootitnaings and e sedes t»i hoiee W

ijadNmbatiQoe e^ij^ear m> «be posterior border*

^rtae toddenea oH eeroeoe&i «^inormeU.bi«s imeaeed'

^ixh febtt Mdetjunsesaanb o£ eeore^ l^eriod in eii fo^

diiitimte d«*» ̂ aeeian diUubor (iu>>« cieeose eitrete (a:V«

maesit^aii diintoavciitaleee {ncMS) and Oi»c»»se Gitrafte«Cstaiaa«

{QC«c} idm ebored at. ej^onb beas^wrattare (^:SQ*c> in dark

piaee fior iSO br* The inereaee in anhmtmlixxm^ bowever#

teae etin^eipi in nsswC ioiiawed b|f Rb« nc and oc*c <iiiubor

<Cbftiurv«tdi i97d>« a&e end etee I19T9} atedied bhe

norsdaoiog^ ni bovtae epemtttoeea derifig piCeeervatSoa mid

•terao* ̂  three different i3iiumit.«» i*#** e^ yoUMitrete*

tvie buSfur asa eitrio eoid whey end <^E>eerve<l m eigniiinaat

^ifemtiGKie in the inoi^mee oe bead abnormautlee ivatweea

frtaii ana mism&t msmt wbiie a eignicieant inereeee «»e



m



MATERIALS AND METHODS



fm MSTH9DS

Five bealtliQF crosebsed ]»U1« lit the group o£ three

to eeven Tears vhloh vesre laalntained under Ideetloal. condi

tions q£ £eeding and management in the artiflciai inaemine-

tlon centre attached to the CoUego off Veterinary and Anitaai

sciences t Mazuiuthy formed the e^qijerimental animals for tSn»

study* s«snen ware collected from these bulls by

artificial vagina method (Perry i, 1969) during the period

from May# 19S5 to September# S9S5. Callaotlorks were made

once in a tfeeh from each bull and 72 asn^les so collected

were utl3Ul»»d for the study# Xi^iediately after collectico

these semon sar^las eere oubjacted to r<»itine evaluation for

colour* volume* density# mass activity# pa mA motility as

iMftr tho standard procedure (aobert# 1971)*

yo dhJfcerwlao the percentage of live sperms# nigrosln-

eoftln stoinad aaoars were prepared iCan^ll 195fi)*

Pfloccentago of diffemtt of sperm atmormaiitlos

was assessed by iislng tsioras® stain and was olasslffied as

deao^tbsd by nXm itm)* Tha conoentraiaiflw of speno was

laetimated haBflK>cytciaetrically«

TO study the offfocfe of preservation cn morphology and

*®til4ty of sperms# the semen sauries were diluted in egg
J^^aodiwa citrate# frosh skim milk sad Trio diluaot «t

ten^wraturo in the ratio of li20- and aftor gradual oool*
log storac in tho refrigerator at S^c*



I
n

P
 HA,
m

s
m
 
u

«

®
 ®
 
I

i
l
l
 '

1

&
 i

I
1

f
m
 
^e

I
i

s
1

t
i

t
 !

i
i

I



0mh ̂  ̂  .i» $ is#

^ ms^B- pUBpB^^ W mmB-m m^- mkm^

mm ^or mlisiife#^. iJ». lst«»#<5>a i®;^is®|. mUm

^ alb** mamB mm wmrn^ ^

mtm im m^ ^ mmsmB

mmBB mm$3» la^ mmn^m ̂  ̂- Mm- » b m 4-

mmB (iffe£?j€R^ wm$ tmum-^ %$m* mmm

isj at®"

m¥a iOSfli^ Sia:«0 tisfm iMU Mlmn% mm

^mms0s^ $m issjpr^^i. E^%m'm% ̂ m' W m m

^ ^Ssst ej?*^

mMn St &s ̂  mm b£ tiatttt- to^tss

sm tasi® isht- tiw^. mm

«ifs#sjr irnm^m m$^mMim- «i t ^

lalidisKttm mmm m mm mmrn- mwB mmk^

m n]m ©iMt m mM

mmmm

BpBm m0^ laitrat^sy ''^m ti

til om^m p^mm styiJjrtMta mB 4ott

n«!tH<y ̂  £^<l@i KtiLeSSWOBiaeigf Ml M

/& M '^ I'n r tw I ifrii-j Jfll it Ah*i%ifc. jifuxu-jgils  j^siispt^isipSi#

msm mmmB mMm0 M <34tK!tt Bm^' pmpmrn^

sm MiuMtii. It: %mm <^ii«it?oi?t m



tmm t© jseamssre

l5®®aath ©f Um ̂H3®S9 l-tosea# l*lte sgsassa i^issmm^%t%w

!5©sa bioisats^ m& aim jstaasai©*! d4iuti®ja gM $m^

©^32% the etieot ©g

tJ;©® 4® afemsEi as^ea asani^iios ^luteiS asd

s^seiS in the K©fi?if©ae'at©3r mm teSsaa at 24# 4© aatd 72 tosir©

pjseciesvatleiii aasl tlM^ ^#smi aa^Sfse^ ̂ as^sr th@ hi^h

poms^ ©bjeetii?© ©^ a J-tssph^Jto^ioaa stiJ% aa<t

apsm li€»©a biQEiets^ mm aim asfisoseea the

i?©E?iyo^s ©2 ̂ ®©a©fiirQtS®®«

^at© mm ataMattGailf' to se© whethas^

ftes® was m^ ei^iieaat vesfiatioB I®

assiS hUm%^ Qi ̂ m pgeeer^Gtlos ani to ©g^ag©

the ^3© (iiffesjoat la p^aosvimg ol5a3?a©»

tor^fijtio© of ̂ oOTgt tssRfc^M# mm^i» nms^- m

^ffOapest Mio *5^2© ®1©© aaaSsrfifOi t© aesoo© SaSivStoil

the Mim Wtle#



RESULTS



Bssin/rs

th» of towrtilgatioa oo ̂  ^asftrsetBeia-'

t4e» of tjttiio «oa feiao vario«» «tiM^9o» t^jsotfvoa

itoioQ peoworvoti^aa 4b ogQ[ trie flad »Hlm tslVt

filU68i% «!; 0# a*» 4® «0(S ?a tJours of aaoir®5|P «co Sjcooeofeof

4n taaao I to 3S«

TtsB pMfwMWl Of data prooBBfeoa in %Mn % would irovoal

a moan aperm csaBc<mtxration of l*S$» 1*&5» 1*60# 1*62

Itfia roiiUone sssue mn wltPa m overall sDsan of 1«3* t 0^33

miltimn* iuialyaio of dsta «i»voBi0d oo algnlfieaot dlSf03«»m

fa «psm <sonioiwitS'a;tiOB }30tew»^ ttaO Isulla (TOblo 3>*

Tho mm llyo apam pesoantago waa iv>t;od to bo ®4«45»

83«35« 82»73« a4«S3 mA dl>3i with an ovovall of

03»49 i s>»Ssa (?able $)* m «naly«la» no oigaifloaot diffa-

i^anoo ttao obaorvoS la llw sporm posoantaQO botwaan tho bnlle

<Tahlo 4)»

xt could bo mm from teblo $ poroontaQB of

in^ilo apiHm <ww»ss»d sanOO ̂  i^qq. per oont ijwwJlafcaly aftfar

dilation In fria and akim niDi; diluot^* values

dooroaaad ̂ rothially )j$)to 72 houra o£ atorage with a mam

of $7#10 % 58,00 1 0,409 and as*80 X 1^*2 )P®^ ®®(«s inNH>

pootivoly in tbo above thcoe <uan<Mit»« on aaalTOln (Xoble 4)

hlghXy eiQiaiicant <s» <0,01) dlffeeonce in th» parcentaoe of

motile apmm wee obeorved between bulle and iaetween differeot



AtWKao* petioOs* no «i@ai,£loant dl££«N»n(Stt in

¥w» ̂ MOffvotS fSitfcliiig psoamrvotion tm^umtKo, vneiooo

diiuenta* ^eirm {Qotiiitgr vao oioo mat cdtorodt si^nlfioantiy

by onitRoi h diiuont 3t ataseaga poriod intejwtlon*

Thft mem valuo £e»r to^ Opeffita abiarfwniaUt^os be£oro

diisiMm VM Xft*es + 0*%m pas mat tteiOM 7U ttm volues

omir (Uiistbing in o^jg yoiJiEHSliirobo mm l%m x 0*ssi,

17+70 ̂  a#77a# is«4o x ^ ^ ^

poetiv«ay ot o* 34+ 40 and 73 houirtt a£ etotega* 7ho viauos

obfeainod dtnring ia Trio md ensim ttdik «&' 0« 24*

48 mA 73 hmesm aS otorogo ooso 14»93 ̂  0«^3» i7»a8 % 0«45S*

iS^SO ♦ 0+540, 18+96 ;t and 17»«4 ̂  0,720# 17#8» ̂ O.ftSS#

19*34 4; 0#277 and a9«aa ♦ 0«573 ro^rtWafeiyoly*

■iRwRiaan pasmatsm o£ £3f00' nomai bood (7ig#3> <i« b«U

ipOKMOsoo bofioro MirnXm 3«30' 0*IS1 p&« cmt-

ive^dm a) • vsm neusi vaiuoa dasing parosonpstiion in kyc

0» 34^ 48 ana 72 bow;* of «tora^ mm 3*28 x 0*i48*

2tt28 ^ 0«124* 2*30 i; Q*13X and 3#^ x 8*139 pm oftnt ceapa<i<»
Tbe e»e» mtma <^ftinod tlhiring proeorvobion in

Ttia mad 0k$xt miXK. dixuon^o at 0+ H» 4a onil 7a liouta of

moE^bgo mm t*m t O.lia# 3*30 x 8»lf 3*38 t ̂>*33* 3*8*> t
0«10f »ad 3*32 X 0#l49t t*£> X 8*143# 3«34 x 8*132 ObA
2*44 0*W3 pat ootnt roji0p9CfUvttXy# stoUdtioai anolysia
mmaim btghxy oignifioant (9<a#ax> vo^iation in Ccoo
amtmi taoA b»t9««n buXXo# uommt* no aignifioano diff«roiioo
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BtmtXKticaX anaiysia rovaalafl slgnlflem^t (i^<0»0it)

di££«r«ftnc» In the ineiaenoe o£ aeteahed eciroaoeis iMtwocn

tlift Sxaie end 'between verioue atorege' iMriade* »xMnr«^» no

eigatfieant ai£f«ran<3« vee found between the diiuente and

enimol x diluent x atorege j^oriod inte^ction was also tomd

tt» be nonai^lfidant (table £3>«

The average paroenta^ of pear ahs^iod head wee

l#80 i before diiutifisi^ The mean valuew obtained at

0# 5tA, 40 mS Ta hemra of preeervatlon in STc dilu^t eere

U04 i o.ias# i#a4 ± 0.093. 1.93 ± oaaa and i#04 ± o»£so

per e«Bit reapcMstively (T^e 14). The oorreapomding valuea

in Trie aSein nllh diluent were 1*03 ̂  0«13. 1*93 ̂  0.130.

1«84 j; 0.14 and 1.^ ̂  0.m 1.06 4 0.143, 1.30 ̂  O.Ud,

1.90 ;4; 0.130 9sa& 1.90 ̂  0.114 per <Mmt ren^^ectively. Aaalyeie

of data shoved highly eigrdfioent (P ̂0.01) variation hetveen

tlie feftalls regarding the oeourrence e£ pear sh^i^iad head. At

the same tiiae m aignifleflnt diffarenoe e»auid im obtained

either between the diiuenta or ̂ ammm the storage periods*

mteraotion between aniisal. dilumt mA storage period was

else not at variaooe (table IS).

3be overage prediintlon percentage of spematoaoan ̂ nor^

naUty vis., narrow at tam base (Pig. 3) was noted as 1.23 ̂

0,004. Tbe average percentage of thle Abnormality during

preservation at 0. 34. 48 and 73 hours of etoratw in tic

diluent was 1,34 + 0.074. 1,30 a 0.000, 1,24 x 0*007 «nd
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«Qtt&9ur 5> of epQtsiatosm was £otfi«3 t;x» laa

1«93 ̂  &«08» tiM vaXu«o for- ̂  saim «b 0.« 34# 43 ma 7$

iK/ma. ̂  ̂maormiiSm in stc asjMmt wrm i*34 x

*•54 ̂  0#i07* i#44 ̂  0»Cfflt aod l»tO + 0*033 *S0B4 I«ii4-

P«set£v«ay* VttX\teo oblM^in«d uhlLo pr««»arvati<»k ia TTrls esuS

flklw sAiH tXii««afe tor esa above perloa» were 1*S2 it

um X o*i04» uu X ^ 1 3*^ ^ 0*006,

i#s« X oaia# U701 o»i3'4 ma %^m * rot^ao^

tlveiy <TabX« 20)« Hiohty si^Eil£ietsafc (I* <0*01) 4i££e»enee

vaa £ouad bettiweea the ealsnals tor the inoi&mmt oi abni^:i^

oemtGur OS bull specniatoeoa* Qi££<»seneed betveen the dlluaata

«ad bstveea the atorago i>erioi3a veee aot aiyaifioaafei <0 alee

the interaetion betveo!) atiiml, dli«©nt aod storage period

(Table 31).

Thn aieaa valuee £or underdeveli^wKI head oX bull spesM-

ttwtoeee v«« fouad to he o«6^ x heXore dilutlea*

The mm Yaluee S^ the iapidfimee durlct^ ̂ paaervatloa la SYC

at O, '24, 40 and 72 houra ox atorage 0«-S6 x 0*007,

0*90 X 0*003, 0,92 X 0*000 and 1*04 1, 0*097 per <9ent reapeo*

tively. The velees ehtalaed wsiiie preeervetioa in Trlr and

ehlm (alth diluent ®or the above period# vore 0*82 % 0*036#

0*82 X 0*Q&$» 0*00 X 0.091 and 0.98 ♦ 0*101 and 0*02 ̂  0*086,
0,04 ♦ 0*067, 0*94 t 0*007 and 1.10 ̂  0.089 per cent reapao-

^vely (Table 22). Aaalyala o£ date revealed hi«hiy al^fi"*

o«8t (9 <0*01) dlfferecwo between huUa fier the Ineldence eC



mSmvSmwlQpod head* Biit so qcrM fed

foUQd (Kit fedtMCWK di2>diaste and tietMMm pe^ioda*

Aftlnal K diluent, x atosaga pezidd interaction wae alAO £«mnd

t® be noruiignl£icant for abuKwrraaUty (TaJAo 23)*

The data on awora^ I«MPoenta^^ o£ proxiraal |j»otopia«mic

dxt^lot {rio* &) of biU.i ossormatosoa Koa found to ba I«IS i:

0*ISA baf<»^B dilution* Vha ooan vaiuoa nobad diseioQ pcoawo*

vation in sryc, Trla and aJd^ milk diluent at 0» 24* 4S and ta

feoujra of atoxaoo wore 1,22 + 0*163* 1*26 x 1*30 ♦ 0*184
and l»40 Mn» 1.20 t. 0*181. l»2S ̂  Q«203# Ifld X

and l#30 x «sd 1*30 t 0*131. 1*32 X 0*183. 1*40 * 0*m

and 1.48 X 0*198 pm oant raapaetively d^abl* 24) * i>taa imal**

aanoa of pemisimx peotoplaam;^ droplet vaty aignifitsantly

betBMMm bolla <o«01)* But no aionlfioant diff^ranoa could

be found out ait^ latMaan diluenta or feM»o«n atoraoo

parloda* Animal x diittant x atoraga period intaraction aaa .

alaa nonai^fieant (Tabla 26).

The average pradilution data oa middle pla«a dafaot of

tba bull apormotoKoa vaa feamd to be o.au x 0*083 par oant*

Tfea yaJUtea during j^aeacyatioo in SfC dUvautt at 0# 24* 48

and 72 hours of stora^a vara 0*98 * 0»0M* 1*00 x 0*069^

1.06 X 0.087 and 1*10 4 0*089 per cant pajj^pactively* tOklia

tba aorra^^^aodizia values during presarvatlaa i» Tria and

Mm ttlllc diluent ware 0*90 x o*070# o*9o x 0*070« o.aiafJ.oSO

and 1*04 X 0*30 and 0*94 x 0.067* 0.94 x O.OSO. 1*04 X 0*024



S«06 ̂  0«040 (7abl« 2^)*

tieao. analyoia ipavaaiad highly cigriiflettafe vwl«»»

tloa hotmon build but zio boold b»

obSQrvodl bd«wioa dilu<90«« dbd betvttea stocttgb pmriodtt £«£'

the de£e0t« Aaimel x diluent x etorage pecioa Intersetion

Wfts also Ron«lgai£io«3t (Table 2t)* T2w averago p^edilutlofi

date on aio^le bent tail (Pi«« 7> was ̂ uad to bo a*13 0»106

pot osnt« Average pexoentege o£ single bent tail during pre*

aorvatl<wa In mc diluent »fc 0# 34# 40 and 72 hours ofi etorage

were 2.36 X 0a30» 2*20 t 0*101# IM X ^ 2*74 x 0#1SO

respeotively# nisO-XtiXlt the corresponding values idtile pee*

seirvatieii in Trie and ekim lailh diluent vsce a«23 X 0t096»

3,30 X 0*130, a*^ X 0*037 and 3*74 ̂  0*050 end 3*30 x 0*139,

3,35 X- 0*113» 3*04 X 0*044 and 3*06 + 0*037 per cent reapoe*

tivfily (Teble 23)* statietleal anaiyaie revealed highly

eigieieicant (9 <^0«0l) di££«rttna» betue^ the animale, ni^^y

sigai£icaitt dill£er«nce was also noted £or the above ineldeeee

between dHuente and between iStorage periods* Anisoal x

diluent X «t«r*ge- period interaction, hewewer* Covad te be

aooai^ficiat (Table 23)«

nm average percentage o£ colled tall (Fig* 0) o£ bull

i^peruietoaoa was found to be 1*34 x o*loa before dilution*

the mm values on coiled tail during preservation in sxc

diluent at 0, 34, 48 and 7a hours of atorsge ware 1*30 x 0»447,

1«32^*086* 1*40 X 0,089 and 1,44 X 0*093 par o^t respMtively*
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Totai atasotmlitrSf of IjoJU isp^aaatoaoa Suafiitg pcmervittiaa

Sftfdxw BSC Trls Skira milk
Bail dll-»- '■ ' ■ ' M - -Ml,,, ,. , , ,, , • .

Oh 24 h m h tfh ©h 34 h 4Sh 72h Oh U U 43 h 72 h

Sj 15.^ 14,10 14^70 t7^m XS,^ 1S,60 16*«5 17,«> 15*80 16*00 17.50 18*30

16,10 16.30 17.20 17*^ 13*80 16*40 16.70 18.10 18.60 t7*(X> 17.20 18*30 10.80

^ 16.50 16.80 17.30 10.30 18,00 16.70 17.«3 19.40 19.60 17.SD 17.7© 18.70 20.30

3^ 13.80 18.^ 20.70 ^#89 21.3© 18*10 18.60 ZQ^ 21.30 3K>.3K5 18.80 21*10 21.60

16.50 17.10 17*60 13*70 16*80 17*10 13.4© 19*(^ 17.00 10.90 18.60 20.3©

mm 16.63 17.48 17.78 ^46 18*24 16.^ 17*^ 13.30 18*86 17.66 17.86 18.34 18.02

3*S* 0.S80 0*661 0.772 0.674 Q^SBB O.S95 0*^5 0.54© 0.^ 0.720 0.651 0.277 0*572

*
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OS si;!)mflitosoa OS caet^isls^

Isuila taste ArsveatigafeXon waa to fee l«St ̂  OtOaS

foiXiioa p0X <ti3si vJiicffe ratss®® Sam i^as© to t«9iO mttlioa jpar

<sm (iPafeio l> ♦ val^ ofettined ia tm pm&mt. oeufly

i3 mah bi^r thao srotete in ©seatlo puaofecoA J**U»

(Ssliofea^* i^44i BI<KS, ias>5 In tn^Sian estti® <ma»

Rao» imi »ftO fflJKS HOO, i9SQ>f t'^jortoa fer

Hnthow {W4) anfi nao and Kotay^ (19T?) in sre^^ict o£ oeqson.

biraa bttli® ®je® eleo sJJlgtoy low®® th^ ttss ^ssont Sinaingo#

'rfee<s® varisticm® in ®p^ ocmo^iitrafcioa tttjs-ibotwi to

<!lfi£©«ait goaotic ̂ peoi^ end to th« ®S th« MX9 osoS

in alfteost iavonti^tiems* coatjrtsy t® tfe® jfaijorfe® oS

®ikS Hao no oi^Sioant yas^stim in Ojpmrb ooooon-*

nrttion wa» ofe^3r»®d between Mi® <T®fei® 3)* E®s«(ttiaiiy

ftho aaeae ofe»©r?atim i#aa Tsy a«o < In oagoi®

Mi® in ■Bmm Mm o^ooofeEpad isMMm
*rb0 ftvoreg® oi iiv® .i^«nrmat®ao® vas emoA

IJ0 fee S3.4S X witnln ® oS 7S»#8Q to 94*39 itmiM 3>,
ffmm vaXms ^ atxapm&U^ to tbnt ir«|jomd in Mi aomon

Tripatfei and aoo ®na Rao <19?9), ^lowote. tbi® i®
ftioWKe «»an ttiwMi W5>o«i»a 6y teirttm a ai* <i9S6>
*at»» m.A*

tts« valttos ft"*® *®® (IStSH -rhBSB vaxiattioe



m

i

f
t
 I

I
P
 

©
■ 

m

1 
« 

I
s 
I

f

I
i

i
t

I
i 

I 
r»

i



n

mm ts mem isi tmmm» mmmirn

Umumm w <»««.) mmmmm m m* vmrnrnm

es mm$m- mmm Mlte« aaR WMmd

cas»s ®J» i» Sa emm^ m ̂  mm^- Sf aajg

{t9&t» «w mrnmm^ m ddsMm ̂  «»tma^

rnstmM^ m 9SM mmm MUts m mum mm (pusdMa*

» ̂̂lai «e«» m mom^ mmgtmm 4» «®

m- m tmsrnm^ «» « »te8s «g

msim ma. mm mmi im mmm » mmsarnm mmm

m mumrn'm mm mmm mm -mmmlm ma 1® mam «g

0aastm* mmm. mmmrnm m mm mmm msim wmm»
-^SiSm-Ha <amto4e4fl® fOm »» elsa mm

mmm ma vm mmm «im) m& Srnm tl Ai* ^

»f.q.fini ma mSkmmmmm m b«»S9» tm mms^ aiaa

m  met&mmm im Osmm rnmMiss MiMm

ammm tmm «)« mmmm* mm m A*

i0»mm 3 sNNiW m bmm ̂mm immmms

jn «mMiiaw M m». m»
g;^, g»@i' mm. am- fsus^safest ̂  mmtMrnmo.

^^0gsm mamma*

■m smm» mmmm m ^ as»s. ^wi m «WBsi
m m 9m A ®»«* ^ •** ®**®® ammmxjm
^0S0 9$ mam t-a t£to wR «!cto' mmm
mm.mm m^mirnmmteirnmmmmmmem mm

i»a»9, t!|0|f tP <9l#©l} «SteW» vm



IS
8

I
I I

S

»
i

I
f

ti

«

I

I



c 1

s
I

t
m

t

i
i
 «
 I

I

I
I

 If
.

t
%

t
 I

I
f

I

l
U
f

f



1

i
i

1

«

i
f1

1

f
i

I

1
i

i
i

1
 I

i
I

i
1

I
 I



!S

1
1

1
 i

I
 I
 I

I
 1

B

is I
 «

s
1

1
f

I I I
1



n

%sSjs. ©fcfflswMsiw to imms ̂iss »» s®-

aw < to?§> ̂ S46#a (St«5* sSm^Mmm it<0»9|}

to »» ̂sse«®«s ot 0®^ &« toto «w immm

^s^ss «» «» aafi ««a sA» «l»ss«! c»i ̂  SiStag

pgemsm^iAM *6. ©« to» 48 «a8 ̂  issswa {?«Wi« SSW* swMwwt
,ssi. «js »s® ©s toii «£®««w® w mm to to

p.<.-ji«««f«aHit itt «is0toto 0i ̂ mmmrnm fwM tol? (Ctoto asb

sstoWtoSrte® «® «8b4^ ifawa^ '^fc to$a

]^»eswtoS4to to 4to ais&tos 8iltoafe w» ats# otossstoS

^ itt» sto 8to (S0to}« totoMf to 8to iMsto ̂  »!«
(t98t) e®. mtmrnm »8 toto «s«toitotoi»«» «««« to u
^ggff atoai$to«itto? totoMt WUba Ctotot to* 3S}»,

wm totol. tott ̂ JtotoWtoeft tostoi toaewstosa
pto6»wstto «to ̂ toto to©- wa^ Ito4%

tos toBtoto sa^to «» mmmm m atoitotois tim.U

®@- rt!-^" ss» ̂  a«^ 8® swtofl s» i^ws- »aBe®« ̂
iw «« ato «»«i> 4« «w>«towi toiia*

44 Mw^itoct a« a!?to4« m to'to® «i^?Mto«w0 ®8

P^imim ®fi »»«#«• «s mssm. mmm atm to s««toto
s»« fto?to*to»* AstoWtof to toitoW WtoJ wto toia
jw TT--* tototo to «to «|8«teto toitoiitei to««
jtejf# -aWtiiW fWWtoffitoa «» aito «»*» W 0®*# f itos)
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Cot^ae m i>.op^ootAm» ntip^el votorinoxy coAlt^*

I0408» ^oc?^i»» ®w»^on*

ss»m», v»9# ̂  Tripafel# 3#9» (1973)« sstwditts m |fiy»Aoo«-
ehfi^oal t/fxSSMfa «mS of onntm of oco«K'
brod lntXAa« il*

Sj^eeoo* v*ft# was T»lj«thl» 9,®, il9Wm h tmm m iftocpijcao-.
gieai lOKioesnU&iOB of is^xmtoaoa of mila*

18.^ B4MSA.

AAn^# a#!'* *9^ toisar# si#s» (ia37>» StodAoa on mien eharse«
oorAofcAoa of sieciflnn and wr^ 3)nU»^ igyaiJ^ f^Agy

m,* m*

*Stowa«rfe# M* ftWiawMWiA &#s^» «»d wAAm, w.a* (19^), 71»
offwot of gw^ioA*^ th» «pA»5i:it3r Of Ogg yoUs An bovAnw
mon dAAaootO* S' aA7«6ia*

^oiMMwroo* ^nf # AwAfifr o* ooS sohAndlaMf^ H» t Aa77J • acwmmmwo
Oumm of fwa s^»!iaoo«dO ayxSm dn^Aoa# oeoUao and
fxoeoirkg* £* BfifSBSS* 401*^«a»

tmmt H-3» and oeaoi* »#»• <lMi)» a cowi^atAvo aftsidjf of
Vttsrioua dilwooffo for fetw* proawrwaUon of lauffaio Moan o»
s- to 7*C. fqdtan ^^yDC 5Si* «<«>»

matwa# 8»3* «®d JfeWAn C#b, <AmU $«a«ooai
variations Aa ir«aefci«i tiwa and «io«i sMroduotioo and pro-
diction of »o®® attriisotoa on initial wotiUty <Mf
a|)af»9ato«o« ia Itorlaaa and Hurrah buUa# MUB
p^g« Sfli* M* ̂'^•-
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aatgtea m iac«a»ffv» nomsl mr£^lo93f l»vX3w
l)fp«iraifl^t€MKM. ttiAiim £t BS&BC

»7«aar# 5*3* and Kftoaujla* ̂ *3* (1971) • 3«artKS«ai v^Eittlan in
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i^aim* Mg«l aWt£« K* J40.3264*
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^A^Qcwtff? and nf i»»ua* 22^

S53*5S7*

y«n I>an9«n* c-o* aad saitaswey# «?*»* fma)* Pantoj^ to-
j04uas»3to^ tho laaad «toe aod of to!swto» ̂ mat^Ksn*
I* ai£s: a* «®®'

i^s^$mfsapiim» ^ sa3«w«» {1374)* a noto <bj »offs^
loyloai jf^fx»»A»mto» o£ apeanaftotm to ovooo-MkI toXto#
lyritiiKi ̂  §s^ mx^mu

n9t%U ntm^s » oiaaaw anato to datoen dtonoto

aexoao^ o£ tsRemn tm sto^^ocoa* 3£®^J3«6*

g2<I)t XM4*

wetson* {xm)« 'Hmi i:<^«8 o£ ii^d and psotoin in too
^P^otoOtlto of asAsnafctooa «t $*C my 09a yoto lipo*
$«cototo» JEWESS <9$-4^*

yoito* <i970)« 8to tootototo to* atoww-
iny ai^oaornai ohavocitoKiaUoa of in^otoatotoa* §, Sitist
fiBi^ 1|(3)» 337-^233*
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4ji EVCs rris aiod 0)d}n sUtXie diXuieat ssotiiifcy aeciinad

sigaifioantXy to S7#ao« SS*tK> «»d S5»30 p«»r «£»it T^o^pectivoXv*

iDaiTo was no ai^fiemnt irariation botwoon the aiXiieat

in maintaining epem motiXit? bat aignliio^ di££eeen<^ ana

notlcotS between btOis*

The moan poxoentage o£ ftoe n^mai haaa« anse abnoxmaX

baaa« iSofcachoiS eextwcoRie* pear ohapat! head# oarxw at eho
tmaS), mtasml oammn anes aBdwwtewiopea imai

mi» 2*30 i 0*151, 1.5S i 0,133. 1.26 S, 0,180, 1,00 t 0.130,
1,22 4 0,086. 0,60 4 0.1t8* t,S3 4 0*m awS 0.8® 4 0,092 «».
pocfclwly. isBfow diiaaoo, Swwig sU «« »®aa alnomalitlsa.
^  acaai«K»» .iBoffeaeed slgoifloaBtiy with tJ» adOTiacaaemi

at aeorasa p«lo<i ope® *«*"® lcifaB«>«iaUt» «* tha dtiiient
»»•»<«?» h® wwrlBtlea la spam l)oa« »l««»B»aUfel»» wm

.ootlcea botwaao «» Oliuents. All type# oS hB»l
tio» ■vwlo8 al^SlesMtly MWoaiw

«» «v»ras« pweoeatasa c« pe®«toal ptOMjAasolo 8nvl«t8
««s ai<M» ptaoa o^aicfe «» 1.18 4 o*m ^ o.m 4 o.oas

owrti «i«l»«ihlv8iy, ®W ««da MShMB^
„pto 72 hcMpe ®e to «u «» tswM aitotota. towsth,

aif&>r«msm was «ou«*l tto baito. » wwto-

tle# oMld t» iw«lo«<' Mtwto ths dllutot WMd.
boat tall awl oollea tail atmnws al^sltlwmfc

,»pjUrtl«» ba«««w tsMwaan «» «m9«»o« p«toii« mm
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