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ABSTRACT
 

Three rhrc.d, (it Jvanci c ,licep arc ii b hit ICIaid dill i li, ' III oIcI Ih cIlg111 cia .i QcIii' %%ill 
laile iii till li llril. iIid].icr ,/c c pre'eicdccl it c hrc hc-c,, art. jIili,l Thin "li"' lI ).ef ii 'Tt 

J;vanese Fai iLii ii")and .Scmarang SI'M). tic last phl I a aii All ' i, "la iiicc. b,1ce ,ht,, 

, 

,ot ti1ll 1 if .' o Io ,t'lf '.llll[ ()\t lol} I titIle

(IIruC:all had,. z,,Mc W %ktth it Io l l I hltl kC', (11 2 

raiwied IrolI jI) S and had Il a\ rapc \k idim ictlh illl IIIrI alld05i-h c'd l h, ,Xd' O it t:i.cc'I 

,Lii l Ii \ lthl i t''Il 1rii ii. 1IM; ill,V i 'Icl I t I1ipl t.>' \i A ic Ili 1 iccU )Ii i \ m w acl.ll Il I 
, 
 , ,  W ' 1e C0%ut il oc I.8, llt]\ic [hIllial't h lh ,iti l I , iuiiiiIiii i M i i'c, 2 iicila i ) ii l ci>. iiiii 

(lit' iiuriiririiioi l alUitti IIiir'l, i , 1/ i ir I ->- it II 2i I IIrcIlihir I I 1 il i litI tlaic ! cl 
, , 

I~ICgIIhItl) %%.1111 M ' 1+;11,.1 11%UlIlX 
'1 L Iltlljt il', IC r "l, [IILlll h0 1 fall.'Alldt',!1 " L' o 2 ;+Jild I 1 ' flt -I.pt allltIi+\ 


,
L %kIh /IIii ' IlI I.llI [lli liilldIiiii I i Ic i liIit if-tt n ll I I l • lhict lt. iIl(IM!i l l ,II 1 0 s l', 

i i.ti I I :,i, Im. 'tcu oulI I c.lli ll ' Ir.1 17. O, l Ii t Inc'ild diiii hI uut , 1 h ici I il . 1iiL haii 'IN 
ot e fir. i u,111\ I II.tllw lcd l litah
i l L, [ it Ill,., :Iii ll oli if, IdN hIT,IlT t I iiii,0 i I), lilt'[ I/Li .. ifI

i 
il'IlluOIl.i ,heil.r ,lir- tllli cui i, ,,,,ic iiu,'oIip i cicliiiiiu ccIC i cedied . "iilrcle i i 2iM iri teIpc. cl..' (ill,: kol[1 "

I M tciLhm cfa'l'iIl' falIC I1) O)OMlllI ; Allld]l[{.zr h I IIi I"CI'j 01ttlilO\UJIIfIO . ,I/C 1) l[, 
[kfur-flon[ al raItc, ',u'hem"een.''l i tL 1,1 tld ,,%u, lahtotll ,andhCM 'I'l tlll1llP01 'L' Of ]LllIClllt/l[lL!l11011C110 ildt 

] S Ic ,Ilt111W!vTI")! ci.v t rew ilhiCtaIIIC [q ICII I l 30111001a N 1111 I11 I l ill atndracc2l)tl IC)l t)N,'k I l J I ', 

Or iSIMAIap i t! l i itIIIlmiao. tn e iothesin,(K,..,',% , h [. to iilc
WO , ;,. ., ()kulanlViI'm hv\o N oriahil,.,.,.'idi i Ihormonc',I 

Intrcduction -iei ith humn iiishiidN. lharacteri,

aneeL' rhiil il[hC Jdi\'s IFIl h!'Cd (11i6cCp, Ill the ctlitiizl .hid) lw(i,,ilnot all,
sometimes rter't.rld If)it", htia, 1't, CCIPrilirllln heelI IC- pi Iiie ic III )hl\Ie hCII Ili d. 
p(,red 1) laive hiwh piililiit:. (\,lami. 1i)7). thCearly C' Ofa;I Cfa din M i r iClhpriiaM 

08) Oh cl aL. 1980. ILiclir ci ill_N 821. l lil;ic'!i,'l erL iiL
li ilCdIl , in c, trait if ill-
This ckaracriktic diiiia:i .
.ui-rprkiino in i. tlhctiIct il hiI hly plnifiiCi C\ CN ihC .TT !,CK . il a 

it hidonniin shcep IlsnIlo \h'CiC' iiinLiriullh- C\h:esIidC III 
ic'- i thilItvpi ill Cde 

<
thc"C mimi il I- kept il ',all !Puck in cl 1ntublC pctii h ils' C\IC P-I ifiiluiui till) 
liiiial \uliniu~i~iil\ aillir t_'' I lli lel "/C il/ 

hirth. I r C\;iiiIe.IiI'' rIil) ituirl(diLIh AIuIhtu 
hirths nc,iehirth 10'' M iitllc il l t ilii 

'lilt- iiiihi e iiihir ipirciinill ic) i i ll I ( 2 II ritL. *i p-
SHOMOiiL and ,oflit.l- ciirlhu- 1 hi . c _ill' l1l1criii uin iiirhnimi infIrlhr pealed l ht a 1 , 'l illl(d 'J/C. 

,iloliiii i jci tiuppoiic' bi i liu R iilr he i li iiin l esi L Irlii ,llre l aiiiPtl
('i laIi Jii'.c Rc .uppoi! iro ' rain. LIS A.11)(hiw 11 ) lilt uiii IiiI il il Ill I IIM ',01i i ii Ih I\Il
!). \N Xii iH).Nli ih lii .\,i I,' . liid ( po !.2 Scri , Illioi l i CL' ' l)II ili .t I t1111 (l r nd IiIllIll
I.r!m ,Io ('allfirll!' 
 I ( 21 We dCLidL'd h'l['l Ill (h!Jiii ilII(lll

I)c pt I 0 .\i i Sri . t n" iII ( a ilriAi; i. . , (A \A)oicpinircfiitim)il~li iNAin \lhc, tilr in\ llaiiluiiiidl'iiice~I' rllillilhiiit i l 
9 S 16 -\dIdICI dLLS A , i t io'print rCquICqt 

tihc .\i. h' Ii ilc.ri I Iiiiiiiu (i Ntcaitl. icIinih i ill elheritilllnL Uf i l iile' rItte(it(I\ 1in ldi 'i/C ill 
tinilat Pcichi li cu i Ih\ 12;. , ,,r in I11 i'tl'C C ltlcep

d~mL.'..hi r C illlilliii, I %kt , .IT C'\%Ji,,C CIC' i i1001) l C 
(t p .\i cri .( Walhl." iiih.; i l
7 Si ic0 Iii, C, I !iihi. (.\ i5 4 8i2 '10i 

pI)c,t telIiiiirr -4. i M IT) i ih (ta tiollI ]wl imBI'l ci 8t t' L ,\VeLi 
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Java: the flock also contained Jiva laiesc Fat Tail the (arut strain are 'reqlucintly used for raill 
OF1-1) ewes ai a small rot p of ewes i'loill the lighting, a popular spectatcr sport (it the Giarut 
Semarane area of Cenlral lava (SINI ). and re'gion. The C;+a'lcss getlCCIcurs at quite Iigl 
these two group, were also included in the frequency, Lspeclally ill the (IRut Stlain, ind 

study. Prelinaiv ,,niummries of portions of thus car length phlnotypes include noriial. 

these dtMl11ave bCen IrCpttd elsewhere Iad- ',1hortl eIlar alld eatrless. Cotespt)ldilg to h1olnt/\ 

ford cl al., I1)83" 11no1111L, Ct a ., 'i)s; Sitorus c tlotes ltor the normal car allele, hictrotyinites 
il.. I,5) \We report herc the itcan and repcata- and ilolno/A 1otcs tot the short car allele, rcspcc

bilit, foI O\ ulation ra.+tC and litter,si/c of the tivclN. The animlals t\picall, are partiall, to 

tilr-cc ,up, of ewes, duration of Cstrus aid conipletely wvredwith a lIi\ttLc ot +wool and 
sotlk endocrine palaete,'s. aid discus,, the kemp, which in the ,;'t. ii. hliiid clintc of the 

1o1L! 1f inheritaice olf tile uusual lrolificcv cOuntr) tCPds to be sc\erclv cOtCl. The ailllollt 
of the JaaICsehrCd' , sueI",stCd bv the rsutlts. of kelnp aid presence ol partially woolless ani

,mals sugg'est soi e flair slhcep alesti \. 
The JlFl strailt in it, purcst lorni is Iund ol 

Materials and Methods ti islaid Of Madura in tile Casterti Ilit of In'-

The Cic:das Station i, located 45 kiii north- lonesia. It I', also the prtehIMIliiant t\ pC in Lst 
, (Miavon, % 

Ofl 5 1ii. latitudc O'S Otid luitudc lt(I li. mixtutes 0f*.11T i ,ll Ftype exist'.s ill C'entral 

NlIcait tlaillIthI ll ,ii liiti lll t,+.Wllperatitres at lava. The IllI ;+iiiials ill this lHock had been 

the Statitli MVieIllite nllil IlliroughLnt the llIII-hISCLI ill (Gati. 1ast lav',a. h110 iiCt+ludcd 

\eat, %kitll ittitlils ascra.cs rangimi frl 32 to apparettly pure Fit Tail, vitlifile lare, lielv\, 

cast ot lour. toward L .laktri'a. at an clcvation .h;v' 197X), while a %,ide tan.le of ad

34.5 C an1d 21 to 22 (. esICltivCl. Mean rain- tails characteristic o1 this t.C, and ili\ idualls 
fall 1971 to 1itSf) aseigcd 3Stt t) 40 l in per that appec'ud Ito hsc sotlc' iiTiii atnliistilc 

tniotth lrti1 I )Ceuolt+r thoIuMi .-\ piil: abItout 300() All had the White color characteristic Of tile JIFl 
111111 in Nla, t )ctoblcr breed. [at Tail are andeach and No, cibcr; and lavanese mnale,s polled. 
ISf to4 'i ICrin0i1th trim June1Cthrough sheep l thi,, straill sho miiOrl c\,idlcc of biair

11  tu 
Scptemmiher. s.hep aticc,,tr" th:til tile .T brd ith some 

Sheep (It tile Il breted. (Carut strain. were l-Il annials being euomipltcl\ lice of ,ool at 

l'urhdw~ol hoi the ( aItit ecitc itI \'est lava maturit, althmiudi llost ha\c flc, c,"s siiikilir to 

and liouiht to the Stitiotm in 1978 and 18It. At those described 10' ITT tslcep. Far Icngth is 
,the tillC tie ti"s tiCa'IttC + t iulatioti wC;ere nloillial. 

made in I0)83 . thrC ,, cic aplroxiiatelv 0tt Sheep '! ;h Sellarlail, sIii aIc Mlete. ,. itli 
bredhii1-a1c Ill %cs in the luck. oie-half rlati, ely thin tails iild on ictacc siiiller stat
rcpLcscntinL putLhi,,Ccl cs~,aiid oniC-hialf lpte- ire thall either it te otler two striis Males 

sWltimlm vouTi-t t+", s Oltl ill the lo(hck il, ll Sl I le horned aind cal ICithi is ltiiiiia. 

and H')2. li addition. thcc .. crc 37 ilMiatIre The shicep v,crc housed ill Alltillic ', ill raised 
.I-I ecses., ilIa-dIC Ill .\prl. 'iSI anl 13 oIf louscs %vhhslatted hors. witl fresh-cut fira

bi 10M I 1t theC The pIiIlCilalitill'agethei' d',iuhter1,,s in .iltd l') 2 and IS broliMht daIl. fed 

Scilial. ti , sc,, ll :ln;,,ed ill late Itl mind -4o' \%as Napier grass clown on the 1II Cicada, 
their dauhter,s. lIhheI I a l F l ew '.,had all Statioti. I'Vi, was.',suppletielitud ,.ith vaiiOlls 
bCn at ('icaulas iotm PJX)1 ot IM ti on frill ,pecie' ,f local gral.'sses tu,CkCd it dluinlg thie 
irtlh. ss.hile the .cm;imniu, cv, c had be.n kept dtr , s,a. SCptiiibelr orse usually .1IunC thrtiugh 

at a siliiilal statiott iti the rc uin uitil l)ccciiicr ()ctoiier. whvlt the lraic .tuis, tl il the Station 

IQi8 2. ,,as iiilaleqltc to IlilCCt icIs tl' thie fhock. A 
lhc .Il 1,traI. as tile attie itliplics. is conllcllllt.at supple lic ilt. rillsistitc ot (i) 

chaiactetri/Cti Is a claiclv itarross tail. ot con. 25' tice bran. Il)t +Colt Meal. 2.5', 
mCdiiii lectil. S011, ,l tlal,ls slii\s CvidmiIce itlic liuLa,. ].5' slst iiid I' lii tc , wa led 
of Lai Ta llil 1 t miebasleit the tail in Amin.t11s raniLn tro lliI to 501 t' per head 
is apprcciabll, tiler. ( oat cii0or is tiUiall\ pet d. depcnding oil IpirLuction status of the 
black. MikeIu . "I theltwo: shiitc aid o)il foratC slUlhlS) iiid lualiti.,i ,Luuiibiitaioll atiiiiialS 

5ith black circles aoiimtl iecc ;iiid soitle l)uring the period o acquisition f t eh 
black l tl Ile itiioin pallcrin. I'ist aiilinial, to SCpiciibcr I. N' . \oun e'\'tol brdy Ill 
Mrown spl[ItiicLand Itih bAhck!llv patCin occur \%C c iiia21d as th11 iached ai sl\itilatl\ IP) 

il lom Ir, luclicic's Mils are horned;iraiis of kg. and allewes were llated directly alter WCan
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ing their lanbs. Ili preparation for n--aaIreinent inter-assay coeticients of variation for levels of,
 
of ovulation rate, atlatil. a, sup,+ld,.d un SCp- 2.5 and S.8 ng/nIl were 13 md I1I7(, respec
tember I, 1982. leavin . ll cwes open as of tively. The results vCiC CXlIr'ssC, ill lerIIIS of
 
Flebruarv. 1983. \Il ,' es 11nl .\grc 	 ican 1.11,,sci oflagc NIII-IL-15. The overall concentra
treated with v' italla spoes cotaining (0 mg, lion in tile two samples taken lollowing terulina
tnedroxypronester iic acetate on April 4, I,983. tion of estrns was 2.6 ng'nil (SI) 2.4) and
 
The po ges wcrc rluocd (n tile uorni t: of' tile ,;" ',vulaty Il. discl.:ure wa,, considered
 
April I and the e , \etc weighed oll the to have comumniace the
Mlcd tlen .ll Cncentralioll
 
Iil lowing dly. LvC, \\Cr :heckeI t\wice daily c ceeded If)g.0)u,.
 
lot+ estrus with \;isctoIIl'iitcd rain, lil April Blood samiples also wetre taken froim 109 atd
 
11).Ninety It It) of'each of tle three gronp, 02 ewes i ie moning ol d I() and IfLrespec
caline ill estruS folol-i spo0ngC retn\Oill, W'ith ti\Cly, )I 1h1le\scle ill which tile e\Cs wlere
 
the largcst num ron (1 3 ill ca,.I,oroup. ( )f the Mtied fir pitilisterte assay. The objectivcs
 
140 w\hich caine inetius. I. . 45. .12.. 3 ud ,,cre Itoctuhilli rcall Jo''trone leve'ls lor
 
3". were il strul , i i I thr l i (, es'peC- Ihesce' sheep and lo detcrt lliic if th'ere \,,cre
 
tivc\+h. 1l'IIsciC Itocount corpora kit,.i (('I,. higher progesteroln levels, in the ewes with ovtl
.erc perl 'tled tit all,..,s. incluutill, thots,: lat im rates ol' 3 to 5. lPlasiita pitot,, i'tirtuc colt

(lit had Hilt ',ho\nu tu,tS, ()ll ..A\o ill 27. 28 or ctinlatiatiitnS \erC dettr intiCL ittei a cot ni
29. lstrous chcCkii_ ,\it contlinued and s lioial atuliniilutitiimoaSa \ith tll\raCtioll into 
detc 	 ted iLnctiun A,crc\%erhnd-tuItCtl IOMlute 1ifl It\;li . i tritiullt prg't,,terone lah l t I.2, 6, 

,different .I'l"'rai ,.at tile te\t ,,tru,,. . ti_'cthiai 7 'I I 'roiuaetrone'I+RK-l 3. ;\iicis iham)and 
8 f of,' all ii ciied \itNIa 7. N and it charcoal .liira ,eplarlion stp fAvetiell Ct 
U.,hMost c\e, i'CCCI\cd otl stl\c ils. MIt al.. I1)85, The eusitii\it li othe assay \wis .0I 
first detected in e,,t't All .'\ , '\ecI ic- tie1!il anud tle coefficiett ,i \:tQii--as,,, 

xam1ilItid ftill o ulatito+ti te in \la1\ I.) All cit atii fo t plasii a pool cutntaintintg 2.25 uil tl 
dosiiieswere lkrfilr it, 111C npilce I)[ it" a 71 ;.'tie %' 


\ ,uhaitpl It 5I c\ is, 2.1 I1 1. 21 Jff 
 is "m mtlttchecked further Air estrus 
and 12 Sentamura . iucluiti m\.c', I. 2 and [Ile Crl1, ittatings. those Cout"\ ih aIler Ma so only 
3 ill ire o ulatiltl,, it first .. tltl', \ 1thi1each i t at e scCl laiibhed. \\ereI Oue ] They
breed aid halncd b,, age I0 lie' t'\II i'.ICAlINi ii"ill upsii niue closC supervision 
iIC. s\\ re sel ceicd ttli s'and\t 01 tll t Irl 11tIi lillll' IlIIC tit) ll'Ur I aI ld count t\fll hatbs 
C1,ti11s and ii0chda-cri~C thpie-i itatt' .1 bItitt eaich ess c and liclite aisaccuriate anl esta-

I'A C l ti 	 "il t' tal.UtL'ireut'eletIs l Cs c CAlclt' In C i;ci I't pIlssble flpll(liatal 
2 Ithbginning ott Nli -. As sot)(n ii I C\ lml wealinte '.l, \ie iifthe ibs. teile sallt 
ibt0s'I'c'd in .'tItis. blood ,,;Utilh., \\ Cio 'ItuILip, ill C\t,,, os\ IC a 'AceI lln'iti/C/d atid 
lcted at 2-Iih litr'al, 't11 autu ula sc illiii tto tM.icd c +dtuit 
C\ aCiutactd tube)Css clinltiltg (])T\, lie tittle ill oilfebruarr.A 198-1. Thle ewes ocre 

it the ',Il hrtclir/Ct ill the first 
divided 

Ilit~tii i+s CSIb h\ intic at_+ t is\\it I',hCtl citIltl Il' i llt)t s hI l,%kill iw Il h e s. iuclt'lliii/ed 
tie te'titl at 2-h inte'i als ith !hli ,J11u"n gSiv,.,. m( I\c'., t cilitocetrate sIpteaser Iand 

ot s id 1IcItIC II \\t' re a' ailg c inled bytilii t l 1t Ic"- c.i il'tti thatIc'c il,' . (ii'p ' a 
\'.,lld0 tilt accit the 1,11i. Flie ithlr tiii it ,ll l us ct J 'llie: Ct\alllillatlit.ll, thi', Ilitiw line i0 
'A is if.ctllillnted t il e hbm,lite pI'ltIiciil ill IS three lkr'i itl ii itdiilin the pIM't,,ltn \Ahi hail 
additiiiinal ,'\ , . bl WTIC h thCeatuiirla il ti'vi\I'i llisaIH)il,, do ine itsn ff.3. LinbrVO 
cliil l inuiccf 'iSuici; allcr c l riltli liti u the ill l l titile'er of I()C aI,, calculawtcil 'i'Cach 
l)lud fliti ,,lii 20iPi11u1 ct;alil Wit i Ci I Cif\eutIcii\i'i l (f , crtl ti: tl liii ~lli 

P~lasia I II ititll i"'l ih tort ' ilcuiit il in ih' h t a'imi'llffK i" iew se'iint. the ('I 
ill duplicateilC 20tf0- 111Jililitt, ii a single assi clttit \ a, iicici l etqual liti' st/c. 

litquilias dil:blC
using a t ailittol\ r"adillitli-lI earll lile I)53, ltolhiniiC cotllcltiol of 
titill issa ( .\C'c ll C1til.. l) .9.5. The sisitis- liif csltd il tiittg mud m uliltili ralteIn a
it (Iitle \ 0' I- Itbe a ,II'icitIi. seCs ll andelc,iIca"illsas ()5 llltllra- and iil illents 

\\' lc ic'itlil ti prsidc aiilt ir' c 'itiilele de-
Cl itliiill ti e he C\t )CeillCtIt..\ Collthle 11W 

ditiotl ct Iiat I-it-5 ,CAlC, ssith I tiiuue'is 
'fil ('ii.. i MI. aitd 5 fattest ctal.. 1969) was assignedt tKuimiii/i .	 tiRussell 
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independently to each ewe h three persons, tent sith the observaliol tht older ewes have
 
v,ith tileaverage Used as the sCore ifor tilealli-less wool.
 
nIlI.Tail It-fIth, mealsurIed rom11 anIus to the irnthe lock priot to the
tile Litter siue recorded 

tip o the lat coccygCal \ertebra: a.u tail width starl of the present experiment is stlnllnm.riC'edl
 
and thickness ,tmeartlled a: tile\idest part of the illtable 2. as an indicatio 11.,.'
of tie prolificacy
 
tail. s ere recordeLud. Nle. urements tt.I1dta
were made level Of tle three hlrCC,.S. The illultrate tile
 
With a tlle IteCaStre. ruler and cailileS. ;MId variability of litter si/.c ol the IT group, par
\%eec I..t d tLill,Cllti1 rItrS.Wool Cover iald ticularlv as tt.'\ illatll'C.
Dati oilthle oher tl
 
wvool dellsit\ \re "cored oil a I-to- . hIcedS but datalsggs'Ct
) scale, with aC lililct. thil .ll-"1" t
 
HimcrCtn,.t + muRcreasing area that oI' the .ITT.whel
tg prtlifi'acy approaching 

coscid. and imlt'asuim ascag lie atC is laken ito it.c
Cllily of Cwe ollt. This is Ct11.,islet
 
Cxistiiln! wool . h:tteer tite rsCpec- I1 ()bst Ct al. 1)9l80).
\%oI er iuar. \\ith the results reported 

ii\.I lTT cIT contained
The oldCr group of original ewes 


.MOSti,ii .\/,'u. Iaa were aialvcd a fCV ve:y prtulifliC Idi\iduaill,. il,.httlil a C\\
 
usillg liat-Ltuare', I)[trC_, I larve\. 19-77 . 25 la ,(litters, 3. 3. 0. -1,5
that Produ.cel [of 

[he Models inleudcdl hcd and lirth sear here_ - t1r.It is possiblC that salmlpling variwl and 4) in 

aiiloplmt.. 'lie tabls td results tmU(!aw" wellts a,' is inl\.',l itl diffterfac- ttion. as., tile 
or, ictludd the aalti',Iof tilose Re- betwecl grolp tIlke :i-cill data. ,lce this lld other 

ieataliiitv ot1 \ lhtiomll ,CAlculatetd gro'tut1pS, Masol reVpotCd
rlC \\it I' althotugh Nl),( illso 

'orrelitmoi hemtCcI pair,, obser',vtioll, higher":a' ilt ;11 I'taf
Ie of ItILICl litter si.C for ature 


'Aitlhitl t poolCd .crossbreeds. Re- stloug Ces o'fthis breed. It is l intercsI it
c,'h IrCMd I 

pclt ,iltutte, sas cAlculatCd lrom thne te that this \\ith litter
li si/c cvCl ill troup, iltIeall 
'vc %%15thin ireed .ilid \kjilhiil-esc tColilptlctits si/c of 2.47. sinleC births, Me h: Most ICtIltiIt
 

Of ,tAriahCC couted)Ll. tili2 tile meCthiiOd o1 ,s.['lS,.
 
(Illt hd 'Mlllti ( W)tu). tIii2 all availale IiIs [tfor ill Spotige.2C
()bert l'v) ibtmeal wCight 

tectitl s. oil ill) tt ,i,. l:t1iibi t's. 1o allewves ill IrCllla l illldtu illationt rat- a li-t and scitotll
 

tlto' c'S illiciult cstrus r illktbl. I h\ e.Ce bteedI Mid 
itgC. Tile data svcrC;iilstd within btretl aid 
CiiitbinCeL, tsingll dels ilcluding, birth year

Results and Discussion only and birth scar pts bod. weight as 

'Tail Illelt,,iitetll.ltstl.d'wool .lid condiltion cov'ariate. ttd includine ace1 tfr iltCullbillcd 
sCre, ;c 't:lltllXtai/Celil talel I. The nitidel ittlyhsis. The efct of1),4% \\bCid1ight ott 111tit0 
used intludcd ble.l ;:' I sear oblhirth lais it rtte. \sitli hitli yC. Illthe ItodCl , wa. nut sic

ellas,re Aj tc Bti siglt was tifictnt in live of the six Ibtl'd " estrustl, pctidlo-tls ill-
c'ittletl a' a t le, it, iltihisM ietll1t0ttl lttuIps. ,iith Wilr effctt oilbody \CigtillMde 
iIMost oIl ttcls Of es1e age: or1-soiC ut not oVullatioI titte \CrC Sigiliat. s illllbrCds 
all saiadls. rtlovetall. Bleeds dift elrCd sigtiitntl. ill 

These data sus that tle SCllilltig tNJ)(' is Ihotly eight. with .ITT heas icr thaitilL' othcr 
iuc ile,,Illilr i)to+ th' illlail thll it lie tsso. but the tl1cC hCCd g1'lp5 did 1tot tlillcr 
Fitt li buced. \kilt the toily signilficanit dilfer- sittifilic:ntly+' in ovulattitm ratC ;itcithtr esttis. 
Clice. 1tl\.l SlAI ndl..T illthe si\ liit, 'here are scertl points ol intst iIl these 
being, :I leli hor.,r lhe , oh First is the .\idC sillithilits it to\ulatiuit ;Iill. llI C\%S rcsults. 
the oiliet ind, Itd lmoigr. rate all threC With up ('.\idor, thicker tails, ill breeuCls. t0 lout evCn 

les c%()) less Sim llIt if['tilt'Itl ess\s .'\ "+L,,'Asits expcted stl ts . it denlIse illthe ll f '-
IL.CCL'. dllltIIliIh clttiiolhilll (tI'_. HIitSCd tMl tilid itClis the IarC iagC eflt.': Inimiberts (4 
itthi I 0td 'Atl, :titl tail ILttasuremetits. it ap- vr voting ewes \were sitltll. bit the pattert of 

peirs tte .l ell illthis std,u \ _'lcof ildiffer- hiss ilieain im\'tlktioll iltc10ir I- r-tld CwCs wIs 
L.ilt sllill (11 W :',,titi Lt01tttlii to th tm- inl bicetls..\ third plaitit Ol illl llI(t t e sitmtilar allthree 

parted s\itli thitie dcri-d by (ictige (IY98t2). tetest is the high ttulittiitm rale o the milluttr 
TC rWittl otrlie ,iiniliClnt ests a~gCetfct ITT e , colsistClt With the high litter si/c 

ott titil !emtilli. ltti is ,tittlepCi tleC l hodl\ v.,'itlht,iectrtled Cil hrlicIl ttese C\Cs Itable 2). 
hit ill:l\ Ilngth s,mot Clea, it indictte that tail ()svultitn tteItil id \%eight dta Itr time 

ctlltiltmes, to illtcrte, \with ate, \ hether or t Felt'Uil t194 miatm sectaimmt ire presented ill 
the s.L' ull, s.\iult. I'he tL t tI)tf ge svtt l table 4. The tt i mtivUt ll 'ilotte tilte sVIill 

COetr sCtrr'. intlepcndett ofls\eight. is Citilsis- chroniied estrts ill1984 was similar to that at 
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the corresponding estrus in 1983. The two levels pared with that in other breeds (e.g., lilra.ian
 
of supplementation had no elfect on body and Quirke, 1985). The results arC summarized
 
weight and ori a small elfect on ovulation Rate in table 5.
 
(1not1nt et al., 1985). Correlations between the two measures of'
 

An interesting [cature of" the ovulation ratle ovulation rate at consecutive cycles in the first 
data is the exceptionallv high repeatability con- scason were t.80 fbr tach of the three breeds. 

A lITI 2. .II , SI/I ()FTIF R I h ,11I0-It)S (F JAVANFSI- SI t.jitl' 1)71) h, 11)21 

[ .ilt.er .t tt l t 

I 2nd 3rd and lider 

Itei L iuer si/V I 2 1 2 1 4 2 3 1 5 6 

I
Jiavane. h11 Icll 
N,. litci, 20 15 5 17 15 6 5 12 i) 7 S I I 
Meai I :i4 1.98 2.47 

No ]isc, 16 13 2 5 3 
Mac 1.55 1.73 

.Sc it11iHliii! 

Nu, litters 12 3 
Mea~n !211 

TA.LE 3 ( )t)S'.RVEt) ME.\NS FOR IODY WIFI(It' AND ()VtUt.,,TI¢N RAI" 1:Y AV. ) IOFt\V' 
I ()R TIIRF" tlRI'I'DS 0F J.VANFSI" SIIFH' IS3) 

Inc No. C.l Ist tcclc No (iT. 211d ccIC 
IIIIII No kk. 

n L 
2 41 NIc 2YL-r C%% I 1 5 I - 5 NIcin 

Jailaiflet ThIn ltdl 

5 , 4S I79 21 4 2 4 I 2 73 , 

SO 2 23.(6 15 9 1 .iI It 12 2 I X) 
SI 25 21 I 14 8 3 1.56 II ' 2 3 1 88 
S2 7 17.1 5 I 1 1.43 5 I I 1 43 

1 tl /5 241i 38 21 12 4 I 1.80 31) 24 10 9 2 2.15 
I.rr! ilIiI 
,U re 1446 .79 I.I 

Iaikncw I( Ill 
) 32 24.9 11 t1 8 2 2,13 9 II 8 3 I 2.25 

I 9 I ISI 1)" 6 I 1.38 6 I 1.31) 
82 4 17.1 4 1(8) 4 t.0) 

IlTh 44 23.2 21 12 9 2 1.82 19 12 9 3 1I .98 
I rior mciii 
Nuaiei12' 16.7 .77 .97 

SO 18 22.2 8 7 2 I 1.78 5 8 4 I 2.06 
82 3 16.3 3 IL) 2 I 1.3. 

Tot 21 21.3 II 7 2 I I 67 7 9 4 I I.95 
Frror Itcii 
',quart" 13. I .69 

"lrOiiu ilIi, S, ll'ltlt1111 \car .Ibiri h iI the mInod 
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TABI.I- 4. OBSERVEI) MEANS FOR BODY WEIGIITAND OVUATION RAI BY AG tI it E-EVTi IFR iiRti-

BREI)S 01: JAVANESE SHEEPIt 1 84)
 

l'kc No. e~es with CI count 
Itnh No. weight, \t'lli 

car O s k I 2 il T. 

Jlavant_.w TI'linTail 

s80 48 27.1 21 I() bi 2 1.77 
sI 32 23.1 17 12 3 1.01 
X2 13 21.j 4 7 I I P12 

.ldliln", Fai Taill 

:S81 33 20.9 I1 14 7 I 1.97 
81 II 21.1 IL) I 09 
S2 -1 24.4 4 1.00 

S0 10 23.5 8 6 1.63 
52 3 I')) I3 I it00 

inclisioll t bir'h \ ear in the model used for lation rales. inludin lie aiad I.i as cll *is 

tinlIsi i hle data reducCed tlic' oIN slightly, the higher i)ultiplC. It C\\C' \k lhi 1('I c)(11l 
and the pit)icd ave. cOinsideCinig birth year, L3 are excluded, IheICleatabiIlt\ \N t11ut1 IhW 
\as .I. hclhidinie hod\ wcieht as a covari;.tc first season wa,, .04 aid hcIN\l -ccIIIh li1t alid 
Ledticedi thisg l, aii. lit .71). This high second Seasons ka .43 aild -1S. bt'eI ll liist 

rejpealltbility is alit cleai\ CeIdVeln troni the .111d scond o,, ii.litil Iic,, ii ,c,,ili IM*CjCC 
jioint distiiliiiit Iuir leh t[\No c clcs itable 0): tively. As indicateid h\ 1le ti.:iCALibIiilC , ili1 
hliced arc coiitbiniicd ill tlls table, becausC itt table 5. the CtirLTiLioil \kdit flil luilt is ll Lj 

the sinilaritr ( ti i releatability Cstiialt s S biCt cII SeilS ll,, )ii bi\ lli ib c iisi, Ill 
iltia % I iitolcd illm this tible tl05 of the 141 the t it ilrtiitonil Icltilitcill, i]Cl iibLlllcili!c 

csc, hid ideICttical o5tuiltiol rae" ill tile sio [howmever, iof the -11)c Inea'itlcd ill 1lie Nc 
ttCiCe,'. anid oil the 31 CwNes thatil had three or olid sealio thail l tad dt le)ii t'\tilulll 
[ lor (eI at listtriis. -_ h8iad three or more at ralte icCoLd >--3 i tilte IirI "ili. 2 \'Lc >-3. 
second estls. Rcealtabilit., is hieh ftr all ovil- 17 \ere ! liMid llk Itaill CLild, Iil>-2 Iss 

lie scodsesll (01lk is lit,o. ) cc c\s L till lii, 

had a record >-3 in the lisi i,,I l ltt tin cc inl 

file ,ec lld seili . 

LABLtI 5 RI 
t tI-At'ABtI1It Y 0IVTL.AIR)N RAIL: RcC'lilhlbit\ 01ittllcr '1/c. t,t'lid I itlma 

IN IlRIlA IIRII)S I- JVAN-SI: SHtI-:' vitlhi-breed atiaksis tl 370 lcitiLls tt i2h 
WITI IIN \N) BIWtI.N SN.ASiiNS 

(lsi ittr cti irjlil'dllls 

IAItL.l 0 JOINT IDISIR1II1 thi NS )I ) II \t tIN 
I ----I I '-- • R.TL" A' FIRST ANI ) SIC( )N; ('I IS 

No I N' I N I (MAY 1I9.3 tI'RItIIlis I ( l\IilN)\ h 

llT 75 SiI I S2 71 51 N' CI 2iiiic 
IFI -: X5 .11 71 -13 Nit ( T 
SIM 21 S11 It S9 I1) 77 I1i cNclc I t ,.Atl. 1.11) ,St i i iil 133 t~i 

I1 I-10 

3'I I II.' \ii. ili 2 I 3 1 

withreed irth year in the _m _I _s_ _ _Sl'ii nac %k 5__ln_ _ _ _ 
moidc'l.
 

http:covari;.tc


RtI'!ltl)t("tI()N IN.AVAN' SE StIFI-I 425 

,
Ws, was .35 . .( . lh c- li.,t mut tlthee l Usurviv.l of t\wo lo ive oa., resl+etivt-,l.
 
l'hrt record",of thee mm "was .32 M. 
 ths la, exam11inhedtwo Amonglhose x prela,111 sill.

is oilldorn ll ial oh va.in,.is .35 s'olri vval e'we.sWith Ulpt0 Iliur or mille -orp)i
 
eorr'la.titi . \ Iiii li he+
Ilr',+e'ltile,, tritrist lut. iRi-'OR l. I7 haveeI, ici iilf. )82) I'-

iithc\s"lilliat-s lic li llliml .I l . reporterd I)OrttL sinllrlh ' hieh r.ite'I.s 1o1 Rtii1iuiaiv alld 
I f\la.hlii liid ,)tlirkc I 1955 I'r a number Roliilalov cross ewes. Me,_ i I 185 i irCtd 

'
(Ite\s, b ce'', ill CIlll . Mll1t1 ,e\ itiili- ;ibiivc-a :ltmatiL iii itii+,.111;l\ali l",iCt. e r tI' , C\\'s 
.1 erlalci~n + tip', .1 7 lri CIAilr id G F. Bl adlmrd aid Ial ti-lKissi Iwnipuh-


I ,) iiliifi .' ii..1%2),i lith1l1Ctl) lO i.i'-h s'ijels[ t the'I h)\IIiMI
hii\- L 
Ili I lli l.illh c, t liprior l I l bi 'hed. the tther hiatl1,511,ur\ tk%ill it U'l i/c ;lt ( )i i\ iI 


ti tiltl ateiI l tilIII,l I+'-im 55,
Ilr\I:i-,\ itl h. l htii iitsll et l itili-i l)ilic bic d,,e . e. i
)1I1'1)e \oiih itMom1iilmc lilhil milit, lhati icmldcit ct .whiii o R ila Ai., 1970)7( oitlllllc',,

p~rS iliil\ eS cirIlIitll) tri let l iMC8-r., 19851 ITai1 imu Iimc. IX and ,,v liilltil. tlil
 
lltillltW ,,! iItI lllitll in11 0 o100t11)()( li ; iret-')Sh-, or th"an
''I n to l" low tile eCstr ite' l
 
t te IIt' L'\\ it e hitld
. C ld 25 inlllik , 5\hilt lrlder,,I11 Si\ ,, the Ieic i'c- R lirie
 
liliihili'._"\k;i-tleL (lli\ lic. (ol!I f lI-4 , ih ('I . t,,
O SSk, ,iguiiaiC hi ll uIiiil ellimoIntls thei CO , 


t_,,liltl-, ' hthi t , ill1
o,1 iii r I C 

1 h1 im lIC\ 1 tu tinr C 


i.()1)I 3,3elks a i R t iM , iiitisC respc(tIlk. )'Ci ,i 1985 . 
L'i\ ith sii.ies (w llti\els. it, dHi a iail le,,,let.,,thtilM IV()

"
I\\lii,lil\.li II I li I iihmi LN. ' dinltim
2 hiti 111 1tliNNeedtlit i i tthl , \ the stith lt1ilt C\-
Oitll,itlt,ll '. )llo, , ,
i,11k, iII IIli, h,+u l.'lwTtitln ati+
.\ l,I. c )I' theuI- L ;!ILtliMC' 1%l\ i_'hc'I 

Litiinllj htl\kL.tli tlil itel i/ki, iild t ileiithills ',Iie isll t l the' ,i ti lieIldi A\()I 

tlillltll I 1 tiLI li, t) .iH5 , itl ,
I 11 l, i% ,'' lh tit hIi., t lIIM iii heC tiaailf10 r i ilh ris, I i'_W2 

' 
lI II! mLItii 4\llin titl iini . ri i I!t- iStt mlin lthe 'itr i l iii il ciied
 

(i)ll i' I le,I eli l lld itl-+l t 'C i ilt o ic tt0I lius ,. 
tl silCt tli il l piit i] S Cml0+ \ ilkillit'l I)t'l\\ 1ll b t~'i~ , 11-~iC' ''l CJ Ml -IIl l td t-'lCC'
A 11 HilC'ili ill,.: ; h l,,, , I Ihu'i'1, 1I)t(lhii,2
 

tinCltSlldl ,llit i1 1i' 'C Id .ll,i i (1!\t tt It sll helbeItilil ll\ i illils llilti tilw c tlti,11,ti I\,Jl
"IIIl\ !,tiL' 
 d itl~ll, IM1 the+, i t h i'll ',lIII- )ilt. il llM.- I r 

i ('511110.m l ri i l 1 t 1 5l. l'ill t 1i\ ll .Il . 5c ii/t,)n ii sll i llficc itsl-'h iItnlm ;((;iee'.F. 

III \ts-t i 'iI / ll t iltt . tii l ill t lC hill pl en la Itsti0i\pcttIl t l ' tli - unti lt
 
1 ! ,1i" . i .
 11 ' Ietlll!\ C 1t 


Jilii l ,Io. tl ItiI 11llt\ i i l sill( l 1I;ll ts l i (ti itl

iit\ I\I i II IIti hImCtS II IhCICi A It e tilCrcnt -. IIIt l st 
II l5 lilti lec boclit. 


+
4-I; I t5 llt ll( Ill ll" l I lii I ciltlk " . it il lh1tlIhit rl t ,ipl lii1
, 

- itt'h i i 10i

uctil '.lltli C,, titli it , 11museilt' t1t11 ri )0tlliil hi itirU lile,ct ilct lil Ir tliill
t -

i 1,I lik, ii it\ c ill, i ' eN is C iLt' if mIi ti llilles d tr,\iish1 iiiil ,mII tt it eill iiult lal 


, ,
k \ l ',+,i,,IIIkt, c,1I III" \ \ l 'iIill1 lii 1it c'Ill /HA'td, l l\lcti(T I I',<+,llllllI III :11)]C
1( .11l1l,,1%il . + l c %\h mlk.. cl .i~l tl lHch e~Mi .l,
Xt\I'+" _iiltb(I)',A, 'l ii'l liMl( I-4 ,".7T(1 1 , ,ilii

+

Ih lic ' ILt_\. k i li < l imbC'd It) illltoIlhitl IllIll\Ihit- 't-,. ll .,hI lIM )
1C i~I~ I,)I iltl 'rIh11M 


tiltilule_, til, ttlli l \tiimri ,atu ikI1 .ill cl i hi II tI .1n 5I I ! i.MI ( )I tilelIicie-tt 1i. sl 

liiitil tllilll jlui ,1, wil,. ,\
Inl 'CiWiJ. iitsM IM ric'CL .IILc',,'')11CCI,C 

t 
\.lll 

l I'cis I i,I t.' iilIll!01-ld k0ItIIilltli lt\ I'hC <l11 Jllll1 IhIIC'C1iC 110+c'' llW OIL' 
Pl"11ii11l1i -,I![,i\ il,.'di 1,.' 11i',i( ;I, 111liit'' ." lt + \%a"' an, h .t1Flit- i%kl ihc thllt
 

, 

11],,
IIt llh 1)iibililill i ,,I ".,,, 1 lulkc,IIItpwc'i. 1,i\ i._,;I 141ii_,u' il l thril01I h ' .' lM+tIc"l 1 (11C 

.11iiilk' .' i 111o l 1; II L c'H bllI-II~...'.\'\ 111 W O.II~ i ' l i"ti ' , i, I c ,ll' l tl ,,u
lll' HOl 

;Iilc, ii '. IIl11t. Indc
tc, I ic'',id ill d\ft, ilicc m+,,'ili hcl1 C11) \ liqalill , ,, i111 lC 

(1I Jl dIC~ ' lld +t'ltlIII -' itl llcl'ipC c Im llt-c, III .I A lhnl i lllold l, i/(dllt :h1 l ;(- \t"+a,t 
OR'. i:tIIihti ','I L il L',i.OllitCI' L hJ" 1CHill ' 1_'+ uh L I i ~'r;1 d -'hC'I(11, d lll tl kt l l r' ]\ Wil li ,,ld

,!l.1 1,, 11C<t 1ii-,lt+ IV'l' 11i. Mi!'of C 
lld I L ' l ' 11111C l C" l i it- ,iliN h ,, I,i CIt " ' 

l ,ic I i , lt l A , 11t7-1 ). hUl IIl-lCW'\kC'lcIl t-1M'llt~ 
, L*At-IIi',t ,,\ iIi Itl1 ,11C I cIu ,Ctil tO Iih ' ', lt ' I idIt 'i I_ 

ktl()I ' iic T,Ik C th cl ilil t l1,111 'c 11' I '.ll !lillicain t_' I 'n C'i",, IhCW,,, II).,%II_Iiik -A.iTi) L , 

,l~c'l~iLIII\'il~
'< +,,iI di" h ) 1 the liit pe:,i l~lc l cl I (r l c i ll l i-,ll .t-suiitil lperiold, In~

C.'kaiitiplt..h\ Ih , tlii II~Ill~~ d lili-7 atJim\uctiill il I t)x_ l. 
 oCTl.l-icin (itlvai'alioln. 1.5';7in
 
\hid ) ,,1111i11C . -75, ilnd $7<, C'ilt-.
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TABLE 7. FERTILITY AND EMBRYO SL'RVI\AL IN RELATION TO NUMBER OF CORPORA LUTEA 

Numbeft L' o r 
t 

poloa lulea. 

I _ _4.5 All Mean 

Breed Aec. r No. NI. No. NI. ES No, NI IES N NL S No. L" 
litter 
size 

May 1983' 
JfT 2 
JTT 1.2 

J11 2 
JFT 1.2 
SEM All 
Total 

Februar% 1984' 
J37' All 
J T All 
SEM All 
Total 

13 
14 

8 
I1) 
7 

52 

38 
25 

7 
70 

I ) 
14 

8 
10 
6 

48 

22 
20 

5 
47 

II 

I 1 
I 
9 

46 

39 
15 
6 

6(1 

II 
91 
9 
1 
8 

39 

32 
13 
4 

49 

IH 
5 

IOU 
100 
88 
96 

89 
96 
88 
91 

7 
3 

8 
I 

4 
23 

12 
8 
3 

23 

2 
3' 

6 
I 

3 

15 

9 
4 
2 
15 

100 
7 

83 
I(K) 
l(X 

87 

89 
83 
I(X 

89 

7 

4 

I 
15 

3 

3 

7 

3 

I 
13 

2 

2 

77 
75 

1(K) 

100 

84 

88 

88 

41 
32 

31 

12 
21 

137 

92 
48 
16 

15f 

73 
91 

84 

100 
86 

84 

71 
77 
69 
72 

2.03 
1.55 

2.08 
1.25 
1.88 

1.69 
1.49 
1.64 

> 

0 

> 

"No. e'., mated that had that CL count. 
'Nto.ecx.c, lambed. 

'Percent embr'., sumrv' 

'"Percentlambed. 

m11pregnant e'.'s. 

Season. 
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TABIE 8. EFF:ECFS OF BREED AND LITIUiR SIZE )NGESTATION PERIO) ( t983) 

Gestation 
Breed No period", d 

A-1, 56 148.5 .5X' 
JI'l 38 146.9 . .57 
SE-M 18 141.1) .72 

"Breed effect (P-.011. 

\Litter size effect (P .14). 

ALeast-squares mcan *E l; 

htleritance of Ovulation Raw and Litter 
Si e. As indicated in the Introductiott some 
characteristics of the earIl' data ott these sheep 
raised a qtlestian alaut the possible scgregalio 
tlaf Haoroola-type gene (Davis et al.,1982: 
Piper and Binda. 1982, 1985). The high re-
peaiihilities far Osulatiri rate provide sitpparl 
for this Itvpolhesis. The fact that exceptional 
-wes. it terms af repeated high ov'ulation rate 
atid litter ',itC. 5%'Ce tottd in each of three 
breeds, amoatt which there has tia doubt heell 
some opportunity tar gene exchange, is rlttre 
compatible with , 'majol' gene explanatitn 
Ilhan with the more ustal situation tar these 
traits at low heritabilitv' ard additivity itl 
Ctasses . 

IO provide further evidence relevant to this 
luestiar., We campared ttle perto.'matce of 

da.tgaters with that of their dat1s. Tle results 
are prcscntcd it table 9.The 81 daughters itt 
this table include 68 JF[ and 13 JiT ewes: tie 
pattrnt at inheritance appeared the same itt the 
two breeds, and they were combined. Taking 
the criterion of*onle CL cotnit ofr litter size ?3 
it,tli.tnotsttc of carrier es es (Davis et at., 
1982), darns were segregated into two classes,. 

Ges ation 
Litter siie No. perio-]l ' , d 

I 52 148.4 '; .33 
2 42 148.8 .37 
3 12 148.6 .65 
4 5 146.7- I.01 
5 I 144.0 2.27 

efTect on prolificacy. I)ifferences betweeti 
daughter means itntable ) are 39 ad 37 ol" 
the difference between dam ttleatts, for ovitla
ioltrate aid litter Sizc. teCIeCtivCly. BCCatsC 

the two groups otillls \wre mated Ia the same 
sires. tlis ',ields estitnatcs a0 heritabilitics at 
abatl .75 i 1htcetar the mime l atpptximial\ 
records f1..echctrait, clearl\ tich higher thall 
the usual estimates ltar theseIrait. ILliall pet
titlelit t the qIeslititl i thetac't that the higl 
gLroup t. darns produced tMO.adistinct graoups at 
daughters, itt abol t eq'ail tuluers. tirst atilihc 
these, identified it the table a iisltlt, the ,attte 
basis as their dams (tne record >--3),had a mean 
perftrmace nearl its high ts that af their 
dam particultrly collsiderinq their ,,m.cra\
erage age. The other group, idcniified salelv art 
[he basis at havitg HtOrecard \--2.s'ere vir.im:ll 
ilertlical illmCtn pCrltr0:nCe to the gtup cot
tirining all datighter,, of how dars. This stlgcests 
that the high amns ,"\ere hetera,, iou, ftr le 
postulated geCe, anid that their iiale, did ]tt 
carry it. 

The diftereice bCt cen the tM 2 Ofa.gro1ups 
dautghtcr s Of high lat ,It t)p itpreitlc,, 

liminarv estimate of the effect of 'me copy at 

" e\pected Irim the high repeatabilitv of OV tl- the postulated gene. i.e.. abiitt 1.3 Ott ovulatian 
ltaOn rtte aid high prentatal survival itt these rate and .9 o litter site. The dilfCrccC bets'cen 
sheep documented earlier, the mean of all obser- the high artd low damn groulS is sOmelCwhatl veit
vations for OVulation rate arld litter size of the er, hut in good areeMnlrr cow,idering that the 
hi-h (-?3') group as eraged aroutind 3.0. while high darl, %screslightly olderIitt acerace and 
Ii. coresponding valutes for the low 1 I. 2"') had miare mature recoids than the la dall. 
groip were aho', 1.5. F'xclding ilerecord, 
either corpora tileacouint or litter size, which 
first identified a ewe its "high" changed tire 
icsults very little, 

The pcrformiance of' daughters of Ilhcse two 
groups of ewes provides strong support for the 
livpotlesis of' segregation of a gentie with la 

and that the high darns niam have ircluded al 
least olle holliozygtc. The difletrtne bet.eell 
tilehigh 
dalls is 
thre srntall 
al. (1982) 
betwee n 

and low daughter graups of tilelo\ 
also illgood agleenleti. colsiderine 
nunber of high daughters. e)atiscl 
reported a difference itl oVulaltioll ilte 
carries atdal ioll-carriers of ie 
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Booroola gene of 1.24 (2.78 vsl1.54), rather' 
00 0

Sr!-data.: 
similar to the preliminary estimate fron these 

flock did not carry the gene merits sonic corn
ment. Given a frequency of' te gene of the 

ZZ ...- 0 order .2, estiniated from tledams rcpresented
in table 9, one would expect some males to 
carry the gene. Unfortunately, only five sires 

UJ E had sufficient known daughters to permit a pre
liminary estimate of their genotype under this
hypothesis, Data on daughters of these males 

0 2 0 are summarized in table 10. The performance
of 55 of the 56 daughters of these five rams is 

9 R consistent with the hypothesis that the latter 
.- - were all homozygous normal (+ +). The ex

, 
ceptional dam had no ovulation rate data, but 
had lambed three times without producing more 

o 
0 

=- -
than twins. Although less than one-half of the 
ewes classified as high on the basis of all ovutla
tion rate and litter size information would have 
been identified as carriers on the basis of their 

Z , first litter, all "high" eweshad produced trip
lets or higher multiples by their third anbing. 
All four litters of the daughter in question con
tained three'or more lambs, so she is definitely 

o -R ,, - ,, classified as carrying the gene. The dam may. 
I - ,-,m -of course, have been a carrier but never pro

0 
. 

duced more than two lambs, due to prenatal
loss. There is also the possibility of pedigree 

.0 60'2• U, ;Z -n 0 
.2 

error, due to mis-mothering or recording error, 
although such errors ae apparently infrequent
in this flock. 

a A] .u 
~ ~ ~Z 11= ,0 V. . 

LU~ -0U 

° - " 
S.. 

*E TABLE 10. DISTRIBUTION OF HIGIH AND LOW 
DAUGHTERS OF RAMS WITH FIVE OR MORE 

rI~I o e~ DAUGHTERS, ACCORDING TO CLASSIFICATION 
OFIDAM 

> 
o 

,j 
a,__0 "High, I dams,n 

No. daughters 
Low dams 

No. daughters 

0 S No. High Low high Low 

ri ~100 3 I 0 4 
Z-

. 
185 
186 7 

6 
6 

0 
I, 

5 
5 

•.~ * 300 3 3 0 3 
ti 400 I I 0 3 

- . 0.. I 
S 
" 

' 
, 

Total 
. . . .. 

18 17 
. . 

I 20 

. r o 
o .C -" 

; 
"High:

or2." 
one or more records >3; Low: all records I 

* 0 ' DbD.am had ihree lambings: two singles, one set twins. 
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'he othle r w, hil daughters frln low damrs 
tabe 9) were lrn dams ,'itlh three and five 

ovulatiot or littel 'ile records each. One daugh-
ter' ,sas sired 1w-a ramo tof parentageurrknosn 
with only + threC da hter,s. (lie other two being 
a highiLWd AChtr..lr-r ih and a 1os%it a dam, 
date'htcr fritmin hloss darn. ['hThe Onesecond was 
of two dulihtt-rhs (tire other tlowIdauthter irorm 
I los darll) of ril \ hlose darn was tIe eve 
, ith 25 lamrr,in ,,i\Iari-,s. It seris possi-

ble that bo the.se s crc hterrmyemrrsIturr fr 

tire pOstulcatd eCeri, blin 'lie evidenrce suggests 

IN JAVANESF SItE-P 

The duration of estrus was similar for ilie 
three breeds and there was no evidence kfo anv 
association between this trait and the numhr of 
ova shed-;tile dtlion of estrus olregression olof 
ovulatirn rate was .7 -+-.8 hi/Ul. (P--.36). [his 
contras,, with the results,ofStudies with proliItic 
hreCdS such as the Finnish Landrace and 
Romanov that have dCrronstratL'd a positivC and 
sigifi:all laionship [o",) ofhetserlr tire duration 
estrus and ovulationtrate or litter si/ c (Land. 
1971), Thirronier arid Pei~etier. 1971: I larahan 
and Quirke, 1975). 1hisseci-. tire result is Coi

that iore ol tir o ther sire,s Of dad hteItshorn ill sistent with the finding that toortoola Nierino 
the fHock vsa,, 'arriri tire erc. This indicates 
the possibilit. ot selection aainst carrier 
ialehs. In \icYsof tire ica,\ ermpharsis Oir fliht-
ie rans in tie (aut ,trair f'lhin Tail sheep, 
selectit ttltie l[,rr sir.-Ics ,Cents ltlrite plans-
il. It s leinn .uiinals are la tired )
brccdcrs (I these sheep in their selection of 
sirs. bintsini \ (ti at least triplets is such tha 
tie MutiC prtliliC', \sc ltoii lanibs, flr\;il 

ewes have a dnratiulrr ofCstrirs that is similar tir 
cortm-, Nlerincs (Ilirdom 
CrCres I I breeds irr 
,,sre siniliarit. ",ith .. 
of longer incaillduratiorr 
two breeds. 

The iriterval hetscci 

t al ., 11)X2). l)iflr
,Strous c'cIeIerith 

ws hri ire dles 
than either of tie othler 

tie unset oifestrus and 
beginning of' tire pier-tvllatory I I disclarlee 
wXsas similaor 10allthree blCdS: Classifiatiin 

slricli theC is ,\seiceCC I10l1n village fhocks (Ii- i the CsveS acCI-dlinll t0 tile rirriher of ces 
ounu c al..198S2 1. this ttllld rpresieCI i irodel 
lot' Hiiii1tt11illiHre tire postlteICd Clen At inter-
Mtiedl IrC(tCeC' in pullatioliS Oftthese 
shep.

I lieliell ilcpatiblil of ovulation rateifor 
, oic
cscs pttldiciL ols or ,tso ovulations, 

icntitonedC rlier. is lot e\plained h the 
h\ ponicsis MIt tioorooli-Ii leLnpe g prhidc.i), 
QUAuwtili s W itlcarriers. A high r1epeillahil, 
its i n1ot Jh~iltLericuiii rri-clrietr sr~ea r.Ies 
trou lil ] p tlltiols (()\.en, arid l)aVis. 
11)85 i,!\aminiii riui d uelh er-dan pairs 
%silhillthik . 2" poiptlat tii did not re\eal 
ili\ cIcar tllrmln. a',sdid the anl\sis of 
ilitilclrs of hi'L ai hias darns talhle 9). It 
rl'pcal"s ill nic diili \k ill he retiuired to deter-
it1ictir it hili, of tileingh lcpatabilit, of mt-

latti rates f I aind 2 inthis pipulatitir, 
/iit/otrilft 1h/iui if priorhc lCrlease 1.11 

to Iati oniii%\st, il interlrirs i, tlre Irillhss-dci 

ine 5iril lcs:I rinlerall betsweel tire tnset of 
c"tius aind tlhe bceinniie oi tre [-Il dischare., 
2) ilittion it1ite L .I1release, 3 llli\iilll 1.11 
concCntrtlaioli sohslC 

tie Cturc rlialioul of' 1.11 
t\ci tire diituil tiret1 

squrCs Ibreed irear, iii 
ecther ,h OittIhiiin 

ad 1 tileintegial if 

illc CCs I ) rig 11]i 
tlisClharee. The leasl-

these variables, t)-
itt ,lestus. cycl le ih 

tard plirili IlO,,-,tilc (trnclirrlrations tn l 
IM)aid II aih tlie tt estrus are give innstl 
table II Ithe essw irrenulsed inihese aspectsr e 
tf tlre siuds. 

shed re ealed (iatiintile case of the -T) anid 
Seiarang hreeds, this interval incrCased iniy 
nmarginally user tie range tore, tvo and IiL., or 
imore eggs sired. Anralyses ill Which ovulatiol 
rate was used at,, hoCver, resealCda covaliate, 

isignificanlt linear relatiinship betseein tihe ts'o
 
variables. The pooled, within-hrced correlation
 
coiefficieit for lie interval hetw'eer the onset of' 
Cstrus and el.illeinii diSchiaeC skitllf tlre 1I11 
otlatioi ra.e svas .35., and tire cOir sporndill 
reression cocfficient ssas 1.5 + .72 Ihper eec7 
shed P). .)5). This regrcssion coetfficient is 
colisiderahly swallcr tharn iillit htbe expected ini 
the hasis Of the results oblained il stLdiCs fe
siCsed by BindOn . 1984) iin siiell tire ilte'sal 
between te onset of oiestrus and heeirri off 
the Il dilshar e ssas Ieasured in Finnish 
Landriace, Roriaios arid proliific lie dC FralncC 
ewes aid Cominupared with nn-pirililic Cotitrols. 
TIhis iiterval, h sc\cr h ,,bsern slli to hie 
sinilar in Iliuurlrlta anid c'uulrni INICIilros Min-
don et al., 11,84), aid the present iCsulits indi-
Cate tiilatthe JaVaCsC shCC ar ititerlliliat. 
btween t Ilttioula and oAter herbed iin this 
respect. 

The duration otftire 1.11 release and the tti] 
I-i disCei ree \Csle siiilir frh tirehreeV breCCdS. 
Breed differences in tire iriaxiiniin 1.11 corleen
tration observed wer-e SilnifiCaini. Allais,,s 
uLtiziiing illatiion rate s i iilarat priVided 
nilo evidence for airy significant assorciatirn he
tsVeen this variahle and either tile duralionl (1f 
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TABLE 	 11.LEAST-SQUARES MEANS FOR CYCLE LEN(ITI, I)URAI(ON (iF -STRU1S,
CFHARACTERISTICS OF TIlE PRE-OVUILAI'ORY 1.111)IS('IAR(iF ANI) 

Itell 

Cycle length. d 

Durioir nolestrr . It 

C.haracteristics il the prc-o\uvLllrry 
1.11 	diharge
 

No. it n, 

Interval i (ikchail, h 

EwAe with (,iC m\Ulalilnii8.3 
E:c, ilh mo%00VulLiijnnS 

\kiih three orI:, xi illore 
A11C' C 

)uratrm ion rel'a'e. h 
Maxiiiiiin 1.11 Coiccillraliln 

oihercid. [I i11 
l'l 1.11diNchairIed JIg ll 

Plasmna prlonC , nTOllO l 

I) IOilt he cqrotu ' cile 

1) I i1lithe elrii, c cle 

"Number i parthreilicses Iwl 

PLASMA PROGESTERONI 

FlIT 

10.6 
(68)" 
33. 1 
128) 

24 

7.3 
9.4 
8.4 

11.1 

29.0 
121.1 

1.20 
(53) 
1.14 

134) 

IIINthile inibel ii)0 nhI 

the L.-I 	 release. IMaXirli1,1LnI cOILCellraliOll oh-
served, or total LI relea ed this is in M)l-,re-
lien) with the reults of stuIdies with a wide 

1.n12C of ewe brCCdS ( indon., 198 1). 
Breed difl1erCnces in plasma progesteroie 

eolulcentiralion oi d 10 of the Cycle were silnili-
cail, with Il C cs having lower levels lhan) 
either the JFI or Se mazaing breeds. I)ifTerences 
arling! the breeds ill plrocstelrolle concenlitatioll 
on d II o tlie 0,clC, h0VCver, were nol siellil-
ican. The nuniher of corpora lItCa in tile 
ovariies wa:a 5ini)icant sourre of var-ialion in 
plasmlla pl-gmesterlrie ClinCCtration ol hoth oc-
casions. The iren I I SI) c)nentrationis ol t 
I0 for ewes with one to five corplia l tea wCC 
1.2 	 .43 IN -14), 1.4 S- IN -. 37), 
1.4 ± .42 IN 18), 
1.I) : .28 IN 3), 
are within the range 
hrelds (Quir!e et al.., 

1.4 	 .26 (iN - 7) and 
respectively. These valics 

repoiled for other ewe 
1979). 

Cc;i iw:tioi of the existence of tihe postu-
lated :ene would represent apparently the fourtl 

C)NC-NIRAT I(NS 

Breed 

JFI 

H.O 
( 5) 
34,2 
(3o) 

22 

4.7 
8.0 
9.7 
7.5 

13.3 

23.' 
126.6 

1.42 
(37)
I 27 
(29)) 

ar\ioiiS Coimprisinlig [e rwali. 

SE , 1 Frr SI) 

16.11 .8
 
(21))
 
35.7 7.1 
t18) 

12 

7.5 
7.8 

10.3 
8.i 4.9 

12.2 2.9 

27.0 5.2 
120.0 32.4 

1.50 .42 
(1) 
1,42 .A7 
(2) 

c isC 01'l 1Ci-C 01' this natirC described iCCently. 
"hr'rC is the niOW vell-documenlCd lt l1-.0a 
cene (Davis et ll.. I )2, Piper alnd Bindon, 
[)S2, 1985; Ilindon. '18-)l: a LICn_ willl sib
stantial effect on litterl i/c ill IcClkndiC sheeCp 
(.Ion i uridtission and AdiIstein's on. 19851: tihe 
picCntl cxanipIe; and the ("mbridge hrecd 
(Ilalirallai and Owen, It),5; .1. PI lalliahaln, 
personal ctimmunication). amilsd ailai on ovl
latlion raC in thC ('arnbridc hrCCd ar1' limitCd 
as et, btll the nieall. ranwe and repealability of 
wl\tatior ratle lor the blecd clearly repi scit a 

pattelrii dillerc lroi Ilthat ill lils) bCCdS. The 
apparerrt existence of Il"ajo l- es frlo'ulaltion 
ric irl sCeral differ-cr)lpopulalion', of Shreep 

11n 1thaIt tlki riiNi be a trailt atecCdlih elrlcS 
irue srbjleit to iMtialii hanl had previously 

been s spected. The c lulipariins ,'CnCilC aiid 
physiology oiltese )))tmlltiw,, are (lbsioiislyih 
areais of considerable scientific interest. 

\Vith Ier'ld Il0 trCCdinr priocticC, til exis
terice of the I)stLItiCd eerie in lldoliCSian ShCCl 
should privide ir CalivelvI rapid illris (if' pro
ducin two distinct stlains. in ie ll, which 
c\cs woiuld gi\C hirIlh l pr'Ioriniinantly single's 
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and twins, at ll all cs, and ill the other to a hil, 
-

pllportion of tfrip ets. atIl Is t it l rtult\. It 
'S cou ld s C thed CtI OICIFCliii st1" Il thila t 

thie b etl'tFtol1 for their Ill ll - It'clllt ti 

tleeN1;Inr i i llt '\'l,211I., lN \tHWl cduh (11t thCI 

t+'I', ajl j)L'; "tIo C\i 1t I t nc,,(lli. tril 1trolh lf 

tl t * I Ii! 
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