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IFrROiiucTIon

ttc rcprudnotlva perfortnanoc of tho rryo ts e koy feotor

dctannlnlng flode prodnottvtty anrt eloo the rnter of gpnctlo fgptwumt
poeolblo riithln f,loolcrr lte ladrq-; percertoge of rtonroy alrrcp ln
Xol ;4eoland ts Yrr{,ablc but gnnorialL;r unrctlofnototlfr Crorrbnod&6

rl'th Dondcr l'olosgtan sqJr prrorrl-rc a actbod of nplt[y fnprovlt$ far*
produotlorr

*.lrtcnrlrt ooqparkono of rtomney and &rricr l.elooct€r r llm5r
(glfi) abrp bm bcon orduots,t st 'rhatoxhetc tllll Cowrtry Romarcolr

itatlon (1954 - f96?) sld, LlnoLn ColhgB (tg:,Z - t958). ftrolts
wtre Ln oloss anqaronrort. on & pcr er*o b6nls, the crussbttd rea

rnrperlor to the Sedtqy ln eronth r.:rto es a lats ^-"t ho$gct, sld lD

naturo bor{nctfiht. fn addltlon, tho lsmbln; porf,onnanoo of, the

onosobra;l ra:r at lo"rrlt 20,,, hl "Jrer, atd tha gpdth rats of, tto laabr

abqrt 5il, bctter, tban tbo rti*sroJrr

olffaronoro ln repro&ratlve perdonrranoo bstuoen bnsds or

crod$,6s oould ar{,sc fnrm varlatlon ln mrnrbtlrr of w;r ohed, tX. Errbor

fcrtlusrdr thc ppportlon of fertturred wc uhloh dsvelop to t\ilt
tero ond thr utent of nao.aatat laarb aorSallty. An undcrrrtardlng

of, the cffcoto of tlrr mcay g"nstlo and, orwlrornental, faotors rhl&
oor lnflusno{r owo fecnmdl,ty, o6rld }ead to glan,r fol lnprwla6

reproduotlre perforntans ln uheog.

An advantagn ln terms of ths rl&er of orra strcd for DIfi (n )
ootnFefg{l to Romry rhcog hrm bsrn sstebll$hed ln both l,rnrvrntnrro gnd
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oaturc o$t8r iio*nvcl, studies in lu.boratoty spaolotl arul ilors FBfiatlJf

ln aboop harr nrig,i€utsr tbat dif"'orenoos ln utortno aep,rolty nrlglt

also oontr{bute to oboerved dlffErunms bctHeen brse.lg ln tho nnbrt.
of laabs borno tlrc oonoept of utertnc orp+roity oan bo rlcflnrd, al
thc sblltty of 6 rnrc to nrppcrt mrltlpls rumbcrs of cnbrlrus throqdh

to tenn.

lhr prrporo of t'hb lnveuttgutlon nrur to or,arnlno ptrystoroglel

faotorr rblob ef,St crplaln obrc(Tcd rltff,oronocs ln rsrmduotlw
pcrfor*rnnoc bclnrscn BLJ( (Pl ) ,rrrt iiomsy uhcep. Itrc tsolrntquc of ova

trErnsfor $ao us€d. ;r,nolrD nrmbstil of fertlllran ona obt:rlnet firorn

nrperonrl*tal dotpr t$s8r y€r6 tn.onuplantod lnto aynolrronlrad tmrey
etd 8!'I reolplsnt crrtr Shdlo.l risnr made on ovul:rtlon, the nrnrlval
of tlannferrsd ova ard utcrim oap,:.rclty ln aeolplent cuf6r rn
addltlonr oomp.i.rleone of the rrs,!6r?.d snvlrroruNrnt of, cuos s&l tbo

p!r- a[d, gortrnatel 6rorth of lanrbs of tbo twqr bno*tr! H€trg mrda.
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Chaptor I

l{,-VI OF t, Ii i'1 iU;[i

ovs tranEfor lu tl uiroful toctrntgno for ,l.cflnltlvo nrso,rrob

on matBrnall ilenotlo ;uril ,rfurololo6lo,:,1 lnfluenos iri vlvlp;iuona

macr:sls. In tno utudy of ra*rt,nrn,;l-f6s1 il felstlo$rhlp6 tn nhegpl

thi tochni ile off'er.s csrt;ln ,ulv;lnt,,*is. f t allouro m.,xlmuo

ri;-itr:rn&l-footril slor+ rr::r.los, novol n:;tcrtral-foertd cornblnr.rtloncr

illfsct @np..u{$on of n*.it,:fn.r,l r;6y1rtnnonta, sr:!191 of tbe nu$er
of ofl'oprinE alrvl thE evold&so., of fortlllsstlon f.,:,lluru. .,uocsrt\l
tr'nsplonk"tlon of ovr, vlthtn eqy, *pecisu lr.volverr t1s ,l6,,,slopn$nt

oll tecrrnl.pr; for,;Jrn',.hroniotng oe troua qj,olas ln.r.onor tnd, fuolplsnt
entm"rle anl pooslbly llor .rlprrr^oVlli.rt1on. lfurthernnru, effeotivu
nctlrods mrst be,:rv,rllable for ti,rc rooovurJ, ctor.gc .,nrd triursfor of
OVGtr The,;e rliffefont ilroblofil;, lllll be rsvle:.,e:r oep.:r:tely.

.i"\rtt Hnat tianlds (1948) flrtrt dononstrstod th6t ;rno6eutcnmt

mrppro;oad ovulutloa and oostnro l,n r;rhoopr Oestrgs anr,{ ornrl,*tl,on

oocn;lrred uithln flva da,1rn of proi;,;s;ter.one tlilrrlr;r,,.ra1 tertillty
follor*1r'v5' n,tuf.rl or .rrtiilolal trs,.nlnetton rrxry b,-: rro$qar (uaaromg

nni 5l::lo*, l)u?g L.nonci, lg(i-)t itsche runr;i Cnonloy, lg?l) but la
*omstl,rilos neduoQd (HOblnsonl Iljlti -r;vln,; stri lrun, lgrjll $iivieul

l$uo3 L,*nronJl lgo0a). 'r'h$ usri: oi' irrr',{rrstemne .rn,i itn :rnalo,_uel

t'n thul .:uppn6riulon an.r ayn*hmnlgiEfir:n of uv.ir"l;rn qyolee ln rhoep

nnd'*iittros both ln tbo brei;,ii,n,1 {rn"r €uilo.Jstttrr* soi{,aon$ hrr.,r bsgn

ruvlur*od by :,arrroruC ( f gOrl).



4

jtoblneon ( tgu}) dcsorrbed the usu oi' pro,;lre t ,6rn tmpnrenated

gponge$ for ,q;?ob,ronlgiltlon o. o*ltrue tn aho;:pe ),.ortlllty at tht
os$tnt$ follot'rlng rportdt, rttlxtr -lral ls f,mqrrent!,y lorer tkrn aorrnal

(Cla,rte gg gl.1 t!661 ri,oblnson g!, gt , lg6?). T,lric problosr bae

bern tllnougs.d rbr$ reorat\y by otbor workenc (crrmrng et al.e lfiat
qrrrlnllvenl lfiol Alrlson enL{ itoblnson, tg?ol jmlth cnt Arrloonl

f 9?r ).

PilOi.rtjcTror: oir oYA

Ths e{tntnlotr,:rtlon of ,;<rnad,otruprdo horuoana to nhoep tran

boen nldcly uoort s$ o rfiltroit for lnoru*,.ltng rre feerrndtty und b
obts.in larys nrmberpa of ovil for exper{,nrontal atuilieeo r}rerflrt
m'rro s0nra ,gorudotrrophln (p.!,i. ;. ) hau bsen used to zu1Fent orc

fctnrndlty durln+; tbo breedlru orsson (noblnuorr lg5ll i,ollrqlr f9j4i

"jordohr lt)r ) ard, durtq; tho rraoestroue E6&$on (rtobinronr r95rt

':}onlonr lj)$tl| iio;ronuulrtr lgot). dorkers to rcport nrooesaful

t*r,?€trovrrlatlon vtth i'otl..;. ln lisw ,1.alsrd, risn€y ohcep tnolude

,ialleoe oJ gL. (ty:a) ard Cununln$ *rxt j{oi.rorrald (l;)cf ).
irrl,r+r hoe bean ulfd, ln Oattlo to InCneaao thtr nunbcr Of

f,glllole$ ;,url ovlrrntlons , Jorqionr llli;,r:ic awJ ldrarlr, l:i1i:l
i{*f+an g!, gl.r 19u41 ;io{inlonr .]ruurrr,fi ;-.nl ;iordon, fgof}). f{,rrtfted
*it*ine iintsrLor ;tltlrltafy ort&rctfl ano effeotivrr iruporrovrrletorg la
both oons arrd pnr-gubortel oqlveer (.cvor; g! 3L., t!6?1 ,rafardcar,

;tafea etd LLncwi:i.r.ver, lgva i.
rluntetr t19"4) has d!,sorsgod tir$ rrse of p.I..,. to lnduC

otrporovulatlon ln tho ror,l.

lirosro crnd .,halton (tg"+ a) nsportsd effs*tivq Fupcrurruletr,on

ln the' c"re wlth i{otire lrnterior pitutt 'ry extri}ots.



P' r,.ro dosrHv,rrl;rn n:sporuro r,;latlonublpo hEVe b6oll

rcported in the awo by liobl,nson (t95t), allaoe (tg:+) srrd nverlrl

it!!it)e The,re uorkcrrr ,,Il ob;onrotl rn.,rksct bgtuiorrn rrnl,r"*al virrl;"tlon

ln r<1,;pollac to 8...-,. which r.ig :r;*terr l*lth lnoro,r:is€ l,n.lorrgo

'arr,;cc (tprq).'rxi;ioblnson (1951) both rqoordod an inore,r€ lD
the rnrrnbor of '"rnnrptured luteinlgod folrlolos at hl+h doss lcvrrr
of Pr,.r -ir 'fhtu sffeot waa abuent l,n ewes .:ji,von rargo d,osee of ilonn

Anterior irltult,ry oxtrect ( oon, *ruj ,-;holtonr 1964 ^),
Llke ths ovtne, ,lteep clooe-reupon8o Grnres for i,. . .. n;rv6

boen njporte,r ln tbe oow iCordon g.!, gL. , l!67i Lanonr"i, lg?0).

The ;ulmlnistr:rtton of ,,on.rrlotnophtn .{urin; tbe folltorl{ar

)h':,re oi' ths oostrouri cyore ln ulreup h,:isten:l tho *nirot of ths

fotlruin,; oestn;l ('nanrlok .;nr1 ,.);:.-rlcla; 194Ji ".i..lla@r lg54i

tiobtr:,uon, l95l ).

lerry '*rul .avertrr (tg5ll) found tho prolmtion of ,:bnornrl ove

frtrrri 6woi'i tre;tteii utth ir.i . ,. dlii not elcoed tho irFolrortlon from

uritr.tl,.t tl o'*crr. othor workerii /r.ivr] reported nofttal vlsrbluty ot
suporonrl,rteil :lheep ov,r ,.rlunt,.,:., ,d.r!:ri$, itrr,j, iiowg:rnr lg55t ;rVstllIr

1958i ,'ooror .iotraon .ur.r .rhort, 1;)o0)o

,' r'ouuetton ln the ,[rrnrl .tory rci]sl]onse of forllelar to
gg tucntlal l'. j.,,. tFr::rtrtnt iras bgcn r,,porteir ln thrr ,.:ow (.;slutt

ut 4f,.r f illlj) and, the eve (:iulot .rnd, i:'oote, l9r9).

Cr'i! ..;;gR;:fii:

.lhslsp ovla il&vo becn {ruoocrsfully storcd fot T2 hour.r at 4.5

to lj.(tof; ($varltl, f9}o) but ;iro knr*n to be lnreverslbly affeotrd

*g.ugtqg by oxirouure to r.'pl.nr r,.tqru of'opolln; (,tv*rill erNt "iorcsonp



1'.159). rtarper Jnl Jiorson ( l].rJ7 reirortc<i na

:rftrrr ;*.;orir\i ova .-t ?oS. ?hu r;or ;i: of ovi' at O to {oC and -?9oC

hir; ;ilrro been ungucceos{\l lAvorlll, :ur,r .ossotll lg!g}.
;,vsrlll rln": ,f&rson ( ly(",iJ) g,rpof i.c",i &iv,rNnt ;fL.r of & vgtrg

otoEig., of :rhcr,p oyir ln iii.*lJ ate ch,mberu, but tlro nuei fol. :hig
fofir, r)f stof-r6+ ilcl:, bt)ej ,li;iirrrte.-! lry otifOr UOfirO1.s (li;rnCOOh Anil

'iovcrll lgol). Thers r.r r,nconclurrrve eviircnoc snoruin j ouinri+rrty
Of boCty ti;mpaf.,ttrrnj OVuIt Ft)rlm tu,frt,,,Oli..IUF"J, fOf t.i.rrrrpof(tf.,j OV", stof.*lor

' ttr:OrltlJJ'lill tr 'nrlferr; haVA bgLrn te.jporrtrrtt Wlth UnhOlrtcrl ao:um ( ; rnOOOlC

*rtt 'roy'":l1r l?ul j. .,lrecp ,..?vi.! havo srrro troeD $:,oo$rli,r1'brr;r atone.t for
i etr .X.:! hoUr"; ln :rtO: r$r'tr.j tuiteil ill f.:o:. tc-[1p,i.;!r,:tuff_, !n thO ,Jgfk

tLuttlu .,n i .tr^D*6ck' l9u.i).

";Uit,.ble sccile for t;r,; r€cev*lrji ,.,:.n.i iian illll ,

Q:.irr hav. boi:n n:vj.ow€.-! b*; ,:u*tir. i tt,t). ii,rtrcoof:

In.vie'".tlii +rlter:i,: fOr soert:\i!.,in - fertill$.iil,r:rr rn

..?,jg ttlansfer $ro@sg

of llvlrr; ,slreep

I f 9.r?) hag

:rV;;, Of f t?t s,.rCplgg.

II: LryA

{or tf'n,;for O,ln bc s6t'lno;i ;1,; thtr F.OoVi:I :lf ..;,irr.roter Or

tl.i'r,iot.-,is J'f,rnr thir nonn, I rx;tr:fr. I l.,viroruruDt il,nri tir.;ir tf ,frcf,:n to
il tuoipient 'rcgi "rhlqh ,rrovld a; t'!tL ;rr.-rl"t,al uturrne errvirglrx$ntr

. f' tb." fu:ta ":r,rr.'Oio;, t'rr-r ;ho*p h;r.,; b,irgr: *rctL,t!;rlv€1, etU.lori tO

ti0t€:rTn1n6 l':reto!., e,isuntl,,l to tilcJ sudo6.lsi\rl 1r.r.!g6,1n1 tion of tho

tq:chr:i, ;ur'-r.

uVr.r:r t! nn;ll;rn .,ltton ,r,:,.r b:-.,1n r., l,c,ipt€.j ,t dil.forlniE ut,iguo

of thrr F6i,,roci.'uotlvr) -.rLropl! iR (t..ec qrlon.*lill 1go,)) birt rrrrl.for omphasle

ir;*r b':'';n 'l;.osd on (tntrtf tr) tr:n.;f'cr gft .{ otnrli;itlonr
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$ vltro olra rooov*t? fretirtrrls h{i.vo boen dseerlbertl for ura

uhcep (Auutln, lgbl) i{ul cor., iic,.nlon st E!.. 1?68). In vlvg
lapirotorqy methods of reoovary h;rvc been *evelo;red rn ilro ers
(ltnntur, i;.danE and {orrron, 1955) a.nd uor,r (rl,anoock ,un* rovorll

19bi:), Norraurg!.c&r lg v{vq rocovery of bovrnc ova ir*u been

reportod (tiorlln*;r 1949t iirluk gg gL., l95Bl ^iu1;tc, !9ti5) Uqt

only nltJr llrnltec{ rruoeeos.

..iuodessful norrrnrrglcrrl tr.nsfor of ova, ln eattle :r.,r.r! boon

$6;rortei.l trt ;utter et gL. (19t.l4), .rorrson anrt ,,oor (19g5) a'd -r*sle

(1955). t)va carr be trlneferftrd non-aurrito&IlJ ln thc co,,, olthor
by prnotu"rlni the y.4gln'r rall a',t ;:cn*tne,tlr43 tire utonrs (-;tuio,

l9u5) or b.v' goirt: dlreotly tluough the 6srrt71x (itoroon 
"ru1 

r,-sr:r;

ftco). Jurgloal tranoplant:itlon of bovJ.ne ovrr rr€rt b6on dsricrtbqr

by *tllet g! $1. (ry5l).

i;srtbods of oyum trirnnplantatton used ln tho ;:1,,i haytj besn

revlarded by Folgo (1g\i).

fho cerwtx of' ilro cr*e ls vtry dlf larlt to ;renotrets anrl ln
thl,r upcoles ovr: nnrut be tr..ng/]&ntsr sun;l,cal1y. .i technl,guc for
$ur.;1o31 trrrftopl:rntatlon of ova lrr the ehe.:p n.lu boon dCscr{,ber.l by

ifunter et al. l1'.irii. .:sr$r worksru rrirvo n:port*d rruocoasftl

tranepl:ur*ltlon of ulroep ova, from , ainriok et &1. (1.)J$ to c\lnmlng

'lnd 'o,.onald ( lrTO).

The atroer of lapr:Rrtor:ry rhortly before or rr.f,ter ovulatlon ln
thc ulao cdl.n r.'onrrrt l,n a loron'*ti nol;oepti,rn rirte (L.umrxl, lg"!t
P*.ckhan and ,'riff'lt, lftlug ftrtten, lg?0). 0ther r+oilceru have

roporto"r the effeot of liip rroton;" neecr not be erceg,";tvo (Alllston
anl iJlbcr,;, llofS o,ionaldr l?u9).

Unlcr optlrm.rrn oonrl.itlorn 75l,oll tnrnsfofrrori ov-r have sunrlvld( **, l).r8;.
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Ulfrr Il" j'!i"; .:llun)

'lr:{gfotnst ova ln ordor to :nrnrivo rergt bE lrlitood, i.r: au

envlmamant th;rt oor-ecporxlu cl,oae$ to ilre ono in vhioh thoy

noftr,allf, dsVslo;r. In the uhuep, ,,ot{rer.: h€lvo usualL, baso.l

::Stohnonlsatlon of tr*n^lfernrd fr/& i-rlii .Jqnlt:.l tr:.ot on tlrc

"ryncfirvnig.'v,t10n of, ot)';trt;j ln donof i,r&il neaipiont @rr(rtir

liuxlrnrm ovii irunrl,vu.l fotlo*rlni.i prloclre e;rrohronlsaflon

( g la hotr&) hso bscn !,,port,ril (r'oore arnl hertoq f964 bl .,hclton

anl lioorrst l9rj,e) b'trt sooe rrorket:l have.ilgtirtorf tho nced, fof oloea

sitoht'ollisatlon (AVujlL|, l?)o; Vt.r'1ll ;*.j iOwrrotll 79,)tj).

,fho tr;,rnsft.rr of oltlen ornt lnto Joun$c.r rrtcr{ in:; 5uner.al\r

becn mote f vour"blo to .ruoge;r; ttuur tho oonvon:e crindttlon l;runtsr

g! gL. t 199tt !&rnccok and iovoll, lgolt ,lewltl lld?)o tJn;arcoensf\rl

ttlrnsfOra lranrs bc,a n:pOftect Hhere uyn.,:trnonlsatlon h"r,s been optlnrnr

(;.ioom anil ,helton, f go4 bl .,ii lton *rul ,,oono ) lg6i),

i. iltg tun{L ars of ,tE*q.,rtgllnt ovE

ln tbo cror moot suooorjs lrsu been R:por-tod *'lrofo -oell ove

on ordor, heve boen tnu.nrsfern:'i to ths utunru (l':ooro g!, gl., t9so,

iloors "It}l .iholton, l)o\ ,hulton ilrrl rrlufrr, lg66)o ,.jo.rrevep, in therrc

';turjloE ova of iJ-ooll *t"gu ot ol'i€f wono pl;lootl tr: tho utefusl .o.hllc

ova lor'ru thiu tJ-oell i-rers triiin;rferrr".rj to the l'"rllo;rr.in tub63r

l'lon';rciu+ntlJ, ,.;lte of tf.r,n,:l'o!: :,n,". ,i:F1 of ova wfill.o confounl*d..

{'rrmrw rmtt.,holNon {1}u4 b},lfd not cpnfnunit th6r.ul tno f,'iatora

ard r'*:portt:ti t[bol tr.ir-'rrol'er,r ts] bc r;iot].] rflrsfio,lsflrr t,hrin utertyie

tr' Jtrufettrr.

lr



I

riverlll i,.nrl ro'r,rgon ( tlf0) f,ound thot no ;:-collr 16 {-ooll3

'r-nrl lr'oro iJ.-ooll ov* .",urvivstl fo.Llo.'l&; tri.nirfer to the utgrurr.

0tj:e r" uortqrrr )alre ;LJo :lhown xhat ov{r enrnrlval inolvri.rr$$ wlth

lnorenr:lrut irge of ov* ( oon, ..fid .;heltonr 1964 b; .;helton qtd

i"oorer l9$6).

3. Funjbo_f,-of ov.t.trvrafor#

Inore 'stn6 thc mrdor of ono tr.ln:fsrred por eb;e does not

tnarke;rly Influuroe tho ,rrgpsrtlon of O;{erJ rhlOtr bcoomer p$ciIte[t,

hrt tho rnrrvl,val rrto of tr.:rn$ferr.d qrii ls l(xoried (;,Uor,r g! j4.,
l!<.rQ !!core, l$rr"il1 ftisrnl,n; .,nd, ; ailonald, tg?O).

4. Ereod of ova arrL./or rcolple.nt

jiortllisort rhccp ovs o rn bo tf^,npf6v1srl r{lor.:eggfurry :+l,ilrin

eird, l,ot,;e{:}n r;ldely rtfferlni bre*du of ahaop (ttunt.,,r gl gl. t l9lilt
f''oor$ 93, $.r 19f,)l Dl*lnsonr gi 4., tp6?3 ;ionsr ard ,ileel f9o5l

oorvr 1968).

5. .,LVorrel,*ht .r$c[ ,f .oe gov."

Curg:,inol nnd . orbnald ( 1nO) .iid, not ftrd ;r sl,gnlftoant

relatlonshlp i-,ctr,oen rtcl:rlont s.ge llvgrel ht .rntl ryi- 6tlnrl,Vi,l. TIr.

oilie .'6gaor.r t'our*i f:,9: o't*l' r'&ri rc'latr: i to oV.. CIrrwlvel Ft:trr .,rilotlpr

s..6!r tr rrrnplanrterd ,,lth 2 c ;ii, osohl ht nOt ln other cwee efbcr o6{t

tranof,ori:, or ln rurted Gyoar

ln lnoroasc ln the rarnbor of co:pora lutsa lra{l basn lGportsd

to Inqlvoge tha flrnrlrr.rl retc of tnrnsfsrlrorJ olt& (Avorill fi,n/d, ftonron,

f958). A convor$o offoot h;r:r been obgewod, (lortrtt, 196?)l whlh

other fr*orkf,rrs trsvc rsllorted no roli:rtl,onuhtp (itoorc g! $1., l!Oi)3

ftrrn*:ln.; anri r"foi-nnaldr lfl0).
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lrrollfio.e- ln ohoep rn*jr be lr:''lueinood, by a runbor of
Qntvlronn,,rntrl feotolrr lliaotto al}J tobsrtrlonr 1')>3,, by bf6od

.llffsn,noe:.; or by aeleotlon t,furncr gg gL.r lg6?i .,rllaoor 1g6il.

Llvewoi;;ht aml nutrltlrinol r;tr.tu; of tho okJe il! nrati4S oan

lnfluonoe ntpmrlnatlvu perforr:lrrJtoi! .r.s frsasured at oostnrrr by

ornrlatlon rato (nalraoel lgolt ir.tlloonr 1g6'11 L1ne i"nri sradm,

fgsill irlll,son; llutfl Ld,oyl t?'r$) ,m.t et l.,rnbln,; by thg prroontagr

of lrclrren ard Gillrr bs+rl&r stfeg (coop, rgoz. l96u a). firo lltenrhme

ln thrs flcltt hi.r boen rsvreuo,]. by soop (tgurr e, lgtru b). ccakran

( tg"l) bag q)r,r,€nted on tbo interpr"ot*tlon of boi;wot,,;ht ancl fentlllty
dat;r, ln shesfr.

'fhe llrnlt,,ttorrs of tlre oleru,';irtr:r t*ohnl lue arrd the ndv.nrtagre

of ueinl an&nalg ranfomly brccl rrnl rerulrd ln the aarno ornrlrcnnant,

for ovulatlon r*tu,rl,os, have tre.:n ;roi.nted mrt (i{o*tgn;tl,t ;,uli Chraeil

l!6,-, jr

?'ieu ;l€&land rrtlldl,eu iavo .r (orln olrulqrtlon r.t.' rrrorsarros ritlr
*ivnnconent of th.r brecdin4 reauon, nr irlth oach suo€or.J:tl,va ooetr.ue

(,; a'onurtlr l?frl rivertlll 1959t lg*41 i.;axorald erntr cht,.ri:rr r9u6l

rr'llt,rons l9$8). ,ulnllv,rn glgl. (l9oo,, rre;rc:'to^.l ornrlatlon r-.:te* of
l.f? to l.tr$ for il"y-year itdrn*$ 6wo6 'rte{r,llly lncrruii,rln'; wlth lea,gth

oI' 6eot.:rtlon to .cl,.g{;hter.

fho m.':orl,or nr;rrlduotlrru potrt'orr'ru^ncu oJ" twln-born oJ op;rogd

to eiln;:1.':bora s'rles irar; bo'rn dorn.rn.ltr,.::tu,; by nri:lirrouu workoru (Rwl

ornl chf .&t f955f 'r\rrn*r tt &L.j llri?g ;,rrn i]rul ilrow;rl' l9c]ll Lar

aftl ljrtrwnl 1l'+;13 cirtiing nr;l fulc' l.l'70)r .armr l,E pnobisbly dua to

{snctrr: difl'o*lnorrs in the rnmb, r o l' o..;.;u rirgil ii",oklrirm "u.i 
,i.rrfilt,

1l;r.r3 J*rrrron,;l{ anJ dftr,31g, l]uu).
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In ,iormey ewEr tlr.c oxtcnt ol vrso] iporcth on tho faOg (fect
oovur) h.rs beon rtl,,tud to dlffe:'enc€:, tn l.,.qrblng pcroont.-d{ls

wlthtn rt floolc (coc*nonl .B.rnton .rnd .i.:lc, l95oi rnkater, lgbvi

coekrorn rind .iae, lg6b), ,.:ul. urrbr;o sunrivt.l (cuau{ng ;.rr!d, ;ioDona,ld,,

r9?o).

Pertll,lty ln tbc iionuoy trncodl lr.rs bcon strryD to inoree.rc

rlth age of d:ro arxl the murber of larnbln6a (Clr+rg ,rnd gaol lg?O).

Jlfferenoo.r ln onrlailon riri€ stily be lnvolvert ( dgar., lpop3

;iodlloka-'l'om&osrrskri i{rrl .r1}g6t lg6}).

Otffcrenoerr Xn fcrttltty boh*ssn she€p bre.dr ln lfor dorlard

hsvo btan roprtcd by nu.qlr i{orkera and arc docunsntcd tn tlt nevlefl

bJ -;arton (1971). nror,rl workeru h&.m roported oornprrlaons of
rexrrroduotiver grorfofi$enoe ln ,i{rii?nsy unu sLX lhecp (clartcr, lgozl
coop aad cl*rkr lgoil rltght ,rnrt Ju4r, lno). -,tudtos on qy\rlatlon

rrate comparlrkj the :{onrmay r'lth ctrevlot r ttoney (rnkrter, r95i) ana

iiL.{ streep (i",rq4 "nt ltt;'.htr 196?; .illison, lgos) have boea repor4cdo

'lbere ts sonls evldcnos to eugdest ttre rg,0 iffiy lnfruenoo

fecrndltye i nea;litiys ootrolarlon bctrsaraa ths inoldenoa of abnorrnal

rrpunr'liltoto* ln r.ii Eloirro! lnd twe fut*rndl,ty h"ts becn neportod

(riuletl lboto and Dlaokrcll, f9"5). Lino und lrFadcn (lg6s) obrcrved

a ,llfferenos bctqrcsn two "rirur: in tiru, pr.opontlon of orpore lutre
r*pr$;r[tod by umbrjron 1 ,.!*r 2 rnonth;r post @lturrr. g**er ;rnd l*rd,
(t}lo) fouill tbat !'lnu raror bad no offcot on lltter glro and

lanblng rate of ousg to *brob ilroy werse ;iiatrdo An effeot of thr
Farn on raoan llttef tl,*;.r hac bern ra;rOrterl rn sup€ngrnrl.;,tEd OrOa

(!{outon *rnd ,l,cttsl l!*,rl}) lrnr{ in owes nr*ted $lthout &lrit:r.rolf$latlon

(r'.rrker *nrt lJelll lgtldj.
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lltiilji.II rj C;rr i'AC.If y

'l' oollln; vuru6 rnqy exr.rt for ceotr a,rcorco erur pernapo eaoh

Irxllvldusl f,crnale, for the rurnrber of l;np&urtatlons th,rt orn bc

*ru Oce as f\r I \r r.,nrl nt+!,neti throu. jhou t prognanOy.

rn the rxrlnea prg (ucp,.tetn g! gf,o' rg5il np.oc (r*ot;rr.rn rro
;':10h1.r lgrto) and, r+bblt (,.dar,,o, 1g60i riaf,eel lg54 e) as tbc rnrdcr
of I'r,rpra'tatlonu r|lso tho v*ucnrrar ,.rup;rly to caolr slte le ruduocct,3

thls r€$tdotrr pl.roente,l develoPmont cnd @usr:B hl,g crnbn;tonto and,

fostel doatlrs,

comp:;ratrve acpeotr of prgr::tologtoril arid €ndoorlnolo.groal

meohnnl$ns of rmplantiation havo bcen neviered by ltafea (tgol).
Trrs ll,illt,:rtl,on of ut.rrime slraoc or Forwd,lrigf' hao bcon

lmplloated aa a faotor lnfl'enolng utorlne oap*olty in rlnc
(ti;"rtluao*b*patlryr s gr. , lg56i Jlztukr r96gt ilhrnd$8 aDd, ifluk,
l9o8t Fenton gl gt , t968). In tbe oar:re opeole s lJace!. g! gl. (t96S)

has nrpot'ted cllffeFonooo ln tho prroporttons of nnatlver aad, Hallonw

enbr5ros $rtrlvlng fol,lowln6 nrporlnrtuctlon

Tri'*rrmrterrlno r;rl,jreitlon of; embrtroe !g of opcoial ptr.yslolcetosl

algntflernoo ln osrtrrln .rol.ytooouo r:peclea for el,rugl cllstr{,butloa

of conocirtu*str betyeon tno tr.ro uturlns homgr Thl.r lhenomenon hao

been .rtuctlert in tho plg (ut*naoa, erti dstuk, lg6B) arut cou, (:iafeal

l9sr4 bl Rougon et $.r r9?r). rn the ore, trunrrutcrl,ne rnlgra,tlon

norrnnlly ooanrs {uitc frenrenbry uhen tro or rnore one irrts shd by

on€ o\r.iry rrnd none by the other (noyt, ;ir*nllton and, iiarru:roruil 1914).

oorrlonl lltt:ars .rnd, :dtreudl (1902) ln the en, B.rlr anrt dirso
(tl.:li) tn tho rhoup ead hmrsst (17",g) ln tho o.F*tr havo noported
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th.st tlrlns ooqltr n*hrr.-Il;' at :r

lutew,r ts ptrn$ont ln eaci ovarJ

prossnt unllatereflye

Iri,6he:' proportlon brhen a €r-f,rt

thrm irhen two eorpora lutsa irtt

iirood dlffersnoea ln utorlno oaprclty we*r ew;,;cetcd by

riobl,nEon (lglt) after .ruper.ornrliitlon .rtudlc* srlth Brl,tleh rhccp

bloodsr tho nomrlts of othsr nor*orc dld not srpport tlrls oltentlon
(*aUaocl lfr4i iiallaoe g!, gl. t lg54l Palsoonl lgrc4 0ordoas l9!8).

After tranrrfrrr{,nii thrso nr.l neolprtosUy botreeEn tno brrodr

Irioore (l9ttB) fourd Borrtor Lsloc,iter enos hrd roorc trqlplet and lru
aln4lo pregnrrrtoleir thr,rn r,lstttro owosr

$IAr: OF t/'f8$ Af EIRIII

Va:rlatlon ln the lovel of or,re rmtrl,tlon durln.; late progrranry

ra;.gr lnfluenor lanrb blrth wel.*rt (ttaltaoes 19481 'ibomson ad fromsoan

1949t Coopr l95O).

flals lanbs arre gonor,'Ily hs..vier thna f@ale lenrbe ct blrth
(mnoyp 1%7t '&r?tll, l)o?j. The btrth reli6ht of nale lanbe la

nrrltlple lltterp nr4y bo l,nj'luenoed by tbe pre6sno€, of fsmole lasiba

(noru*A arul Arocr, 1956). La*s borrr to m;rhre cr*es terd to ba

hoa.vter than thosc bora to yarn4 excu (Itar:ronl, 1gJ?i liunteq lffii
Dlaklnoon et gf., lgoa). Stmllerly, h.avler ones rrqlr ,;tvo btr{b to

Iarger lambs (il;lnnont, 193pi ,..:rLl36s, tg4Bl illclclnson $ !t r

196?) tnrt not rrll ;"sr.|sqrrll havs obson€d thl,s ci'feot (itonter, 1956}.

itudle,: haye alrmm brced r[fferenoers ln lan& blrth urrl6bt

t0hnpman iutl inrshl 1932t ionalrl rirui }lolpenr 1935i itrnturl 19561

Ulohlnson gL 4.r 19621 lroofer 1963) but the ma,6nthrrie of thc

cffeot ha.r vrrrleu betncon wo!,korg.
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irirJpge dlffor*rnoeu ln ,ran:ntrrl srse ln ultet"p ixrvn beon

utillirod to llrurirtr.t:l m€torn,.r effeat.. in thte rpocleu (t;untcr,

19561 'l*i<lnson t! g[.1 l!u?; i,oort;r l;{.8). ,-,ho rn..inltuds of
the cx"rtrrrnnl envtrrrnnrsnt.rl cffoot i; influsnocil bJ t;rrnetlc d,iffonrnoos

br:terce.': dem +nd ptbjrlr\|r .jlhooncs to expialn thu nature of thc

ruirtcrnal effoat havo boen;xlv.:.rrc;d by ,sll,on erni lianrrofil ttrJ8) and

thc*re have bscn dlsenrreed ultir noferoncs to tho nheup by rtuntol ( f g56).

Invorse ralettonahl.ps bctncen lltt$r siae ar*. geetatlon lon;th,

'rrr[ llttr:r stle an'i lanrb btrth wet-'lht lln: krnorn to e:<lst i_ lherp
(;lermont, lg32t lerrllll 1)44i orbe*, t9o?). ..,1r161e lanbs asc

lrcevlqr and oe,r"lod lorr6er" thanr trrl,ne, :en-l tvln,i hc."yler atul oarrlcd

longer tlr"rn tr{,plots. .irlnotlo far,:rtor-r nrs algo r".BoHn to lnfluona
6trst;rl,ton ron;th ('i'erllr trnrl .."rsilr t l')4'lt rhrntcr, l'.1,)ri .,,lciclnson

g!, g!., llo? | lro,)r(1, 1.,,{rB). ,iss ,fisst:rtion len;th of langa ure€df

ls cxtsndod by the ;rresono€ g, utcro of frctugc of rmallor bnoodc

( iuntor, l'),)6, ,foklnson et n[. , I)ri?i j'r:otrr-.r lg6tr) rhilo e

@rlVaFile neletlonuhlp bolde rlirsrr the,se faotorrr €116 rsvsrs€d, t:,:oorg,

l!ui). lt ls not olear rhettnr th$ sl;te of th$ footun r.lod.ifioa tho

Io*gtn sf ..,;eot{itionl or rJrether B}r;., fsn gl-r of gerlt.rtion rroilfie$ t}.rr

8l8s ol: I;ubs r*t birth' Lt6g lrra t lgoili hae e*g,gteto,,l foetal a"trenal

rltttivlt.;' ls of orltro*l lmport.Jro$ tn iiattrnninln,f ilrtr onsgr. of

;rtrtraritlsn rnd thue s;est,rtion lun,.rth ln ,]h€o,r.

lindcrmrtrltion of tho qrtc l,n li.rti-r :r!rr ;n.tncr flqy nhorton

,ie,lt;rtlon Ierriltlr ('t\lron$ofi ,,rt^l ,l,ir.rr1:;6n, I. igi lex..n.ror, lllitr,..

'lnr offtlot i* 1;nr.r.tor .*non,gat i,riin-bosrln tlrar str1,;l,r:-besrirr.l otfos

arxl .r.e lnfluencc,r b,, the ot;.gu {r." ;.}::!t,.il,run r+hun t}ro ru;ttrotion ig
..' ,t,llio,r.
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oest;rtlon lcnsth *ir" lncrc,rae irrth age of cwo (Terrlrr eou

thrcll 1941) but not ull, rrortconr support ttrls ontsntloa (Fortor,

lloJ).

$or of tlro lanb hss no sffeot on ge,rtatlon length ln eboep

(ferrllll lg44t Fcrteo; 196?).

LI,VerEI;.If? O.F I"AS$$ rS HSA{IIIO

SaqT ;sfi1|Hl b,8ve fourd gonetio dtffcn:nooe rltbln .rxl brtnoo
b*cds of ehcop rn growth r,-rte on'*oanrn64 rcttht (0oop, fgiol Goop

and Cttlrtt 195;-.1 pattlol 196\ lound g! 4.r t965l Bossitt t!, &l.r
196?). .itudlos of r+cunlq; wel;trt tn iomey floch$ urd,cr t[or ?.cql&d

oondltlons heve bcan roported (chr.n,; crd itacf lg6lr lflo). nrton
(tnO) hs..r rsvlewrd lanb;growth nrte rturlle;; rlth lteu Zoalsnd, rhaep

brceds- J*gnob g! Et unr) heve drsc*sscil o*rry no.nrDd of rasr
onto rtlffer*nt paotune epeel.oor

i'oanlnd r*cl,'rht aoclp{tt{gons of Bonder Laioe,:t.rr r Corrlodalo

oad corrlodqlc (coogl lgi?) and Borrler t:lc.rtcr r llournoy rrd. Roaoy

ohrep (coop and, clar*t lNil hfirs boea noported. rn sersh o:.re tlr
Itvrrst'qht of sros,:brsri lanbs at ue,rnln6 rarj eu,er.|,or to rtnigbtbrtd
l;.nbc. co.rp (1g57)t ,onard g! gr. (rrCI) ad cartcr (tg6s) foud
th{it ldnbe sirod by l}orrter iroioestcr risns had hil{hcr llvanclglrtr
naar wesnlrki tban thoae slaod by rr,aller broodrl althoucg onsldrrnblo
v*nlatlon of the progsr\y bstweon *ill.'rs wlthln bnge.ls lroe fourd,.

$cr dlff,eren@r ia tho llvewelr:ht of laraba et reanind qn!

amall erd celrly osstrirtl,on of ran, l*rrrbs rbrlucprr thooe dlffcronoec

(liaret arut ferrllll 194% 1946i Chrang .s!d Hac, tgril).
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,ffsots of .rger tlrpo of blrthr und lorrrln,i of tho I'jmbf ald

r.i.';u Oj'rl.,gtr or weenlnii wol:ht [..]Vo borrn rrpofted by nqJf $orkors

(ttacel llvt forr'illl 1945r lr4bl ffl,rr'f,wcll arrt ricnder€oe U55t l.ar

;lrd Brownt lgo|t 0hf ..in,i and ,ilt, tgutr lfl0). Tho e:;;tln*tr$ of .r"fs

of d&n nrlrl type of rscrLn1rt affEet,s *nr oonuidorotl to bs ruflcatlom

of ths rullk pnofirotion of tho ,:Ism .rrrl $llK ,:on.$upr€d by thc llttrr

(rUnterr 1996t E.urrico r.tt 1947t allaael 19$; Sarrrloout g! gt ,
tt4g).

lho aotuill aasunt o1'ntlk pruduoet"t by c ere lu lnflusnoad

both by hor orn poterntl,al to pnoCuor mllk arl by ttr.: potentlel of

ths l:r{db to obt.ln it (r,oonu, l!6u a).

Sever.rl uthoru triru€ otudicd rltfi'cr€nooo betllairn brccdr urd

strains of rwes tn nllk pruiuotlon i':oor,bo g! gL., l9tr0l i'bnrol

f96;'l ,@oree l!6o a3 Coop e,nd r,r!Er' lgoj) ad nrt,lk ,;traltty

(ts.-*rnl.ooat gg gl. , l9}ttt rio,if{e, l!6u b)o
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Che.ptor I I

t; A T !-.; i I A L :),rr l,t l) i:",:'tior5

a!r{!:tr.j

'fbo expcrlnentio.l unltu in thle rhr4yr flOtre en unrCleoted

*Troup of rlgf,ty etdht rionnoy end sw€nty tro gLr (Fl) non-peraar

ol$htcrn-onthold sbosp (roplr:lqat croe). Thqsa sninulle had b.rrl
nrn to6otlror llnoc btrth ard, wsro oi oinllar gunotlo 

'nl6tn havlng

bcen dsrlye,i fron o nand,on$ brrod floctc noatntarlnetl at Ldarucy,

unlvor*lty elnoe 1g44.. A *.ffin€d ,rd iilrx, srs &$* lhoun in Fr,.;'nor

I and ? nrupeoilve\rr

An addttloml flook of one inrr*rrcd, ard ft,fty rrr, lyoan-old
itourey owo€lr eqrtotl o8 gqE|l&l of fartlliood ova. Tbcoo anlnsls wrrr
rnated to olth*r 'r tolwroy or llorjer L$lr:*istrr rrlFl of ;lrovGn fortllltyr
f*o voscetomland, rorntrsf rgfis vrorr^r cach run rtth donor .i,nrl. reoLpient

ovin iTlrfirps .lut"l,n." the bneeJLns; soason.

IqAlA":t,rl FI. 0,I .i!IIF,i{i

At tho conr$*noafilGnt of th$ orpgplmat ln Hsrrah th{r .ti.stil,ot
r:ro orpcrlonoln'; a€yere drought sonul.tl,oner rn the *bncno* of
paoture feed animilhl rer.' fed conerntriito *n4 hqyr durlr4g ..:,1trr.olt crd
rilfllr 'i'hs lfitsl of fo. dln ; htail nrf:'1,plent to rnigint,lln live..mlg:bt
of neclpient ereGu, ilrr ahown r.n 'i'arbro l. llollowlnig an llprrovurnont

ln ;l;r-rtun; 6ro*tlr rlurtn; c"rrlr i,oy *up;rluruontrw3" foc,irn.g wrlc

terr;irn""tsd. Arr choup $rora{r* pft:dofil,n;tntl;, trsdrarss.*rhito olovor
paetr.ln; fof tir* itutr.rt,l,$n of ilr,,. exp,or.llnr,rDt,
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IrIlI#Sg4ls (,I{t) oI no.rlt,. r ,:nu Lt mhnrvrr mre n
fils PBpts$l"rtll8dgTAl PtiSlOI,

l&to.,of ,rrl,4lnr noncref e$
5. 2c 7O 4rh5 g rL4 * 46.8 g o.6

4. l. ?O @.6 g 0.t 46.5 g O.4

r Eern g -,taadard, BrtD
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i:iiio*l €,"rio r,,'r.D lndh.lrtuarlJ. r,i.entlflerl b; a oerl*lly nunbered

e:-rf t r; ud {i fi)d'rtu$i,onslln .. nui,ibii!. br,mtied on ths fl*nk i+ool. ntr,ro
itrul v,:,'$e$tonirls.l r,{iJ i'or.; i'l itt .l rrlilr ir .,lre .rln€ ;ri,rtl,n; i}aFneuE.

tjbsorvatlons to reoond, ou*trous owort H€r$ :;rarle tr,loe .Lrffy (? e.,,r.

"inrf 7 prilr )r ;Dllot ertna ln oertltl.l re re rrltlrd.rann frtcr the f llonor

poolf and lnriirrldually rxrted to ,,rrio o1' four ;tr-ei: of knonn Sientttyl
,aoh ewe w;};! r:rfl,ted tslor: tbtty u:ittl tho encl .-rf cautrur.r.

'r:r)r to lc$rbitrir .rrrlcl l:r werr: r:toor,cd at "rbmt l_! ewo

e'lurvelent.: pef croror '.l'hls r+toj increarre.l to ;rp;,rrtxllnatuly | | oue

tj,.ilrl'v.,Llun; .i bgtuccn la;rrbin,: :ind weenln;.

d(l ', iI : tli L i,LAli

i'ho r:Iirer1mOnt,'il 6r!'* ts oat i.rut ln,rl.111gse J a.nd 4;UUl ts
rlncu.resd ln the fo;lostrrg sootionry.

l. i''llot'irial

-

()n the ?,rth Febnra.ry, I'iT,)t ;,, ;rilot trl.i,L uas oot upr ftr!,a

trlirlr ilhlch lnvo.Lvotr 2o )-yean-ol,J lortre$ €iro.j1 ;, iio.rnoy J,n,l ?

ironlgr Loice ,tcr c:ntiro ri:u,i;, irrll tr*o rrb,,€ctive*. Informil^r,icn HarI

rc:Julro'' on gofl''rdotro hlr; - ottariiill reapon'c rariir,ronilhtps whratr

nl ;ht arl^;ll}t Ln J*tcrninin , thd: ,roJe of ,rt\;t-?l;:nt lti,..iru aefUin

.gorrariotroprrlrr {ir.i. ,. )} to i.,6 use,l ln tlre m;rln eope"lrunt. In

;triditlon; 8.ro bri;"I pllovl.le..; l f irl ,.'..; of ob;ectiv..l;. t,.,tin; the

fcrtillty of ,{ uir:,s ir.tcrdl,-j for lirtcl" rir;e.

r,y*llo ..o;itnilJ tllroo t.er;: l,rr.,ecte,r i'lth elt,,ei, frl0 t or t!0O t.u.
i'r,...ir on u{op1 1:l'or f.} of th* r:e,rtttru; l;iclo r"hich folloue,l iro;fir;.}t,agen

* i).:it:c.r :rtxl lu rrre rrt,i.
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troatrnentr lhsrro anl,o,rl.: xr$ro l.lrpirrotord.acd ttrres tl4ilo aftor

rurtl&j to a aln6lg sirs. i-he ov:rrl,,ur r\rrrpolrisc rr..g rrecofilo\i ard

rssov€ry of ov:r uttrnrptod'

2. liynclurnlgatlon of tJcstrou..t Cyclsg

?o f-rolllt.rte the coiluct of ova tr'rnsfar erp€rlrronts lt le

ncoosa;u? to oontFol thet ran*b*r' of cwcn ln Oootr.t|r at {r|uf one tlmo.

lo tbls enl, oestrtmo ryolcs in donof and rcalirl"nl 6rt6g vi€FG

sSmolrronlsed f,ollq'.ln$ f5 dqy t,coatnentu rtth lntradfa.;ina.l epon6ua.

i:aoh oponge mntillne{ iO mg. u.4 {ethyl-l? ( -awtorlptlgpdtt)rono

( .,i.i'. )r. From 4th to ZJnf .,li,:rohl vir.$,naL po:ril€rrlc$ ren6 lnsorttd

!,nto l?3 tlonor :*rd l6i) nrorplont GHcEr .'he!e poonlble o conot:.nt

rcrtlo of donor to neoipl€nt cwcs (9ll:') rcnt tr-*iltrld eaob day.

J. ,;upersvuletlon of Jonor ilrerr

'uporornrlatlon xarr irr'iuoed 1n tlonor snog by I clngle

subautirilso,r.: tnjootlon of Fr'l. r.1 ,,givun on,i\1yc l1r ll or lJ of ths

oeett?ua qrols whlch follol'rtrd ,,:roijeotqlon tnrertnent. A dosc of

t)00 l.u. r'r j,L.jr wiau lnttl,:tlly ernlrloJodr (b*oo.l oR ptlot trt&l

regult;;,r but as nrgult"r !s6rrnt: i,r,v;litable trc.rtoEnt.: O.f lfOO .llui

lJfrl l.u. .''ri',r^ro Irolto nllro':sedr iror donor sue"l hthloh did not shor

oo.Jtrt.n ;rftsr $ponaj$ rdlth;:"re,.iit thq tllrs o1' ornrluttOn n.r,;r astln,,teit

Errrl ,rr'ir.re .rCrnrniut,.n-,d 12 ria,.y'.: ""fter thfu tl,inor Tle ilt11' of oo:itnr8

,lOts*tiOn vifi:i t,;l*t!ll &"' ljei! O.

*,lno€ ov.r tten.;fcr ' ueno peri'ortn€d fror:t tire ,th 4pral to 20tb

;une, Lt a,.;:r nsooEs&rJ to JlvB ir] er'res:t $ec:)Dcl in;cntlon of I'rj''..i.

tturlr,,'; il. rrubsoqunnt tlc*trouo riyolo. ",wr;n oFroil t}.r@ivo'r tttr'ee

tnr.rtr*entrrl eeqfuenltillly tr^e;"itcd eno.r feci,lve.i oiilrer l)).1 or ltlrJ0

trtilr ,'ri r -jr

r U;>;olrn ionpa4l
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i*ri, Jr.RrJ.i{TI

;n &ssosannnt of thc fertti.tty of tbe ra.r-,s to bE used rag

;r,ide pr{or to thc r:tart of ttre cJsreelrmnt. iioiiel eanrple":' obte,lnrd

uelr\i arr olootro-,eJaorratlon tocirni ;ue, wcre sx -r:l1nea {.or srrldona

of vl,;.Iorgui! hrevs rntllity. tn iuilition, trlconoo of, fsntllo $putrr

rei:w pro\ridcd by tho flnrU,rri| of elouvotl ove ln the flu:rh1rg,r fror";r

artsa rotllt€,t ln the pllot tr:i,i,l.

g3:-$**{SiI

ilonor srvc# HeFo Lu;rr.rri:"tonlse( i,rp$ro:d,r,ately f? iroure aftel
ftg;t boln,-; crb;:€nted ln oo::truij enJ the nu:rbcr of r€o(,rrt cor?one

Into;t ;'nd lirae,{lan :"olltc1e"r ( > j xm, in i.lx:rotcr) roconiol. Ovtr

wore t€oovorod fno": ilre ro;r,rxrfisflvc tr.ilot b; fluohin_; tha pallopl:,n

tube and a,borrt 3 o . of tho rprrt dl,strrl portlon sf thri rrtorlnt [omr
'.'bQ toohni ftre usod !rl:l ,.: rl,or,ct^1bed bJ iiur;tor., idcvrg end, .ot{son

11155 t.
;;tsrlle :rlrcop s!ru,., the rro.l.lw,i urjoJ fO!1 {)v,r r$oovory, re{g

*bt.:.lrrc.i fronr uii,,rre bio.:ql coli.ectorl at ol..u;;htcr or frorc the Ju.;uror

voln of, llve nxns, i'go .rlo,.)!t .*ra; @ltootc,j in r;torlllzei.t baakerep

allorgori to clotl thcn stots,.t at J')t) for 2{, hcur,ro Thc serun fnor:tton

utr,.* iieodntsil off', contr.l.f\r,;o'j, antlblotlo adde<t (tcoo unlts
i'uroptolrlr oln per i.tl. )1 citz,-f ilter<rrll otrrl rile,iorrsei l,nto st$Jrlllr€d

irot,tlo-: bofon; ;torngo ,:t -looc. hen repirori .,."or rr$e Uro esnrrr

w:r.'J th..r'.e,J tm* rehl .it 3:o'; ln .:, .,,..:rtetr b.r,thr

.lror-redl*toly follo.*lrrr: r.t-.cov*ry flrrr*rirl;,,r i,rerc e:r.ilglnod undor

*r blrroarl;rtr r{t,oroflcflf i€r l.,h,x&r,ll |!,,tnu ,,.,}oli\l} trIrconj.eli on the nwlben

a,n.l ut.ri$l of OlOir.visrr; of ova Jtru;ent. A,rta$r)*l,Iy nor*r*l $o,jnfiSnttl,tlon
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for the a6t of ov::r ws$ t*ken :r:; tho oniterlon for fcrtlll,srrtl,on.

ova o*or'e tom;rorunt\r atored in eur lncrrb.;tor nt Jloc untll rsguirro,l

for transforo Tbo atorrlgu porlod aoldon exoeoiled ono hqrr.

0JI'i i'iiilri"l',.11

ileolpl,ont ltr.s ilcrre lepa,rotomieal approxirnate\r 7? horrrs

"rf,tor first bslng obsonrcd ln ceotnro, ad thc nrsrbor of roooat

cot?ota lutea reoonlcd. iloolproo'l transplnnts of; ,lmaeg il!il Bt,t

ovar &t rsrtos o{' one or th:p"r. ova ir€r 6wc, }rer$ marler In rmst oa8ag

.:Lgsl1 ovir uclo tl."nuforrud, ti,ni alwqy^r to the utenr: of tho naolpi,ont

6lOo

Ths leolplentrs tr;iot war: exts'ftoriocd anj ova trsrrufcr:rod,

usln; scsentl:rlly tho nsine t.,otrnlqlrG as dsccribocl by lhrntor g! gL.

(t955). OYa rrero r}mtly ovacui*toil into the lunren of the utsrlne

horn ghrrou.:h ii Frnotune on the antlmeoonrutrtal bonlcr, ? to 3 cl.
fnonr the utero-tubal Junotlon {lare ros.r tatcen to enrilrG tho plpcttr

polat ues fllos ln tho lunrsn of thsi irtntlne irorrr bcifotito ovstllatloq

;*,nd not irbovo tho uterl,n6 ft.Eloosa. ir,ftor rlopoaltlon of or/a, thr

pipetto was otreoiccd 'to onsrlns .rll ova hgri bosn trs-nsfe$cd,.

4 s;vudrRrrr of tr*o ovs wG$e -,lirod in eury utulrro t.oFno In

oe,{rd ri}@ivlarg onc onut vlth a olnglo oorprs lutmrn, tho tronofor

rsa nado to the uterlnq horrn *rl;:ioent to tho ovl.r.7 contarnln3 tho

€otinro lutcurr.

ifuos tqhiolt leturnod !6 gr-rrrtnrcir fol,ottni; tr.,nrlfer ner*: cltlref

*ubjeotod to o csoorul trunrfEr if irv* wot{! rev.lil,ablq, or naturllly

m;rttd, to ontl of the si,trss olrcrul;'usod. irX,I irre:ln,"rnt rrrlalplent crst

Hsne allowad io :o to torrn.
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F,"':J; iiqpt 0nrl0lltO

Thl oyot'".n of cookrern ( lgtr,.,) uas urgil for thn gnodlng of
i{omnGy nsoti}tult cr.Je$l on face rr"ool ogvtr (f - ma,rinrn ovor, ! r
opon f;rood). fn Fllprea I ;ud 6 rtanney q.c$ mrr"onlpndlnt to fao
gr:xleo I ent 4.? respcotlvo$, ans shouur

gB ",*i.;tt ti l'{.i;irid C$Jgqf ff I

onr week prtor to ranbln6, flrl untll eftor 5srturrtlon, esro

shlolr tu{ rcol.tnd thno ova of tr.nsfer xenE cloocl;, obscnrci ln
stpar.rt*:, i)€ngr Thia prtoodtrr{.} x&s follosed to anoid poeolblo

onlbalon of percat,'r6o rh*no r:nrlttple blrthg oo.rilrrrdr

Lanbs roru lclenttftod by a aor"l,e.tl,5r mrnbstsd, notal o*r to61

Tnls xas lnrcrtd vlthln lp hqr:r of blrth whcn oboeratlonr oa l.nb
wel.;ht (to trhe nrarogt o.45 kg.),rad.!r, fiero al$o moordfdr Tto

lerurth of 6nutatlon $nB nor,routtod to tho nea,rreot d41r, oornrnonotn6 from

tbe ttna of matlng of ,lonon 6xoo.

idhartr mrltlpb btrtha oecrr:rod an ettonpt yea rna4o to ollor
thg oiro ro rrtar arl ther offeprtrqEr iknrgvrrr, ln ,lqao orrsoE lt yag

noos$aarJ to ruer alr or prr:rt of r.r llttor on ., f,ostw ,:lan. tanbr

rtarrrd ln thls !rart::6r uenr oxorudo.j fror,,r t 566qusnt crper.l,nontal

obseryltlongr

r;aile lrr*rug ,*,gn;) not c.,,r$tt.,torl' All tar*bp ue|lo ileanod

epcr''oxinrlki\r tff) cl,agrs ;ifter oirth $.rrt urclr ueig]rts $soonlfilr
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j if.Ifili)q;i Ut' A]:ALytlILi

l. Dtsqp.rtc Cl..rgetftgglpr,s

t\ro dltferent nctirods of oorrlrln$ ant lndopcnlcnoe tosts xrrro

usad. lrlltbnr chl-|r,,paru to*tre or the rj..et;ltlstlo wcro unploycd. Tlc
fonmr ls tho trrodttlorull wqy of an*.\ratn; anofi dats but u (bir
llkelthood rr;rtl,o to,rt) rur.r theorutic:a,l advurta.iao (.:otel erril Rolrlfl

1969) ant ls omlntaittonolly alnploro .ih€n ooly 2 ola,s,rtflorrtlonr

vore imrolvodl Tatsst @nroctron 1"or ontlnrtty woe appllodo

il;rrtlsttru Test forr honogunelty of vr*lanoos woE ucod, for
to$tlwt tho eqnallty of, v.:rl:rnoeu (;ncloor ant coolrraq lg6?).

;;l,fforenes bcts.;Gn pallo of rnstrns rCru lnOpeote,1 ualqS iirn@nrn

tlurtlple iir*flgr 'rc*rtp oxtsrxlod to ,:;$oup rnoans rlth unoquol sampl.

olaas (Xmmeq l95b,,r :.lstl,m{rtos of v.rlan@ oomponants u6r!

eonprteui follortnil raout an:,\rgss of verianoo (see Appanttx r).

.7a

ttr gaacrul ltnoar mafiranrtto*l mdsl

olaanlf,loctlon r,rlt*r lnteraotll)n ?r&r uscd for
mctornal sffsote data (Choptern TI).

ttj*

whors

u

ru+"l*b,*(ab)ft*ul;k

for the hco-$qy

the onnlyslo of

*r

b.
J

,*)rj

ttjt

ths wpnull mertnr wha cquaf frorgenolca
exl*rt in or,roh nrbolese

cffoat of ritatorrrrl gsrct;rpo (t . t or A)

offeot of lanb genotJDo (J - | or ?)

lldtvirturll interaatlon efl'octc ilxirFoeg€il

a$ devi,atto'ng *r.ot"$ the r,reryl u

orlror poarli,.r to ecolr 1, *
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As tbo anbola*rr runberru no!y, une(Irral tn tha datq thc lsost

squlroa mlftod of ftttlne mnst:lrrte (tlawey, lg{co) wea ua€d to

eet&oat,"r the rnatn offeot'; anrt Inlor{;etlonr ?o$ts for statfurtlc{
al;:xrifloanoo r6$c by ena,lycte of, varionosr Jior thls ptrrpocg tho

"lJk ,u* :)a8unrg.l to hnvs a t€ro nFanl en3tirnt varlonoo, and I
norrnnl ill strlbu tl,on

1"or the data on larib ils{ilrln;; wclght (cha,pter vrr) * eugttry

mre oonplex modsl reg usadr

ttJro I tr $ "l * b.i * I * (*)rl * tl.rkl

rhgrrc

o* r rffeot of, srx of fenrb (h . I or 2)

Srtlmatos of verlanoo ooftpoaonts vcr€ mt orrytcd fgr tltlror
nstcrrral effrots or rconin I gotriht date. ?ho rnlnber of drgrrn of

frau'ian for bo|,h Fatcfiral rinrt lanb grnott"c rerro tnldr{rnts to oDte|,l

aoanlate c'"rtluiatou of rml:lanoc dnrponcnts f,or the tro meln rffoots o!

ths lnters.otlonr

t Rqlgllni.tifgoreto anr :on!.trrm$g,.iSrlqFlec

In ths ana$rrte of d*ta rslatirvi nr*ors of oorpornr lutcr ard,

es llvorel..gt (Cbapter IV), ttu teabnlque of i: ioefr.al olrolrrtloa
ers dsncrlbod by Petnrn ami" Yrln Voor*rlu ( l!4O) uss used"

*o a{igqtr4 ilqgrJrns iicl ills.St_i.eBE
Ths reqrlts of ;:na\'ota of date on laob *o<rnlng uclgrtu rnr

ontainod ln Chapter VIfr

Ixrrubs at woanlry usn* fnm 95 to lO5 dq;rl of ia;oo AdJustncnto

wo$a ;narlg to tlre *tentng wel;";irt oi'oash lrub to $o&sv$ lrntrn
onvtrormontal ot?gotnr fir* oorrngottonn i,r:plqpenlod nrsrs thass uecC
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ln ttrtr llc Za*Igld ?latl,orral I'looic .ioontln6 ,.iolrsr:po

A'JJustmonto oarlc rcorio a$ follCrg r -

itngl,c lanb sor,md ae a ul,ry3le

Slngle rca,rd eru e trln
tUtn rcarvd ao i tilln

It*ln rtlar.od ao a oLrggle

'lr{.plot roand ar a tflplot
lH,plot ftlsr.od au a hrln

Trtplet noamd ae c sinftlc

i.jrtottr dqy urdor or cryer l3O

dq$'c of, egu at ucant4g

no orrcotlo
+ 4.53 h{.

+ {r}J l<;r

+ Jr l? kg.

+ 6rlf'0 k$o

+ !r{{ k6r

+ 4.5f, lc6.

g OrltS fu.

Thr parumtor of ."eltlht ,ial,n Por Dqlr for oeolr l"arrt rar

cxrilrtcd ao follcg t -
l{to at f{conttrfr - l{to Et lilttb

'dt. Cni,n For IbSr (tss. ) - Ago et i{ocn1n6 (.I&!nr)
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Chrurtsr I I I

;IF CiInOil Ii ArI f)ll Alf D tloRIo?;al,

sTI i:U L.i'lf 0l; OF ErlIts

i'oR t$A 'iitA!{iiF;R

tlhc roanlt: preasnt6d i:r thlc ctuipfur wore cbtsLnod ful:tnt

ths b1re€dttt.; sos.$on' llOl.la*lrryS honnonul trs,Etmcnt of donor and

Ft,alplont oltoe, for .ru, tFrunsfilrr

ItiilUtTl9ltl. H U.rg{$J" }U.l,.lt0'"Dl.l f'rilN - '1i19ffi
$,+$fHtrT

l. gt'fcOt of brecd a,rrt erro of orc on ths r.rantfe;t.f$on of o€ntn[

The lnd,rtrnoo of oGrrtnre ln 158 Rornoy '1D0 tsi,X 1'116p'Tooth €ttot

fOllor:Dg apottgs ulthilranal Ls stlottr ln Table ?. A'nnl;rl$ of thcsl

d,st& 41il tr11t $hoil a allgrlflsmt {lffereno€ botwtren broo{r [n thr

rnurbor of cros gtronl&.{ orrsrt or allcnt oautnrsr

Dat;r lpoftd for ths, 'T1.ro-i'ooth erntrtrrlu an I rs$rlts frorn f ?O

5rJ'ca${Id ilOtnoy o?rog grtt prsr}onted ir: tablE 3r A gl nlftgtatly
a

(treat$r pxrportton (C111z . f.LO; p( Orot) of olrrcr (9a.5;u)

gonpa$6d to 3onnger (8r#leyGfr' sltortd mrt oootrue ef,ter pro6osta5sn

troatrmmtr

?r itff,eet,,gf bnco<f -erd q8L.of, *t!9 olltbg-tlrnp-iptortgl bctw.gep

Tnbla 4 s$d Fltlum ? shdl tho rrrnibcr anrl pcronts'€p

feepeotlvoli,.r of 1Lq-?Oottr €sc* irr o€"rtlgs on ctrch of 0 ria';rs after

6poj*,.is ylthd,r:.rrg[ fut *nr-r,L;'uiu of thsutr fr.oquor:qy rtlstrtrtrutlonc
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'f'otal lbtnbcr

-

of &r..

-

l, of hcs

-

shorlpL,Orrrt
Ocstms

-
ttmejr

jiLK

?l

,,

t?

f5

88

?o

ix).6

?8.5

f,otal 126 r58

Chl" . 1).01o - tlot il.mlficant

TAitLs 3

l;lFEgl oll ,O;:,()1'li,E O-@

0t1 ()J;iTfiiii

-fo oq

;'lfOt

Fir$c.r pf .Lryor ihoutng

OvrEL or r;+rat 0eirtJrre

?otal lhrmbrr

-

gf thr?l
43gs!l

ttprlnr $|qrt
Oosttut

5-J|rg
t8- nontbr

ill I
126 12

rao

t5s

9?.)

79.7
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#hi2 . 1.Et) - P( 0.Ol
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rovcalcd e Blriniflqlnt br*od effect (O r I ltgfll p ( O.0$)r

slnl,lar fre$6nqy dlstt'Lhrtlons fbr thc !-yoan afd 8d

l8-nonthr-{lcl crca Bre @nt;itncd ln Tablc 5 (nrnboru) 
"rut 

ll.rrn I

(perogntri6c'l)r ":69 of o*o, anrl ths dlstr{,h'rtlsn of orea ehonln6

ocetnral rcre not ird,openlcnt (u - f 5.S; p ( C.Ol ). i'lthln thru

d.1yu of rlm6to r.r:rwrra.l1 fti an tlOF of Fyacr arl tS.ctltb ahittp

rcro ln ocstnrat respcotlv,r\r. Oldar aryo6 ap;toafilal to bo nolcaaod

fnorn plhr!.tary lntrlbitlon tmr-* tllpfully thm J'orrn{grgr euoe follonlng

tho wlthdrrral of tho tnhlbitory fuotorr

Et0rrJ,q3lslj 0:p oi,lJli0.'' rtroll t4lg

'fhl reqrltg ln thc rootlon vorci fror lpanold Rortrey cror

gflvou a slw;lc lnjootlon of Pr,' r -i.

l. Oqp,tro:,g,o{Sq .Lsn;tiulgl}qftJ#t: PrjL;ir 4$.iqqtt$l

Th. tcr6lh of tJrs oegtm,o qyole foLlqrta; tbo lnJcotlon of

ll00r 13O) or llOO lruo F...,,. on d.1y llr l? or 13 ot'tho qyoler 6$!

preornted tn "Foble 6r An arer:J.yels of rmr{,anoc s}rctd that nrltttor

tb* daool aor thc tlsj'of InJoction of P.i'i.3. had a ul,Irll'leut effcoil

ort ths loaf$b of the ooetnsu.; cyolo. iluttm"lted of vsfil€rnoe

cOerpononto (nppon tlx I ) novoalod thot 'lossf arxl d.il' Of lnJoct{on of

i'rl r ..r aor;ountst fol 2," iru J. roepaettvull', of th,: tot.-:l rrrrletlob

2o g.v-e$gnJssEogl

?,'.'.bls ? shora tlro onirt{rn r${tpfit(t of tirr: f }) ct*ss troatod'

*tth Pr j:L..;o ln t$rfi',r Of the r,".o{tt'l ttrr$or Of ':OraOfa lutear {tl}l 6t?ofo

lutqa plun largc f'ol}lclo:: ( > f txrt ,ti:*rtetor) por 61rer A furthsr

3 6lrrori f,l;[l6d to rveponl to trtriitrnont. nrec$rg'r,fry rltstr{h,rtt$

'dq!vu$ rson* plottsd unj thoso .tat;r dl,d not i'ol,lor norni:l dlstr{htlon
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6tlt-T,rao [n eddltlon, i]atrtlottr ",r Tost for ir'r*8,:jrrnaity of vinriiino$

iieolo{r,,d that trre varranol,. ,rlfforo ; elgnlfloantl;' beti;e6n ,,. l'1 
"Jo

tnlatment,l (i1r;renirlx It). rol.syrrfe .1 sguan, root t!.{inafortnntloa

of tho d.gt& .rhored slnl,Iar v,,rl:r.rioalr ln the ,liffen:nt tnletfisntl

( ,l;rendlx II). i'he fseult$ for r.rvrrrfl<:ln rerlponae al'tur tfansfogr"rtl,on

aro 4ivon ln i'uble ilr

'lhe ov,.rrlan f€sponse to lliOo irue r'rl r.,r ras hl .lher tbga

thrrt to both lJt)O l.s1 irnd llffJ i'uo i'r:e .ir An .rnalysifl of vi{rl,*noa

('l':...blc 8) rcveolsd a gl{.triflo.rnt efl'oot of drJso of P. r.'r on

ov."rriirtr r€aponser both for the rnrnber of srpor,r lutee (p -. OrC?!;

26p sf totgl varlatlon) and tho number of oorport lutse plur lar6c

folllolcs (pr 1.0'Ol3 75,, or total varlatlon). ,t ihrnoanrrr rilrltlpb

;iange lridt ;roolforl th.;t for both thoitu iilcaerte,i of, ovarrian fcsponse

thsre HIFB sl.lltfloant 'Jlffen:rnco;r i.p <. 0. .'l ) bctveon ljl.)t) 1.u. ani

ll0l iru.l irnd ll{}J I'u. *rld l)t) ) lour ,!. r"1 rro (Arrperrllr If ). 1?ro

effsct of cir4y of os;trourr oJolo of' tr**tr:rent, on b,rth r:rcadulr(rs of

ov:,-rian re.iponse, uo;: allnolrt r:o,;li,giblc ( i';lble 8).

.). iicqqrfqrr:' qg.oY,a

rln attem'lrt nas r:,.rd,c to riloovor ova fno,r' l lf eucs Hhloh frad

bson tt.s rteJ ,.ltli r'.. . . iin i;rlJltlorurl !.: ewOe irail FeUOplsn tubt

obatlrotl,,:nsr {rn6 furfhot si.ie urd * congulrlt,r.lly doflci,.ent uter{'n€)

ll0t',!.1. :in0rri ? (u.") Cr+oril ttr) ov;r lcrtfri rccovofgri. 'ilrlE u;t* *rgf'O

ex.,:3i3iJo,i lr.- ;orcont;i;e.r antl tr*nrtarJtYtol ullln a"n i.regln traneforsrtlonr

Unlese othenrger lr:.ilc,.tetl iire re,tults Hern, ;-rferonterl on a !!1g !I!g

bosig.
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(s) ttffqnt o4 tgpq nf Jr,F,;.. gn,tire Horru$tqqp q[
ovs leoqlgEld,,por_oJrq

?ln praatagc reovorgi of sua r)or ctrc for tho tlrroe don

lcvelc of P.irr:;io oEEt CIhsrn in iablc 9o A Ber[sttfr,lost for

honol3unoity of vsr.tanos of, thorEc trunsf,or"€d dnt.ll rsvoeld thrt
ttro vnrlan@ rs8 hornrypnoou,s (cU? - i.u_'l4l pt slgrdftoaat)r

Tho doso of PohJr lrrxl a gli'lLl'lq,$t elfcot (g < O.OOtl f?F cf
totnl vartattoo) on tat pologrrtagp rre@?cry of orrao Slnlftoeat

dl'ffrroncps bohors ll0o trur {rnr l5m !,11s P1i':rjr (p < or0!)r {pil

f3')O teur ad l5O0 l,rur Prl'r;ic (p< OrOf) srru dleolorcd by a

Drnsrrs l',ultlpl"e ttrur+Ss $out (,l,4reudfur II)r

If ths Fcr\Bnta6p of orra reooyorld raa elcnlet€d, flom thr

proportlorn of ove reoonemil of tho total, nrnrbsr of wa ohod (basod

qt s frrnt of oqtona luterrlr frrorn all *.a{r $$srlvlrtr eaob doss of
Prilr j. thr rcooyery peroanta:Sss rd6d{ be 8f6i (tlOO Lur)r 8#S

(flm lerr') &nd 6!i (tyOo lrrtr f,,ttrli.). Arralalr slmnd a

sltgrlflsfit esooqlatton (Chl? . ty.30f p< Ofmf ) Uotrnea !'roorrrry

porentngu $rut P.::lr"ir rlossr Tho elif,fslonos l,n por@ntegtt Foowlllf

bettreon d,ota pootod for ll0(r Lur ansl l!$o lour ( ,UfZ . 0.3?l rnt

olgrtfloant) ed f!0) l.ul Prit.-;r; ro:r atenlgtsant (Cnfz. l&3?f

p ( oltrtl ).

(b) EtteqLof ,Qfnr{gq ngsooqgssF.tite *nrqoptq& qt qtrt

movered txlr ardG

I'l,,.;urruo I snd fO shclr thst mtthor tlm nrmbtrr of, corpora

lutoal non tho runficr of ooraorua lutea pluo lorgu folllotros pGt 6ctr

had *4r Esrl€it offeot ori tho paroent*6o of ore reoova:ral fnoin that

clr€r lb'*evarr e doolinc ln the penoontagp trooo{rBrTr rxro -:pparont rho
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ths ov&$1,6 lrstponss sxo$sded 6 to ? sorporr) Lutuel e$e ? to I
oorlFoF.:l luteo plun larlga follieles ixlr tu6, roepcctlvo\rr

(o) Efilect of _?'!re tntgtErl fnorr pnno? of qo_atnrs_to

fponntqfv on 3\q pe{gggtene_gt erL.jElogl$4

OUE wcre $ooovsr'od OT to ?? frsu.rs ef,tor ewoa r6sa flrct
obosnrsl ln ocirtnrc. The tfum intsrrrrr'l bctveen oreet of ocstnrs

and lq*rrotof,{y hsl tro mar.}.6{t ci'l"eot on tirs rroroentqJs of elEt

rocwonql por Gro (Fir;una ll).

h Fcrtlllootl,on of reoovarorl sna

}torwal\r clcirveil CIya at ro@rr{}r!r o* ol;:hr:rllY,orl eg brlng

fortlltEod.

tif I lO oro.; grteldlrq; wc, 6f {6$") ga;no onl"y oloev€d ovat

tl (24.9fti unoloovoti orra onl3r, wlttlei both a}",nnreii anri unole#

o,vrB ?rarso ne€tbr$J fron 16 (t,X.!i) ssodr 'fho dats wrre tluneforrrod,

ur:tru3 ra anuln trt'snsfo$rgrbton an I urls$e otlicr*llco ntlrtod rerc

prcscnt*d on a petr gxo bor;lge

(a) -ffeot of dose of r)r r',r on thc paroentrns of

rsoutrered trva f,ertiii.rgd oer $rs

Sa,r{lsttrr To$t for hw.n6erutty of vsrrtanc of tho$c

trcnelfor-nred, dnto rh*af that th6 rm,!'l{rno$ rnlr }rotrotrg,,noolo (Ctrtz .

l.$31 not ulgnlflo'nt)r Tho poroontage of rooorrorod we fertlllrod
pcr ott€r for oilcir {oae of l}r '''r,ir io prooontsd, I'n Table gr la

nna\.ol,a of vnrtenoo rowalcd e stintfl,cnnt offsct (g < O.o29t lfi

of total variatlon) of F.l'.,r rl,oos on th€ perenta4go of romvorsd

rya fsrtl,l,t$s{. liltre dtffcr..}fio* (ttltwoc,n tt'fi !,rttr runt t5t}0 lrrb PrilL.ir

i*rsr nhcxrn to bo.rl,gdfto*mt (p(ilo0l) bg a l.L'nnsrnre 'hltlplo:lCIngs
Iost (Apperdtr II). If lro.revcrp tho porccnteu;q of romrcrud ovr
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fortlltrrod rtrl$ ooi..;nltqrt by of,i ir.ltc,'rn'atlno rr:otlrrrrt (1.c. vae

oalculi.t*d fruir: the irrolrortlrrn of; ov'' roodvtrrod feltllleerip

of the to$rl nr"zrbcr of i:rrra rowveredr from 8II ot io ntoor.vllu

olroh dos€ of i)rl'r) the fcrtl[satlon ratso wqrld bc lmF

(lf'n t.u.)r 6l,i 1lJO0 l.ur) etul 91.5,', (l5OO Lrr Po .-!.).

Analyrlr slrfiod fertlll,ostlon rate $txl i)r:'i.:-.. ,l.oss} trero otrong\r
aI

e;sod,at€d, (i:tr!," - t?.l?f p< n.00l). tho .llffortno ln

fortlllaetlon ratr: botreen data pOol€d f:'Ottt Crctr.r 1fl,rrcn fl00 fut1o

,rrd l9O0 lotb Foilo'jr (CU? . l.?5i rrt ulgdflo:nti 06r thoso

roooivlni tJOt lou. l'rJ,L-io wcli sl,nifl,aent (Cttt r t3e2ot p( OrOOf )r

(b) ietfcot oti?yqr{anlBgigpoqso 9!t ttho LsJpq?a€B-of

fsoqvarcd .qva fo,qtlllqg*,rlor aro.

PLirrog 9 8lrl lO ohon that rchur ths nil&or of oorxnro htoat

or corporF{!. lutea pluo Iar6U f;OIUoIou caoo(dod J pcr cfl61 & d.oltna

Oootrrttd ln the perogntsgp of r6eove!s,,.! ovr fert$lsGd. Tha roarlt

for $ to 9 orporra. lutcs €rlrl 9 to l2 oolportl lutce pluo largc

foit|oleg r*r Mr.trtrr but onl;. I escs @ntrl,brt€d to ttr[o 13crrl|.

qgu f.q*111e€4 o€t gEq

AfSe!. anl tnoludln.t d? hurr$ ftt{:r tlw onsot of oontntel

f.ncroaolng lntorwals tO le,:erOtOr.ry Up $ n ttarrep l1rd nO markd

offoot on ths puroontid*r of ruornrrir$d. w{t r$lri*h Hor* fofttltnod

(l'l,gre ll). ilottslorf the n:mrlt for ff horrcl uas hl6lt

(c) iif&rlt ot,the tii:ro-lnte.q&l frtm tLs.qnigt o,f

oo,ztr.lra to l,pnqrrotofqv.-On the JAgn$mg*qq plJs.qpuqnd
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CL*.AVii0{{ Ol-' F.:I("rILI,,ldU rE I

Of ths ]88 ovE rooovorodr tlo (55.6;i) cre!.e oleeysd at

lep,,*otor1trrr Ove of dlffcnlrt; olo.wa6o atagos r*cre fqrld ln thl
sare flusblas fron B errss. In 4 of, thoue anfuB.le tiro mrBore lutm
were obscttttd fo bo of {lff,ortrrd ego'rr Fl.$rs{{ 13, f4 otrd 15 .hofl

e l-l a- arul rt-orU tllnjm, reoiraotinolyr

t. ,lbortcrt and, Ionr$nt lntervul sfter tlro oruat of ocstnra

lp -t{fi-rqovcTr,of cgob pl.emr,crlo ,stama

i'ho sbortost sr*J lorlgaot lntenrcl to tho raoovoqf of ceotr

closva#t otap ls uhorrn in Table l0r l,lthin e{tdr qlcava6o stegt wr

rrro obtotnod akoet throughout the totsl tl,iw intorval ( lO hilrr).
Thtu oqrld lftiloete a rldo poe*lblc t!ror3ntr86 &rtlnj tthtoh caoh

oleavqp utogo nl.ht bs tsootronod. Only 3 ctrss mntrlbutc{ to fb

no,:ul,t {'or t}w iro€ll ot &r

?o iban lntoral sftor tirs onsot of oooinrs to the ruoovery

of saoh o.lccviago etsss

'labls lf ;trd l11.1rro 12 stierr ths noan lntonral aftor the onrot

of, oelrtnrs to ths rgot\tortr of egch ova olucrra,iru otag\io fhose

nesulto $ullo,r"te that th,r fcrtlllsori ova clr:;nrcd et a rapld rotrt

st lsi',st to ths {}. to ll'-orall st;.qgrar

(a) liffact of, qlo6q of i'r;r.r

fhe msen tntonr,r.l aftor tho onsot of oe-ltnrs to tlre truulnlry

of moat olcrvagv: at:*loo for eirch dose of Pr:,o.'e {rf'o glvon ln labb

lal, ,.ooo of P.ll.'.,. had no niu$leril efrfoot on tho lntsnral to rcwvrry

of cithor ii or 8-ooll ov'1. ',lth.{l. ani {>osl'l ovar tho lorer thg

clo$B of i,.;''rli. tho nhortotr r{a,rj the intor?r"il to reOfitsfJ|r iioHov6lPt

ths oonvoroo ap::llcd to {i- to f?-onll mrsr
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szuuHnIAL 'lR:"qT,.;,!ll i,lF. br i!.: idltirll pr%J.

llata beo;rno eva'llnble durln.; thtr rtrdy, on ths ov€ultaB

rsgjlonf,c of Ronnmy ar,e:l {re{uontl.llly tr€.rto{l t{lih Po li.,;ir ln tho

brri:d119 tcar:ott. fhe nsuults {n fabls l}1 xoro frorn o3 wee glwn

trcor .urd ? rwan throc lnJeotlonp cf P. li.,;. 'lhe;lo d.rtoa ilr.r pertly

oonforrtdot oinoa the doso o!' f,.irL,ir l1el6 not @nstant bstecsn

treatnontul for eaoh anfu'ral.

In anin*rlu 1$,ven t"ro 1n.1"oti,ons of llt){) lotr. P.r'.i.r thc

nrmb€r of oor2ona iutoo i:rxl orTorir lutea plus leirgs folllolcg

obucrvotl, Jaoll,nod aft,vr the soccrd troatnent. Alnol an lnoasaEa

ln doeo of ]OO lrn. P.l,L.;. (to llrOO 1.u.) ot trho socoal lnJootlon

fallc{ to irrudnoe any rurrkai l,nqrrri.r.to in ov*rtan re:riunoor Tbogo

result.r abor that a s.rnors{ rlcollno ln ovan'l,en miipons€ goanrnld

wlth ;nroocaulve ttr. atmonts of P. l.r.i.

in lnonrase l,n ov.rrrt&n sisc e'nd tn tbe nrmb€r of luteiniecd

fol.lloles Herc obeetnrod sfter th", ascor,,,.l an't ihini P.'Jr,i, trruotraentrrr

In sornc c$$ea thts arrxtltien n3"e &B;rool,:ted with , f;lluro to

.rrnli.*tcr Of tiin ? etoB riiven tnrr*r'e lnJoottonu of Pr.'. i. J (,i}.)

f'.rlled to ovrrlato.

?he 6ytnr,ttrl tr.ot oi- eutr ilr t'sirloveil ihn:e daJ'a ;ront-oe.rtntsr

nfter tretatmsnt r,ltn ltloO lou |r,'io rr (t:rlrt lnjoctlon) la shorrn tn

;'t;;une 16. Tltts trgct provitres iin ir.luntr;.iti'rn of thc typtl cf

ovt;rlan fo..iponfie (nerrto* incfu.;;g ln ovarian ulge :rrht ln thc

rnrmber of urunrrrtunetr folltclos) oo',noniy obil;nre'l tn e,.reu after tho

gecond or thfid fe ;,oie traatn;:nt. I'or oonp:n-'.tlve purpoaeur i-" tr.rol

t'fOm a mn-,tt1nrrt*1rr,1 svr'€r fdtt.ovc.l tirFr:e dq;.r polrt"-oe'lrttttc; l,il rlgO

r:icl{n (}'t,jrrru f?).



$,1 :. f .]. Unforttllged. ovtg.r reoovsru{l f? hourc after onrot of
oestntr: tn {97;Q[ e.uo

rlg. 14. 2-CIl 1r\nu,, rrrcoyorsd bf, houre oftsr on$ot Of Os;tnre
ln donor erie

Pifi. l|5. u-oslt onr. rrioovult-'* ?? irour.: altor onst of oo$tnrr
l,R uonor enc





Fig. fo. &rc ll. uroloed ,;enit;{ tra,ot asmovod thrsc dartrrs poat-
ocrttnts .rftor trea,tnont wltn |SOO Lur t'elir+r

lillig. 17. li,vo 146r $xolse:t 6cnltal traot r{rnutvo.l ttrre,; rrqys poet-
oe:tnrso l{or*-$tlr.lul.:terl eiro.
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EFFSC? OF SISiUI:KTIAI.. lt:t-Efitfj{i.lft rilft{ poxr*ro ilIfiIl{o
nl$ ARUUDI$C .if-tiioF ot{ rrVAItIAlf REljFOlIsE

Trestm€ntre

,1980 of
FrHril.

-.
( l.u. )

Funbcr of ttnnbor of
txrc Colcors iilt a

( lloan + $. !i.)

lfunfucr of Corson
Lutea DIua iratil

. Folllolro.
( iean + Jr$)

I too

13oO

t50o

Combtncd, docrs

r50o

t800

Somblncd doma

tBm

2.O0 g 0o44

2r{}B + OrJ?

,i.3? 3 O.lO

2.to I Or4O

3o4? I o.4l

5.8? g O.f{

6

t?

4A

6J 3.?4 I O.35

3.3? g Oo4l

3.37 g 0.J5

4..!4 t G9l

{.?l I Orlt

4108 + O14$

Irtfo

Threa

e{}

35

53 3.34 g o.26

2.42 ! co1'l

{. t4 1 t).J{

6.4? + 0o89



cllAP'riln Iv

OVULATION .,Ttt.ii r,.i Ilf R0i?{.:;I

Alit BlrX l'i.t0-TO0'i';i Sc;9.;



Chapter I V

0VUg:,?lUlf .iTI.I ,;I 1?: R0iillr-,Y

ANr) llbf,

tln* lnrntrcd arrf flflln.6lr.St rtowrey ffrd illr( '3r*or solh eilln r€rlt

lapxrnotonlscdr in *r.ost @€€rj fon o'.'a ttan'rforo Bot:r tho ruttbor of

trsoent @rfrorii lirtea anci the @rlr'r!a lute:. of tlto Driivl.ouB qyolo wcro

r$conlel. Thsre romrlta ronr olrtalnorl ovtor e thrloo nonth porl,od

durln ; the brceditr:l en€\oonr in the rul,rfuei,e of the.lo datn an attu:tpt

uaro r,lgrlr to nelate flpot of thc lnfon'utlon to ono r,Fonth (*prtt) of

tho bneedl,tr.J oourlroru

l. r:.ffoot of br;cd ol'' ello on ovulatl,on nrto

'i'.lble ld rrtrorvs the mrnb€r of aorlronrc luto& ohserrtgd at

Iopamtomy. ltre dlffsrenog of 0r?4 ornr.latlono irsr otier botw66n b$ctdst

uurs higfi\t ulgntflost (Ch12 - l?.21; ,(. Or,X)l). 'tuo lir.i o*cs

falLol to ahors rc;iular qycllc i:otivlty ..hrrl,4; tho bnesdtrqi ssrson

U,wc 33O nbotrsl ooetrure ttur{.R,1 pro.-.i-jrlti:k-i::n tftr;r"tmont. At lqrarotongrl

B oorpuo lutaurn orrusyrord.irt; to thin ornrlartlon ula$ f'ounl. Pluld

ftllod dlstuntlonrr of both utcrtro .ornij .ars obeerrod tn oro 1? at

Iairsr.otorrv. ?hig ltm.rl oarno ln osttru{, 49 bann:r *fter *urgery* and

i! ti,ub^1$rnlont lrws,;ti,13v.tlon n*vngle"l th"rt tiro {:lui.L ltiur dtao;..pcarwL

2. .ffeot of egpllrth r,rraK or -otrulu'.l"on-rato

iibG;.r i'ttlti ol.rsslflEd escotsiirt\; -,o blrth rankr lrFcod onil tho

rmrnbor of corpona lutr:r: fourd. ','ir$$o rulzult* stR- p!6:Ioglte,l 1n table

t5. itttdn tht: iiL'L orood, tlrer; !t'{r} 6l sltl.;.-lo^tt1:,n of iur sffect of

btfth r;rru'c (-il, bcrllr &"c twtns v. J? , born .::,r nltuila;: hrul trlo ftoritorta

tuter) on o'nrlation r.rto (Ctrll o l.l,'; .r ( 0.5). ilirth r*n*i ord
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llttll8i ni Qf CORPOJi{ u,;';g -l LriPniU$O4t

iifito.J lhrntor of Cerporo ieres,.

Ono t\ro

- -

tqtal
lt as

finllgllon
net

irfldl0S

,'.:lell

T9

#r

9

';'4

g8

7o

1. l0

t.34

ilrt*rl 125 I5Brl

#hl?. l?.Al - Ir< 0"001
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i,"l,TECi Oi, IJI:igl it1pi( Oli OWL:I{fi ",",,,j;;I'ItlDt IJjL,iiU Ui. E.tur*

$msl of .r.we

tlonnov g&L

!{glLjlgE lfwnbejr of Cornoro hrtca

W, &g ggg, t\}g

ritn;le ul 14 ll I5

xblnSll4f0

lot;* r,lfg8 ?J 15 45 25

ftomnsy r Ctrl' . 1).9J - l.!Ot .;l'6gnlftoant
,":

L,1 r Chl' . lel;t - llot .llslflernt

T.1,3I.i; t6

Ilr$'ii'irrg Oj' F,lC; CifiLilli {ili 0fi,ji,JiTl$j itAf}: - ROl.$lUi lrirJ&l

'iloo 0rado

-

'r'otal ftnrlatlon
r,u!! ltate

- -
lr l+;3-ri
?*, J-, J
3+r 4-r ,lr 4+r 5

2r:l 3ltf.#J
lrl 9 P.l t.2l
3t | ]? l.oJ

fotnl TTrfo

J n glJ - l;ot Jttlnlflo.rnt



JT

ovulatloa r.rt$ w€r-* i,ruioparulont for ;orilr.".r|jlowor ('.)nt? n O.:3i

not Bt.ini11g'nt)o I'lre dlffr:rcnoc in ourl;rtton n.t bt:t:;oun $Lf,

onsr! (,iat-.. fron botJr broetlu po+lc'l) borl &lt rsln;Io$ or ttltna raa

not *lgntflo,unt t0hl? - r)r931 not :rl,rJaLflsmt)r 'ilhotr's uone no

et gnlflsutt l,ntq:rtrottonsr

J. i.el tlunJlhln botrv.en faoe '.t-do Itd snrl;itlon nrte - @g4!
Ooriatl,on and faos 1.pade (soe CIhoptsr II) Aata sar"'ct avalleblr

on 86 itowrcy orsoo ?ho.re rulri'rle renr tnitl.''lly .troupod tnto thrgo

olostrut..; on the bs,sta of firoo;.;ri:de ifteble 16). '',n-*b'sls of thosc

.l,at., :hool a rnr;i;u::t1on of ,:rn effeot of f.roo,rr'de on onulatlon xtto

(,; - 4.93t p< O.lt). iiovrovore ulren on!'two clrrriieer of faos,;radl

iroru :-nnglrlored (Lo. ;lprdorr I to 3- v. 3 to 5) tho two fsotonr 
";ofe

lnr,tc;rndent lcltll - ,.113 mt slgrrtflcrut).

lL lnfi.uenos of llvovlol,,:ht on ovrrliition n.ito

'l'h6 ms,irn llvouaLgghte of; ,iozutn} nnil ill\ ot;€c ltrlrrJ 40o6 + {t.$

and 4ij.9 + $tj kd,., moi"rectivuly (ii;lble I). Fon*IbIo cursool'rrtlonr

irstweon llvowcljht iin:i otrulartion t'it:: wcrr: c.tarnlno-l on a ;vlthln brrod

b'rsinr -'ho tt:,-Jrnlquo of btoorirrl aorrrrletlon (e':e ,),rr'Dtr.rr iI) weo

usud ln thl,c nnefurela. Coefflctonh rrf oorrsl,ation i)oii'toen llvoxelgltt

.;.ni 'nnrl;r,tton n*te for tlxr (l.:t'|o.y;nti]lj.)u bnoo.lc '.a319..o.flf} 1}o1'3

;l*l -O.l?4 t O.l5r roupcotinUly. Irr vlsw of tirs leri3o ut,rturr{

orr'o!.*rr tfr€rlo oorrcl,-rtlon v&lues o*n bo ro6, nlcd a*l no,.;Il ;i,blo.
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t'i!h,'rterr 1j

.iU'ifIV tr
". li !11 I-r \i A

;1 Fii ut 'Il" ().'ti:I,Y

The n:atrlts of tr*ruplunt; of fortllls€d ov+.r n*d,e to ,to*tfy

antl tir,t ;1'si.l,66f[ suos ase Gtwn ln thlu ch Bterr Lhlass othondlsc

Lnllo:,tal the ne,mlt'r refer oaly to ure lnltlrrl tn.,nefor ,*ttcmpt for
{tq}r G$er .{ill faCtonr Usn' fr,l{}ii,rutr'sd ln tertn,: Of l&fl6e bofn

;;t{rlV iV.1L '?' ,ltglr:.tFii rrj.:r:r r4fA

/r tot'rl' of 1.!o ta,nspr;urt; at r*tes cf one or thrstr ove pGr

Grre Horo attrxnrted (fnblo ff ). ioj,e\rr:r., ;U orlrltlorral 16 trraAeplgnta

( lO at onot I 4 gt tuo, ard A at thloo ov.r J€r we) ,,eno nrrle to cros

rhlclr f.,ile.t to ooncolv* to the initl;:il tnsnrlfer *ttcnpt. of i;hccr

tlr@Sr l!' beArno pf,:,gn':nt rl,nrt l? ll.r.mbs r.ror# bofn

1,1";ht €!;48 tthi(ilt dld not ..:hOlc

to lanbr /, further 1 arss ir,ero ffivcn

p:'ar.:t!itnt ( tvrO tfirnsf.lr atteBiltr, an{.i a

lornbc'J. ln addttlonl 2 6ses Feturn$d,

tn*nsfer.

ooiltlttr3 al"to* tr;,msfor, fat lorf

tlrr*e Op,)Ortunitio,,; to bomlm

rurtunl|, r:'atln-;) hrt leVer.

to oaatnr* abrrut dey lO ef,ler

l.

fabre lB shouo tho effeot of bree.t of reclpl{:nt, 'o!Bc{ crd

ru.'abor of ova tr,rnsferncd, on @noe.,tlon mte: followlqf tnon$fgr.

o h' thc rurrnber of ova tr;rn:rfomsd lrnq a, ::i ralfl,ry.rnt efi'eoto of trre

liO ewe.r rooetvlq; on':, os&, 5l (titr.cr*.) boo,,rne pn*gnantn wMre 5l+ (gqir)

of ii{C auco 1;i.rren tirrsqr rggg, eubse;uently lembed (orrf l t !og1
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MilEliR Ol' 0T.A TrU0r.;Pi.AtIti

tsrroo.l lfuaber qt Ove ,'&upol,qltr"d

E, :'lsql
total

TI

6l

45 32

3$ a-B

nofiqy

nLX
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TllAl{-iFl*tt*Jr. ,}lU .,IB#. O! fiiFC..,rvIIOl. R,lI.. iO.t&r,INO fRnll.il'TtR

t4qln Mfoot

-

ttufrer of_ litu$q lotal
Fnoqrint Eon-oreluu*t nFs

+ of ltree
ProxTSat

,liEecd ot,$iololcnt
Romoy

IJi&t

62

45

- lol24 - !1. .cgu2

1J

IB

r6

t7

I
t1

9

5

77

6]

T5.l
?7.3

65

T5

r-bri

Tl.4

6$.2

9O.O

?9.5

l?c5
T5.{)
BOoO

Itu$ol of OYr

-

trrusf.gr*r*
CIno

ltlr.ru

lin.d of U*rR

-

Aotmry

T}Ifi

$tTl
I
II
III
w

49

'tlCtrl?.0100{-Fr.jr

5t
,4

ChlS . 9.441] - p< fJ.f)05

tl

",fl
n

,t
Chlo.0.750-Priio

EO

'50

sl
6

t9
40

36

6

f,otol

tirlL - Wot rllgnlflosnt

r07 ]3 140 74.6
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p < oro0s)r 'tho ane.lyala ftlve.lrocl a *llptftoant intoracti.o,n

beh+cen broed of noclplent anrl thu ntu-iber of o.rg tr,rnufernod

(Ctt'-$77t p<O.o5i.

2c lnra qttrlvgl

(a) Etoqu qqolvtB,Lonq ngpl

fhe nrmbor ard perroentqgcs of orta erwivlr4 ln eres rhidr
reootrred ono ol',j ctso ptrcisontgc ln 'i'obre lgo ?hcre ras a an; ,oatlor

of, an effect of brrocd, of molplont (f3,, vo 57)*, a,rryivrd) on t*ro

proportlon of ova currlvtr\ir

b) ,nau ncostvin: tlrnrs ova

In oros ,t'vcn throe cfiijrr tho proportron of orra tnrrvlvlr\; vas

not siitrrlftoantly affeotod by breed of neslplent, breed oi. c;;;1 or
atre (?ablo ?it).

(r) sll oros

Teblo ?f ehows the sunrtv,rL of ove in all axo$ Hss not

s1,;nifloant\r ;ffoctod b;l crqr f;o'bor o-x;srlnodr of zoo ov,i trxrrrsfcmodl

fuO (ul.!;i) rnrnrlverir i3 of rl0 r,oo.?,,.) tn ctro;l whroh rsolved onc

c,.ig.l' ffd lffl of fiJo (59..1,.,) ln ero,i ;lven thro. Gftlao rith sln.lle

tronoplnntu ?3.3r" anrt 57.fa of rlv:l lnrrwtrnsd tn iiorrnay a.nrl Br.K guoa,

Feuirectlvolr Oonverusly, rhen thngu ova uera, trnn.rfomotl a gnoator

prsportlon nrurrl,ver" ln .!iiJ ir5j,) th$n d.o{ln$J (!uri,.,) 6}loi}r

!I:;iii?r., JCft ]'rtll'i,Y ii'l' .":.,r,ii TrirlF ,I':.,jI

In thia ueotlon thc resrrltlr .r,;)lJ onl,' to escc r,rhiclr recolvsd

ttulso rnt;* ;rt tr:6s36p.
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ry

Itoth llttor slgc r.r"rxi. lamb n'ol,,yht ;,t btrth oan be onal,icrud,

to be funotlonc o{' utcr{,ne 6c;:*cltyo .rs f;.rclHtato a betwoen bncd

oompattson ln utorlno ctpaolty, thnus data wone roparrrte\r olarsttlc{
ao*rltlit;x; to dletrl,butlon of lltter alzo, rcrrl tho wet;ht o!" lnnrb borrr

il0f Otd0r

f r 9*strl4ptlon of ilttsr oiao

rable 2? rhoqrr tho effsots of naternal rnl orubqro $onotJrpo on

thc dlstr{,button of ll,tter a!,re ln snlcd ro@lvlnr.i tfrlee orfs.{rr A

chl-ogua^re anslyrls faJ,led to ohotr an cffeot of embrp 6pnottripcr

j;$'rtrr€rr theno rcr6 s rnig;r!$tl,on of irn ef,fsct of nr&terrar 6onotg4rr

slnoe B[rl et*rs had loes rlngle and more tuln prrognenoioe t]ran Rffi1;y

GwBfl.

?tu ncqrrto of a f\rrthsr 0 nnrltl;;le tnrn.lplant.r are 1glvon Ln

lcble 2J. rhese tronofers h'cFB n{r.{:c to ousrr whldt t'edled to beoom

pnetilu\nt to tho lnrtlal trisrrfer , t?or:gtr i,nal.i.glu of the,ro data

poole.l $tth the rrs:arlts rn 'rable 2? aiso *lrorod that dlgtnlbutlon

of llttar olaop matorrral ;r,nd rnbryo t.;enotype, H€ftr ln.iopcrxilnto

r:ir:;6 lttl (:torarey) pruJuod et ;rrrrtrritlon one llvo lanrb plue

two mnumlf,l,ed fogtuse,h In ad,Jttlol!, o{{G tol (uur) .gve blrtir to
o rlve lafr betveen 2 rstluborn footuoes, frs owc lnl larib, plua

tho footu$qa rN,ro shonn lD t'"i lrrer! lfi a14 19, neopootlvol,o

!'r Lei.rht g$ lidrb_boq ,)er g$e-

In i.iblrr ?d tho off'ectd of merte'rujl ard cnbrlo ;r:r.otJrpo or

tlle wol,, ht of l;rmb bora por' orJs Her.: $r,,]Jirinsr1. ,an anrrl;rgl,rl of
vlri,anot': ;rev.:ulcii t im,J ontlon o{'").n ..fte*t of mstenr,.l gtrnofur

qp ( ')r tO; t:2,* af tot;jl v .rl;:tlcn. 'Jho ms .n roi,;ht of lrrc$ born

ll{::f eHe w"ro afleater for lil.Ji. thurr -ordr.ly orrrogr Ehe ne i:tr .lye vagtgaot
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IiFFECT oF i;.t'littilrAL NtD I''t.3itr0 g:Uolypji (F{ Illr; 'r'!jl,rr{'i. 0r &aF8

BOS{ Plfi ELS St r,tf&; R'.CHI'JX}?.i 13.IR8&; ui0s

Mrm
oWtIst

rtsqf ot
Bsu

Rmnry

BLX

ltoG0oy

IJLI

Cottned

Ilwtoy
8I.X

Conrblnod

rT

3
ry

11

r4

?s

5.35 t o.45

::g+ 15:
5.40 g o.t9

6.36 g 0.42

6r12 ! Oe54

5.26 3 o.J{

dUli,YSlS 0F vAi(Itl{Ct:

F.qrroo otJe{lqtfqg Slt I.{€sn iis|lfi$t Par.ttgorl q;l

Ilatwsrsn f{ratcrn*l t}erot5rpe

Iiotr*can .abryo 0orptlrpc
utthln !:atomal rlmtypc

&lrror
2

to

.1.t1.44 llr .ir

l. t6 Hr 'jr
17. l3

9.?n

-6.ST

97.aii"

Hr *r - Ittot -ilgnlflout



Fl l. 19. r.,'Yc fOle Iilc and ourvl,vl,ni lesrb followin,i transf$r of
tbree ovir

Iri.rir 19. lrrc l0l. $tlllborrn foolu#oil r.urd, plaoent;rl msmbranos of
Itvs lenb folloulryi transfer of tlrttce ova,





Fltr ?G

Flgr 2lr

h. f0fr nenoy oro aod tht!. nour; latr lf|lr rltlpL
trurplrnt

Hll e4& 8oilrr Lctoestor t Aonry oro rlth tltu Eol{at
t rlorrlel r itarut lanbs e,flrtl rltlgb trcoOlsrf
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oodponont *s6funE*frd 1'or uHbliyo 'run$tJ4rs .,rltl[n tn t€r:gffrl, {]clrotJrp€

oould bs osoflbe,:l to sarnplrtrri snnotr

j. BrlrrtlonsEtn \gtHs{rn tnrlgsl of leila bota I'flsr t{grefcl
of tjrns ova snd n:rtr$Ll $tulatlon Satc

Llttcr rl,rtr afSor tn*rsfer of tlrrce r8!4{t urd tho naturel

onrl'r.tlon rnte of thorls soc at lap,*rotonu7 (prs,,gturnt lr6'eg olt)t

oro pj2s€ntsd ln t'r*ble' 2). In both broede, lltter alae aftor

trnnsfor ot' tbrrco rdiis l.tul cli;rriflo,''lrtly ljrEartor thon tho potoattal

Itttcr eUe drtrfnlnd b;' ru*tun.r,I C1trlctlon ri*t{t. rlgnsg€rr thl

,.itffetErlo? was of ,grrator r,r.e";nlturto ln lfowrey (Cf,fA - 2l.8ll p< C.OO!)

clnparod to 8Ui (CfA2 . t?'J8i p( OoCt) orce.

Fl,gtrrss 20 &ad 2l shotd u rtolrney ad 8tI 6tc rqttpoottvo\ft

oaoh xttb tr{plct &rmbe of foot, bonn fOllodn,l ov:r trrinrplante.
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Ch:"ptcr V I

F il i', - X A t' ;r ie r,r lr .' B 0 R 0 i{ T il

A tot{* of t73 lrgnbc ils!'e enirllablc for .rtrdloo on pn+ata'l

larrb grotrthr Of theso latrbq f8 were bonr ff{ ctnglool 56 as tltrs

ard 39 +.e trtplottl AII brt S la,:ibr w€lu born ae e rclrlt of wa

ttramsfer.

i4trscf oi;.;IEfiJt :;I.iri 9L o.r,'lafls. Id!$iTfI 4ltP

DlRnl Hi:il.i'if

Thc nrean lcngth of rjoetntlon anl blrth r.lJtht of rlngler Urla

arul tr{plct-born laa$t &nE p$osatted ln lrble ?6.

l. Cestetlon iran rth

0nly m,ll dtffcronoes l,n tbe rman gcat*tlon lofiftb bstrtsl

etnglcl trtn an I tr.l,plot-born lasDs wero obcontod. An soelystr of

varlanotr En(hred tlnt tirosc diffenonoas roro not sl'gnifl*at

(;'r,,trle ;16).

2. Blrtb 'qefu$.t

{n i,vrvor'g6 sstritlonnhllr betr.rorn $6stt blrth rcis$t aud' Ilttcr

slro ls cboron ln tEble ?6r :ttrUIIs lenbr renr hctrvler tlran tnlntl

mrt tclns neavicr tlrem trlnletr. A hiei}tly olgntftcent of,feot

(p ( ')oO01) sf lltter slao on birth ret,tbt rss disolocod by aa

arurlyrlu of viarianoe (r&bls a6)' ia a&tttlonr & i'luntxrrrrg :ulttplo

itsnrfe TsEt (App€ndtr III) shor+.d t}ult tho rncan blrth rcl1$to for

the ?8 'rt&flcr 56 twtn an'"f .39 tr'1;rlot-bom lambs oll dlffcrod

rtitlrifto(rntly (p < 0rCIt ).
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sI'll'f'r .U:-ii:S i:i til q-ry1-iUirA{I,0u.llii}ll}fii $$q
jJI;tll 'i{4olfx

l. rlnfrlon8orn i.amba

llcaa vo,luos for the lenlth of gsotrtlon and bl.rth rrlght

of stnglo-torrr lalnbE wlthln oeroh oubs$luPr aF rtlrlen in lbble fl.

lhc 4tffercno*s ln gr:st.rtlon long'l,b botnqccn rrt rlthln oadr

subrgrrerps vcre snall and non-sldnlfloant (fable 2B). An craalnotlsr

of dat*r poold for all r14,go-bon le&r nlso f{rll,.d to rsvaal a

sl,ilrlflo*nt sor cffcot (tablo 2il). Tbo botwesn iax, var{.anoc

sflprnont ostlttt$tod fbo;r thls d.ct* rrcr.l no,,'lt J,blee

fablr Zf ahor*c tbst exocpt for 8Lf, lambs bort to rioaney ortcl

nxrle lal&a HGre hcavler tluu thel,r fu:nale coturttrrparta. llo*wcrt

noac of thcEe mbrtrlqrp diffononc;J uot€ elgntftc:nt e8 dlsoloroC

by the onalyalu of vnrianoe anrr,iarlaed ln fable ?9c A st'lnller

rsfirlt uns obterlno<l uhon pooled datr" (all etq*o-ilorn larba) ror;

erarnlnod (Tsble 29)r

ir tll i.'mbe

-

'llhc moeur brrth rel";trtrr :'or tr*ln arul trlr:let,born lel$s rlthla

eaotr subdfotrp &rs ;lForicntsri trr 'jablo 3Or A4gltn malee tondcd to bO

iroavlcr tkrn far:eles both r;lthln orbclarisos .3'tld birth rankr lbuatllt

thoue diffonono€l rltr!6 not ;ri,gnlfice.rrt ('t*bls ?9)r Slnil,larlyl lr

analyalu of var{,naos of birth uotght dsta for gf! lambar shCImA thr

rtfeot of sox to bs tro+-ete:-rrLftoant (t'eUl* a9).
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Ili:i'ii:!ll?.Cr, C._i ,lT';$i{! ,r}rrt.L4r,ii tli$OILPdTS Oii..;&?{S.Lli49$l
ill,.U .BIri?ll,t4ICil?

liatcrnal lnfluoaoo ou irc drflrpd ss the tglal offeot of

all nntcrnsl feotors rhloh lnflutaoo tho gmrth of tha crnbr:ro ard

oubaegueotl,y the lanb. Irr thlu treatleo, tho dnmrs role aa lt
af,footr! foetd growth, bas bson !6f€m8.i to as tho rffrot of rnatrrnal

genotypcr slmllerlyr th€ eabryote 65orth bes bcon onelderld ln

tsnnr of t'!rs lanbrc goaot;4ro. 'iire msthodo of lrrra$rrls of thcec

deta are tlorori.bcd ln Cirrrptcr fI.

l. jinxlo"*iorn Lombc

i'a,blo Jt ohetc the effaot'r of r;ratora+:l aad lanb 6wotJpc on

tlre geurt,rtton len.itb tlnd bttt'th relr.lht of, el4;Ie-Dom lsnbs.

frrreopsotlve of thol,r gpnctypCIr larnbe wcti.o oa,rrlot rlgnifl,gatlf

lmgpr (p < O.Oati) ln ttre Rorooy ao opi)otrotl to the BL,l matorrrgl

envtnorurrcntr fho effect of lanb g-,notJnpo on gfe:31i1!lon lcngth reu

u:nal,I and, non-o1,.;nlfl,c,,,rtt, eir;oetally for trLK lanbso Hor*everr iiomc;r

lnmbs born to rtorrney euorr, werr oarrtsul alnoet 2 dagm loUpr than

l;,rnbe of tho sar€ gptrt3rpe born to B;*I. ilfide ?herc ro:f I otrvng

tnteractlon (p < O. tO) bot'.oon the tro nei,n effcote.

iugnbo developlq; tn a SIJ| naternel *rvl,rnnrnont, rero tf$

heayler et blrthl tfu6 1a,u5e rtweloplrur ln a ;ionncy rnatsrns,I

-
orrvlronnont, llrcepeotlvu of thclr 6snotyfr ('.'alte 3l ). fhlr cffoat

of mrt*rtrsl ilprroqro on lamb blttb ret{"tht Just fatl.d to !.gob

ali.plfloanoa (p < Of ll)). :ro'*GVorl tho **faot of lanb Ssnofypa $tls

vory ;Nnal,l +nd non'-i*1"3nlftc*ntr ?hs lnt,rrirctlon t$rn ras nogllglbho
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2. 4ff l*qlf
Thc lnflucnoe of matorrr.'rl rurd lenb Epnotypo on tbo Im$th of

guutatloq +ad bl,rth ual;ht of, ell lu$rl ls ebom ln :a511 39.

Ar: rlth eltqgh prro 5nanoto,rr, matonnal gonotlpc had r
sl,Irlftosnt cffrot (p ( O.n0l ) upor fll$fh of geatatlorro lrrpeprotln
of, thol'r ggDotJrD.r luDe ncle carrlod loo{lor ln ,torcrey omarad to
8i"t rxc*rr ltoroqy l.rnbs wrno born $tdnl,ftoanil.y letor (146.?J v.

146.J-t dqycl p( O.Ot) tba! ELlt lftrnbsr lrdrpcndent of tbrlr srrtcrnal

envlrorneato lhoro ras E rtrong, .:.l,thqrgb rop-iltgUfloant lrternotla
(p < O.tO) botrera tho ?*o nraln cfTrctE.

,lhtm all l*rnbr H6rlo oonai,{orodf lars gwaotypr hd a nar*ed

offoot oa larnb blrtb welght (t,tlo JA). Itrls ls tn oatrtut to tht
rcrnrlt obtahd, for ctnglc-,born lrunbr oalyr EIJI rasr hflrr ha!;|.r
it btr{b (3.7t v. .]"41 k$.1 p< OtOOt) ttrea RomcJr lecrbr,

lrnorrpeotlrt of brr d of drsr. lb*cvor, th blri*r rrlghtr of lcdbr

born to lt'orcroy ard BIfi .r{er r.6re elnllcr (f"fo v, J.59 IS. ). !h.
Lntersotldr ran not ulgntflorqrtr

m).PbTITIOt{ Ii' LrfrjRC ilijf ,gyIJhfF l.l}ES

fho pr{o![ano. of a rnalc foehrs ln nrltlplo ltttorr oagr b.

drpcrulcnt at leaot ln psrt on rhetbs! or trot frradc forturcr rn
prauent. llut,n"i this tnvrstl*,.rt!,on dats baoilrlt ovallobls otr tbo

bl,rth xelr*rtr of ?8 pi^lre of trtn l,snbe. fittlrln thc obrrloua

Iltultetlons of a anoll aanplo slse dtnd poeelblo cxtrlBDoane vartetloal

the ro.nrlts voro cxannincrJ tn un attemirt to sho$ $ qtrro oonpotlttm

rffeote betwcen ths trln iralrao



I

I

I

I

i

I

I

I

I

I

I

I

I

t

Ilrlfll{attrIB
I Fd
188 nlddfIElvv
Jr r* r
I

lrr#ll.l**

ffil tlfl;l ltll
ll

d
+l

HtsrF

8Fdd
+f +l
(\r ,tlc'Orrtr$ u\\f, tr
PF

*
'F
d
+f
!fo

a

tr

o\ \tf\r C\l

dd
+l +l

8paos8 trllaItfE

R8g8fotaFrnhfGa
|r1

(FFrFg

Iha.

!$r
?BEEo 2 b

#Ifif;

r|f,s

H|

$

$$lr$

oi : ,rl
rf.t4fs

gR8's
aaaa(' .fi$r lnrF

fi
b.(

4

H
!E
J
*
H
tl
'1
a{
el

E

tr}{
E
H
ct

H
5

H
_t
d
B

r<
"€

*.

Sr
TJ

ilE
:a

cl.fl

J
p

hIhI
fl$ H 3 $ H 3

s5Fn6

f,l

$a 
I nlxl s *l,l



46

thcro ars for* ola$scs of tnl,n lcmbot rnslsr twln to nro.losl

atd to fermloo3 fcrnslos twln to feaulee, and to nalco. tbr man

btrth rel6hta of tb6s fogr ole18ra lltr ebofira ln fablc 33o trqlcr

trrln to fmalco rcnf haevler than both nal6 tlln tO raalcol ad

flnahs tsln to nrlcs. tloevcrl an analyels of rrarleiro rwrtlrd

thst ths etfoot of rcr onrbtnatton on blrth rr15ht rg'. rct

rtgntfloant (Table 3l).

Fr.oor tha mcaa blrth roi,,.$to, four rrtr of tllffcrcnar rcrr

oottrrtod ard thesc aoD€aa ln fablo J4r the lergs"rt dlffenno nt

tbat for ma,bs trln to fernalo* nlnrs foilra.lcs twl,n to malctl ht lt

dld not nrooh rlgnlflo-rnoor i'bwe*rrl the btrth rrtght nperlorltt

of malas ovcr fs&tl€s u€r$ gemrall; $rcater fn S$g[ lar thra lllo

nrod llttcre.
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Bl,',flt triil0ll?., (f*. ) t,nr; g!r;-ilJi:j 03' ';';{I}r-[Oril[ IrAtS$

Clsssog of 'lbtnr8on Irldr
flalos tWln i'',r^ry 

-tO 1,,61U"

-

b,rsp f{r{ emr*les nlrE g1ggtg$tn
to iraaloo to italos to Fmaloo

Nuabor of, ladr 14 14 l4 t4

8lrth Wrt,.+St - Hron SrfO ].?9 3.d t"dl
r"rrEr O.A 0. 19 Or 13 Oo 18

AFAj$ I.i _ qt vAnr.ri{c$

Silrte gt vaE[Etton &l[. ltcaq dquqr.q

3rr codinatlon 3 0.?? tfr;;r
Ilrrtr ,2 ?o5O

j.iir . .,tltadattl .,rtrol

!1.i. . !$ot,,lrjnl,f,tcrnt
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r'Q;. f-!irrfAL LA",iB 0flo#fti

''he }ivir*ol irt of a lreb at uf+4lnJ 1r a oonvrnlct ffirarra

of tne ttrs!*th sf t:-ie lanb ug to tbo strdt rt rbtob rilDlng oosrligr

,rsani$$ xoi.,5hi ::emr{s of l}l,Ianbr (?4 ttnEhrf lO trlnr .ff, lO

rrii:iet*J l-er* avstltrlrle for ana\ralar lilacb rcor{ yar rdJuntcd

:i'or i-:.no+rn **ulro*renis,l offoots. TbrEc edjuotmatc ad tbe mrthsd

af cxr,r;ruli$,.: *el,llit qi$tn pcr dq!'*!qr d.csoalbed ln Chlptor II. A

.titu:.larri rt.or |or ell larabrs ultbln taab blrth reak, vae oalorlatrd

iror {;ii'; $rr+r vari*noao l'or both *canlr4; wolgbt, **d we16ht 6e1n per

.'{+ r

, jl-,;i i];r -.{,. fit_;*,l,;LjJg*}rf}lJ,ir.;Ji}!it

.$J ;r:il':i;lI' iiAIlr r)i,:i rrAI

f iri,:Ie-li+rn Lembs

;ire livc'*etght at rcaalng and rel6bt 6eln p* fugr of cfuglo-

bortr ranbs are pnruoted la Tablc J5. ldlthln oeoh arbgrotrp, nlt

li;sgr (mn-oeri?n*ted) r€r! onslrtent$ htrvler .rd Srfn { falgtt

feator tben forrlo b$ar *ar\rar of vanlaacr nmlrl,lld ta ?eblc

Ji5 (wc-1,ntng r:lgbt onft) !hcr..d thrt aonr of tbro dlffrnaao *trl

rlgttflomfr 8rrvcrl r rtgntflout dtffrnracr ltl rrulg rtl*bt
brtrrEn nelor rDA ffl,I.. (4.n v. tJ"?? tr3.f D < S0S5) nr
oborrcd rhra $l rfnffrDon h*r rG lqlrlrr{ (llrffr !6).

Ar r €ar.qror .f tb. $orr nalt r rr drrrltlrtlon xrl
lnoludrd ln tbr -r+lJlrl. cf ntrrarl od lrJ lFttto rffrotr on

rranlng rdgFt aat nlglf |ef! D.r Cry (!rbl. Jl)o fr lllr rd.l
(nr Cbeeti! U) tf,r cffrst of ru c rrrd* nl$t Jrrf tll,lr{ lo'
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lrcCIb rtgrl,fioaaor (p< O.lO). AlthouJb rahs gltn d nlgbt eon

raltdly thanr fe:naleol the iilf?creusr rrs not elmlflount.

?" j,"il 
'aabA

i"or botb hrin ard tr.l,plet .;bora lanbr, roelee yGtc anp€rtor to

f'enslss ln both nelnln8 uclght a*t grwth rrte (feblc 35)o Frourrrr,

;,iih tfi.plet la,rsbs tbe rubobss nrfrrbsrs rrro ln arnlr lartanors vrnf

l.Ja. i*bls 36 shorys thst tbs dlffrrenom tn xaa"lng uri,6bt botb

iritrrir: uubgrcupl and typa of birth, for trta end, triplctrbora lrabr

r*ure Hst sl.gnificant. otn +n+lyala of varleao of weaalng rclght for

:LLlSgEg {esrpated for typo of blrtb and rea,rlnd rffrota) le
ior;tsineril rn 'l'etil"e 30o Flrl*$ wcre al,gnlfic'ntly hsavlor than fsr:ralee

1 l. j. li 1 vr ?2.53 k..d: p < 0. O25 ).

In *"be ttrrtro vqy mo<tol (labil 3,il) ee:" iiffsreno.e ln nea,nl,t6

eiclr;h'N .i,::proeohee olgnlfloanoc (p< Orf0). ilo:rcv€rr tbe rate of

;5t.*:rb.h of r::ale;: i{;,$ n&fx€tily ruperlor to fera*leo (p( 0.O5).

;illfrigf 0F i'.AT.:3XiiL .,.liii i.A:,i1 0C{OIYPU

Cll 'f:lAlllll0 cr9ltilff Al{J 'illl0}ft 0:Ilf t'}E:t rtl

l. ;fr\ilqFpF.Lnabr

'fbo af,fcota of nltcnrl .d lr$ SmotyD. oa rrooing rrl$bt

and rcl5ht galn pot dly of rlngt.-lora larDr src rbca 1l lrbb J?.

fnrapoottvr cf tb.lt 6:DttDof lr$t !.arr.l by U; drar rrrrr

rignlftoant\r hoevllr rt y..d!B tbn lr$r nrrrd by flcolr rrcr

(?5.9J v. ?ti.93 hgof 9< O.OD). Il ddltlcr BLx lrilr rrrl b.*1.!

tbrl li@.t fecbr rt rranla8 (al.*8 yo $o{J l{l.; D< SfO)

llrulnctllr of bn A of dso ttr lilrnoltoa b.h.n th. S rla

rfifrotE rrr nll rd. m.rlgdtllatr
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Thr grovtb rretc of, 8tj[, and itomry lanbr vcre Or?t0 isnd

O.l9O kdo pr" d4yr, rcrprottve\r (p< O.O5). LaSa rdtir FlJi i:iotherar

had e feeter althcnrgh n*etgt1lftoaat grroxth rret6 Oorrga,fsd to lasbs

tce$ul. by llomcy arrs (0.?12 v. O.lt? iqr ;>.rp dqy). iPb.e intersrctlon

trru xss lrcgltgtblar

2. All irnbo

fabh JB .;irq*e tbs ln-fluoaoa of raatarral ,*n:l l.;,ib g*noijrrtr

oa xraaln6 ro$ht and wcl.ght geln por da;r r-or *"lI laarbu.

Laabu (lrcspeotlvu of gtnotyfla) r$ar$d ir; i3 *', rLr,..;l irore

bsavler at nerninug tbdn lacrUs r€atsd bJ roeBsJ e'ae-r (?J, .-u vo ?;'.?'l .rc.:. ).

Ihla diffor.rerro€ rar not irl6ai,ftoonto $oiisver, a*, for .,ir:,;Ie-b+rr

lernbel tbar€ r&s o mErtccrl dffrrenao i,r; treanlr{; *sl;}:t "ue to la rb

goaot;rprr lruleperdo[t of :ratsn]el gomt;per i'hrr l,lvewei,.:]rt.{ rt
rraolng of BLf and rtom.ey leube rore l4r5ji ant 21. 7 hgc I Fd,3prctive\/

(p< O.OCf ). thort ycs !o olplfitoant lnt.rnrction.

Hatar'tas-l grnotypo brd e rnari<nd lnflucaoo on lceb S:rowth s;rte

ltrUfr 38). ixusbc f,lon BL:;. srr.a soro olcarly cuporlor to thqi,r

qratcr?rrtr nrartd. by noeqy d.nr (orafff Tr Ort9l kg. ;ror da;g

p < O.O!)r ikllu\r; 8II lrlDr t!'r of & fffitrr rato tlran ltor:nry

lr*rf ltzrrprofln cf ltt rlr!.l Swtyt (O.afl vr Orl,34 k6. pen dqyg

p < SCrf ). !b. llt.notia trll n leHlcnltlorato
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Chrptrr I'!II

pIlicuniIf,lF

ItBLf ifiloilUi'$9$_oil.t;:.",.3iil,l&1,!,Tctlr

Oaetrous qyolm ln doror and, roolplcut svoc ff6re .iJ'trcirrsnined

uulng pno6eata'gpn ir:ipro6reted spongpa. !'sr4lUty at tits cqritti';s

follorlrrg sfonge r*tthdruna,I Le tlc,lnentls lover thrut nnnxl itlarne

t! gl. t 196$ iiobineon t! EL.r 196?). Sonstquontl;, r.lcnof, 6'.',+s in

tblo experfu'rent wene allorad one os$troEs qyctro follosln; i,iro#{:,:t.i',3on

tncetraeat pr{Or to natlrq; and gvar tsc6Vca5lr Ke,ninoir s",n'l "orrsll il${ili

adoptsd thls prooaiiuri: for efutll&r 1teef,ofigr i{oxev*rr i'iri.; ::n;' ig

uutro6ssaltj ;lnoe .jbelton and .:loorc (1966) navo sb+lrn i.ir'* ';urvivt.l.i

of ova tr.'nsferrexi to rsolplsnt Qwe; to br: unilf,fe*t*d b;' ;r*vlcuc

pro.go rtcrore treetnsat.

A stgDtfloeatly htgb.!' lncldrnoo of slleat be.rt; i'ollot*ln,g

lDcngp rlthdr.'rel nart obgenreq ln l8-*otttt oonparod to fu*an-oid

sra (lsblo 3). l"oDetltcry lt tha subnrgrnat occtrouu aycle

oonfltsd tbrt ryr[rttroa blt Coclncd Ln tbogc .x.cr ehouin{ ellent

laat ltr{brrnloe olirr arrfr r.rt tclrrsaA fton pltultnry

aDtnrralon srrl ngfffy tlre y3rragW rl.ar follrlag the xlt$raxal

cf tbr trltbltoilt trotor (frbh l)r

hnfl8 $*r) rlDcIU tbrt 1S of, rtnrp itomrv Gtro rhslrd

rtlelt blat rft r pro|rrtinn. lnJ.otlut rh.l tlortil$t u.r

mcrd la b|r hbnrslo Hllb lnrhrtr Grltr Cbrrag !3 f} (f968)

eDnn{ tEl UOamc of .tlot brt fcllodl8 tsrrtffit rlth

Fr|rtt{n.Dilarr.
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fu rffrsfr of a6e os th. tllponrc bi ths aaiiasl to harxnon*l

epchronls&tlon are genelclly ooufouslrd *ltb thc rrrprroductlv*

rtrtrs Of tbO anlnal. ?b1g lssi,hrf.'a Or t$r:-I}a'finrs anin*lr a&.) sof$

ltkrly to be ln aaoostmro tha,a ednltr; pbaa botb atr* treat*d st

m tdcntlorl tleG orrlg ln tha brodlng tsaaon g resrnt report

(Glbaoa enf Roblnaoq lnl) bre sr55.stod tbs nrtrl.tlonal $totue o:''

tbe rr*e oan lnflusuc tbc lnoldsaor of qnlrtloa rttbotrt o&,;trune

Tbc lagcctlon of )&? iour d1.r1.:1 ?.{ houro eftsr the:'lr'r"r} iir"ng\.i*ber''}$€

ln;rctj,on '*l1l inprpvr tbo oostnr.j - onlliltlon ruapou:i€ rn FrorF'r.i.sul6

cuc.r (lioblneoq 1961 ).

,:. songtant drfU retlo of donor to *lolplent e'o'e:r rr.iqrt:

treattd a|tb gmgeuts,;on spoDgoso lioacYan; boc-{r{,{, of th+ .j.iii'*r*ntti:i

r3oslroaso deeorl,bod a.bovo thsre wGr€ occ,'r.":i,sne r.:hen J.nr:trf - iciunt ,lr.lriof

osaa rrr'r avallr,blc. '.'hl,c problen ul,ilt be ovaroone by tha cotrtt&,r*r'l

tleetnont of donor nrrlnnls for et leost ? deys c,f Ee l the flr*ll

r.cclplot bar boon treatedo

'i'br slroEdp,d ugod uare al,r clrlsdr r,egh oatallBod 4CI tldr r'tf

;'-cr;rirr tnpnaguotsd tn J nl. of ctibaaolo iugote{\l uss of proge'stiii.rin

fryreenatrd tatrra.nrllnal uDea6pa 4rpordr upan tb€ tbaorirtloa of an

rffcotlw doltr lblr 1l |rua 1g ln(leena.d bgr th,o $stbo(i of dryrn6

tbr rDcagB firrl tb. tblttsl docc of fta!.oid(Itobl,ntonr .arlnllvi:n axd'

Bantrr; 1956h dmrlty of tlo !Dcq6€ (;.or,;en t! SL.r f96?) wrci tbc

velura of rt&rml uscd ln lnprclntlon (Robll3gnr lnl). fleslnra

ryaob1l1algttea ddbt b1;r br11 lrypve{ \y tagleertnS tbo volueo

of ctbrpl urld ln lryrugn*tfon (to ] n.Lo gftr .9il{3.) snd b3 ovoa

d1tf13 rit[trro Il |a rr clgr tlrt thrae notg11 a11r i.nflluoao.

s,iyrt l rlrr rd, ttr ourgnl upto&r \t tL tr. cf tbr nmdlrstcptL



J2

PnO.UCII0ff oF Sfi"

Tbr oacft of tbo forlorlng ocstrte la advsncql r*hcn

goar$otrothln is rdainirtetod &rlLa4 tbe folllonlar pheom of thr

ocntnour' eyolo (;lan*ieh and eaclial 194J; toblnsonr l95tt

'r'cllelcr 19141 0or{on; f950). "r ulgnlfloant rerlusti.i}n }.ri oe1}t}flus

ryele lcn€$h follo*'fuqg ,3onsdotropblg trlootsEtlt on dq.. liy' lt"tjter T:ls,rt

daff Ur wns reportcd by Cunnlnf (t2o5,t. liou{yr:r, thsce rc.euit*r

('falfo 5) asf, tbtt of ,,rllaoe (19t4) an<l I'enrit i1!.?J !:.,.re

rovsrlgl tbat oretrouc syolo lenfth wac not rl,;nlflc:rni1; ..:.i'I'*ator.t

by thr d"ey of Prrir.;r lnJectloar d. rolatlonshtp b*l'{+ttr ". . n Jiiiii;

sluf tho oxtcnt of shorlealn:: of tbe oycle bia*; su*1:,"p,3tr':ri ;., L;".',sc,

Ilaaborurp and :lincletr (1%il. ':'he frsi.ln6i: cf .cbl:..:oii ii-:-11.1,

Tervlt (t96?) ad the l!'Gseat ex,trrerinont'sho'*o4, no cwriie;.1;+ uf .';ci:

a rolsttonshlpr

ttobln*on (tgf t) arlf, allaec t1954) havc n*,,,orti',j ;:. . . rioi:s,-

ovartsn r$sirotrro relctlonrbi,par Sotb rgrlc€rs obserYa:l tiiat io.r"r-

!$sDon|6 elrry€c rofe cxtfeooly 'ltefp afrd' lho forrponno ln .:qr t.,tr

lergery uagr"cdl ot.rbb.

ona,nlaa taslp[so (u ranred by thc nrnbrr of oorpora lutea

lnd tbr nr.anber cf 6r?ors lutlr pluo lcrgp folllolcr) rau gluritcr

rlth l4g53&gt lE dof. of Pri{rjo (?rbb ?). thir ts oontrary to thc

fildlngr of srd,f (1965) rd'Ib|\At (196?) 16o nrortrd a lourr

r\r.Dqra to 12il lrto €nDrstd tC 1000 trg FrF,oJr fhr Prillo.r. ptc

r.rnd tc b. of, Lbellrd foturyr d tb.t tb. rtbode of

drld,rtntloo Ol4 rt .fif.el thlr pctarye



tt

'.fbo r*tlt snrlrtl,ea retrs (onrtrtlcs trr otrta'us) .d !ln$!

of ovulattons for thc fi$ snos tretrd xltb oltlcr ll@1 llOO snA

lX)--) l'q. lt.,:i.j. ucre irrl0 (hi)r ].26 (|-?) srd 5.81 (1-f9)r

recpectLvol,,Er. fhle reprersnts r ssrlcrd lncuear ln the u'*ar of

arlti.irlo ewlstions r.'iletlrc to tba nornel ovulrtloa rste fourd la

:i,uur$sg cno'os i*aileoe, 19141 irvcrl,Ill lfr% 19651 t{oiisanld nnd

''i:1';rtrr6s 1966i illtrroq llSS). Vrrlatlon ln rrsponot botunon

lisfrr;i};i '*eaa r:e:ielrl,crablor rlpcd,clly'in rrts lroalvttut llOO trur

I'a.i1-,1 ;oth ,tallsss (1954) cndi iloblnaon (1911) obcrwr{ en lacrcrsr

tn the ra:*ber of targu urruptur$ lutslrl$d folllslca rbrl blgb

riss.r.lls i|;'' r rile rr '#its gtvsu. sl,rgller obgeryatl,onc refe locorrlcd I'n

ilr:..i *tui;,'1t=*btc ?). In r.n atteapt to roduoe tbo lncldenoe of

..r'rr-';ti,:,ri.:" llor^ tfeatncnts at loxor leVol$ of j). ji.i. rdorc lricludcd.

,,i, !,g6 l!r*o of thc Aneeent erpertrn*nt, ir. .'r' (naterlel, dooo

.:in'.i iir,:,r; ,31' ;'r-ernlstr:rt1on slt*ller for .:gaor orre) divtan to 2j-yean'

oI* .;*:;in$y .r.rxi rtri{ crroc oausod r 6r',oater uuporcrnrle'tton ftrapol;No

ti:ssr r,urei; a.lre.rty rcaorriod rn donor ouoa (ungtrbliebGd datr). 'l'bo

tif,+lcrtl oenuition of tlie Zf-year-old .rlm*ls Yrrs narhotlly nrprrtor

to the itolulr trcl tavolvad ln tbl: orprrlnt|t. Yct $altra (1y34)

rc1:onterd thst the plnnr of nrtrttlon dld net elfrot tbr orstra

nrsponsr of rhrop tr6ted rltb I'.il"io E6rrthrltrrl r rlgrDt 11polt

bgr iilb*on nnd noblason (t9tt) U5 m&trratrl ttrt rrtrttlon fu r

ferotsr lnrrolvod ln tbr mstoDrl Vrrl*tlon lt ttr lurlttvtty of tbr

cr. to oostw6po Courg16t$r tlo ntrrtllq| drt1l of tL. 1rlt

la trhe pr;rto{ prrod,tlt ud rt ttrr tlra of gm.dofppbta irr*tmle

stsht tnfruruoe cvEr{,an !1l!tc!.l to r arutrl drgrre tlo lr alautl|r

roaoglllceiir
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',ellaos ilglil tr:poftod na *iffenrno. ll: ovllrl,an rr6.rr)onire

ln e*,o.' lnjrotad r"lth i). r o ol1 d;p'rr 111 12, lJ or 14 of tho ossttouu

cycle. 'lho rrsault'r of ihi:; rtu.r.1r eu;rport t}ros€ ftnrllngo (T.,ble 8).

-I'ho uteep rtoao-rerlponse surrt$ anrl urproiiotablllty of

r€itpollsr: t,l "1. 
raajOl Ll,nrit.rtl,orr tO tho $UOOe,;u{\I Ut€ Of Priilir

t'or oontroltod rultiple svul.;tl,on tn,-tuction. IJne of tho dlfflcultles

wlth thtu honnne ls it,; lon-'i ir rlf-llfsr ;.;t lca,;t ln the apeoles so

frqr utu"tied (illtahpolor ilole ;m.,t Pe*r:onr 1935i Lrnon.ir 1960 b).

l\ lronnone '.lth thl; ':hd.ri*ri,:'i.:tio rnl;ttt tx, or:,.$ctod to lntorfonr

rith the nqruts-rrrulgot.itle nsch,,nlsiro ts:J$on$lbIe for Ornrlatlonr

fr further dtfftculty in thtl use of i)o "{. ,r t.; the pocslbllltry

tltril the retlo of i''...ii. - i,o Lr r.-lilcs acti,on in thlli i)fcp,rtl3:to[

trl lnrrrproprtr*,te I'oln ;rtir,ui;:tton ot' norTfirl .lluith .rnt mrtrr;t[iOtl

of follicle*r ln tlre ouulo It lr:;u boen iotsrrnltted ln t'oth thc nqrco

(i,anrorrr, l9u0 o) an*l thc! r'aubrt (:;'ox .:nrl lirln*lqyr 1958) that tho

ratlo of lr.*r.iir- to t.li.-like totivity ln P.'..1. ls about 5 t 1.

Attumptn to rrodlfy 5i1 f .ir irrr$i)r,r,tl,cnl to i*ult the euer r'rthor thern

.ilonit,vcr 61 optlrui,l {.j'.eo-eri'lrorurunt to ,uti thu unt"{u€ ftlar$.ct€flstlgtl

of thr, tton,lcner woulrl .;u'.rt.:l ,o he wortnl"'htle.

iJ:' r tot,l of lf.3 ov.. .;hori (b;*.lo,J on the ran:nbor of -rot?oro

lut,.a) 3iiri i,jenr rr.,ilove:'d,. rlh;u Feprs'sent j i; ro{lol/*rXr rato of b|'it

.'hieh co ,r) I:rt'' f vour.bly rlttn ths ri$ n:,rortr;d bJr :iunt.rr 9t $.
(tl::); ths ul r of '; n-cook .{ui .iov.,If (t9trt} .rrt. }?it for vet'Lll

(tggg). llorever, Cluatrrl:d (tgb:;) rnd irsryii, (llo?) ruportod ove

foocv,ry ratoo of 'lf:,.' and 'lj:l;i.r trsp€ctlvalt. :111 rodcor:l hevs ueod

esn'.rntl{rlly the ^.rane tcahnl'qucr.
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llosu of j1....i. had a slimtflofr$t cffEot on ?h€ ponosnt'8o

*s2g,:rf, of ova (Tablo !)r idttlo dtffenencrtt ooclrrncld bctroen t'lto

tro@nsry ratos for ll'h) 1.u. t79il or IJO? lelu j)e . ro i??r) but

thg rourrlt "or lliJo trur 3'.':1.,r (55,;) wau dopnlstod. Ttrls !c

oontrlsry to ths flniilr6n of finrn',tng (:9o5) and 'f,errrlt (195?) ht

tn e4;rcement rtltlt the rr:nrlt;.; of iioblncon (t95t).

,Ihere as b8 Do dqrbt that tho Door ova ntooYsly ll&tcn

fe6orJGd ln ql*es gtVen llOO iruo irril.ir wa* duo to thc IOr nuabcre

of ova obt*lrrcd 1'159' 611ii,r'r,l* shor*ln1g eridonqr of overstlnrlatlon

In 4 swer.r f,*rdOr':lJ ciroiren fml thouc ;tffect,.d, the ov::. fCIcoYtlrT' &rtes

r^em ?!;'i (lf i.t.), 14. t7 i,'.i,")r e$,; (13 c.1,.) '.''d N$ (l? C'L")t

reopootlvolJfr It ls poeslblo that ln riloh unl::,.:ilrs the neobanlsar of

ov6m r6g€ptlon r';Ot$ f-.t1lt;le Tl"ro rrnl *3:rmont of tho $r.,orovarlotsd

ov:1ry, in r:un;r lnatanoou would iravo otocettod that of tho ln{tru{lhrlae

err$n thoulgir tho labbor bsoD$ri:' enlar;ed at ornrlJilon. f\rrtheruortr,

ln Borne tusr, the lnoidonoi, of unnrpturcd lutclnlced folllolcs urr

hlgh. .rhore thle c;:ndltlon oOcrnod, tho nrmbor of or?o1l lutca

re66Fle*l rir.1y not hsyt: egag -t;l;f roflooted the nunber of ova shod'

Conse pentlu,; tir,r irg*!:4ggg grrulatl.on r:*tc of the ouo, (1.e. tho

lfr:spolirg tO tr11f partiOrl,irr toire (rf r}.'..,.)r is ar faEt61r Of i.irOatel

t:raortanoa influonolng ov€r teoovcty t.qln aAv {lregt ef,f,c-Ot of '"'}Lir

irhon thc Fgcortirnjr of ovil il{ro @Iotato'i frror:r tbe plopoltlon

of ov:, Fsooyt:rcrl of the total trtr.'nbcr of ovir ;!retl' by all oxeo

reooir,'i&j 6.i,:lt ilo'J{J of P. o ,. I ui Trrflo*totlJr loec ove $ere reawersd

iftur l)OO i.ur (6r,) th,io elthor IJOJ 1.u. (tl+,) or llOO l.u.

,r)r. r.)r t:]6r;). iloucve:fr only 1o cr*e3 oonlrtbrrtstl to the reotrlt for

1lo0 i.uo ir.,..,. a*l tho ilrtsl,mr mrmbel'of *rnrllliirtnE J.n aR'' e$e

ruag 4o
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't'he re;rortw of liancoak "rn{i iiovsll (t96t)r ftunllng (1955)

arul Torvtt t1t6?) q.iroe that thsr peroontasp of ova reoovorttd te not

,:l ;nift,*rnt\r affcotcd by "ny i,non:ilre J.n tho rrr;.':bsr of ort* shedo

In thc plGu€nt erperlrent 'the rooov€rJr sf wa r*as aot nrrtcrCfy

influenood by ths nr$!b,rr of rnra shsd untti tho lettcr r:roeodcd 5

to ? oonpora lutra or ? to tj ooqpcrg lutee ;rlun tlr6o folllolee

ogf elro, rn.;geotlvely ( ut,fres 9 and lO). ilovtsn&rr whcn tlro wartatr

responre eroerrdad thls lev:l .a decllns in tttoovury puroentcSo oooulfsdr

iraparotornles for r€covc,ry of ova worc, oonduoted 67 to ??

hcurs srfter 6res rdore flret obscrrcd tn oerrttus. lhe ob;oottw wag

to reoover ao mlt\i/ ovs a.r posslblr at tbe B-oell stago. 0nrnnrlng

(1965) rsported no dccrar<rsi) irr rsaoYor? rate i;hon laoarotou3r rar

oorrluoted uir to 9o hour,r aftor on;ot of oe-rtnrs. rWertll (1958)

fornd ?eo,)ve4r to be r.ro'rt offiolrint "'hsn ;rerfonisd }o to 7O horrr

after nnetl,rgo ;io$wrlrr liks rnefit!,t (t967) lr,'l oboenrod e doollne la

tbc prOportlon of ova ruoovarc* uha laparutoqy was ootlduotot 8O ol

mre hrnr'e efter the orLset of oestnrsr ;iheep ova nonilally cnter tbr

utenrg bet'.,seen ?? anl )o irerrr.; rfter tho oruret of oestnrs (nlsrkt

1)34). .'hs Fecovn13'of ori,i fro;" tire utonrl lir Ll.P;c\y to ba hm

e{rtl8facl,OfJ ttran fr:O;;i tho ovidrroll sino8, a l.ergar i:.rrra rnrgt ba

flusbed. In the pr.ria€nt ox,r*rlinent the tlrq5r-tl1errr*l betxsea onrot

of cautnru and lairanotor"6; nad no rm,rc6{.t effeot on ths .osrorrnt"ge of

ovn recov*recl ;ror sr.re (,l,Irre 11). "llrts rt)$ult oarld be exp€ot$d'

;ince al .rorrt sll ,l.r ;;h':{r, l,.J iiriv,jr bo rn ptrs.;ent I'n tns ovi.luot trhon

rroovery ua': atter;:;rtodr

Of ths 3fu ova rt':cilY t'o:t 5)ro,,, !{sre fertlllaedo In artdltlonl

61,, of 6i'is.,. Sfltft! only *leav*''{ ';v.ut :;4.1" Jiolueri unol€,}vad wa on\rt
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$ttlle both olau*e;i ')jl ovit 1{grs feil.n,.i tn 14rl;., t)f 6xgs.

'fht perocntegs of reoCIvotreit oy,'* whlolr trGre fcrrtlllsrtl rre

,?t;Xilfioantly influenosrl by tho doco of :t'o, s.to if*blc 9)o l,orrrat

fertltluetl,on rateo (elthcr on a por 6pe or .,a prirortlom b*eh)

!lo!e Fqloontod, ln ewg,: rhlotr t.oool\t€d fJOO 1.u. Pr. r irl ol

€rlterautlwl.yr ln snir,al$ irhc{lrl{,grceteot ov,rrlan sttnilrlatlonr

.iarrcooii artd iiovsll (19$l) r"":porto,i no slgnlftulnt coffalatlol

bstweun the nrnbor.r cf ov i rlhe,-: ard tlro p&tportlsn of recoverad ovr

ferbtltoe*. llencrthelecrl tire roctrltr.r of ,tobtnrron (t951)l ,,vcrlll

(1958), t'!u,Tul&i (1965)r 'l'ervit (19o7) and ths preucat crpor{,ucnt

In{16:tr: :.- ne{uotlon ln fcrtllisatton rste vltir rnorears ln eltber

Jor;e of i''r...,.,l o:r th., rnr, ber of cwliEtlono ;mr exe.

i)va rucovurr].l from g;,s.r trgirtecl ul,th i-rr- r.rr ano f\rlly rrleblc

(,lunt*r g.l, :il. t l9i5t rverllL ."n"r ;ioracon, 1$y31 llirn@ok a,d riovalll

l9ol). serry ,,{ti ,,&vory (l)5.J) noportcd tlrat the pro,-lortlon of

oubnorro*l ov& fm'', ewe-e trs..rteir ;l,th r'1 i:.1 i. dld not exoeed tho

:rr''oportlon f,rour untro;lt,:d ord€rir

?he orit*rlon us€i to nsoertaln fertlllggtlca of oya ln thls

erp;:rirnent rioc &,.rgan*nt nor ;il se,g{i*intdtlon t'or lhs 'g'- of the ornrrr.

,tancoqk ( l9gi) polnted out th;rt BoilrssntutLon ts not an ebuolute 6erree

of fortllls.rttoa rlinor ie1;cncr"ntl,vrr or ipont:rncsuu frc6nentcrti,on

su;:crl'iclllly n:renbllng olcava6o of fertlli;ed ovi:, maJr ooour ,.4

unf,:rrttllc€d shcop srfir.. {l&ro irr.n taken ln thte erperl,oent to evold

r:rlritr!:gn ol ..rr, ,lfi+r'tlun sl' l'r,;i;i'ontitl; ovir lclt f*rtllised oTa.

,firr:ru ;l.ra bsen rruch rl:'rer:trli.iti,on htrt li'f tl@ glrgot infor*i rtl,rn

rcportod in the llter"fur. en the oauoo; of fsrtlil'ration falluro

trr gur.rr.,6rnr.L;ttej gn"l,r$rli$. ,'rrri . ,i,itt.j *inl ilv ' p.'r6441,:fff oba$rvErtione
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ln thls stud.f ,.ors nrfr'lolentl"7 erltleal to os.st som ltg[t oa

thr ;rroblen.

lio rlngle erplqnatlon oan sntl$faotortly aooount for thc

futi,llsetion f,stlure obsontdl. In rcmo ouoo ln rhlob tbs rcspoar

to ,8ontdotrophin !r3rr or€llant (1.e. qbrrnoe of porelstent folllolu
,:nl no ros,rkr,l, tnorcasc in ovartan eiae) fertlltaatloa fallur

ocqrmod. iltortratlvelyl in aurei, rhlch ',lld shou oveis-stlnrlatloa1

fmrer ova ware fsfilllscd at reoovoryr r.rtlll further, ln t6 $rcrl

""ror:Ia ova r'rgfo fertillnoir .rhllc othoro rnrrainc'"i uacleaved.

6hcatn6 (ty0f ) obserrt'l tturt ln swas f$ori rshlolr ove of

ciifforin4 oleav,*ge uta,Sos rror'tj rsocuyerldr tbo oorporn lutes appoar'rd

to dlffer ln a;e. . eli;illiul 'rir$rtnt;.t1on w&ii rna,lo Ln tho prruont

erperiirrent.

iin ad'.iltlorral oi.i;or:tlvc of thls lrveuti.6*tion noco.reltated

thr lrard-sonrl,oe of ,ionon eire:: to ln*lvtrfual r:trl'rgso On oooasl,ons

Ec rllgt{rr a$ lO ot{crl w6rxir ltr1trln*.i to bt: matod to ong tralr of a aln6l,r

mnrtttur Attempts ;,'erlii rtul€ to h;rve ogch orso s{,'wed trtoe dall,y unttl

tlro end of o*:Etrus. One cl' the 4 elrcs uocti, perhopa not uncxpcotod,ly

slrowod a neri."erl .loteriorrrtlon in fortillty durtnij the riurtlrl; prortrgr.{ne.

r'lrls rau evidonood by thrr rooov'rr} of ;i iri ih proportion of unfo!'ttllsad

ova ln flur:hin,gs fl,trr;r eco,i .esnte " by thlu r.(ln. '.lonlon ( lYTOi has

roportsd that uoirc ror':trrr rrhen faoxrd wlth x lar6c rnunbor of errs oa

neat at one tlmo exlurr,:tc,l tirr:lr aportn res€ntos lon,i boforc they

oxh#u^rto;.1" thetr rnr,itln,l oo:ra,biIitisc. tonsoquont\'r fentillsatlon

falhrre iR aons ew€sr in ,xr;"11sritrr tlrote uhowln,; a nonnal o\terlrln

rrga$onguf mr.iht i'e rlirccr,lr' i".ttril'ut:rble to irferior reur? f,ortlll$r.
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ila,nj-t*rtln'; 01' sboep i'i :r pr.'ooelurq ilGrsn.lng onsiiterrrblo

ilan{Ifu*r of the anlrulJ,; l,nvolved. There lu uqno evltlene (Lar1,-,

l9t4i whlcb mrggeutu mnlitl,on$ of n'$t$essrr ma6r intcrforrt rltb
norrn,rl ntpnorluotiyr f\nctl,on in tho orgr lt followa that enlrglr

unuse.i to pnolorr6ul fuudlln; r.l :ht bo *nrbjocte,j to uor:xr forrn of,

{stFo.$n" rlth poostble re,rurt.mt reprusrotiw nralr\rnotloar lTrlo

could al ,o be e oontrlbr.rtlng faotor co the irapal*o fertlllcetlm
obcervujd ln tloaor *nno ln tbl,a erpodrnsnt.

lioblneon (tg5t) fquO ln ehoep gdvcn bt,Eb doaos of Frjarrir

(1000 to 2O0O leu.) e largu rnrnbor of ova uers rsloasod,, eooclsretod

&rbal trunsport oocrrruri on; low ftrrtllluation nr.1eg Her€ obtnlned.

Avor,llt (1958) obs{r!"e€.1 rdLi,,ilar rsclrlts hrt only whca aore th,!r$ f5

gYa H6$c uho<l por orc. 'iorvntorp ln the preocnt ocporlrnrnt thor6 saa

no evl.icnoc of rapl',r ttrbsl tr.n;r5n:rt sl,noe ovi:r reclov€ry ratce ,ild

not *eolinc untl,l ov* $ere orpected ln tbc utorrl'.*o .ilmllar fl.rrtfuig".;

rene rsporte,i. by Cunrnln; (l9s:;J arul ?trrvlt (1967).

Funernru workcrr (.ttobtnsonr 19511 Tenrltl lfi|i nur,alns rnd

:iie,.lonald, 196'1, iiolstr I:to)) harvo r,:lnrttxi forti,tloetlon dofccts

ln Pr,l'r;i. trealter"l sdccr arri :rone havc l*:plioateir lnferlor spometocoe

tri:nopgl.1; aB r ltkcl" o{uli}€r h €Laon oboor:v*rtl,on1 (aleo noted ln

thir.r uhr{y) Usi, bs+n the "rb.:Ence of uparrr';rtoroe rittrohec to t}re

soaa petluol,da of unoloavcd ova.o fhl.r rrusi,;euts lnmrfflolent

uponratoroa r"o,*oh the slte ol fcri,lllsatlcno

fn thr ctro' tho eatabli-:lun$nt of a l;lrgic popul;rtlon of

nportatozo* ln ',ho @nrili rii ne@s:larJ to aninrt\: oontlrulfu of

r;,1, frntio& of :porr, "togoe to tb* Fallo;:l:m t[b€,.; itnil pod fertlltty
(, arttnorl 1.,,oJ)o 'i'he prcr[rci;19n, ii.n! poo:.r!,bly ths rrl..rooalty of,
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oentiof,I lr-ru(fln oan influr.no.: thil rlovelo;rmont of' tirs crlTlo6.l

populatlon of eircnrurtoszo"r iuli t,h:r ,nrbua1u,anr, ri:l,ilatton of

tper.lilertoeoo to the l.'{rllopi;n .bubc': i'itbbona e&.I ;ie,tLau, It6{>7

;irattnsr a.rxl ilrtrd6n, 196g). ..ralth ,;nrl .fr,lttrpn (tFft) unw obrewrr{

'*l'ffefitnwa ln th{, cirsrncturldtl,r:,il *if oeryiell nrcuu oace}glm l,n

plogurrtogCIn trcoatod a$ @nl a;F<lri 'o;Lth nanur"L rpmlio rf,dedr It
follous tnu,t the on'iocrl.no or .;ri:gulorogtoal orwlromnt at tbo

tl,mc gf, uer;t!.u:r 'grrl ornrlLtion in 'ilre i'. ...',o-trs:.rti.:d owe riltght bo

tltlgl,rri,;f*,OtOfy fOf 'tho iloF.t,L fran*irnrbl @paciN.ri;lon rrnd gg1.,sly1o!

of olronn.'to!oa.

{hlmlni c} *!. (lg]tli hnv'; abo'n thtrt irr pnogvrrtagc;n tfsatc,t

sile.J, tfro relsersr of ,,uttlinirlrl_T llonfi)na oocrrtnNJ oarlJ (rel,*ti,vo

to nvn-treatecl etrtlt) tn rcl.tttcn to th., orurot of oe-tnrso In tht

ordcr o'rulatlon ooclrjal at or ocon reftsr the snt of ooirtnir (;tebln*n1

1959)r ;.on'l the fe::tlle life af thr.: oVllr l;r.rt-r for l? to t5 hou,rs

(r:;ulior anl ilrtonbrrr'$-]r, ljr:ll). lt.rtr,;;'rs re.*sgrurble to st&iglrrt

tir.;.t f,rultJ tl:'.ln,i of ornrl,,tlcn rril,';ht ,*L,;o contrltrute to tirtr Lot*

fertlllca.*olon r*t.r Ln i).". .-Sre,.itrr €H6Br 'i'iris +*4y bo rsflsotrrd

sither tn e decrctxsc tr: f-.rtLlirr;rblilt; sf thc ug,:tn+; ovun or

rneufflolont ;patlrt*totroa b*inj ..''v;riLable ni thig "slt'.j of fortlltsatlot'1.

In ;r*rotioel un ela,x.rlat*: ul" rip{rtr:l lrrloquato fOf $norfflfr€

ferttllirret!:n ir: thc no*rnl swn: rri*6ht be iuitr ina;i.oqu,::'te for the

i'r r.r-tf,,;llted, uheop. ,.'o overoorne thlrl ,;futrlotnl o,Esh or;s ooulrt'Ur

hutt-r*ilfe. to e€vcr-1l vi,to:rcnur furtlle !.-i:ri, tslea dafry unttl the

enr oi' ogr.itruo. i]hlr* uroo.rlur€ r*oul; irltriuri: ir r:NuD,.rly of gJcrmtutocoe

ts tlre grini ,aI trelrrt flf {:;re etr,an rroblrbi;" ;;uft'ieil,eat to murrterisot

l.,]tl.r .ab*rx.-: t j,r:rt'liit iil t;.rr;,sto g}*ttt.'p'Jft.
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Clr.ri'.r,ji:ji irl ;{[I-:{ig]i ( ;1r.4

Ortn 'r.rere roorrvcre;l botr,rocn v? ;.rnd 7? hours oftr:r €wclt wrtltt

flrst obeenred ln oe.;tru:;. lioerr\so of tbo llmlte,l perloi &rrl'ng

whlolr ahc -'p $are orlretl,ncrJ, the.re ro,)ults ,io not provtde an oodru.firto

s.itlrri:rte of th$ tlmpu whon 2-, dr, u- imd fl. to l2-ooll ovii itro

vl0!T'rirl$ foun.i ln tho c,;e.

In thc rrhtup ttre tlmo *f ovulatlon $howe oonaLdor+blc

varliltt,on (lkuroocks 1962) bnrt ,rogtrlls at ur soon ofter the end of

oo rtnrs (:tobln.ronr 1959). l'o inforti.;'tlon iI&'r rlv'.rllcibla on tbo

ttme Of onrlatlon |n tho prossn'. oxperlnento iiowoverl tho n:firlts

for ths.rhortsr:rt,;ni lon,3r*:t intcwal ffi.rr,r ttte onrrot of'oo;:tms to

ths sscovqry of e:Gh clslrvqiu :rt.4jtl, (Tt$le l0) lnlio,rte that bottr

thu tlne of ornrlrtfon ;n.l fortlllrlstlon ln the ror:rney ewo rar;l ohor

conuldor,Slo variatton.

^'ho 'oan l,rtt.lw"il lfter tit.., :rn:ret of oo ;tnr.r to the rrocorrery

of 2-ocll ovs l.fil.i t:il hourh]. i'hlrt rs iator th'n tire 4?.8 aftf 5$o3

houru rsport$,.l by 0h.in,i ilnd iioweon (lgtl:), anrt Towlt (19o?)

rorpectlw\r, but ,rerllor th;rn :,hc 79 hour.r r'rpori'"rd by Cgrrrl:r';

(tpt5). llo:rGVctr ..Gtoctl)n '?f, oo.rtttl$ riltly vary btitrroen oboef,{foFEr

lirr; .strollrt uoltkor$ trravt: r portod I pt'1 uc,'F*tlnt'-,tlon of aheep

ovtt fron tho flnrt to tho Lhlr i o:' fourth <iivtsion (dneon rnd lntgra,

1?,Itl Chirn,; erd ilor*eon; 1t)o5i 0uru-rln;; l9o5; ;:onrltr 1967).

i;he::€ fl,n.il,n.;.t : olte €nfln:re.i, ::rd, ';he rel;ult,l :rls.) lndioetod thot

oaoh cleavrrrp utqjo can bc r.er:orrororl 6yg1 ; wiiie '.fuic rr.669.

r'ho ,.loso of P..1-11 ;r';'r t{9:,:,frl.,t to ird'l1;utto(l tlto .i.o&il tnt(}fvol

frrlrr orr.ret of r:ro;,trut l;s r$'1{.tvrj'ry r'on 'i-r r *rxt :L to f ?-o{tll olte

but r,ot f'or 1'- or l}-aell ov, (L.blo li j. .ot{ttvirFr t:xo€trt for lLooll
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ovii the nurnb€r of suoo colitrlbutln: to thcrre obggwatlon;f $ail vory

low, ;and tho vtrri,"rncr.i hi_;lu In tir': crt,rtl of "1r-, f ;rni.8- to fa-gr611

OV.;'t"hti of,fer-'t of,...;1 *o orJUld be .he to thu '";rn:tll nrnbsr of ewoa

oorrtributln,; to sneh nr,;uLt.

Tarlatlon ln *l,I $trr.:le,.: oll fertlllso,l ovo ictthin or'ros rlth
, ntltlirle rnmbo:'tt of owl;i,tloni:, ;.;a{r fouil ln lO crro.:r liowmronl ln

sr!(l.i'i &:rrJo the ole*vagu $tiqFrr of tlrc ova i,:6fo Vory olr'flIarr tlrlll

obuolvatlon ln ln agrorsr,rent i'lth the flncltn.; of .vorl,Il (1958) tbat

ths oal,l sf,'grr.i of oloeryln_, o{f :s rn l,}tdtvlcluid silog soldorr ox6€tl

6n6,.. stro-half oorrploto olc.:rvu,s;f,.s.

lhc nsed to obt..ln tidrlltlrrn&l rnrnber;i of ov'r noou:sltgtod

tha atnlnlstr:'tlon of Pr..',. to ,loro o$c:l or1! r;!or$ tir.;n ong oooagion

ihenr trs llttl,e lnforrnatlon on the rrespor'ns of donsrrtio

rulrml; to repoatcri injootir)*,; r)f pnoriotrophtrnr Jsluk g! gl. (tpl8)

obrtcrved ln r:ettlu trrat i'r . .. lrxluocd ran antibotgr rc.1ctlon tho:'tby

re,tuctn."i tha etlrnrlator;' rcJllong$ of follloloe to subrao;rront i'o,,ri.

i*LntDl,l;'ir,:trotr. ,1 na,rirotion ln iho ornrlatl,on rcilpons€ of owos ,gLvon

ropoatod lnJaotloa* of P. ' r ,r rr&ir Foportod by hrlet i:nd i"oots ( 19tt9).

llte lattor $ork6rs obsonrort thot qnos ttr;rouetl to nopeatod, lnJeotlilt

6f j,. '. ,. clcv-rlopod ;l nel'ra.ctory aonrlttlon bolte,verl to bg asrroclatad

ntth a,n itnnrnrpltks roeotlon to :r proteln horrnotn (Oreerraldr t963)t

'lhe rerqrltn of tlro p3a:)ent oryrcrlrrent &re not unoqul.voool ln

thst thrr toe€ lf l'r . . r;a.:'not oon.:tirnt botwgon tregtr.ront:: for gacb

antrral. In addtttorrs thu int-:,r.rrnl b,otwasn ln.leott,ono fo] 68ctr firG

vsrl,sd, f,rom t5 to /i$ dag'o. liovr:rtlicle;ep lhe nouultc .!,1 ulrow cloerly

tlrs,t ov rt i.n Jrgjipongc Der erro decllnod rith srac*;trltvc tre&tr;retlts

cf '.,..i. (faUfo ti). r';rl,o ,Jo::fl,rsr:r the fintllr,,-rirr of riulot &td
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footl (11u9). ?ho l*tter iorrt$rs also obaervsd an insre.so tn tho

1';rlhrn, 9J' e.reii to ovul,,tr. lolls,rlr:,; eagusntlal lnJsottonu of Pri'.rrio

;tnllarl.lr ln the prooent .rtu'39r1 of tlro 7 c$os lv'-'n thnon lnJootlotls

J fallert to ornrli"ter "*l[ rncr{ra.re tn tho in,eldenoo of ov'rrlan

abnnn rabtie; (adhsi.ont fl:rbrlanl ;rorely enlnrged oviit{orrr pamlotont

folllolo;r) ua;r &llm obeeFFal orr the rnrnrber oi" tr@etrlronta rcr,o lno8o{r,Nodr

.,elch (19q>9) at.r.t*d, tkit wlttr sfl'lolt:nt Juporcrnrlatlon

toohnl-nrasl ono {ionor ci'o if ;ubjoctud to S laporotofltlas for c'J8

rooovery tn 6 qyoles ln oD6 .io,^tonl rh'oultl be ablc to lceve ?t lanbr

p€t toanottr fn the 1l ;ht of tlrs rrenrlte of thts orpr{'aurt ard

othen workr lt otsrn unllkelg th*t a Priir'ir tneated flodr of -'brLy

ci*c;r @ul't Eg[gjlglg an o\ra pruduotl.on roto of thls ottlcr.

'{JLt r$tl r.l}i _, ;'tlJy'Is;

firqlatlqr rato w&g noasuFed by oanntl'rl.; t'bs nr$or of orllon

lutoa ln qitah strs ,"t lapS,rlotgtty, ?!rQ n$lb€r of '.rot?or* lutca rraa

asrsrwed. to roplonent thc nrmbor of 6vn. shGct.

$1.,t tweu ahrri a ti:nlfl.oantl"l' :jreotsr nrnbsr of orta tha,B

loo1rsy arcs (,|atlo 14). fhla trrsglt la ln egfcearot etth p1lr\rlg1il

oourgrrloon* of ornrlatlon nito lnvolvlruf the sdlvre two brGcqlar Tha

firpsrtoilty of r)o?4 orulotl,ong ror s*ro for BLX ehoop ln thls rhr{r

eoffipilrals favourably rlth sl,tnllar d.lfferenoes o{' o106 i.od 0r3l

ovulatlonu txrr aue lopotrtod b"r tan+g atd ittght (196?) tn hor'l,iotr, a,rd

Allluon ( l9#]) ln r+ehrnr silosr nopcl-tlnelS'o Tho ortulat[cn r*to of

trlo llor itofffrray orr6s 1- slmllar to thc v;rlue;: of f.OOe l.et (Inkatert

tglJr l,:)Ilg) arrl lolo (U.rgnr. 1952) roportod la owoa of the tsr}. 06:

enl br.cod.
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trlwrotUht of the crs at n'tl&t lr bom to tnfluooor tbl

rnrnb$r of ove shod (xallnoe, fp6lg .filltgon, lgo8). Birl( rrst ln

thl.ll rrpertmont rtrs lrsavler tlnn thulr iloerct*;r oonnt*p.rrtso

dorvarun, tha dtffcrcnoo ln ovulatlorr rcrts oblo:lvod,, oan bo srpl6'l,no0

aa ci, {tronctto .ilfferono duo to brood reitbor th$n llfr offoot of

llvetoliiht lgg gg.

llo rolatlon*hlp i,rft' obosrvgd bst*rcra ovtrlotloar t:rt:r anul llttc-

wctliht wlthtn ei,thon broodr i'lrle rrrsllt lr per*lape nof unapeotod

ln vlov of the rlfa"ll nrmbor of ..rtlnn,l;r rnwlvdr the nahrt of thr

varlablc.r b€lej maunr.rod, anii the tjrpe of unal3'rls usad. lo&rsn

(t965) polntoit ont that tlro lrleat analyols uhtoh onn rrleto cleottc
rrarlsblos to ontlruous verlsbloe i!ag; Jtt to be errtrlld otr rf lt lr

tadcod pomlbleo

Ormlatlm nr.ttl ls 1fi6{ttt to ingcao ulth arlvnnocn'rnt of thc

broodlng no.lflon or #lth oech guooeo.riv€ oe"*tnre (:'oiionald ard

Chr ng tl66l AIIlson; l9o{}). Jn tlro presnnt !br{y obssrratlono fir

the rnu,ber of ovrr ir$6,.i ltsly',; obtslnul over throc npnth:; of tho

irl.,oo(tlt1r; sGiroottr In an'.l;fris of' thseo data thr: Vrr.l,atlOn dUe tO

stn6a orl thtr brsodfuU rroilllon rre$r r${hroo.r b;i nalatl.nr; tlro lnforns.ttm

to o c*rl,s.* ol' ono rlonth. Io 4ch10..tto thlol tn nono .:rnlnula norpo$a

lutoa r.,slntln I to thc oe*troun cyole ;lrerrlmrs to tlrut obeerved rt

lapurtlonll' uens' c<rnf,i]or.6d,r &\rtitsrrnorle; thtr proportton of, L'ntmalg

of ?ho t,.ro irrogdn oxsrd,ns-l tirrxruiihcnrt tbe crportraent.rl Bortod' res

{ r;f ;}fO:tlrr:it.:ly corrotirnt.

Varrl:rtlon ln the 
^llanu 

oi' rnrtrttlon ura{r aosilrnoti to turfr g

negli,:t'ble offeot on ths pnosont rsrnrlts an tlrtl lLvcuetght of tbo

anil'sls nrnal,m*: sl,ml.ler ;urir1; the brcedl&3 goason lrdre.ll tha

ill.rfr{,ot t^liui oxportEnctn'; s$v$r$ 'lrotriht sorrlLttons .turt&i ront of
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the e4i*rLrvrsntat perlori nnl tlilg probably lnflucnerd tbe lnoldsnoo

of nultlple crsulet,lon ln o$o$ of both bnroedo. It oarurot bc

ttlscountcd thnt the tlsv6r*, *nvironinent.' 1, aondl tlonc provel lln6l

roro perieps tolerato.l lesu roarltly by one brrod th,r:tr th$ othcr.

:;oicc\Fotl thig o6rld not brl dEt*nnlnedr

?hr, &nlx'.ill:: u$€d ln ihrr iltt:$ont erirerimont u6rle ranioerlXr

bnsilr thsnualwi,: unsol&otsd llor ;r.4y pnnducilve tr;rltsl ,e.nit hnd bsn

nrn toijstlror alnoe blrthr locn ruorkcrs invrstl.,;*t1nu! ernrlatlo

ri,t{, lri shseD (evcr'l,l,l; 1959t l*jt }:ida1 1968) hevs obtatn C

anlwilc frrrn rnngr wldely Clffertryl snylrorrlontl: and. obserrcd tbcn

at n. oogrnon loarttonr jlc.i.rronnkl a*uJ Ohrantl (tg{}S) fqurf thet crcil

of fllnllar 6enotlo orl6l,n t:lthcnrr.;lr brred at tnro f,Hms for 5 yasm,

whan brm lht lnto a omrpn emrlrrcrunont sholrud ns!'kcri dlffuenooc

ln ovulltory aotlvltv sclrural rronthn later. fhls rcqrlt h&hffghtf

the nosd to oJ,lo&r for e:ctrsnorrlrs a{rur.'ocit of varl,e,tlon ln ufird,loe of

reprr'ftrotloa la sho{rpe

iteqn ovuletl,on rxrtos f,or .rlrrglr ead twlrr-bora BUf, orc nrt
1.32 and 1.4f, nrapeotlwly (tbbfo l5), Alth$,Jr nor-.1;jdftoarnt

thosg mmrltc ars ln ir6flroenont wtth tho ffrxll,n6w of, oerllor uoilcau

(nc*mrn ard 'i'rl,ffl,t1 t!6o; ,lciionerlct anJ fhrarly, lg,,ti) tbst trlr

borrr trar: :;trccl {rot$ owl than ::Inglo-bgrt elr€or Thls rffcat rsa mt
a;...,rarant t.rlthln :io:uroy lhooir but only ! .!t1: ii.ls of tld,e gnrtrp rara

bortrr*l ttilnop {Ls oploso,t to 79 born ;u rl,qgloo. ilonvereelg, Of tha

IO ilU{ Gr6$r 2d wortu bortr .rs tlii.rusr ofbe fallunir to obcornro an

effcct of blrtlr !\rtlr: oa ovuletlon rato ln rteurey G'i€e !l{Mr nnobably

chro to tlro lou nunb,:r of tr,rinJbot?t G$ro$ lrr thc sanrplc.
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i.ihrd.le*r ln l!o"; :loala,nri iior.rey ({iooirurn, :ii.:'rton ard }tr.o'

tilStii lrrk*rtorl ttjio) rurl r:o:srLorl'ic (Coopr lliu rr, 195{r b) uh.ep

hrsw l,ndi,oflted thlt onoil slrowlng e:ct,snstva rcol .Fowth on tbo faoc

hed o lf,r6r fcrttllty ,r,r :roqaurerl bu tho rarl$sr of I'aatbs bofilr tban

opqFf rood awgrr. 'i'ho lor,rer rrrnibsr or' la$rbs rres ?he rcrnrlt of o

,ir.torlgr!f, rurrnbsr of b&rren €r;or-r &rd. orcalt6s tfilttSor of, firlns borir

Ih,s lorser l,rcJ.itenoo of trrlurlr1; iti 'ht be duo to farcr owr bolng

,rhal bJ rroollJ/-f€ro€d o$e6r

Currctnc (19t9) fold. no r'$lattronqbttr betn'rqi:n the rnrdtr of

mrltora luton i.]&i-l fa$o oover ln rtonnroy o$€fr itttrt tire rsnrlta of the

grcuerrt €.xilorlrF$nt zupDort t[lr: l'Lnr:lnir ?ilt nu',b*r of .;ofurals

lnvOlvotl h*teverl warr prtbcrbly tned$,$ra,tr: '"O estlofaotOfll;f teat

6nch ,. nel*tt cnnsh.tpr

1. 'lonoootlon itata

Of the tl0 eres toooivln:: orre og-!r 5j (6or.) beo:'ee ;rragmnt

rhlls 54 $Np) of 0O ou€rr i;r;.nnforrsd wlth tJrreo irv{t suhsoflrerrtly

lambafl. 'Ihlc dlfl'antnos In conooptLon rnto wa,"r sl,Srrlflonntp aad

oontratTf to the ftnttrkr,r of'othorr sodcars (roor:': ot Elrr t960l

, '00161 l')ttl.\i Crurnl.n; ;'Jl,i ouorurl* ln} ) uho lurvo rcilortod thot

an Lnnr,'r,.i,.xr irt Lhe nuftb+rn CJ' oUa trr"nuferrgrl rltd nOt rrafkCIdly

trfluonOe tho ;'fpp6rrtlOn of 6nion whtclr bt6,:{qe rrltorplabto ldood't

oorxr g! gl. ( tpt O) n'r$ ;cr:tq:r: tlrat tlio ftuooatlo or f,acllur'r of allr

ornrir tnm;;fcr Y&ri rtnlrond:'nt on tho inlrercnt ablllt:r Of tht: or*o to

,:up;Ort a prs.tniglr:y, r;ithgr tlri,n tho l{l$b{rr.- Of OVer tr:rlsfelTGd.

It nl,rfit parhnpn bc a4lutl"t ;irat trr* ci'uuroc$ of' ,, $ro.:er"rr,rful p!sr';n8ncy

ooaufrttidj,:r.tl-';,{Fr}at#r rihr}Jl ;ho rgJribor'Of ov,' tr,,ns.t'llrrcd. ttt Inor@d'66{f
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slnos tlru pnontnos of irr.6 or::oro defeotlve gia*otee nscd not

rreoossaril;' rrolrrr oonoe;rtlon fii.llufis. Alterrutivclyr tho porolblltty

of ernst :rynohronlsatlorr b€trta 1 l,;'epsferrorl ovii ald, the n:alplent

iionitrrl traot nl;;lrt bo;;;r"e,.rtsr tn *nrltlplle o'i oppooed to oln*;lo ovrr

trwrulrlante. tihgn J ov: -rers tr..n.rfened1 tlio; egiju xgtto frequcntly

,.lbt"rirred fror; !, and rror,jcii,rrg,: J, l"ilrflrlusl ri,rhoF 6!lOiJ. fhO ChanOe

of ,;t lo.r.lt one olmrii bolrqi ln ph..i:e rtith thu n;ci,rlent trtrot ard

ilon@ a nuoce .infirL pnign;rnq]' rJccurtrlrq', nl, .Jrt iners,r.-ls iiu the nunbor

of, ovo Br nsfe:'rgd per eile iu ralr.letl.

lLffr:lrsnoos lrt tlv-,. vi;iblllty duo to v.ri::ticn rn thc lugth

of ov. storrg* :r,tglt .,lao be !:ri'1lo.rtet1. rlo,.6vsre ttre eto!rq;r': tlm€

for ova in thls €rJcri.rlrent *id not €rcced !O rrrlrnrtea anl the nostrltl

of rverllf (195u) lrr.rlc.to th.rt ovi! vl,ablllty ls urrllkely to b€

lrL,Jaire,r .rurl,ng : utor;r6go ,;urlod cf tldtl orii€rr

,jcnn;r.olljr &CC€lrteLr optir':.1.; c'rlrdl,tlonl; i'or u,;'; tf;nofar ln

sboo;r lnelu,Ie grnecioo n.'gnr:hronl,.r tr.on (g la hourr) of os;tnr:r ln

clonor rnd rQol,,llont (. o()rs rr^l!,r -[oltonl l9o4 bl ;ihelton end l'bo3ct

l?uo)r rmd the tron,rfrrt of 8-ccli snr'r lll lhtl.f advarrood ln '8+!e"

of tho n:clirl,ont .srrltiil tr ot ( ';.rnotrok;rnd riovellr lgol) to ttrr

gterur of the rool,rlont ewe. 'i'?roeo aondl,tlorig flere aloiscly ttrthened'

ta ln th,, irrr6,;ent ^;tu.,:,.y. ]o;eVrr!'r nrirPli€rl bet'reen tlng v..:'riatlon oart

ooour in tlis tine o.i'qrru.Irlfion rrnrl fertllis'rtton ln r.:latlon to thc

ofurot of oottnrrr ln thc ol.J€ \ .iurr:ookl 19'-li'J. (,'ot",.lcllrrent\fr oVcn

thou:lr ttirr otrgeg gf' 66r;t::rt r i,r; .ronor :n.l trs..:l .rlcn? ;.'.nl'rurla nlry be

o1,.r,.rcl,, ,uynclrnrnlned, tns lutt:.tl ':t ",1r; of thr: rl)$lPltlnt tlpnit,irl

tr ct ,.t.trrl tr *n,rfomeri cv'r :':i{! .tiffor '"ride\. .'ir'l;r ;li'Eht o4pl'aln

wlty ::ono e.;e.i illil l)ot bocor:4! ;)rg"in:srt to tr nsfsy ev'6n thokih

c,rndttlun$ .ie,i\:: collrilt,-itjtrtJit [o b* n."ltliru .
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ilol,th*r thw bner,;ri oii rtr':l;ltont rror thi"r brgtd of "n,;q;

trir.n;rforrsrl .'rffecte(i ttttl :,'r'.rlot'tlon of awort becominl; iltogl{x?t

('table l$). fhls oonftrmr; e;rrllor nrirorlta (,lunter g! lI. t 19551

rioore gt E!., f9,i03 t'lchln,ion e$ 4.; 7J6?7 r"lonst arrit 'rlcor

19551 ooftr 19ir[J) tiir,,t fortlllsc.r ovr qJl bo nrooeeefuIly

trruieforred betwoan differ;:nt rhe,.rir bneodsr

'hslFs one e{if ul-s triulgfofru,L, a :lr$ator proiJortloti of iiorutcy

."riJ op,)oaoJ to 8LX swo..i bce'lrne pnldn;i.nt. Iio'rovorr tlro corvorso wae

tnre whon th!{}..': G{! I,t irQft; ',;r .il,;tf€tf:'sd,r ?hlg ,i;rvo rleo tO a

slgniflo -nt lrrt;;rcr'otlon liotvioun breod of ruclpl'en'g ;.'tl'i thc ntyabsr

of ov ," tri,lisferretl.

irne ,rb,ieotlve of thltr ox*rcr"lmgnt r'Is$ to lnve*rtl6ato uqlr

ilffercrrcag ln ova vi.:,rblll.ty attrtbut;ible to thc ren. r,hero nnrlttplc

tranoplants norc lrorf,on:roNt sll ov,r ii"iii to have '. @rl5:ron slt$. In

iJo.rri(t lr,,it,jrtlos)r thls ll;n!,tarni th.? l&rbr:r of, r=:ultl,rlo tnr.nsplilnts

perforvrd, whlotr rril;ii'; othontrse have beor: p';eulbl,s" Thor+ reur

no tifforenoo botwoen .rtruo ln tho i?lroportlon of ewo$ boonlng

plri.j?lxntr brrrt thrt;.unbar;r of ov.: 1n o.;olr subal;igr wGrc praboblJr

ln."utequato to s;itl rf ,otorllJ tt.i,;t thirl effect.

,:iltortr,th,lr, | ..r of tronuferrod ewes becivrs pro;nilnt Nhlob la

c:lose to the 79.5 r$ported, ti;f o.rrtr (19,t8) ln ir stmllar crpcrlffiltr

iheJs fl.1trrr,..l cornprlr(r fsvour bly ldtir the ruttbtr of g*os llcported to

oonooive to ,r niotup;.r[ r;laLin : i;t {} :rtn,;le oor.tt:tlus perlod ( ;ulnltvan

g! gl., tguu). It u;r,io;'ni th;lt :'O to JO,,' of e;*cu atri trr66,prlblo of

cF)ncelvin; .:rt ir sln.;Ie oo.itrpua ireri.oil. ln thle ex;l€rlnont ! ewoo

,,lvcn tlrreo op,,orttinitioci to borxrmo prc$n'ult (tuo tranufor ottenptl

{$fd & n,:rt,,irr i i*n'tirq,g) fqlilraci l;o l:*r;rb. llO O},rvi*uti! dtulnit:-tl tr;iOt

abnorr,alitios r*er,' obsotve,J ..t Li.,p*rotorg ist it r.: irOO;lble tltOc+O
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anlnal$ i'rqtrc ilct'ilEungntl;' irrf,ortller ilowrre,rs * f'tnrthor fO r:rost

whlclr f-alloC to bor-rnre rr.: _:'urrit to -n lnittal trenoferr su!56:Tuent\y

or.rnmivoil to a sccolnl tn:n:!ft):" or ni-rtur:l nirttrrg. lhlo no"sult

1:.d"1c.rtc{r thil+, trre i-nnbiilty o.f ,,lorc erarr to @nctvo ctt *r .;ln$Lo

so:rtrurr lo only tr,.rn.ltont. !ll,;ht .:nlnr;ilrr ri.lr1. not shotil oaatnrrt

il,f,tor tr'rtisfor or r,ratln ;r iru'b fi:iitqrd to lalnb. Tho onuot of tho

,'"ncestrourl s€{rsorl raqlr }iovo ocerrrod howcvor, before thoso anlmrls

irarl an opportunlt; to roturn to o€utmro

i" -$ur;J*LYRI
llelthsr irrcod of r.o+iplun!; nor bre$(f of oij,l )raii a elr;rrifloant

effer:t on ovllr:i suFyiv:l, sithcr rn ,lrou rg@lvln,: one or thrce o8ligr

or in all e'*es. lio?dovcrr ;. il-u.ter pnrportton of ov- stuitivtd t$

iloruroy couip"rre;i to 11rr,'. owo:.1 .;irr,:,n .r $!nr;lq e$; (.'abfe l9). A mrrttlse

rsi.:tlon.rillp tJ,:,r.1 ob.]awB.t i;hcn thFci: oll. llf 'o;8t3,: tr,,lrgferrsd| En

inoroa,ue ln the mrr:*J€r o1' ovu, tr..n,;fstFrerl r'r;$rlted lr a Lowgrtn,q of

tjrs +v1r:i iurfly;)l rrrtg ( i':*rlc ?t ). i, sls,ils,r obaorvatlon haa bmn

s:portert by othor brorkorrj ( cor;, €t gL.; lt60; 0u.nnln,' oftl i olongld,

l??fl1 io$rur l9u[t). ^'ho r,turvi.vat r.ito* of ovd triitioferrod at onc

or throe ller ohro ln th* pr$sent erporimont stert 6'2 "rrxi !!r{,:,1

rs.ip6otivr!1. i linil*:' to ltra r*:rnr[tr: rtported by ii'oore (l!ti8) of

J) rrnr. 55 folLoulrtj th.r tr.::nufer of thr: ,)ar,rs rulnbsr$ of ovc pGf orfr

-irjr:rbell i f !,il) )ru ;:O:rts(l ![;1t plq-p.rtal loaa of orra roulei be

.Li.;trlbutg'1 4,t r$r{(Ior:} ':€rtr+,r"*n oi{el} r.rlth one, trto or ttrroti orruletloffl.

.'ns rc.ru,Itt of 'o..)nc g! *!. (l;,.1)), firrnin, ;rlul CI..onir}l 'l1y70)t

oore (1-,ttr{J) cr,rar the trn-:;3srrt i.'x")s}'1i-r$t:t .;,,owu,.'. th;ii thu ;rropor-tlon

r)f ov nlrft'orln,j .,ri:-ll-:rt I rioftallty inofoir.$tti,irj the rnrtnb$f of ov;

tr;xt, rilsrt\rtl inor€: rlocir



7o

Idno ,'nd tlreden (196f1) nrporteit a dlfferenoo bett*gen tuo

r'lLnl$ ln the proportion of oorlrorn luttil f,eprerrontod by enbrJug I to

2 nronthu post oJtUm. In trre pFa,:cnt ;tut\y therc flaa no avl."ttt@ of

ii rclatloneblp butrreea uire suul the irroportlon of trii,nsfctrod orta

reprosoatod by larubu borrr. An eft'eot of the ra*i oD rroan lttter allt

hau blsn reported ln mrperornll 'te.i owes (Hs?tton ii'nrl, Batto; 196B) and

ln nonnally rncrtetl trroo (Pitrker ;urt lJell, 1966). In ardrl.rle erotr

rcoclvlnd thrso GB{sr tho r.reen llttar ollo (tarnbn born pcr cnr) of

ewea ln the pre:ront otut$t rnatod to ths four ri,ms wcno 1.d6, lr'l?t

l.tll arut 1o92, re'"zileotlwlJ. ihese dlffersnocc ron3 not ut6rrlfloaat,

In thq exporlmcntc rrportecl b;r Pr.r.rker an,.L uoll ( t!u,r) and lteuton ard

Bctts ( l9,rE) no n€arurement o1' ovulstlon tratu we;: nu.rde. Contrcqraatl.;p

the rol;tlonshlp bot',rc,;n ero fecr.lruilty -oql thc ram neportql by tbooc

workers nl6ht be alnrply due to ;"r diffenrnoe ln ovul'.rtlon rato ln

tho cves to rhtch tbe nro,roctlve Birerr wers mrted.

UI$RIFE Ctu'A,-iI?Y t*ln.:lt IilO TtiAH;;Ft'lB

iiinne 'ibo-footn €uog rto not not",rally prcduce n largo rufior

of tulnr, thc trensfer Ot' ] ova por ors ras mnslderad an adequatr

f'loadtr of the rsprUduotlvo tnlot to t,:Bt uterlns oapaolty ln theur

Cnl;nir1u. 'Ihe paralrrCter il&J i:;G Bufild. tn tOfrl,r Of llttgr sl36.1nd

xrl6ht of larnb bonr por rwer

*\lthou..qh iilr;t ot rrg lr"ul les.r elngle ald rroru twln pre6nanolss

thrrn ,ionmsy obrcir neithor n,.rt*rnrnl nor t*nbryo dpnoti'pe rltnni,fiorntly

affe,cted the dluttlbrrtlon of lltter ,rl,ae (Table 2?). Thls rerarlt

ia ln oontrr,;t to tlret sf ;oorre (t9tr8) rho form.I tn at"rog reoeivlnij

thrge g.,,ggp llotder .,6lor);lt"rr €',,'e:; i'rird noro trl ,,1€t i nd l*er single

pnrgnanole* thon riomcy ol*ertr ,iorvslfcfp the l.it,tor ctudy lnWlVed
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th* @rrpirFrirr)1, of t$o F:'.:;lEt i,'hieh 'llf;'erctl wl;lely 1' botiy welt$ttl

-n*tql olne, t*o':l rlltiir'.ctcri .,tic,: itlvi J'onrrr.llty.

hrlrt;oi,;]rt of !.}.:!r tr..rrt:;rsll €t'ro tttL'l oo!'gidoloC,r 3i.,1 c"'tcil

wsrc &ll.:l,n rr.ri.mrlor l,o ilonnoy cr.le$ ln to::rn:r of uteflna oalrric.Lty lnt

thc, difisr{rng.} f ,ilotl to r$ 'o:i :.r1,'iv:iflo:rrsl (f ,bl,re li4).

:'lobl;r$on (f931) folrowlrg stu.iie',! ln t)r. r 'o trost(td sboop

su . :ouler.t tit:,rt btrrrs{'r of LO* f,*ri,l r.lty rrq;' :rovo {r utnrlns orrVtrorrnEnt

t .at aftor i'. ...). tto,lnrt:nt ,rould toduce the rtrr.figr of 'JBbryoB to ..'.

Ior;er lsvsl than ln no1rl; .itl,ihly fertlls b1.ogds. 'iho nesqlto of

', sllitoe (t91il, Pa[s$6i (t95") sthl sord,on (f95f]) cto not snrptort

thir: Oontontlon. In theot:r o:cjlet'l,l,ontir ltornoyr iiJplantr ijOUthdom

antl llh,rvlot ahoop (relrro;ront,-t1v* of lorr fontiltty bre<ds) pruduoorl

61|!le[6-[irthn Bn re&tlhf as noni ::hihlJ fertlt,e bnrods such s! tha

flun r*rd, .,uf,folko r'boro !.totJ lro evvldsv:or; fmrn thorae rtudl'os that

uterltrs oap,n*ity; ;)turvitlo(.1 lui'lllod,enb o;;.';u won: she'lr !I{18 effectod

t4' bnaadr i.{or-r€ruirF; the rr}rnrj'trr of ' ootle ( ft68) errd the plosant

expod,nr)nt srraf :, st tlr.rt thr: sffoot of bfesd ts by no r€i.rttfj o16;r tlltr

I t r:nr,rt -luo bo t3.:nomborc"J tlurt tite ;Lntt-"rulr; eorqxrre,l ln tho irr$ssnt

-rhr,ci"v uo1t(i Of *irnilar d(,notlo ori,:jJ,nr ,"t f{rOtott not ln oofiitlon Hlth

s*rlLer etndie.;. rr;xFn)'i.ntollt^r involvln,; larjpr nrrtber,r of l:nlr*r1s

af'.^' nee,Jeti to *l,ar,|,'iy tlrc sltu:'bionr

ln tlf$ p1'{:!$Ont,.-r$,rsi'i.ntoyiN:i f:t.,r-l,ffiirl Ol- two dnta $Gne pl.l00d ln

gYr-'r utcrlns ;r'JFtb .:,lto$ ::tt]l ,r 'il,r:.l;lc co*lnlu luteur$ re@lvoc +'r+Q m

to thr: utcrltre lrort ai.;a,';ent to *.hc ovary ont {'nln; tho olrttue

lutou,;. og$on, lenrrt<;ri orui oor (l')'ll) 1ro6or-tfu nrSpntorl tlgt a

r.UrOh irei;hgt' pet.o€tit.a.;,.; o.ll ';lal:le ti;!n.: ttoh; 'rbt .tr ei ln :roLfer,: tha.t

O6noEiVorl folloutirl I th+: tt'iur,;fer of ;- r:ti;r:llo orn ;rr tO g.|;}[ utslrtnD hoflt|
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thcrn if trro olt neti\o Dla@,i tn ;r glnAtlg itornr I'ho snthorp expliCnod

tho ritfiorsrioc |n tr*insri&i rii *e ;r failg1 of ono of tbs tuo e€iif

tran:fopred to a slru;le rrterlnc rofttr eo rlt ;n;te to tlro contrai'rtorul

gctr-n, !,r1 th Ognr;$,-iUant OVAFOSotfriili,: ;u"t"t !;OF,ru'jit?e;J OrnbtyOnl ,l degtb.

.'ito runlter of @tylEuonel to whleri oonct:ptu6o'i tfola: '*tt 'oho'd uos umnlfu'

r:r eJr,.groator r*.en tho prtcnnoie'i wer] bllaterilo iffo lli ln tho

pFcrent inv'-:.rtlgrtion prv"luoc'i rlt ;,:rhrrltLon ono llvc tg&b pluu ?

nurx;rlfLed footueeue r.tiiilo $ f\rrtirer or,ro (llo. lt)l ) ;aV* blrth to a

ltVe lcurb bet*rocn il lieof llrll-fi:ne la.rnb* (Fi.;ur".ru lii ,'rd t9)r

, bvlouslj.r it l.r€rlr not grou,;lbli: to ar"lGert,.-in ln 'iirLt utcrlno iroca thc6a

l:snb* rutu fo+:hr.ros dovslopod ;ot it osorrs lti:tlfu tlrat pmgmanqy falluro

ooc[r1:rod in orc hor1 or.+.ti, ln both owa.ir lile cragoo of lOetal dg*th

ror,15rln6 [n]anor;nr ro\jgv.rl', ovi:fgtlo$rltn: oiur ba $,rtrlloated as a ltke\f

o{tnro in vl,o," oi' iirs t'irr'.ill .. of iouson g[ gl. (tytt) lont tlrat tho

frrwi.valr'! Iar"rb frorn both e*rtl .; w-li il nortr':,l he':.ltl1y lndlvl&Ial.

Irr forxnt unilrhtl,no.i lt1rk at Canbr{,digu ijnlver8ltyr riouson antd

rsi+',rO1 fOuui r,rftsr tr.,nufef:lni 5 Oi;;s sAOh intO rratun' 'lrrons.i ; rtlrth

sttosr (c.c woll eo friff,oUl sn'l i'lrur stros) til'st at l1tt6r ulsos of

tiUtg,, O: lO*;, pe1rforrxigigi.: oj' th,.. iol.Xl6y . l:ftlh ct're ,tld ngt leom tu

bo .harrycre.t b;' iur;' lirnltutlcn trnpo*o3 b;' the utoluu'

tn rs:Iiltl,on to tho ,rrcrlr'rnb rrot{s uhioh op;illerr to T}ao-'fo'rth

oiro:Jr .rt littor nlze;l r.rhleir rrl,'iht bo aecept,lble in pr,otlOr: (? tO 3)

o-rp,..lclty of th,: utcnt': .ij rt,rt :,ot:ri to bo a fao[or $g!!L!!l ropruluo?luc

pgrforr"11:,!t6'; fn etthor hro** r,rtui.i.o,.l (,'.-rblo f}). In both bnooxl ifivlrPef

littur siiae $t'ti:r tF.orrnfc::' o tirfce o lillt n&-; sl nifXo:ntf dFtreter

tiran the potentl.,l Lltt$r ,rl.r:e .ist;-::minod b;" n .trtral ovulatlon r.rter

:oi{sggr., tho dlttqrqleg }ltlt',*e,-,n l',*irtufirl owl.::?lOil trrit$ on(: l:te{rn lltt$r

si,nt,. rnn!} q:.' ,;n:.rt+I" tr&Ri+,u-ro ltr thu .iorurci/ :l-l o,rrooe, to bho jllfi bnogd'.
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iiMls ihor-* ?rerc iruiir':iltlolr..: fnor: thin ::turl;, th;;1; hffcgl

rtlff*rnnen:: .,.: r.,torlr;e oil,;.:ci,t; rnl.;ht o:ristl tito t'ornrlX", 6lE;rrlJ

rr:1o:r ilotiintl:l ropro"uctlv': .lor:'oll,*noJ to be ll;rltoJ by tbo rnr$er

cf ova;;lr€ti l- oiroc Of iroth,..rt:-dn. in the C-r:re ef ;- i;rescl vrith a

!1g i:nrlntl:n nrtc flr:h 4.. t'ltc iormey thl',: n;:nrlt luis tnportrint

procti,oil lniiLio .tl,crnor io*,:tor,; uf nhec'p morirrglvooflt tthlolt tnors&so

thc number.l of ova :lhotl 8:; ix,itin.:;; or nathod* of 8oloAtlon *rltlOh

I,ientiiy ihouo anl::',1'.: irlth a protrelnslti for hi.:h o\ruI&tlon Fatc

;,s* wortlg' of cloge Dorldl'i.t::'i;tlln ln tofinsy .-ihoepo

ilii:idltt .',h,*jS liiO,'I;i

,,+,uctlo:r ln aheep (.arrtll' 194; Foilrerrl 1)o7)t osttlc

(ialirsbrrry 11111 lt;rn rg)nilfkl l.Xrl) a*.1 otirer ria.rmcliau rpoalea (i Otafen

imd lchiol 1963) h.ttlo dsnonrlirtrtql c,n lnvrrnyr rclottorurhlp bstuoen

llttt:r $tro iln.i ;;ost,.iion lcrl;tlrr lru,;lo pmijorry rr8rr oarr'l,cd longgr

in utgro tharr twtrls, ani:. trlns lorger than trl,ilot.g. In the p!6r5onf

--
expari.nent tltc: iSrnt;;tlon Len:t)r g." ;.rir:1;Io, ttiln and' tr{,,!1et-bonr

l,r:i$brt ttclF: V(;ry,:llrii.lrif (,'*blo 1';,ir

ilrr,lgfrtitritlon of thu ol:lr :lrrln,.; la+"i) ;ttlt) l': "!lqy ie krrown to

!nf}r.:nor .ii'r,1jti!ilon lerultir (:'!rlrn'";on i'utI ;'hotnttonr 1..49t Aloriur.tcrl

t93r). ,.',ir,6rcfr thrs fentor sln :'o oxChrr:IOd as e pos$lble oplanatlOn

f..x *,he f .lhrnr to ob*snr5l ;; j1l;rtlanrilrlp bot''soc)^. llttor slto and

lun.tir, ojl $(l,:t,_:t1$ri Ln thi:.: sluiyr rill or*Gs !rolt(, run tcilrtirsr ,":rtor

to l*r,rl,i"r. ;1ru] Il,rloucl':iirt :':'I{l,li:tlf lnont$ irstloltto'.i thst the "rnlmu'I8

r;ottr luteriluat'ly fal.

iestation lcrr3n irr :-. lxlr.rr.et:r l*hioFt Bi'ior'rs llttle va'r'latl,onr

':onco,iucntl^;'r t,o :io L*fll',tor"l, l.; ;::o;r,;:tlt'-' thl,r: v rtatl,on Lcr8e rlurnbers

of anLnlrl.r rrur;t bc r::r6plg1[. In the i)Fo;.:otlt sfirr"l,y thl:r rnrnbora of,
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tuin un{l t'rrirlg't-beiiri:lr', t};.;ei} ^orrt*ibutln:; to the no(}tnrFffnts of

er:t rNlon lon,;th u3w 2l.i onJ lJ, r'Lr^ri:oetivob'. .trclr rnrribslu ttcltl

l-rmbnbty ln':erioqu*.tc: to obt;rln;r rc,llalblc ostlr'litto of the rmri,tlon

tn iluutstloi 1sn'iiirr

4n irwsfr;e ryllatl,onlhl,;r rrotrrefin llttcr 'j,rl.c ;ul.i ltlttb btfth

wei :ht ,,*a:: obocrvgdr .;15.;Ie lc.nbs wotr h€,rVlef tfr{r ?uino; anl tyi,ne

irs4vlcr th..n tri:rlote. i'tr:o t€lltlonshl;r h: r; Lt€.;n rvtdely rloolnontcd.

ln :'uitiparrru$ gpsclei"r ivrd t:ovoril tlreOfies trsVo 'Sot:t'r &.tV.*tcOd tO

cxplsl,n thr* oi'for:i. 'ihenl tr) lor:$ldori;r.blo i,vidons3 tlttl*; Orpotltlon

betwerln foctuo(o,:r i {U1,J ihg} 1'ri1ir;rlri}.1 tl$,ruorl lo it ;}rEbablo r.solrrrnlon

of tbo ,ltltornal lnflugncc on tho '.titg of J/sun: ;r.t birth (ilom:rOld,,

lg4d;t ,allsoat 1il48t lh'rrtb,.lrr f9)u)r lloueverr lrolrst{lD anl Hlobto

( f goCJ) huttc en:uotl s;het tiro '^Ifu.ritod nutriont poerl" thoor;' oannot

f\rlly aoootrnt for tho offoat,r oj' lltter a!6{, on footarl greutbo

i,,or,;;tuln et s,t llyrj) founri tlur.t ln a r:po$le:r Euolt s;t tbo jrrlnoc
--

pt1; whlah h{Ii! a, bloonnrati; utenrsr tlr* nrnber of *nbr;ns ln tho eclffi

utorlne horrr wau r;l6rc L port nt tlurn tlio rnrmber ln triro opposl,ts hort

ln riq'lr:r'nintn:t Jioot.:l &,ru.i, ul,roentlil trei;ht. On thi,l bssls ;'o[.'raBn

a,nd. j tchle ( lgit0) postul;itort foot,.l g:sotrth Ha"t largply oontrolled by

tho slto at ol'ls'r by tho Plagsngn ln ocrly p1todlranqyl tlhlolr ln tlrrtr

we.r i,nfLu{rnos"{ b,, the *ru,rpli' r1;' fo}r)rxl onl dllr"rolvs.l rutrloatgt

*vu,L.Lablo L'or plac*rnfuil iFor,tlb

'rl,f,j'cfunoccs ln,ie;t"ritlon l,cn,"itir iiuo to nOx of tho lgurb t}Cns

r;r:rnll an{l non-stSntflo,nt i.;'ablo; ?| snd ?$). 'l:ilg fissnrlt ta ln

aijlooriont ..1th the flnutlng: ol' otitor r,lgrJEora ('l'urr-l'111 1944i i'ottcsr

195?). ;iog€ve:., :i1,,.:klnoon t:t g!. (ttirz) ropo!-ted s ,iLffonrlnoo tn

,iEst{rtlorr lon;th dug t$ Lrunb sofi. . i;,!s:.r $oau sflr'r{,od ono dgy lontrr



7'

tllsn foraal,sur 'Ih1n ls t[r;1 g,r;:e Ln n;ny mrumn'l"ll.n Jpcolss but hsrt

'ion{:rf,nlly not boen fcrun' ir-. ,'.}rcr:p (Terrtll e'nt :ilraoll 1947)r In

vlow citl tho cmg.ll nrnbur of .,rnirn:.I.; lnwlvecl i.n thc ahdy of .;t,ils$166

g!, g}. ( lrtJ?) curd thcr $:r'fu14 of t;hs verlaLrle$ IrrJr!(?u8od.r the rointlt

shqrld bo ecoeptert ',oith ourtion Jn tbe .)ro$or:t $ti.\6rinoat ssx cffcota

Ott i!€rrt*.t,lon lengtir rsotnc uni*y;o,l lu gi'rr.-;l,o.Sorn l&Ss and ln nll

Irmber iirs rcrnrltg ,c;re ,tl,.rili.;r in both oa*c':l.

')errcnll\rr nelo lirrlbs $err; ircavlor ai tjlrth th.rn fo*ale letdbr

i.mri rqSelrr probairly ln rrLs.r of tlro ar'rall mrmbsr sf, 6gLr,:,,'t,r lttrrolYld

nlrne of thc dlffelnrndeu F$ao.tod olrptflerr'a€ ( ]':rblcc 1{1 ?9 ryrf JO)r

Cthsr rlgt*ers hare reportctl rrlmtlar ftrs,rlng,; ('nntor; 19561 ibna3rl

7':)L;7 j ,ili'klnson et ggfrl lpuil 'l'errl,lll tgtitl).

In the .:.rniilSln of {irta on t}rr: ln:'luonoei of ;r'"ter al eu^d

Iocb,;enctyp€ on;;est,:iilon lcn;th an*i lor$ btrth nel;;;ht;t 8$x

clzurlllfLc.rtlon r'i;.r*l not ilrcludorl ln thc ilo.iol. i;caller ane\rsce

(trbls f,8 anrt 39) h,ad shorrn th:it sgr rs$ glot nn lfiIrorteint eoutlo.

of vrrr!,rtlon ln oltht:n ,ie":t!l'blon len,;th or blrth wol'';ltt.

,lOnso'.nrentlyr 3ny varl.atl,on ln 'ihsr,re lrlra&ctos.r 'luo tO sex ls

lnr:lutiorl ln tho or;!r te:n:: of rin -{yooe Of V.;t{;xrOOr A'igln t+t}qlyguo

uun: 1lor.fonlel for both fllnll$-bonrr larr.rl;e onlyl uni f,or all larnb$r

ihs rieg,ruuton t*lll bo oonflncd tnltl.rlly to ctvr,;le-born lanbe tlnoo

ths ;g data rs:rilln frot: frarr v r::l:rtlon *ue to llttor stss.

Li,.mb* uoro oi*.rrls: fllfrto;rt .no day lorra;ur i'n tiro ;;o;:nqy than

the BLi. r'ratertr;r.l otntlronnpnt (t';$[o Jl). t:orlveraslJr the effe':t of

Lnnrb 6onotyrrO r rtt VBry lrr.t .llr ,1 rltrun ; intor*,.otlOn v;ac sPilorsnt

bsth's€:, tl:o ttm rm,ln ei'i**ctsr ','hirr o<rnulfilu; *i:r@ tornnoy lanbs wgrrc

asrulg.J slno.rt i'ri4grl lo::,;e:r ln io;rncy sitO$ thsn ln lllli G?fr'sf ?'hll6

j;'r',. Iititbs :1ut vory slrililar levr ith,; oi- i;e$t,:;ilnrt trrcrrpcutl,uo of tils

naterrni onvl,ronnent in rrltl,oh t isy devsloped.
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Ilrevlotris etudleu (,;untcr', 19:r'.ri .";lcklnlpn et glr t l9A2i

Il*rtro1 ly*B) lirrw lnil'a:tt:rl i.n;".t ths ,gnntatlon lcr1,;tir of lilrgar

llfeo.iri lrcrLr €:rtcri,lcd by tlrc ;:$oenoe lg g!g, of footucotl Of

r.rirrallei' brooda In ericltions 'oottt (l9e'8) fourxl ,;eutertlon fcqlth

trns ct6on:Er*ci'. nlrsn tho r,'rx*11 brn:er',l c;irrled tho l*r6;u:' bmodr In thc

irre,.ront exil]rin$ni i'n efi"uot oi' -r lortenrn; of 6eatatlon lan;th ses

oirl3orf':d ':han ILI oHoi, @n!'iou ;toffioy larib!. It'BI^x anlnirls a8c

oonsldcrsld, t0 bs il'oriotlqrily lergur. tt1an lo*rincy $ho,:P then ihlf

r+i,ult dos,l hat .,rr.rport tho ftr,,rlrq;u of earller chldloe. Ilouovort

wlian or n:j' €,*.rss o.r;'iod riir.t i,cc:bo go,rtotlon len;th t'rtirs agnlp

dc,:m:inet(, rhlch ts ln a,Fes"ront ',ith ths mr:ultn of {Irolo (t9trg).

ft lcr:st bo ,:olnt*sl ;rut tha. thr.r csporlmetrfu of ,nrnter (195o),

tlckln";on ';t g!. (1962) end our:rs (t9u8) all lnvolvod oonpar{,sonr

of *rccp .rrcodg irhl,oh,'ilfii:r'ei,t g$LEU trn panrntd olaer ard sther

ol'r,'.ri'"ctgrirltlo;r f ioiri;vcfs tlre ,anrrsrl.s :,nvolvod Ln tbo prosont stud3t

nsre of n{m,$flr r.;enotlo odiXn I't 1s tnro t}ur.t I}Ll ama sotE otr

cryo;x\.;u ti lC.!. hesVler tfurn riorocrag OwGar llonortlrelcoal lt ts elso

truo tlwt the *iao ciif::'o;':$no; botttccn t'h€rr€ tro irrge&a ttila oonoldernbly

lee'.rr th{:,n the rilff'errnor}s ln trlreod tiac or'"plo;'tld itr earller ctp€t'l'eratt

!.ef,ornsr!. to abortor The r.vq?elbutle of ths r,ratorn*l ond ,-ir;nstlo effcoto

arrC. trralr lrrtoraotlon on i;t.'r:totlon lcr\gth ulll lergc\r dci>snd on

tho :pcctfic ors,;d oo;nbiraftona chilssn.

'r'ho result:; for all larrbu (::able 3;t) ncro slntlsr to thons

obh:,incd for .:inn:1e-lrcrrr l.!nb rr uith ono srarpttonr A otl3rtifloant

cf{'eCt of la.tb i;nnot;rpe On 6;ur:teitlOn lon*$h begorns ap.,BSdtltr 'fhtc

t:r irmhably ,luo t,r tiro i.r*l,u*Lon of lr igngator nu,rsbnr Of ob$eWatl"one

r;Lnoe tirs iilffettnol Ip rogrr ;..,nt*tton toq-;th i;eti';een ilotxnoy c'gr BLX
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larnbu rtooetncd rlrrtlar ln both analJrres. Idttcr rlac dlffctoncr

oqurot be lnpllosted e:noo oorller analrcu (Taffo P6) hd rbora

tbo gsstatlon lerUlh of uln..;lcl twtn sad tr{,plet-botm ladc to b.

slnllaro

Lambo dcvoloplng ln a Bi.t nsterrrsl emrlrortnent rors 8P

hravler of blrth thart IaI*r dcreloptng in a llormty natemal

crwlronnsrt (8a,b1c lf )r Houwrn; the cffcot of lar& ,gpootyDc rar

vory enrll and mn-at*dfloant.

fn thls utudy thc rnotertral, onvimnmcnt prcvlded b.y thc crr

res the most lnportant alnglo faotor lnflusnoln$ lamb btrtir rul8ht.

'fhlr rornrlt ts ln oontrant to the findlngc of, otbcr lrol*cm (Ibntorp

1956t uroldnson gf gl. ) l9b2) rho forurd lanb gwotypr to b. tlr

nnst lryortant faotor lnfluencing thr silr of lanba at blrtho f6aln

hocwcrr tbc relotlve lmportanoe of tho materngl atd gcnetlo

oontr{hrtlonr and tbelr tnter otiona rlll depcttd to a oonsldclrblc

srtrnt on ths spcqlfto breod ootoblnatl'onl obogenr

A faotor of lmportr:nt praottoal sl8nl,floanoe lc the dqrrostrqtloa

that tho r,qatorrral snvlronncnt prqrrtdod by the Rornoy wc.I9Sl9!!g

potonttol footal grorth of itorrarcy Larse (fublc Jl). So clploln

ftrthorl thc btrth relght of lionracy larfis 6lven 6rerter ervtrotmtrl

latttudo tbal norsral (1.e. dcveloglng Ln a lLX. oro) tnoreased by

O.3? kS. rolntiYt to the blrtl rol;htu of ttcnny l;anfts bor11 tc nOmry

6yoor lrutecdl the blrtrr wet1"5ht of ltonnoy lanbs borrr to ltLI' cnas raa

only nll**rtly lcar (O.OJ k*. ) tnen i.iirf, l.*nba borrr to thc sanr br.ed

of, rl&nr Tltl'e ,"lffonorroo of 0.O-] k,i. tn blrth wolt$rt oan bs oonaldcrd

a 66onet1c rllffansnoo .lue to la.trb gunot3Bco Corveruo\r' lilrt lanbr

nhsn plsoql ln el ROrnAey r*rtettuil <rnvlfOntront rOno prWontsd ftUr

crhtbltlrr; thclr fulI *rowth ;ntantlal. The blrth wetght of SlrX
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laobg bora to Romtey tnos wa$ 0.3? k{,r lcts than BIrI la.nbc boru

to cwcs of tbe sam breed. Ilowoverl thc drosth porfor*'anroo ot

IlId( larnba cvoa ln the rostrlotlvs ltorocy metonral emrlrtrmnt

wa$ atlll oltghtly bottor (0.O.1 tr+E. ) ttuur i(omey lqnbr rtcveloplng

ln the serrno ornrlnonrnsntr * , in thta dLtfelcnoe of OoOJ ltg. orn be

oonsldtnd to rcflcot gunetlo dlfferonoss bctveen the ttro la$

gcnotypoe ln prc.aret*l 4rroutb.

fhls thc nsternsl envlrunncnt eoeans oapnble of ltnltt&r th.

slrc of a genctloal\r la*gcr larnb ht a4y Lnonasc thr slrc at

blrth of e genctlorlly slnallor laab. Thc rru,trtr of thlt rryrr{mt

have dooongtr*ted the rletrlotlve naturo of the pru..rutol naternrl

ewlronnsnt offorrt by ttre llupToot'h itoroey oraq &tlatlvt to tblrt

offerrod by the Fl oroanbretl e'sc sf ths telrro agor

Tho r*rCIrlts for sJ,l lanrba (feblo l?) fn tcrus of blrth ntght

shor.cd .r, nar{cod dispertty to thoec obtsln d for sln6h'.Dom lrnDrr

lloucyrrl thc effeots of lenb ganotS4pe ard rurtorrral, envlnolmont oaanot

bo aornrtatoly lreooss.d !'mro thc deta for ell lenbs rlnos a prvlora

an*lyrls (fabh t6) ehowcri a ol6nifto*nt n-rlatlonsblp batworn lttt s

3ls6 anf, btrth wot6ht.

tseatty ( tgfO) au6iEe rtod the itlffsllnoe ln btnth relght Dotn..[

Fnotloally larsc srd snal,l of,fspr'|,n,: was -,trroator rbcn botb tfrpcr

Jmloprd ln tlr renr llttor tlran lt was uhrn thry ';ewloprd' ln

dlffer*nt lltters. S6n$6rlu,tntlgl the pstf'orttEnorr of s nelc footul

ln lt1.ter6 of ;loru than one mql' be rlopondoat ln csne dagrta on

whrther or not a foqrle foetus ls procont.

Ths dlffcteno€rr bstwron tlr* olarsaou of treln-bort la$r ln tho

ptxlront *srsr|rnant i{gtrc :*;rall rcrlativo to tho var'Lablllty of blrth
wolght $nd so fstled to r*:aoh si$rtfloono (Tablo 3rl). $6r



T9

dlffor.$nos ln blrth wrl6ht rftr ;;rfirl'b*rbly rovo,,-lod r*ost aocuttr*trly

by tho r$1x6d-asx tutns (ra,rlelr tnlr; to ferntrles - for*tlcs txlrr to

lirtrle$) ulnoo tirlo onp*rl,son .ioos not involvn tuo oo'ir5rlctgl;;

dlstinot nstg of di^unoo "'ho r srrlt.: shoroil that rurles ron abort

0.iO le;'. hg;rvler thirn f,:r:urle: in :rixetl eox llttura. 'onilti a.rul

r\rreer (t'irir) rtportocl a sindlar reslrlt. ',,e l.rlgost diff,orencr

ooeurnid Lretrreen :rnles alr.l ?er,alos of rntro&-sor beln pelnt anrl thrre

,Jlfft;rsnoo-i rtro aoneidorably ,Srertor thnn thoso botucen rj|alee ard

fsr*r.Ics fron llko-Eexs'"i p.*lrc.

Orer{i tho rcnlltc lndt c:rts itrEt the lartpst and rur,rlloct

ola$a€l of tuln oocrrrFsd ln the sa$o lltter. Ths btrth roight

gulmt{o:Fity of na.Len over fen:"rles uae ,Srcator tn nltod-oar t}ran

llke-scxoti ltttom, Tinrs tho proailt.,l ;;ruwth o1' ths lsnb ls

lnfluonocd not onl;r by ltc aex but prerlrapa also by ths acx of lts

ooFtwln. It rurt be nrmtmbered ltorsrvcrr tbat the eanplg rlle of

thsoe .tatir r.rsg atnalt anrl othor f,ector:r suolr &rr lar:b .gonotypo sqy

bo lnvolved. Novortlrole*o1 tlro poeslblttty exlots that mrlos tn

niro<lpee.t llttcru aro nblc to turm ts thnl,r own 'dvimt;rgB tho

rsnallcr dorirand,:-i of' therlr fei*,*ls ooFtvlns ultirout depro;nlng; thc

r,,Tor"rth of tJro lstter rrt trlle

po:j,i-\+r i,{,:q r,,Ulq qjlrt ,?j!

. alc laa$s (norFourstn*ted) wcrrr hcavler at reanlq; and tFfn d

r*elght frr.stor than fsnrrlo la-nbg (fable 35). the ;llfferen@ bctwcor

frun :*trd ewe larnbs ln uoanl,l6 wolght werd sli:';llsr to that rxlpor"tcd ln

tlers iio'ulmul itor:moy,:hoep (ltrt'rnug.rnd rtael 1961)r hrt s*rqllot than

th&t fgutrt lvr othor ,rtt"rdl,s'r ('ta.eol *nr,l Terr{.Il; 1945t 1945). 'itno

s6x wsil shom to bo ;ln ltri?rort,'nt uonrroo of var{'atlon ln Hoan14,5

welr;ht & sox elag.:ifis:tlon ro'a-r rncludod in the morttll usod to ostlmato
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sr;rt6nr&l nnd l*rnb 6pnotyps effcots (aee Clrlpten II). Thls nodal

rsi{u not aultable for itrr &ocr*ato ,rt6niflcinoo test of rcn effcgts

snd thcse an€' bost sbo"fll by the una\nco lr lablr 35r

Reo,ltu of the effeot,r of rratomal ard l.arnb Eonotyp€ G

rcarrlng wd6ht nud r*cl.girt geln uoro glmllar for'both olndilSon

aad nealld lenbal ard for sll lernba. ConrelrentlJl tba dleaned,o

rlll bc conflnsd to sln,:Lo-borrr and rsa,rsd laflrb'r ol,noo thcsc dstr

res:al,n rolatlvsly fnes of oompllwtln6 errvlrvrumatal faotors.

k*:opoctlvo of, tholr gunotypel lsmbs noored by 3lJ awos

wenl ho;rvlor of rcanlng afil had a -inoator drrtly rol,ght 6e1n thna

larabs rreared by llomroy owou (Trrble J?). I\rnthemrolo, SI.f, lafrbs

!{er6 {rupsr{,or to ftonney lonbfl botb ln wearrln; orel,}rt and rato of

grouth to rcanlng, lrroopeotlw of the brcod of den. lbmc rltrq'ltr

oloar.lgl shor. tbot tho r*aterrrsl onvlronnnt provldrl b;r SIJ{' cror

Kas nntrlsrdly qrrrorll'or to thot offerd by norrqy 3t68r Ia addltlo

tlrr rgfllte demonatrated a trncd dlfferonoe ln lnst oatd fala Srorthr

Ulvqt n @firxm natorn*l smrlnowrmt tbo porfor.lnanoo of, 8LX lanbr

al*a..ru exooodd tbat of iiomnoy lorrber

'Fho saanl,n*t uclgttt CIf, sLA IaSs F&!6d by tbctoy .rrat rr.
g[dht\y lnferlor to ilonnqy larabn neasod in a ilIA mataraal srvfrw$o

l{omovorr tho remrl;s for rei,;ht 6iin ;ff dngr eho*cd a ootrvorsa

rnrlatloaahtp (fnUle 3?). fhtc rpparont parodor oo{r$rtcd boomsr

of the ht;fier coan blrth llcltlbt of ltomo3r lamDe born to DII erol

rrlstlve to 3l.l( tanbs bora to llo{rnst rer (fr,Uls lt )r

$hr rnsst lngortant :rlnrilo faotor ;Elpr*n to lntllumoc &ggltfil
l&rb S1to'sth yas trlr meto11ral &unotypo of tho owo. f[c effcot Of

lanrb rjcnotypc rar e:r"l'lL At wannl,rg lrdrovor, uhlle tha l,laDorts$t

lnflucnoo of roatcnrrl onvlrurrncnt on Ie* r{tsrth rrrt mrlntelld

the effeot of $[ guotype ras nuoh etnongnr tlxn at btttb.
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Conslder$blc viirtatlon ln pori'onnanor 
'rirs obgoryed botsccn

.tnirirals ulthln eaoh trreed. A llomney eno (Ho. l8l) wtth tr{,plet

itolrrney krnrbc, weanbd e total, wel.;ht of J|'ol k;. of lanbl i::o? kifr

noer than the ewd*r om llvewcel3ht :t woenln.Jr 'lhle roprooontsl

e or:bln d lanb grcutb r;tet of At5't f,gr por dqf,r i{hlle thr

porformancs of thlrr ,urtr al i.r"r-s outrstardlnojr tlrcnr wsre oth* a*mplco

of g5l3 rrptbor{,n6 abllttyp eopoclalls am4g.rt ;tonnay rrGlr

lha ;fowth nats of lrynbs ln thls experlr:rent rcnr oonparablc

to thono n:port€d ln othcr !re'* ilealsnd strdles (,<tr*oa, l%O),

elle.i, lurfis rcro cf,rpsrl,or to r{orlnoy lsds ln i*oanini; ltal$bt to tho

ortont of 2oO k6r pcr larrbg loor thrn the arlrronta6o of 2o? to

4.4 kttr $sportdt by Coop r:nd Clar"lc (t965) for lanba of the satt

brsedo iirfltnor, tn tho lrttcr sttrdy tbc sopan*te effaotir of lgrib

and, r:rsterrral .;cnot,pa rrero not :rartltloncdo

ilarnlooat gg gl. $gqg) ruglriested tbat tbo groerter rel4bt

of ul,na;lo lsr.lbs at reanirvj oould bc erpl,at ncd partly by tboll htglltt

btrth wet;ht an^t portly bg tholr ht4Ehcr rnllk lntadssr Oonetio

'ilffenonoos tn mtlk ,rualtty *t'ro trElatlve\; unlmportant as faotolt

influsnoln6 lacrb "irorth r.it@ (ne.mloet g! g!.1 1956g lborcr 1966 b).

icyernl ;rtudlco hsve illrown Olffon:nocs bst$toorr breda anl stratne cf

ewes trn mt1k prtduotlon (Coomba s.t gl.r 1Bti03 lunr:or 1962-). 'Ihcse

n'or.lccrE hotdov$rr rlld not di$J:;inlui6fu l,otuuun ths potoatle{ of thr

owo to aroJuc$ mellc anC tho potentl;i.l of the lanb to obt;r.tn ltr
l,trors (19tl.r e) deeor'l,bod an utperlment in i;hlojr these txO faotors

i*crg not ,::pnfoundedr Tho rcsqltu *honci: trret for utr$lo lanb:.i [n

tge {"trrrt 5 to ? riGoks of laci :tl,onl ths Lrmb* obillty to obtal,n

nrl,lk r,';rr: rnorc J,rnportr.int ln n:rirf,lon to rnllk yt,rld th.ln tho oiosg

aerlHty [o 1:ror.luou lt.
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In rolstlon to thc frreuont orporlnotrtl tho mi.r.torrral

envlrtrunentrl cffoot on put-nc'rtal lamb 6rcuth oirn rrpsrolt,rrb\f ba

orplelnod os belrlg due l;o dlf:'sronttal lewls of fil,lk pndnotl,on

by tba ttro i,rosd$ of drirn. Coorl enrl ltrew ( 196l) reportod thgt

?$-yoenpld DtA (ft) cueo pro,JuooJ moro nllk than lloiltcy o,rrs of

tho sarfio ager uhen uroklln; r.rlthor tr'iln or olrglo larrber

'fhc obsenred effeat of lru,,rb ,SeDotype fun;lled gpn tlo
rllffenonoec batur*n the two hrod,.r ln grufth eblltty; thtc bclnf

nsfleoted ln thc hl6hsr btrth and ucunLn*g wet 5htw of ll.X oonpand,

to ,lorrnoy laarbgr Coop (1g51)t ,onald. gg gf,. (1968i anC Cartcr

( 19,$) fourd th*r+" lEafon siro(t by lionlor Lc'l@:jt€rr norna lracl ht6heD

llvcr+el .trts rro;rr wcanln,; th."rn thooo ntled by r::allarp broedr.

rlouovor, tho posolblflty exletr of tho pr€oonoe of a ftrrther goaetlo

oonponantl thlo belrU' rsflooto.l tn the suporlor abtllty of BUt laabe

to gplglg ullk pruduoed by ths dan. The lnfluonoo of tbls onpoaoatl

could bo rxpooted to doollno am tho Lesib boo,..ryre le$s doperrdant on

tho nllk Mri:rilly of, thc ews.
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the obfootltt of tbls lnvcstl6ptLoa uas to snrd,ne

phystologloal feotortr uhlcllr nl.Srt cxplaln obeorsrcl dtffersaoo

ln repmr&rottvo pcrfororur€ boh*eon llomey srrl $onlon i,c!,osetcr

r Iiomcy sbcopr

,1 mqr1ccd, d,lffercnos wa,s f,oun<l ln the rnrnibort of ove Bbed

bot:reon llflodl. 1b1$ sllfforrrno€ ln Evulstlon rats ls plotrably

thc most funpor.lsrat alrrigle fsetor mntrthrtln; to tb* pproatrrr

nn$or of &xrbc born to "Bir\ errosr Ths of,feot of svu,latlgr mtr

la Ll'<ofur to bs mnnlfcgtcd by o Mdh.r proportlon of anro vlth

rnrltlple birtbe. A tcndenqy r&e al$o observul rnongnt 8LX ahcop

for arco bonrl os hrlna to rrho"i r:tottrr ovs tirln eworr bom las rlnglter
'iltle rssult norl'l lndls;to thot i,de,ntlfloatlon of owor wlth o

pnopenalty for hlr$ orulatl,on nrts orrl* load to .gp,lns ln

neirrodtrotlvo perforffsn@ ln f\rh.r^rs cprialettona 6*r rell as ln thn

crrrront flook.

Thoro rao a srys,teutton of a brosd dtff,uroncrs ln tho oblllty

of cuc; to nuiport mrltlplc rrurbur:: of erebqoo to term; blt tlrtr

sffeot wee not oloarr ite*nrlt; cild .:hor* tbat irotonti:{ rre;rru&rotlvr

porfonn;rnsr rra{r llntt$d by the nrnber of svs ahedr ln bottr breodsr

In tho riordneJ brood,l nhl<rh 6onrlrally hao e los onrlatl,cn rtto thr

ncnrlt has sorl.ous pr"rotloal 1r;:pll,oatl,oncr .t'luagomnt prooe&nr

or aslsotlon mottrodo r*hloh load to lnoneasq,t runbors of, ovl nbed;

oro wortl\y of olooo oonsldoratlon ln Romney olrgop.

Blrh l€$trs olrwed {mi}o::lor pro.aatal ,;ro+th to ilmqy lalDt

llre naterturl qrvlpnmrnt o:1" the 6ue rrsn tho npat lmpr"tant faotor

sranlrurl tnfluonoi,rq larJb birth wolshtr Lar$ 6or:,otypc r,rc

rol*tluol;t unfuiportantr fho n+tor"nsl envlronmcnt of, llofiuroy ufog
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appoerod to rsstd.ot potentliil lrutrstrl lo,b Jlvuth.

I,anb 6mwth fron bftth to na'rdrr.; r{ii.! groator ln 8l$

ooffilxrrd to nmsy lonbsr Soth the matsrnal srnArvnannt of tha

mo and the geaotype of tho laa& lnflu€nsd d,lf;fsrcnore tn lc$
tlaEnlng rclq$to It l,s ftkclJ' tbe nllk psorbotlon of BIfi outr

rao erpor{,or to nodnry o{Goo BId(, Ianbs eppcarud, bcttar able to

obtaln and uttllsa mtlk pru&rosrr by tbo ilaq than ltodrqy lembrr

;':at mal trrl lanfi gsnotlipo offctrta on pru- nrd, nortrtEtll'
glwlth aro lttcoly to lnfluqros tho nu,nbor of luabs uoancd pt! Gtl;

nrd tlrc ruder of lanibe rtuvfyfn$ to wecnlngl botb tmpcrtant

ornponoate of sep&&rotlw lator
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,in4gelcsr

ijlrcktell; it.L; iien.iorson, :1. ,. \1915) Vtirlstlon ln fl,eaoo rrlgbtt
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Chnpmnnr Ar$og hr,oh1 JrLr (tgla) $rlrurlrgl Ee:nrlrotloa unl gurrtlo
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sp9. fidno Sgh, lS t 55.

Coops Lr| (tgf6 t) The slgntf!,oanoe of fecc ooeor tn Corrlrddr
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Ooopl Io6. (tg65 l) Tho rcaponso of rtce to flushln6o Yorld flr.
Sgf&-Ingtldt{ifr
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i.,.rvl€.r, iLlre (tg6O) itortuosd fnrtlltty srt-roclatod wlth the uro of
rnrltlple tnjootiong 01- proiiorrternne folleld by prsgl6!,nt raop

s€ru:b Au*tg.vetr Jor l€, t iO.

Dov!,es, ll.L.g ,i.\grr i(ri| (tyff) ri notE or tho infertill'ty of ocr
troatsr.i rlth rrrrltlplo lnjeotlons of prq;o*teronl follorcd by

ptsgnsnt narcsf oor[rnr d,ustr votr Jo r ]l t )2o
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,;hlndgar ,J..j.t i)gluk' i)rJ. (t968) fnfluenoe of varyln,; the

llroportion of utenrn oc*nrpleti by erlrbrXroo on m&intonluoe of
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rtudJr lmrolvlng egd tri:rrsfor. A4fuor tro4or 4 r 64"

Donalrtl iioPof Rcad, J.t.; ltrrsloll,:{."i. (196"t}) A orryarattrr
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Anlmo PmrL, lg s 4f3.

lbns"ld, g?ol F{olcen, Joit. (tlf>) Thc i<rorrth rsto of le*r le
Caatcibnr4ro lf,4J-r iol. -Ioab., JL t 491,

Jorurldf iLp., Prrrrc!, iioFo ($ge) Congetltlon ltr uterro bctycrn

twln laabrr Jo -*rr{o. ,.ioL.t,. 0qplbo, gfl t ?$o

Dono571 Jriir (tgff) Hffeots of inbrccdlqi on four faai,Ilos of Flppt!
!{cr{,nosr 4}rEt. J?..i$rl,o' ilou. 1 t t $9"

llofllngl Drfr (tgAf) Problons of thc tmnnplontatloa of ferrtllld
Jr- rvflo.- ',dr' -Conb. , lg r 3?4.
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pcrforrneuoe of elnglo and tnln-bora iror{,no slrgrr !g€k_{.
rlpr -isrl,o.JLnfuu-t$gbrr .l r ?35.

Iht'tr Re il.; Casfula, L,Sr (1948) Altcrstl,on of tho oEtnral qyolr

ln uheep by tho uuo of pm6estcrone and ltg effoot upon

rnrbrequcnt ovulatlcn and fsr.tllttye 4hrl,o-ErtJ3o.lolry. 4[ r 208r

galrrlcl l'oJ. ( 196B) uffeot of rnrnbor of eobqnor ant utori.ne spao
on oabryo rsunrival ln the plgo J..;rS$.m. .igle t ZL t 67Y

Usluk, l'rJe | $onk€rr Jr .ir I l-rloholat J.lL I Potersenr iloB. ( t958)

Pmblcmu assoclat€d wlth tlrs tnan$fer of ovo in ottlc. &g[.
Brflle illE. a,,(rlor IfiDe "it[r 1"1o. 222.

,.,tloy, T.lf. ( 196i1) .rodSnlolt*rt and ovulatl,on rrote ln ehcepr &9.
AuEt. Jooo Anln' PDo-.. T a fB8.

Id,;:-.r, p.6. (f96e) L:tud,le$ on lnfertlrtty ln cu.ae &.-il!IrgEt-&,El.r
]rlo.
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'ilbberner ltrArg r.'.11t1n61, P1i.r (U66) ilorm &slreota of tho olrenlotly
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r1*al r:ltsl€:ltrqtrs QtJg$r i,uctr Jr afifior :istlor 49 t ll4l.
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nrrtrltl,on l,elfoti..,1 iiurllr::i rlltd r;ftt:r Joi"nrrri ,)xr otJG fortiLltyo
*qsttJo eEp. ,\{rlq. dnlqr--i4ehol I t t?6r

.flrton' A.,ir (tpfO) L*uirh ;grrnrth aotsnr q#., jll$4iltq.r J3!, r 3?r



94

Lamorull .,rli. (1960 e) Fortlllty ln olcei, fcllantn*; mnt$ollod,
bnordlnl toehnlniclr i3rs.cr..;,.urt. -locr Anl,rnr Protlor i I l2O.

Larondr ..].'L (15,t1) b) 0our'.ulotrophln ln n$blt sonun ad\tor

lntravomnro tnJoettonr J-. ,P.tr,vglolr. (kq+ )p !5! t .lOl.

ldltnondr ,.r;iir (19'tt0 o) Iruhrotisr of, q'*lattrm tn nloc rlt'b
plero+rnt*l ;nn:rlotrvphinsr J.. i4lqfp. g!, n7.

i,aroorrtf iirile (tyol) Dla.;noolo of oarly pte{ilLanry ln ths emo

A,u,:LFr vot. Jet Jl s 192.

lamonrle i!.Rr ( lt64) $Srnohrunfulntl,on of ornrri,an Srolee ln shreP

ani arttloo Anlm. ,LJrsd.. .Abqtqrl li I 269,

Logpn{r,r ,lrlir (tytO) ?ho sffooi of Pn:gn:,n; iisr6 ionun 6qtadl-
truphln (P.'1.;;.) on orrort;rn f\rnotion of boaf hrlfsttor ot
tnflrrelrfld by proguati.nsl plans of mtr'lttst and, fantlngr
Aqlqtr Jr .qirr{o. Itqgo r 31 | f 53"

Lamonlr i;oiLt Elrrloq 8el{. (1962) Oortnrc, onrlatlm ard

fortlllty follorlrU ;nrpplocclon of ovarlan Sotrss ln &r{rn
ercir by pro;f{}atsf,onc. .lt r{gprotfr 4gr"tr r 4 t 5?.

L;rr1i; j)eilo (t96,;) Obccrv*tlons on ormlatlon ln :.br{no encr mtd
by rall or noatl ln nroenolan^I. r

?t 9,

L'.rrt1;, rislirf itt;3ht, firr(r (l9it?) i..tgu of pr,bortyl lcngtb of bmodlng

siei]Jron anil orruLatlor fott"r ln ironnoy lirlfilh and Dofdor tclOestff
x itormoy I'gttrrh hog;Sat.t Pqgcr Ji.,il. jllc.. j!tlln.- I:ltqlr, EL a &

f,arl Jr; $nown1 0.iL (t*Ot) ftu effoctu of l,nbrsod$g, matornl
lrau[axp cu*C, ren6o ln q;e qr lO fls':c ard bod,y oha,raotet{otlos

tn i,brl,no rans anit Gtroor AnPlo J.r ;Ertqr .iie.sor l9 t 689.

Lors J1l .ilronnr r".:i. rlguJ) 'i'ho lnfluotroo of r:ri;tomal handl'op;

lnbnerxlin*; ortt g'ss6r bodgt"let.Jrt of l) - lti r,pnths of aSE o[r

nopro&rotlon rste ln Au:r'lr'illan 'ieranosr iu.qtr, Jt,+-,rlot lrJlrl
!l I 44f.

Ll,,;,;Lnsr r.IrCr (tlotl) Ibcrxltruri o*rturltlon gffer tnf\rslon of
orticobnophl,n or cort{'"roL lnto footul leir:rbsr J.,,lb}ghcqrl {f
3?J"
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tlllur 8.F.3 Brrad,on, Ji. .i[ (tli8) Aa funror:tl6atlor of carlgr
prc.aatal los$ l,n a aor'trnroial srs flooko Alrstr Jr ,qtpr AIE++
iirllmrilqebr,9t509.

IrJmguetl C. (ltb8) St&ryrotrlo nnrtaltty tn tho 6o*to EngeLVI
Int.r Conrlpr 4gl+ ftqorvl,r. tar'|,s. 7 t 4J9.

l,rol),on€rldt JliFr (f958) A pno6poas on owlatlon rrtrdles ln thr
I{cunoJr c#or ;t$enftd{ fuug.r Fr 193.

':olbnaldr iroFo (t9$l) ;trrd.les of the Fs$ponae of tlrs orDcsta0us

cre trtatod nlth progssterone erd prognont ft*rsr sorurr
J..arrrtor .jElrr$+mlr1 t$ t 3Il.

l'iollonrlldr lif'. (1959) &i: tn".meptentatlon etrtilcs ln ltmcy 3$rr.
Plqgr, llri,r $p*,..rln{pr. fnq'Lt E, t fr.

t{ousns,ldr }!.i.'.t Chran6l fr:lr (f966) VErl;rtion ln ovarlanr eoilvatf
of itomrry l'oagb onrlar Fruo. lf.{g $q,o. ,Anln -Ptodot 3[, | 98.

t'lolrsaen, A.l Htoblel llr (1960) Contnl of p8o'asts.l Slutb 1l
nomplso lq+tro.(ljo$d.), Lfl, | 363.

tlol*r,renr ,{r| l{lohlel ,ir (1963) l{.rtrre of thc oJmtomlo offcqt of
llttor slrc 6r goototlon r;6&tod !,n rnloco Jo Bcot?dr F!!'to, 5 I
139.

Iiinttocrl i'riir (tp6f) Jpennatocoa ln tho gpnltal traot of ttrr cwrr

II. $lEtnttnrtlqn after @ltusr Wr l$ I @.

i,iattnee Prl..1 smAtq 11',1iir (1969) $fif,Ect of tt!ilo of lnranlHtilm
on tho rllstrtbutlon of Dporeiltoroo ln tho gpdtsf traot tn m|o
Aunts-Jr EloL.-'jq{rt &, I l1}i}3,.

lborol [tr:,o (t966 a) senotlo faotors sffcotlq: the n"ilJc tntahe of,

Iet$er Aust. J..,.{rgflor j}F.lrr gL t l9t.

ihoror Rrilr (f96d b) itlk Wellw fn ttsd,rp and Corr{odA.lc |rttifr
Au$.tr Jo. *qlarl doge r !f t 20lo

l',oonos !{rlir (1908) f}rc survlval ald, drrllopmont of fcrtttls.d, qft
tra.nefermd bst*csen Ilorrlor i,oloestor ard, ttcrllm ottar Jlpqlf J.
anirlgt :leurf lg t 295.

troorel ?l.,',i.g rlowronl L.li.A.f iihoftr ;i.V. (l*r0) ti;af tnarutfrr la
choepe Faotore affootlnj tho suntlrcl errl developreat of
transfetrct GSSr J..lFopnoiio .Fertr, I t JJ?r
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'looror l{.r,rl liholton, J.ll. ( tgOa) Applioatton of thc tuohnlgue

of e,;,; tranefor to ;rher:p brcocfnit. ngall{ggsrlg!.-iigg., !J o

? 1;].

:,oore, I rr.rf rholton, J.l'. (1904 a) itosponro of tlro ere to a
lroroe anterlor' ;rltultiirir o:ctrerot. J:jgpfgrii.-lgXg. t L t 79.

ooro, l{ri,rl .,hrrlton, Jri'. (tfC.l U) }J,;.; tru,n:rfor Ln .rboop.

Ljffuct of {eipoo of :,;ynchrsordrr:itton botsrgi,li donor a,nd

reclptentr ade of; e;,1 ,lnd. Bite of tr nsfer on the mrrrrlval

of traruferorl G,;1iBo Jr itept-9-.tr- l''ertr, L t l4';.

rro4gwr, Jrg tsokr ii.lr.l itoblnool 'rJ. (tyu?) Tho r,:to of,

abeorptlon of $C-9880 fnor:, trnprrlrgratr;',1 eponqps lrrscrtcd
lnt&:vt 

',ne,tl.y 
ln qycllc onos,;brsit or{6or In "!!g-gg!!gl

of thq tlr[qff.gl C-vqfg. lrl ]hq.t$o.-elrF (,ei. '1. .t. Roblneon).

...JldneJ Unlrorslty Pn:uur

:unror Jr (1962) A L+turiy of tha rdlk yiold of thrrle otral,ns of
ioottlsh jjla'olrfaoo 0";0rl in tr"'o cnrllronlsnt:r 4!}lgr.l8E!'l
! t ?oJ.

:'uttetr L.it.; O"',r.rlcns Aoitrf CIdu, ;.t (1p.1) :.Jucooatr;'ul non-

mrr,,$.*ll trovtns ei":bryo tr,ur;rforr A.f. 4lilrr !j | 3.

$autohr J.i;.3 il€ttnl Jrt'lr (l9uil) Footoru +ffeotlng llttcr ster
fur tlre .;ootch lkrl,f-i:lrori crter IIr iiuiremrnrletloa ond thr
otrrruhrnnl,ma,tlon of oe,;tr\rs. rlr ilo.tllsia-{qr},. t lJ- t 489.

P&ckh;r.n, Aol ft'|ffltr lr.:i. (19,56) d';reoci 'tion t1' svsl;itlorr rrato

.rn,i t$lrurln,i in 'erl:.o nhe,-:g. ,{,qut. ..lr .&!tlg.. ilgl. r ff t $fJ.

Pslonon, :l (tp}r.l) Au.3uent.:tlon of fcrtltlty of lcla,n] ovo,, xlth
i'nrc. IiI Into ConfrPtloitfent-lullrtB B€ru:,, ln ":ucoei.,,lv{r yc€rf$.

;\tdr,rliotrcJo. Catrb.r .}| f12.

i'el*,sr| C.f.; l3elll 'h . (l:iuu) f'aotors 'r{r:'-'ttl''itod *rlth the ram

lnfluenw Dn er-'{e fr:rtriliy. :i9*..ggg.:!.-g!gg-Elflqr .ierrr ilole

genH,L--.9'rgg'r, lior llt l'

r';rttiol : r.,,.r ( 19u5,,; iielootlon :f'or wo;nln.3 utll ;ht lrr i srlno ehocpo

f . ,Jireot Fojrponss tcl r:clrsetlon. 'irr^ri;r Jr* exqo ..i'irlq? ,[fu'r.

:Sg!..r I I J9J.

r'ct$I,.rr C. rj, i lilrn Voorhlu, i. lt. ( ty+O) In ";itutlst1o."rl,)rooodunos

s"lrrrl+-iltll Nfi, York.rr ; lhn{r . .,l}rrrm,t{t,I ii*rrctl.tt it.36.'.
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Folrlsr 0.C. (t9d6) Ii;1.; trentplantatlon ln thc pli;. ifort!.Rrrrr
Anlmo SgLt ?t 79.

iutnllvanl '1'..,.; i,i;rrti.nl C.A.; Tqrlort ,':i1o3 Cllrrreyl f.N. (l96tt)

list&notcs of pre- nrnd per'l.*urtal nort:dlty ln the lVor Zcatad
itorcrqr ,t{arsh sro. le_Sgfggdbg!. r !1 t 3?9.

,.iltrllvi^n, f.v. (tn}) *u tpl:'tlonshlp botrroen rarrnbers of
gpennitosoo lnaonrlnatod 'rnd fsrttllratlon roto of orra ln mr
treeted wlth fluottpprodolrta6cn sDongps tn nuru:ro! crd eutnn
J. rioorod. Fsrtr r .L9, t ?].

ikro, ,t.i."g Chr;n6f i..,. (t955) :ioac asp€otu of thc trrhorl,tanoa

of fertlltty ln nhcapr Proog il..ii..- .roqr AqLn Pro"l.r ll t lO3"

ILrthnarrabapath3rr V,3 la"rleyl J.ts | Flalrerr .lr'% ( tgf6) ticnctlo
slsa ln rlnorard onvlrtrmontr-l f;:r6r1s1* affcottrUl lltter

lbsr iiillo i'or €Lcrlor i:rgr .itnr l{o. 615, 4+

Rreve, Ee C.It.3 Robcrtsonl Fr :r (l9r]) Ferotors e0fsotLrl: ruttlplo
blrtbs ln rhecp. irrirv. $foed. Abetror ?J r ?lt.

Robi,neonp T,J. (tp:;t) 'f}to mntrol of fortlllty ln oboopr II.
Ttre raragnontritton of fertirltl by ,ptud,otsophln trcotnont of
the eno ln tho Bo!m.,ll brsr'dln,: BG$$ono J. p:rrlq iqlo.,Q3nbr1

4lrb.
Robtnuonl '1..i. (tgfg) .;turii,as tn contrslled artiflolal lnacnlnstl,on

of , er:lno abcego Aps3. .J. a.lrloe Rcsor I t 093.

iiobinuonl ?.Jr (lf:g) 'ths oo.Etnruo o;16!6 of the crra and doqr In
"Ropruductlor ln ..onerrtlo anirulson Vol' I. (i'n' ii.[. Cohs

Pr r'r $rrr:pe ) llcw Yonkl bor r{on. noudonlo Pren$ Inc.

Robir.",eon; IoJ. (tg,rt) ttro tfunc of orulatlon and efflo{,ccrqy of
fertlllsertlon fol.loulng ;rrrogusterone arril irrodnont tlars sotnl
ttoa,tnsnt ln tho oyclle e.re. J.r arylqo.-,:d,.+ 9ob.r lL l 7?f.

llobln,rons T.jr (tp0f ) Uuo of progc:rttgelptnr;rre1ptrtto,;t opcr6pl

lneertod lntrovr4tnally or qrbcut.rnoancly for tho ontrtl of
thc oestrtuc qyolo tn tho shocp. wr.rtrrtg (l4.rd. )r mg r 39o

Roblnooq T..i. (ln1) 'i'hs ,iorr{roral tlahrF: of nepnodrotlrr phormnr
ln tho qhccpo II. Varlstlon ln fsrtlttty follor{ltu o;molrronlenttro

of oestnrc. Jr t$iip'i. .{e fL., ?A s 19.
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tlobl,noon, 'frJ. i l.rlirffirtlr .,rf ':oo!'or l[.,i.1 -intth; JoF. (f 96?)
Tbo ev.rluirtlon of qlgit i0-trrrptsijllltori lntrr.r,-v.dtnal upoqgor

for the sSmchronl${rtlon of oeetnrs for lergo Eoalo artlftolatr
l,n.rennlnatl,on of l,arirto o''reo ln rfrlrslor e*ul ;rutur:uo In "gbg
Contml of the 0vnraan C:role trn tns Jhoell". ilt Tr,-r ltoblnaou)e

;;yd.ney Unlvon:lty Preril.

ftoblneonl TrJrf {rlllvan, 'i1r*Lf Snltorr C. (1968) ths nalatl,onahlp

betwe*n dons of pro*gentq3rrr: arxl rurthod of ptopalotlon of lntra-
v.r..rlnal 3pongeg nn tholr offcotlvonse$ for ths oontpl of
ovulatloa ln tbe swo. Jo '1oqro.,{.-toqt., ! t {ll.

rtoolrcl J.F.l Crowlcyl J.P. (tytl) tttu sffeot of, ontrolflng tb
lntsnral from rsatln,,l to ornrlation grr pro Frano}t nste ln orc
trer,rtod r+lth prcdpatoronor Jr Reprod. Forto t 2,5 t )E4t

Ilo*aonl [4;,i3d.3 iborl "1.'. (1966) ilon-uir6f,oal transfsr of ou
eggsr .[r.-Eggggr.jk$. r l--!"r 3l l.

iloxoon; ir. [].A.; lewaon; 'r A..ir i 1'o,)rr [L,:. ( f gtt ) Prc*rctlon of
trina ln ettle by o l,: tni*nsfer. &-JlggIgSr.JgS. , fi t 61.

$oJ,lsbugr1 O1..t V"ur iJo;n'6rkr t{rtr. (tg0t) In ftPhvtlplpllrr of
,ioprocr+otlol! a,ryi \rtiflslsl Inssniniitlon tn C{LULgrl F$offi!,
;ia,tt r''r,ilnokoo.

.iaenloq P.l liFocnanrl Jr; ijonion, L (t9uB) Ilor;ronal ln'&rotlon

of, nrpc:urnrl.ertlon ln cattle. Jt a,.tElg.--.jgL. Ca'sbrr E t 179.

,rhsltOnr JrFl; iior:trc, F' ,'. (t9uii) ihlnrlvul of fsrtlLlEod cSSu

tronnfc'.nod, to gr-ros aftor grro6ieutnroro treetrmnt. J.q {eo!9*.
,l'Clt, 11 r 149.
€?-

rir,,lthr jo.i'rf Alll.ionl rtrJr (tfitt) Ihe efr'oct of e:cogonor[

ptotlE,itasl:trl on the ;;roruotloa of ooryieal rarcrr$ in ttre tter
Jr jlennotl. f"crir , ','4 t 'Ll'j.

,,nodec$r' 0.ii. g $o*lr:on, .,i. ( 196? ) Ir, " ,t,itl,qtt-oal. j4othglgi.

Ior"'a -it*te Univer;lfy I'lous U.5.4.

$on,:rlr itrrtri llohlfs !'.J. (tyggl In "slggg!g{*. (ld. a. lh€tsoat

'r Kenr,*jyl iL P;irk, d. Bcad"Ier il. "hit *er). 'Fine+naa, ica
Frrmcl*oo.
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$u;de' fr (tg6f ) Fonqsurrilo;l tnonufer of colr €g:tr. &,- 1.

l'gct., 1O I 197.

-' 
-

'I€r'rtll; Cr r:. ( 1944) The €g rt.ltlon porLorl of nrngr: ubeepr J.-. Ailm.

jgl.r 1 I 4J4.

tort'{,Ill '..,'.,:;. ( t96a) In F8$c-rpduqtlon ln iranm Anlna.f,rFo lic +nd

Feblgonr F;riladolirhre.

:'or.r-1111 Cr,.rl lt$,8e1, i,.]:. (tgfi) Lenfh of ge:rtatton Ln rust
nhospr funcrr Jr vstr ito';or {l r 6ri.

i'enrLt, ll.flo (tpZ) stuiltes on ?hc S, slqq cl,**va6s a&d t;3 $trc
eulturs of llcr,r Zoela,Dd tlornoJ nboop ovao rjr ,A lg,.ior-Thrqlq.
lt:icsey Unl,ver:rltyr

fhomoons Ariir j 'fhoacon, ';. (lgqg) Larnbtng in rolatl,oa to tho dtrt
of the proiTunt owc. If$s.-&._UEgI., 2 t $Oo

t\rncr, lLl{r| ii4rrmn, HoILi lH,ffttr t.IGl Pnuroter, X.H. (1952)

Itoeponec to colcotlon for rnultlDlo btrahs ln th. &rEtrallaa
i',€rlno I a pro6nes:: ttoport. 4alor Prrohr 4 t 165.

,{allaool L,rr{. (t948) tho tlrowth of ltu:rba boforr and .'rf,tel blttb
ln relatlon to ths Lsvr:l of nutrltlor. Jl a$ior. $oL. 8Fr&,r1

&, I 9l'
Hallaoel Lrtt (1954) Iltudl,e'+ !n tha oiynentatlon of fortlltty of

Pomnoy owe* ulth preLtrra$t ffrr6 eonut {r .qql,or io{,r. OagFr1

{l t 6o.

dallaoor L.rl. (tgbt) Influonoe of llvrusl6ht arsl oond,ltlon sr cn
fcrttllty. }]naft ,tuiWr P. 14.

!"allaoor L.R. (196il lho effeot of sclcatton for fortlllty on lefr
cr:d $ool urudbrotlon PryFr tlralo*a liiryf Confr r P. 25.

,,dalLaoo; Lr. ,'i.l i*rrnbournc; I- J. i ;.iinsl;i1", 'r Po ( tgf a) liffsot of
ptr6,tiiilr.t rft:lsr eomn gn thil r.("rproduotlvo perfonnanoo of llonuey

chr€sr $rri:- & ,c1. 'j'eche r .lIA r dilr

.{nltonr Arl lkurrrnrxll Je (lr}ilj fhe nraternal effectl} or i.!!ot*th rnd

oonforrnrtlon ln -,}:l!rc 1t6r$o-"jhotll.n,t ponjr o:tvilr3s::. Plroor itOY.

.,oor {,rt J32 t 3ll.

I lcn /, Dv
l.-l li l\'-\l\ |

\,...,F^.tf\r/
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lcrlrr*lolq 8rLr3 Scrr;t, ,rOrf ibrlaatrcrl :i.tl. (1914) Remltn of
rnattql rams to An3or* fcn*Ie -nats. Bs.o.. Prooo A$o- *qor talnr

f.E*., i'7 t ?i'"s.

tcan+lok1 EoJri Cautdel lr8. (tg4l) BffEr:to ol' plhrltarly gpaadotrrophtrnr

on c*rtnrel phmmrio tn GwGs* EglqSgLEgAgSy, Ll t 169.

blolo\ IloAr.,r (tgoy) frranoport of sboop ova ln rrabbltsr XfggL[gg.
*!lcr. 4ntnr..Prqdr, 32 I 8(.

L{lonsrr {lol l}lou; Je (196t) r4atcrrrel and Smatlo lnfluono.t on

f,otllolo turl flceoo developttr.$nt ln ldnooln sod i'{clsb &untrln
alrrp - e f,fudJr lnvolvlng eg;; tranoforo AqUn ,,Pro4.l L t 313"

ttlllots Eolof hrdaror, PrJ.f lArn11nr OoL. (tfl) er..e urroOrdbl
tranoptanrt.'rtlone of fertlllec{ borYl'r6 o;i$gr Jo hlrjf ,ioilrr l1 t

5tO.

liOdgtohrl'ornataeysknr rLl $elelrl iirlr-]. (1969) obecp&tlont on

tbs ferttllty of the Ttfo-Tootir t[.llr ilomrsy lroo PrOor [ril.
jifg..$fglPrqg.r !2 | 19.1.

IOungl .;r$olol Drorq $.rL; t\*.rnors lLBrf DOltl4{l GotL;ir (1965)

Osnotlo arxl Crcnotyplc pirr ,ootort for trorly wol,dht eld ,gfartt
flcro uelr;lrt at wranlnct ln Austr'lllwr .'urlno rbctpr 4ggi.
ir-a4f{or-[gs.r l5 t W.
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