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INTRODUCTION




IPTROLUCTION

The reproductive performance of the ewe is a key factor
detorminin; flock productivity and also the ratc of genetic improvement
posaible vithin flockss The lambin; percentage of ilommey sheep in
Yew sealand is variable but gener:lly unsatisfactory. Crossbrecding
with Border Leice:sters may proviue a method of rapidly improving lamb

production.

zxtonsive comparisons of ilomney and Border Leiocester x Romney
(3LX) sheep have been conducted at 'hatawhata !ill Country Research
station (1954 = 1967) and Lincoln College (1952 - 1958)., Results
were in close &"::reemea.xt. On & por ewe busis, the crossbred was
superior to the Rommey in srowth rute as a lamb and hosget, and inm
mature bodyweight. In addition, the lambin: performance of the
croasbred was at leaut 20 hi cher, and the growth rate of its lambs

about 5/ better, than the .lomey.

Mfferencez in reproductive performance between breeds or
cerosses could arise from variation in mumbers of ov: shed, the mumber
fertiiised, the proportion of fertilised ova which develop to full
term and the extent of neo-natal lamb mortality. An understanding
of the effects of the many geneiic and environmental factors which
oan inTluence ewe fecundity, oould lead to plans for improving

reproductive performanoe in sheep.

An advantage in terms of the mumber of ova shed for BLX (F1)

compared to Homney sheep has becn established in both immature and



mature ewes. ‘owever, studies in luboritory species and more recently
in sheep have mussested that uif erences in uterine oapicity mizht
also contribute to observed differences between breeds in the mumber
of lambs borne The concept of uterine capiucity ocan be defined as

the ability of a ewe to support multiple numbers of embryoa throush

to terw.

The purpose of this investig.otion wus to examine physiological
factors which misht explain observed differences in reproduoctive
performance between BLX (F1) amd Homney sheepe The techrique of ova
tranafer was uceds - nown numbers o fertilise: ova obtiined from
superovul.ted donor ewes, werc tr.msplanted into synchronigsed Romney
and BuA recipient ewes. Studies were made on ovulition, the survival
of tranaferred ova and uterine oapucity in recipient ewea, In
ambiition, compuarisons of the naternil enviromment of ewes und the

ore- and postenatal growth of lambe of the two hreeds were made.
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Chapter I

RV I uH OF LITHA4ADTY 4R

Ova transfer is a useful tecunigque for definitive ruseareh
on maternal, genetic and >hysiologio:l influence in viviparous
mam:alse In the study of matorn.lefoet :l relationships in sheop,
the techni e offerz certuin advant gose It allows muxiraus
miternal=foetal aize ratios, novel maternalefoetal combinztions,
dirzet comparison of muternal environments, cortrol of the rumber
of of’spring and the avoidanc. of fertilisation failures Juccessful
tronsplantation of ovi within any species irvolvea the Jdevelopment
of tecnnime: for synchronising oe trous cyeles in wonor and recipient
animals and possibly for supcrovulation. Purthermors, effective
mothods must be azv.:.ilable for thc recovery, ator.ge and transfer of

ovas These differcont problem: will be revie:e. sep rutely.

SUCHAOVISATION OF O PROUS CYCLKS
- aanase 20 3

Mutt and Casida (1948) first demonstrated that srogesterone
suppressed ovulation and oestrus in sheepe Osstrus and avulation
ooourred within five days of pro:cuterone withdrawal, Pertility
following n.tural or .rtifiecial irs miration mxy be normal (Lamond
and Birdon, 1902; Lumond, 1963; Roche und Crowloy, 1971) but is
sometimes reduced (fobinson, 195%; lavies ani bun, 1957; Davies,
1900;  Lumond, 1900a)s The use of progusterome ini its analo, ues
in the -uppression an! symohronisation of ovariar cyoles in sheep
and -eatile, both ir tho bre.uin; anu anoostrou: seszsons has been

revicwed by Lamond (1964)e



Robinson (190%) desoribed the use of prossst zon impresnated
sponges for synchronisation of ocutrus in shecpe Fertility at the
oestrus following sponge withdr wal is frequently lower than nommal
(Clarke gt al., 1966; :tobinson &t ale, 1967)s This problem has
been discussed more recently by other workers (Cumming et aley, 1970;
wuinlivan, 1970; Allison and ‘tobinson, 1970; o.mith and Allison,

1971).

PRODUCTION OF OVA

The administration of Jonadotrophic hormones to sheep has
been widely used as a methoi for inercasing ewe feoundity and to
obtain large numbers of ova for experimental studies. 2ragnant
mare gerum gonadotrophin (Peite o) has been used to augment owe
fecundity during the breedin: season (iobinson, 1951; “allace, 1954;
Jordon, 195! ) and durin: the anoestrous season (Robinson, 1951;
x‘»o‘nion, 19585 Hebonuld, 1901)s Workers to report sucoessful
superovulation with "¢Me.:s in MNew seulard “omney sheup include
vallace gt als (1954) and Cumming and “evomald (167 )e

“elleve has been used in oattle to increase the mumber of
follicles and ovulations  Jordon, illiime and tdwards, 19673
Hofez gt aley 1904; UGoanlon, Jreenun .nd sordon, 19u5)s Purified
“wine snterior Pituitary extracts are effective superovalators in
both cows ani pre=pubertal calves (ivery gt al., 1962; .ainudeen,
ilafez and Linewcaver, 1300;,

turter (19u4) has disousised the uuse of Ps'eo. %0 induce
superovulation in the sow.

Foore and Jhelton (19u4 a) reported effective superovulation

in the ewe with Horse Anterior Pituit.ry extracta.



Po eve dose=ovirian responae r lationships have heen
reported in the ewe by lobinson (1951}, .allace (1954) and Averill
(1958)s These workers .ll obueerved m.rked betweon aniral variztion
in response to F. ... which wus roater with increase in doses
‘allace (1954) und iobinson (1951) both rccorded an inore :se in
the numbor of unruptured luteinized follicles at hizh dose levels
of Peisie This effect was abuent in ewes iven large douses of iorue
snterior Fituit.ry extract ( oor: und shelton, 1964 ).

Like the ovine, uteep dose=rcsponse curves for i'e «.. have

been reportei in the cow (Gordon gt ale, 1962; Laumond, 1970).

The administration of onwdotrophin durin: the follicular
phose o the oestirous cycle in sheep h:stens the onset of the
followin;; ocestrus (Warwick =nd Cuslda, 1943; wallace, 1994;

dobinson, 1951),

Berry and . avery (1953) found the proportion of abmorm:l ova
from ewes treated with e e o did not exceed tho sroportion from
uritre-t d ewese Other workers nave reported nomal viability of
superovulated sheep ova (lunt.r, .dams, nd Howson, 19993 averill,
1958; ‘oore, .owson ani . hort, 1900).

© reduction in the .tuml tory resvonse of {ollicleu to
se mential Feleoe trestomnt has been roported in the cow (Uaziuk

et ale, 1958) and the ewe (‘lulet and ioote, 1999)e

OVA SUORAGE
AR AL

“heep ova have been successfully astored for 72 hours at 4e5
to 8,0°C (Averill, 1956) but are known %o be irreversibly affected

48 Vitro by exposure to ripiu rites of coolin; (Averili and ilowson,



1959)e tHuarper und lowson (1343) reported no o8 tranasfer suococess
after storing ova .t 7°Ce The sior ;0 of ovu at 0 to 4°C ana =79°C
has aluo been unauccesaiul (Averill :nu ‘owzon, 1999
~verdll un: ‘owson (19°.0) puporizd acvant e of in vitro

atorzge of shevp ove in dialyeis chambers, but the nve: for ihisg
foru of storug: has beer diusouted by other woriters (Huncock and
iovell, 1901), Thers is inconclusive evidence showin: superiority
of body tumper:ture over room tomper. turs, for tuumporar, ov: storae.
~ucosssful tronosfers have beun reportod with unhested serum { . :ncook
nd covell, 1301).  heep ovwn have aleo ween sl.ogessfully stored for
tor 4% hours in stoniered tubes at roo: . tempercture in the dark

{Luttle .ni anoock, 1904,
suitible media for the covery and hanilir  of livin; sheep
e i3 hav. been roviewed by ‘ustir (19.1).  ilancook {1992) has

rovieveud criteri: for woertainin- fertilisition in ove of £ rm usoecies.

i} B y % Mo | T A
Prall o au OV A

— R —

v transfer oan be defined a: the romovil of Sametes or
Zy:0%-3 From the nom 1 metern 1 nvironment and thoir trnastor to
2 precipient host which providos the opoen dal uderine envivonment.
~¥ the fam cpecies, the sheep ha: boern extoensivel, stu .ied to

setermine fuctor. essenti l to tac suceesatul 10 lemont tion of the

tu‘:‘)ht‘ii e
Gvum L naplan Lation nos boon o b pted .t differing stuges
of the reuroduetive .rocem {pec  cuonald, 1909) but ma jor emphasis

ace boen clioed on gancte tronsfer aft r ovalition.



In vitro ova recovery methods have been described for the
cheep (Austin, 1961) and cow {Jeanlon et ale, 1968)s In vive
Laparotomy methods of recovary have been developed in the ewe
(unter, idams and sowsonm, 1955) and sow (Hanocock .nd .ovell,
1967 ). Non=gurzical in vivo recovery of bovine ova :au been
reported (Dowling, 1949; Usiuk et ule, 1958; iusie, 1965) but

only with limited success,

Juccessful non=-murgical tronsfer of ova in sattle aas been
reported by iutier gt al. (1904), .towson and ‘wor (1906) and .ugie
(1965)s Ova can be tr nsferred non=sur:;ically in the cow either
by punoturing the vagini wall ant penetr:ting the uitorus (Sugie,
1905) or by going directly through the oervix (Rownon and voor,
1900)e  surgieal transplontation of bovine ova has been describeid
by 7illet et als (1953).

iethods of ovum transplantation used ir the pi: have been

reviewed by Polze (1966)e

The cervix of the ewe is very dif icult to penetrate and in
this species ovi must be tr naplante. suryicallye 4 technique for
sur;ieal transplantation of ova in the she:p hau been described by
funter et als (1555)s  ‘any workers have reported suoccessful
trangplntation of sheep ova, from . arwiock et alse (134, to Cumming

and ewonald (1970)e

The stress of lap:rotomy shortly before or ufter ovulation in
the ewe con result in o lowered coroception rate (Lusond, 1533
Packham and 'riffit, 1900; Cutten, 1970). Other workers have
reporte. the effect of lup rotomy need not be excesuiive (Alliston
and Ulbers, 1901; ' cionald, 1969).

Unider optimum conditions 75/ of traonsferred ov: have survived
(oore, 1508,



SUGVIVAL AND DEV LOPE Eo OF CRAY .00 2)sb

OVA IN Do sHEES

e Synchronisation of oestrus ir lonor and reci icnt eves
Pronoferred ova in order to survive rust be placed in an
environment that corresponds cloaely to the one in whieh they
nornzlly develoye In the sheep, orkers have usually based
synchronisation of' tronsferrad ove wnu genitul truct on the
synchronisztion of ovitrus in donor und recipiont evcu.
daximam ova murvivel Tollowing precise synchronisation
( £ 12 hours) has been rcport:d (‘oore and helton, 1964 b; .hclton
and oore, 190C) but some workery have Jisputed the ne=d for close

synchronisation (Averill, 19%0; vordll and cowson, 19.83).

The transfor of older ova into younger utcri has generally
boen more f vour.ble to succe:: than the converse condition (munter
et al., 1959; lancock and lovell, 1901; Tervit, 1507)e Unsuceceszful
traonsfera have bee: reported where synchronisation has been optinmum

(Hoore and .heltom, 1904 b; . lton and “oore, 196i)e

site cnd aze of tranaferred ova

in the ewe, most suocess has been reported where =-oell ova
or older, have been transferrcd to the uterus (Foore et al., 19603
oore and ‘helton, 1962; _.helton and roore, 1960) Jlovever, in these
studies ova of Jwoell stuge or oluer were placed ir the utemus, while
ova less thon Heocell wery transferrcd to the “allopiran tubess

sonae ucntly, site of transifer (n. e of ova were confoundede

Foors ami helton {1904 b) did not sonfound these two factors
and poported tubal trionsfers to be uore sucoessful thin uterine

trinafers.



Averill ond ‘owson (19583) found that no ‘=cell, 16 - Jecell,
and 04 B=oell ova survived follo din: trinsfer to the uterui.
Other verkers .ave .liuo shown that ova survival increases with
inereasing age of ova (lcoru und Jheltonm, 1964 b; “helton and

foore, 1966).

3¢ Numbar of ove tranaferred

incre:sing the number of ova truncferred per ewe does not
marke:ly influence the ;reportion of e-es whioh become pre;nant,
but the survival rete of trunsferr.d ova is lowered {Yoor: et als,

1900; lMoore, 190833 Cummin; .nd ‘clonald, 1970).

4o Brecd of ov: and/or rcecipiont

Fertilised shecp ova ¢ in be trunsferrcd successfully within
and tetuecn widely 'ifferin; breeds of sheep (Huntor et al., 1955;
Yoore gt iley 1990; Dickinoon, et ale, 19625 .iener and .lee, 1965;
‘oore, 1968).

De dveveizht and f.oe cover
Currin: =nd J cuonald (1970) did not Mind 4 sisnifioant

relationship Letieen recipient owe livewei ht =nd ov. survivile The
guie corker: found fuce cover vas relatel to ove. survival rato SMONSS
eses tronsplanted ~ith 2 e . ozch, but not in other ewes after egg

transfers, or in mated ewes.

An increase in the number of corpora lutea has beon reported
to increase the survival rate of transferred ova (Averill and Rowson,
1958)e A converse effect hus been observed (Tervit, 1967), while
other workers have reported no relationship (foore gt al., 1960;

Cumming and Yeuonald, 1970).
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FrLoUroITY IN Ui BYE

’rolificacy in shecp may be ir lucnced by a rumber of
environn:mtal factors (Heeve and .chertaon, 1J53), by breed

differcnoes or by selection (Nurncr ¢t ale, 1962; allace, 1964).

Livewei ht and nutritiocnal st .tus of the ewe at mating can
influence reproductive performince wa neasured at oestruu by
ovulation rate (naliace, 1961; rilleen, 1967; Lino und Braden,

1768; Allivon, 19085 idey, 1903) .ni at lambin,: by the pereentage
of barren and twinebearin; ewes (Coop, 1962, 1960 a)e The literature
in this ficld hus been reviewed by Coop {1900 a, 1360 b)e Cockrem
(1905) has comsented on the interpretation of bodyweisht and fertility

dati, in sheep.

The limit tiors of the slausihter tochnd nue and the advintages
ef using animals randomly bred ani reared in the same environment,
for ovulation stuiies, have becn pointed out (MeJdon:ld and Ch*ang,

190G ) e

Vew jealand studies save 3 own ovulatior r to inecresses with
advancenent of thu brecding season, or «ith cach suocessive oestrus
(" elonald, 1958; ‘verill, 1959, 190d; Fedonald and Ch'in;, 19663
fllison, 1908)s  wminlivan et zl. (1900, reported ovulation rotes of
127 to 1405 for i=year ‘omncy ewes ateadily inereasing with length

ol' gestation to sl.mchter,.

The suserior reproductive performance of twin-born as oppoased
to sin;lo=born ewes hau been demonstritel by mumerous workers (Rae
and Ch'eng 19555 Turner ot ale, 19075 mun and orewsl, 1963; Lax
and frown, 19003 Ch'ung and Rae, 1,70), ani is probably due to
penetic differences in the rumbor o o8 saned (#:ckham ana wrifidt,

19.0; HMedon:ld 2nd Ch'ang, 1990 ).
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In tomney ewes the extent of wool growth on the face (fuce
cover, has besn rel.ted to differences in 1lumbing percentigoes
within o flock (Cockrem, Bi.rton :nd ize, 1950; Inkster, 1590;
Cockrem und lae, 1966}, and crbryo survival (Cumming :nd | clonald,

1970).

Fertility in the idommey bresd, has been shown to increase
with age of dum and the number of lambings (Ch'ang -nd Rse, 1970).
vifference: in ovulaiion ruie may be involved ( dgar, 1902;

+odzicka~omuszewsks and +elch, 1959),

Differences in fertility betwecn sheep breeds in New Lealand
have been reported by muny workers and are documented in the review
by Jalton (1971)s everil workers hsve reported comparisons of
reproductive performance in ouney ans BLX sheep (Clarke, 1962;
Coop amd Clark, 1905; Hight end Jury, 1970)s .tudies on ovulation
rate comp.iring the tommey with Cheviot x Hommey (Inkster, 1953) and

BLX sheep (Lazng und i{i:ht, 1967; «llison, 1968) have been reported,

There is some evidence to sugjest the ranm nay influence
feounditye + negutive correla.ion between the incidence of abnormsal
spurnatoz0s in ru sexen und ewe Teoundity has been reported
(ilulet, Foote and Blackwell, 19.5)s Lino wnd breden (1958) observed
i differenoe between two sires in the proportion of corpora lutea
repraosented by embryos 1 and 2 montas post goitune Burker and Land
(1970) found that Fimn raw: had no effeot on litter sige and
lambing rate of ewes to which they were nateds An effect of the
ram on mean litter size hos becn roported in superovul:oted ewes
(¥ewton and vetts, 1908) and in ewes muted without su,crovulation

(rerker and bell, 1965).
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UTwRIF e CaPACITY

4 oceilin; value may exi. .t for each s8pecies and pernaps each
individusl female, for the munber of implant:tions thut ocan be
successfully maintained throu hout pregnancy.

In the ;uinea pig (Eckitein ot ale, 1955) mouse (oL ren and
“iohie, 1900) and rubbit (ada.s, 1960; Hafez, 1964 a) as the number
of implantations rise the vuscular supply to each site is reduced;
this restriet: placentzl development and ocauscs hish embryonic and
foetal deaths.

Comparative aspect: of physiologieazl and endocrinoloziocal
mechinians of implantation have been reviewed by llafez (19563).

The ldmit:tion of uterine space or "orowding" has been
implioated as a factor influencing uterine capacity in swine
(Rathnasabapathy et al., 1950; Dziuk, 1968; Dhindsa and Uziuk,
1968; Fenton gt al., 1968)., In the sane specics Bager et al. (1968)
has reported differences in the proportions of "native" and "alien"
embryos surviving following superinduction.

Transuterine mijration of embryes is of special physiologloal
significance in certuin polytocous nspecies for equal distribution
of conceptuses between the two wterine hormse This phenomenon hao
been studiel in the piz (Dhindsa and Damiuk, 1968) und ocow (liafes,
1904 b; Rowson gt zl., 1971). In the ewe, transutorine migration
normally occurs quite frequently when two or more ova are shed by

one ov.ry and none by the other (Boyd, ‘amilton and lHamuond, 1944).

Gordon, illi:ms und -dwards (1962) in the cow, Bair and Rusce

(1908) in tho sheep and bymsset (1908) in the j0:t, have reported
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that twins ocour natur.ily at = higher proportion when a corpus
luteun is present in each ovary than when two corpora lutea are

present unilaterallye.

breed differenoces in uterine capucity were su; ested by
dobinson (1951) after superovulation otudie: with British sheep
breedse The results of other workers did not support thi: contention

(dallace, 1954; ‘allace et ale, 1954; Palsson, 1956; Gordon, 1958).

After tronsferrin; three ova reciproocally between two breeds
Moore (1968) found Border Leicester ewes had morc triplet and less

single pregnancies than “erino ewes.

SI4E OF LAMBS AT BIRTH

Variztion in the level of ewe mutrition durin; late pregnancy
may influenc: larb birth weisht (Wallace, 1948; Thomaon and Thomson,

1949; Coop, 1950)e

Male lambs are generally he.vier than femals lembs at birth
(voney, 19573 Terrill, 1902). The birth weight of male lambe in
maltiple litters may be inlluenced by the presencs of female lambs
(Donzld and Purser, 1956). Lambs born to mature ewes tond to be
hezvier thon those born to youn: ewes (Hammond, 1932; Hunter, 1956;
Dickinson et ale, 1962)e similerly, heavier ewes may sive birth to
larger lambs (lfumiond, 1932 .olleaco, 1948; DUickinson et als,

1962) but not all workers have cbserved this e’feot (lnter, 1956)e

studies have chown bresd differences in lamd birth weight
(Chaprman 'nd Lush, 1932; Donald wnd Melean, 1935; iunter, 1956;
Dickinson et ale, 1962; 'oore, 1963) but the mamitudie of the

effect has varied between workerse



barge differences in parcnt.l size in zhecp have been
utiliced to illustr.t. matern 1 effect. in this species (lunter,
1956; dokdnson et ale, 1902; loor:, 1;68)e “he maznitude of
the maternal environment.l effeot iz influenced by gunetic differenocesn
betwes:: dam and proseny. Theories to expiain the naturs of the
maternal effect nave been advinc:d by .altom and ‘iamond (1938) and

the:e have been discuassed with reference to the shecp by 'funter (1956).

Inverse relationships bLetween litter sige and gestation length,
ond litter size and lamb birth weitht are known to exist i sheep
(Hammond, 1932; Terrill, 1J44; orbes, 196T7)e .ingle lambs are
heuvier and carried longer than twins, and twins heavier and earried
longer than triplets. lenstic factors are also xnown to influence
gestalion lensth (Terrill and .umel, 1747; ‘unter, 1590; .dckinson
gt aley 1992 § Poore, 1:68). ihe gostition len:th of large breeds
i3 extended by the presence in utero of foetuse  of smaller breeds
( lunter, 12%6; iokinsen gt ale, 19023 lFoore, 1968) while a
corverse relationship holds when these factors ars roeversed {"oore,
130%)e 1t is not olear whether the size of the foetus rodifies the
longtn of jestution, or wheiher th: len th of gestation modifies the
8ize of Lumbs at birth. Lig ins (1902) has suggested foetal alrenal
activit; is of critical import.noe in cetormining the onset of

parturition and thus gestation lensta in shee;.

Undermutrition of the ewc in lute are mane, may shorten
Jestation length (Thomson Thomsony 1.49;  “lex.mier, 1956/
Tne effect is grester .mongat iwin-bearin than single-bearing ewes
and 18 influence: b, the stige 0. vstaiion when the restrietion is

aoaplied,



15

Gestution lensth 1w, incre.se with age of ewe (Terrill and
tiazel, 1247) but not =1l workers support this contention (Forbes,
1907 )e

Jex of the lamb has no effeet on Zestation length in sheep

(Terrill, 1944; Forbes, 1967).

LIVENETGHT OF LAMSS AT WEANING

fany workers have found gemetioc differvnces within snd between
breeds of sheep in growth ratc or weaning wei ht (Goop, 1950; Coop
and Clark, 1952; Pattie, 1965; Youngz 8t aley 190); Bassett et ale,
1967)s studies of weuning wei ht in Rommey flocks under New Zealand
conditions have been reported (Ch':.n; ond iae, 1961, 1970)s Kirton
(1970) has rovieved lamb growth rate studie: with New Zealand sheep
breedss Jauach gt ale (1971) have discussel early weaning of lambs
onto !iffer:nt pasture species.

~eaning welht comparisona of Border Leice:tur x Corriedale
and Corriedale (Coop, 1957) and Border Loice.ter x Rormey and Romney
shecp (Coop and Clark, 1965) have becn reported. In each o.se the
livewoizht of oros.bred lambs a2t we ning was suerior to straishtbred
lanbss  Coop (1957), wonald et als (1968) and Carter (1963) found
that lambs sired by Border Leicester runs had higher liveweighta
near weaning than those aired by smaller breeds, although considerable

variation of the progeny betweon sires within brecds was found.

Sex differences in the livewei.ht of lambs at weanin: are
small and early castration of run lambs reduces these differcnoes

(Hagel and Terrill, 1945, 1946; Ch'ang and hae, 1961),



ffects of .ze, type of birth, end rearin. of the lomb, and
o 0 dam on weanin: wei ht have bkoun reported by many workers
{lazel «nd Terrill, 1945, 1,46; Elockwell and renderson, 1955; Lax
ond Brown, 19073 Ch'.ong and due, 1901, 1970)¢ The uitimates of uze
of dam and type of rearing effects wure considered to be refiections
of the milk production of the dam and milx consumed by the litter
(iunter, 1950; Barnicot, 1947; aliace, 1948; Eormiocout gt ale,

1549).

‘he 2otual amount of milk preduced by a ewe iu influsnced
both by her own potential to produce milk and by tae potential of

the 1uwb to obt in it (Yoore, 1900 a).

Several authors have atudied difierences betweun Lreeds and
strains of ewes in milk production { ‘corbe et al., 1209; ‘unro,
1303 Moore, 1900 a; Coop znd Urew, 1903) and milk quality

(Barnicoat et ale, 1990; “oure, 196u b)e
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Chapter I 1

¥ATH AT ALS AN D HL2THODS

ANTEALS

The experiment:l units in this study, were an unselected
group of eighty eijht lomney and seventy two BELX (F1) noneparous
eizhteen-month~old sheep (recipient ewes)s These unimuls had been
run together since birth and were of similar genetic origin having
been derivel from a randomly bred flook maintzined at Hassey
University since 1944 A domney .nd BLX ewe are shown in ¥iures
1 and 2 respestively,

An additional flock of one hunured and fifty six, S=year-old
Romney ewes, served as donors of fertilised ova, Theue aninals were
mated to either » lommey or Horder Leicester sire of oroven furtility,
Two vasectomised ompey rams werw each run with donor snd recipient

eve groups Jdurins the breeding seasone

FANAGEE ED OF ANIHALS

At the comsencement of the experiment in Yarch the district
wig experiencin, severe drought corkiitionse In the sboence of
pasture feed animala were fed concuntrats and nay, during Yarch and
prile  The level of fe.din: was suf icient to maintin live-weigzht
of recipient ewes, a: shown in Table 1. Following an improvement
in pastury growth during surly ‘ay mapplementary feediin: wag
terminateds All shesp gramaed prodominantly ryesrass-white slover

pasturs for the auration of the experimont.



TABLE 1

LIVENEIGHTS (kse) OF AOCN.Y “Ni BLY THO=TOUTH kS IN

THE PlilieBAP (18 KETiL PERIOD

bate of weigzhinz Rormey
5. 2. 70 40.5 2_ 004

4. 30 10 4‘)06 _'t ")05

»*

* lHean # . tandard Error
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fach ewe 2c individually identified by a serially munbered
cur Lo and a correapondin @ nusber bronded on the flank wonle. ntire
and viogectomised rans wers fittod with o ire vine mating narnees.
Ubservationa to record ocatrous ewes wers nade twice daily (7 aere
and 7 pems)e  0nOr evea in oestrus were i thdrawn from the *donor
pool! and individually rated to one of four sires of krown identity,
-ach ewe wa: mated twioe daily until the end of oeatrua,

‘rior to lambing, .rim ls were stooked at about '} ewe
equivalent: per acre. This rute increzsed to approximately 11 ewe

equivalenis between lambins and waanin ;e

sRIGD T WL PLAR

vhe axperimentil plin is set out in AAmres 3 and 4 and is

tiscussed in the fo.lowing sections.

HOR-OVEL AND PHSATENTS

1« Pilot Trial

Un the Zuth Pebruary, 1573, @ pilot trial was set upe This
tricl, which irvolved 20 S=yeareold lorney ewes, - Homney amd 2
border Loice:ter entire raria, sad two ob,ectivesz. Informaiion was
reuire. on gonwlotro hir - ovarian reaponse relutionships which
Ml ht assist in determinin: the .ose of Jregmant mare seram
goradotlropnin (Peie - J* 10 Lo used in the main experiment. in
addition, tue trizl provide. o re .o of objectiv.l, t..vin: the
fertility of 4 sir:s interded Cor later use.

fyclio Lovney ewes wer: injecte: vith sit.er 1997 or 1500 1.u.

Yo wue On day 17 or 13 of the oeatrous cyele which followedl prozuutagen

*  Paires and Byrne Litd.



Mize 1o Ewe 153, t1iemonih—old domney ewe

4 4 2e iwe 133s 18-month-old Border Leicester x llormey ewe






F4ge Se Ewe 90e HRommey ewe face grade 1

Fize Oe Ewe 144 Rowney ewe f.oe grade 4+
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treatments These animalu were laparotomdised three days after
matin: to a single sires {he ovarian reaponse w8 recsorded ard

recovery of ovi attempted.

2e  Symehronigation of Uestrous Cycles

To facilit. te the conduct of ova trinsfer experimsnts it is

negeuaary to control the numbor of ewes in oestrus at any one time.
io this end, oestrous gyoles in donor and recipient ewes were
synchronived following 15 day treatments with intra-vaiinal spongeas.
fach sponge contained 0 nmji. O A-methyl=-17 L —acetoxyprogeatarone

( elele)* Prom 4th to ‘23rd. Jurehy viginal pessaries were inserted
into 123 donor :nd 100 recipiocnt ewes. shere possible a constunt

ratio of donor to recipient ewes (9:17) were trvated each day.

3o Juperovulation of Jonor twews

aperovulation was induced in donor ewes by » single
suboutaneous injection of Pe w ey siven on Days 11, 17 or 13 of the
oestrous gyole which followed ,rogestagen treatments A dose of
1500 deUe oile-ie was initiully employed, (based on pilot trial
results; but as resulis becwe wwvaiiable treatment: of 1100 and
1300 dielUe 'eie.e wWOTR @luo usedes For donor ewes which idid not show
ovastrus after sponge withuracal the time of ovulation was zstimeted
and e ie.e admnistored 12 days «fter this time. The day of oeustrus

deteoction was tuken aus vay O

Jinee ova transfer: were periormed from the .th April to 20th
June, 1t wis necessary to jive 03 eves a second injestion of Peifeds
during a subsequent ocestrous cycle. even eves receive.i tnree
trestments;  sequentially trested ewes reccivel either 1500 or 1800

letie Jei'eiie

* Upyohn Company



A PeRTILITY

‘n assessment of the fertiiity of the roms to be used was
inwde prior to the start of the expecriment. Semen samples, obtained
usin: an eleoctro-ejaculation techri ue, were ex.uiine: for evidenoe
of visorous wave motility. In aidition, evidenoe of fertile apemn
was provided by the findirngy of cleaved ova in the fluszhings from

awas served in the pilot triiil.

OVA ROCOVELY

Jonor ewes were lupurotonised apsroxinately 72 hours after
first beir; observed in oestrus and the nu-ber of recent corpora
lutea and Graafian follicles (> 5 mms in ddumeter) reconied. Ova
were recovered from the reproductive tract by flushin; the Fallopion
tube and about & o .« of the most distal portion of the uterine horne
“he techni jue used wae .. deccribed by sunter, Adanms and owson
(1355 ).

terile shesp seruw-, the mediuwn usel for ov: recovery, was
obtained from wiole biood collected at sliushter or from the jumlar
vedn of live rims. ae blood wa: colieected in sterilized beakers,
alloved to cloi, then stored at 3°G for 74 houra, The serun fraction
was decantod off, centrifujel, antidiotic added (1000 units
sdreptom, oin per nl. ), witz=Vilberod, and dispensel into storilised
bottles before storuge ot -10°C. hen remired “or use the serunm
wig thaoved and eld at 3507 irn & water buthe

Immediately following; recovery flushinss were examined under
8 binooular microsco e. (huerv ‘fons vere recorded on the nuuber

and stage of olensvage, of ove precsent.  Apparently norsul segmentation
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for the age of ov. was taken zs the eriterion for fertilisatione
Uwva were tumporarily stored in an incub.tor at 35°C until required

for tranasfere The storage period seldom excecded one hour.

OVA TIAN LUUR

tecipient ewes werc laparotomised approximately 72 hours
after first being observed in oestrus, and the mumber of recent
corpora luteca recorded. Reciprocil transplants of domney and Bld
ova, at rates of one or thr.e ova per ewe, werv nmades In most cases
J=oell ovi were tr.nsferred, cnd alvays to the uterus of the recipient

CHEe

The recipient's truct wac exteriorised an: ova transferred
using; ecsentislly the same t.chnijue as described by !unter et al.
(1955)e Owe were sently evacusted into the lumen of the uterine
horn throu:h & puncture on the antimesometrial border, 2 to 3 om.
from the utero-tubal junction. Care waa taken to cnsure the pipette
point was free in the lumer of the uterine horn bofore evacuatiion,
and not cbove the uterine mucosa. Aftor deposition of ova, the

pipette was checked to ensure all ova had been transferrede.

A moximum of two ova werwe .laced in any uterine ‘orne In
awes reoeiving onc ovwr vith a single corpus luteun, the transfer
was made to the uterine horn adjicent to the ovour; containingy the
corpus iutseum.

iwas whioh returned to ocitrus fol.owing tronafer wer:s either
subjected to a second transfer i ova were available, or naturally
mated to one of the sircs alresd; usede a1l premunt recipient ewes

ware allowed to 0 to tem.
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FACE «O0L GRADING

The syatun of Cockrem (1960) was use! for the grading of
‘omney recipient e.es, on fuce wool cover (1 = maximum cover, 5 m
open ficed)e In Fijures 5 and 6 Homney ewes corrcspondin: to face

grades 1 and Ae reapeotively are shown.

OB o TIONS ON PROGONY

One week prior to lambing, and unt:l after narturition, cwes
which had received threc ova at transfer were closel. observe! in
separitc pense This procedurc wes followed to avoid possible

confusion of parent:ge where tmltiple births ocourreds

Lambs were identified by a serially numbered metal ear tage
This wao ingerted within 12 hour: of birth when obaservations on lamb
wei ht (to the nearest 0e45 kg.) ond sex, were aluo recorded, The
len;th of geatation was mensured to the nearest day, comnencing fromo

the time of mating of Jdonor ewes.

“hero rmltiple births ocourred an attompt was made to allow
tho ewe to resr all the offepringe ‘lowever, in some oases it was
negessary to rear all or part of a litter on & fouster dame. Lambs
resred in this manver wers exciudei from subsejquent experimontal

obuervitionn,

fale lambs were not custr.teds All lambs were woeanad

apoproximatoely 100 dayes after birth and their weizhts ruecordeds
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ENODG OF ANMALYSLS

1e Discrete Cliugsifications

Two different methods of carrying out indepenidence teuts were
used. iither Chiesmuare teuts or the Gestatistic were amployeds The
former is the traditional way of analysin: such data but C (10
likelihood ratio tout) nus theoretical advantases (sokal and Rohlf,
1969) 2nd is compututionally simolere - hen only 2 olaszific:tions

were involved, Yates' correction for ocontiruity was applied,

Ze mltiple and Vested “lossifications

Bartlett's Test for homogeneity of voriances was used for
tosting the equality of veriunces (Jnedecor and Cochrum, 1967)e
Jifferences betwoen pairs of means were inspected using tuncan's
‘ultiple iange Test, extended to . roup means with unequal sample
sizes (Kramery, 1956)e ‘stimates of v .riance components were

computel followin: most anslyses of variance (see Appondix I).

The general linear mathem:tical model for the Lwomviay
classification with interaction was used for the analysis of

maternal effects data (Chapter VI).

Yyje =B +a; +b +(ab) ;s

where

u = the overall mean, when ejqual frejuencies
exist in eaoh subelaas

ag = effcot of mutern:l genotype (i = 1 or 2)

b ; = offect of lanb genotype (j = 1 or 2)

(ab)“. = indiviaucl interazction effects cxpressed
as deviations from the mnean u

°1J‘k = orror poculi:ir to sach ¥i;;k
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43 the subelass number: wero unequal in the data, the leaat
squarea method of fitting constunta (larvey, 1960) was used to
estimate the main cffect: and interactions Tests for statistieal
sinificance were by analysis of variances For this purposc the
eigk were ossumed to have & zero mean, constant variance, and a

nornal distribution.

For the data on lamb weanin; weight (Chapter VI1I) a slightly

more complex model was usede

Yj.,jkl =u+a + bg +o + (en:)‘_‘j * e
where

o, = effect of mex of lamb (k = 1 0or 2)

Estimates of variance components were not computed for either
maternal effects or weanin: weisht data. The murber of degrees of
frecion for both maternal snd lamb genotype were inadequate to obtain
aoourate estimates of varianoe components for the two main effects or

the interactions

3¢ Relating vdscrete and “ontinuous Yariables
In the analysis of data rolating numbers of corpora lutea and

ewe livewei ;ht {(Chapter IV), the technique of :iserial correlation

as demcribed by retors and Van Voorhies {1040) was used.

e Adjusted “earing vei hts of Lambs

The reoults of analysis of data on lamb weaning weights are
oontained in Chapter VIX,
Lambe at weaning wer: from 95 to 105 days of @@ Adjustments

were maxie to the weaning welisght of each lamb to remove known
environmental effectss The corrections i plemented were those used



in the Vew Ze:land ational 'lock .lecoriing .ohene.

Adjustments made were as {follows ¢ -

single lamb reared as a single - no correction

jingle reared as a twin - + 4e53 Kile
™win reared as a twin - + 4453 13
Twin reared as o pingle - + 3o 17 kza
Triplet rcared as a triplet - + 030 kge
Triplet reared ao a twin - + 5044 kije
Triplet rcared as a single - + 4653 Kgge

tvery day under or over 100
doys of age at weaning - + Da130 ke

The parametor of <eipht Uain Per Day for each lamb was
computed as follows ¢ -
Wte at Veaning = ite at iirth
ige at Jeaning (Uays)

te Gadn Per Day (kie) =
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FIGURS 3

LAPLRIMENTAL PLAN
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Chapter I I 1

SYNCHRONI GATION AND HORVONWAL

STI U LA IO¥ OF EWHES

et

FOR 0¥V TRANSPF R

-

The results presented in this chaptor wers obtained during
the breedin: season, following hormonal %trestment of donor and
reolpient owes, for ov. trunufer,

IRIMUCTION CF Gin TRU. POLLOVIYG Packi. T GIN
THREATYENT

1, Effect of breed and aze of eve on the uanifestation of oeatrus

The inocidenoce of oestrus in 158 Rommey and 3LX Two=-Tooth ewes
follovw:ng sponge withirasal is shown in Table 2. Anulseis of these
data did not show a simificont difference between breed, in the
munber of ewes showing overt or zilenit oestruse

Dat:: pooled for the Two=looth animals ant results fron 120
beyearwold Homney evwes are prosented ir Table 3e A si mifiosntly
sreater proportion (Chi? = 7005 p< 0s71) of older (92.5)
compared to younger (804 ewes, showed overt oeatrus after progestagen

troatmonte

7e  Effect of breed and age of ewe on the time-interval between

sponge withdrawal and oestrus

Table 4 and Pigure T show the mumber and percentage
respectively, of Two=looth ewes in oesirus on each of 4 days after

sponze withdr:wale An analysis of these froquency dintributions



Tadh. 2

EFRCT OF ¢RUED O b OF Thi, LAMIVLTATION

QUL Ul 10,L0GTING PHOGE TAGLY Tl oD

breed

Humber of iwes howin: lotal Mamber ;s of Eweg
Overt _or uilent Cestrus  of Bwes Showing Overt
Ceptrus

flomney

ShX

" 17 84 8De 6
55 15 70 78¢5

Total

126 32 158

Chi® » 0.015 « Bot 5i mificant

TABLE 3

E'FECT OF .G O BB OF T X \IEA_I‘P‘,:;:T.E'?IO!’!

OF OLTRUS
R s e i

Number of iwes ihowinz Tota)} Fumber & of Evies
Overt 4 et of Lwes showin: Overt
Qeatrus

5= yrs

13~ months

111 9 120 9245
126 32 153 797

lotal

237 41 o7

f:hia w Tel) = p< 0a



TABLE 4

BUFLCT OF BRUED OF b.jc ON THY TIME INTHRY AL pETHERN
SPONGE WITHDRAWAL AND OESTRUsS

Pumber of kwes in Uestrus Total Fumber
Breed Says from sponge jthirawal of rvieg

Yay Way Day Day Dbay Day

1.2 3 4 5 6
nomney 4 44 17 3 3 0 71
BLX 4 38 7 1 2 3 55
Total 8 82 24 4 5 3 126
TABLE 5

EFFECT OF AG. OF .. ON THL I

SPONGL WIMRAWAL AN U LTS

, Total I e
Age of Fwe of Des
5 = yrse 15 6% 30 1 0 0 111
18 = montha 8 82 22 4 5 3 126
Total 23 141 54 5 5 3 237

G ® 15,74 - p < 0,01



Asuwoy

SNY1S30 Ol TVMVHAHLIM IDNOdS INOHH SAVA

9 S 14 € 4

snJ1sao pue
jemespyiim abuods usamiaq |eA4dlul dWI} 3Yl UO M3 JO Paaiq JO 19943

—00L

1/ ainbi4

SNYLS3I0 NI SIM3 40 3IOVINIOH3Ad



revealed a signifioant troed effeet (0 = 114925 p < 0.05)

similar frequency distributions for the Yeycar-old and
18=rionth=-0ld ewes are ocontuined in ‘i‘able 5 (mumbers) and '{.ure 8
(perocentugua)e ‘ge of ewe, and the distribution of ewes showing
oestrus, were not independent (& = 15,08; p< 0,01)s +within three
days of sponge rumoval, 99 and 805 of Seyeur and 18-month sheep
were in oestirus, respectivealy. Older ewes appeared to be roleased
from pituitary inhibition morc repidly than younger ewes following

the withdrawael of the inhivitory factors

PRODUCTION OF OV FROT JONOR gwBS

The results in the section were from Seyear-old Homney ewes

given a sinszle injection of Vs s s

1. Qestro.s oyele ien:th followin: Pellsiie injoctkion

The lemzth of the ocestrous aycle followin; the injection of
1100, 1300 or 1500 iesue P o . on doy 11, 12 or 13 of the ayole, are
presented in Table Ge An anclysis of varianoe showed that neither
the daose, nor the day of injociion of Psl.3e had a si nificant effect
on the length of the oeatrou: agycle. Lotimates of variance
components (Appendix I) revecled that dose, and doy of injection of

Pel » ey accounted for 7. ond 3 respectively, of the totul variations

e Qvardan roiponsc

Toble 7 shows the ovariun response of the 120 ewes trected
with Peife e in terma of the nmean rnumber of corpora lutea, and corporc
lutea plus large follicles ( > & ume dismeter) per ewee A furtier
3 ewes £iiled to recpond to troctments Prequency diatribution

murvos were plotted ani these iata did not (ollow normal distribution
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EFFLCT OF 005 OF leiese AND DAY OF INJ! CTION

oY D TROU CYCLY lLiNJGTE

Number

Uose of Day of Oestrous Cyole ;2th e
Pe il sde Cxo;e gf _O_f. déxﬂ
Treatnent Eves (Mean + el )
12 3 16433 + 0.40
1300 1 15 1580 + 0.22
Combined days 15483 + 0.14
1500 11 40 15080 + 0.28
12 33 1606 + 0,18
Combined days 30 1598 + 0.1
ABMALYSIS OGP VAR{AHGE
Source of P Partition of
Betueen doses 2 120 Nela 2:,%
Between days
within doses 4 131 Neide 35
Error 13 D87 95k

Heia = Not Jiznificant



QVARLAN U sPONs OF =ui, W0 Dtk n‘!l’li Polie o

Fumber Toe Gorpora 'o. .o_x;ggm Lutea

of wtea
Wes (“oan ¥ Seke)

M
:Ia.s“l)

et

1100 10 2610 % 2037 289 2 0655
(1= 2) (1=0)

1300 3 306 % 0631 3463 & 0,33
1 -7 (1=17)

1500 80 G081 2 0ed4  7e57 £ 0e4
(1 =13) (1= 22)

{ ) = Range of Values
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ourv:se In addition, Bartlett's Test for homoguncity of variance
iisclosed thatl the varianoe aiffere! significantly betueen e e
treatments (appendix II).  owever, & square root transformation
of the data chowed similar v.risnoes in the differ:nt treatments
(ippendix TI)e ihe results for ovarian response uf'ter transforsation

are ziven in iable 3,

The ovarian response to 1500 isude el'e..e waz hisher than
that to both 1300 ieue and 1100 ieue e e.je An analysis of vurianoce
{P:ble 8) revealed a siinifiocunt eflect of dose of Pe sue ON
ovarian responase, both for the number of corpori lutea (p ~ 0e025;
2G,» of total variation) and the nurmber of ocorpor: lutea plus large
follicles (p< 04001; 75 of total variation)s 4 Duncan's *ultiple
Range Mvot snowed that for both thesu measure. of ovarian response
there vere si nificant differcnces (p< 0.1} between 1300 i.ue. ani
1507 teltey and 1100 feue und 159) feue o eue (Appendix II)s The
effeoct of day of oecstrous cyele of treatment, on both mecaurcs of

ovarian response, wa: almost rvesligible (Table 8)e

Je dscovery of ova

in attempt was nade to recover ova froo 117 evwes which had
been trested «ith s 0 An additional © ewes had Fallopian tube
obstructions. “ne furiher ewe nad & congenitally deficient uterine
horne “rom T (0-~) ewes no ov: wers recovered. Jae dutsz were
ex ressel s gercentiges and trans’ormed usin  an wrcsin trensformation.
Unless otherwise indic.ted the results were . resented on a per ewe

basise



PABLE 8

TRE

THAD - TRANGEOIUIED DATA

Joge of Day of Oestrous [lumber KoeCorpors
Polos,  Cyale of of Lutea
(tous) Ireatment iweg (Veant Sele)
1100 11 7 1.50 b A 0e 17 177 L4 De 14
12 3 1.13 54 00,3 '¢27 4 0.13
Combined days 10 139 * 0s12 1.02 b 4 0.13
1300 11 15 1473 4 0e13 1,83 3 0012
12 15 175 x 0o 11 1.35 2 0.12
Combined dﬂyl 30 1.74 fo.d 0.08 | PYaYS * Qe N2
1500 1 40 216 + 00" Ze50 * Ce 1)
12 33 7045 2 De 14 2:74 % 0. 16
13 _: 2602 + 0623 2. 41 + 013
ABALYSTS  OF  VARIANGE
W e Lk Yo, Corpora lutes .__.L.tsn
ariation dofe utea of plus_Large Follicles
Hean jquares Variation  Iean JJuares .&!’.L.L.at 38
Letween ‘ ’
Joses 2 Se5, % 200 D0e5T Hu% 5k
Jetween days ,
within doses 4 0657 UVe.ie Yo TS5 TJedd Tewe 0600
Lrror 113 06 43 736250 0659 25/
Ve o = Mot -ignificant * a < 0,029 #xn g p< Ne001
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Qva_recovercd por oue

The percentage recovery of ova ver ewe for the thrve dose
levels of Peisiie are shown in ‘able 9e¢ A Bartlett's Tost for
homogeneity of variance of the:e trunsformed dat: rovealed that
the variance was homogencous (Ch12 = 20743 not significant)s
The dosc of PeXese had o si mnificont effect (p < 0.005; 17% of
total variation) on the percentuge recovery of ova. Sisnificant
differcnoes between 1100 ieue and 1500 deus Peleve (p< 0405), and
1320 ieue and 1500 feue Peeie {(p< Ne01) were disclosed by a

Dunocants ‘mltiple tunge Teut (Aspondix I1)e

I{ the perventage of ova reocovered was oaloulated from the
proportion of ova recoverei of the total mmber of ova shed (based
on a oount of corpora lutea), from all ewes reccivin: each dose of
Pei'e 3» the recovery percantages would be 867 (1100 ie.u.), 84%

(1300 feus) and 635 (1500 ieue Pe¥a'ie )s Amalymis ahowed a
signifiosnt association (Chiz = 17430 p< 0,001) between recovery
percentage and Pele.s doses The differcnoe in percentage recovery
betueen data pooled for 1100 if.ue and 1300 ieus ( "1112 = 0.37; mnot
signifioant) and 1500 Leue Pel'e 'e, wa: significont (Cb12 = 184373

p< 0.0‘7’)0

(v) Zffect of Ovarian Rosponse on the percentagy of ova
recovered per sue

Piares ¢ and 10 show that noither the rumber of corpora
lutez, nor the number of sorpors lutea plus large foilicles yer ewe,
had any marked effect on the percentuge of ova recovered froa that

eviae liowever, a decline in the perosntage recovery was apparent when
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the ovarian roeponse exceeded o to 7 corpora lutea, and 7 to 8

corpor: lutea plus large follicles por ewe, rospectively.

(e¢) Effcct of the intervel froo onset of oestrus to
dapsrotory on the peroentage of ova recovered

Ova were meoovered 07 to 77 hours after ewes were {irst

obgerved in oeutrus. The time interval between onset of oestmas
and laparotomy had no marked elfect on the perecontage of ova

recovered per ewe (Fisure 11).

4o F sv.tion of recovercd

Yomally cleaved ova at regovery wers cloasified as being
fertiliced.

Gf 110 ewes yicldin; cova, 67 {61)) mave only ocleaved ovat
27 (2445/:) uncleaved ova only, while both cleaved ani unocleaved
ove were recoverel from 16 (11.5:) ewss. The data were transformmed
using on aresin transflorsation ani unlecs otherwise mtated were

prosented on a per owe bauis.

(a) _ffec! of dose of Pe s s on the percent.uc of
recovered ova fertilised per ewe

Bartlett's Test for honogeneity of varianoce of theue
trancformed data showed that the varianos was homog neous ((21112 »
10133 mnot significont)s Tho peroentage of rocovered ova fertilised
per ewe, for azch dose of Peese is prosented in Table J¢ An
analysis of vorionee rovealed a significont effect (p< 000255 1154
of total variation) of Fs''«.'s doos on the percentage of recovered
ova fertilived, The differcroe betwecn 1100 ieue aml 1500 iesue PeMaie
waa shown to be asiprdficant (p < 201} by a uman's ultiple Jange

Test (Appendix II)s If however, the ocercenta;e of recovered ova
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fertilised was corputed by an alternative method (leee vas
caloulited from the proportion of ov. recovered fertilised,

of the total mumber of ova recovered, from all ewes reseiving
gach dose of Pe'e ) the fortilisation ratco would be 1007
(119 feus)y 615 (1300 feus) and 51655 (1500 1eus Po’ee e
Anolysis chowed fertilisation rate and Pelletie dozo were strongl;
a.socdated (Chi’ = 17173 P < 7001)s The difference in
fortilisation rate between data pooled from ewen siven 1100 i.ue
and 1500 1ete Fellevie (Chi? e 1,70; not significant; ami those

reoeiving 1300 ieue Folle e was sl mificant (Chi?' = 136203 p< 0,001)e

(b) Effect of Ovarian Response on the percentage of
regovered ova fertilised per ewe

Pigures 9 and 10 chow that when the mmber of corpora lutea,
or corporz lutea plus large follicles excecded 3 per ewe, a decline
occurred in the percentzge of recoverel ova fertiliseds The result
for 1 to 9 corpora lutea and 9 to 12 corpora lutea plus large

foilicles was high, but only 8 ewes contributed to this recult.

(c) iffect of the tire intorval from the onset of
oeatrug to laparotomy on the pergentige of recovered
ova fertilised per eve

After and includin: (7 hours from the onset of oestrus,
increasing intervals to laparotony up to 77 hours, had no mared
effeot on the peroent.ge of recovered ova which were feriilised

(Fimre 11)s iowever, the rosult for 77 hours, was highe



CLEAVAGE OF POUIILLED OVA

Of tho 388 ova recovered, 216 (55¢5i) were oleaved at
lapurotonys Ova of differin; cleavage siages were found in the
sane flushing from 8 ewese In 4 of theuse animals thic corpora lutea
were observed %o be of differin; agess Fiures 13, 14 and 15 show

a 1=, 2= and O=oell ovum, reapsctivelye.

t. hortest and lonsest interval after the onuet of cestrus
%o the recovery of each cleavasge stage
"he shortest and longest interval to the recovery of each
cleavage stayge is shoun in Table 10, “ithdn eazch ocleavage atage ova
verc obtained almost throushout the total time interval (10 hours).
This ocould indicate a wide possible time-range durin: which each
cleavage stage micht be recovereds Only 3 ewes contributed to the

result for the '=gell ova,

2e l'man interval after the onset of oesnirus to the recovery
of ea Q% 4
Table 11 and Pigure 12 show the mean interval after the onset
of ocestrus to the recovery of each ova cleavaje stagues These
results indiozte that the fertilised ovae cleaved at a rapid rate,

at lecost to the O= to 17=gall stiogoe

(a) Lffect of dose of s e e

The mean interv:l after the onaet of ocestrus to the recovery
of most cleavag: st.ges for each dose of Pe'e e are given in Table
12, .ome Of Pele.e had no marked effect on the interval to recovery
of either ‘= or Becell ova, ith 4= and (=ocell ova, the lower the
dose of elsie the shorter wa: the interval to recoverye illowever,

the conversce apilied to Se to 12=psll ovie



TaABLE 10

SHORT. T AND LONGHST IND RVAL (HOURS) APTER THE ONSET OF
QBSTRUS 1O THL RECOV HY OF BACH CLEAVAJE STASE

Cleavage Stage Shortost longest

(Fusber of cells Interva) interval
per ovum)
2 68 68
4 68 77
6 68 |
8 68 17
LI 69 71
TABLE 11

MEAN INTIRVAL APTEL THE ONSKT OF QLSTRUS TQ
RCOVURY OF EACH CLEAVAGE STAGE

Cleavage itage Tunber Interval to lecovery (hours)
f

(Mumber of cells of
per ovui:) Cva Mean + Sele Varianoe
2 3 6800 + 20 -
4 14 73600 + 0498 9e 66
6 10 74016 + 1,03 10420
8 179 T3e34 » 0438 10,18
8 - 12 10 73625 & 2601 13,00




PABLE

12

FELCT OF DOUK OF Pele e ON H. MUAN INT.HVAL (HOURS) FROX ONSET
QF O TR, TO R.COVERY OF HACH CLEAVAGE STAGE

Dose Feiale

Cloav Sbage
{Fumber of cells 1,100 Leue 1,300 i.ue 1,500 ieue
per ovum) Mean + Lelie  llean + Seils Mean + 5eFKe
2 - 68400 + 0,0 68400 + 040
4 71050 + 1643 72000 + 2.0 75040 + 0e54
6 - 72033 £ 2419 76400 & 0457
8 72400 & 1002 73013 £ 0485 73469 4 0e46
8 - 12 - T7¢00 3 0:00 T2.00 # 245
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SEUENTIAL TRUATNT OF & b WITH Pe ¥ele

Data become availuble during this study, on the ovarian
response of Rommey ewes sequentially treated with Peiiside in the
bre:ding seasons The results in Table 13, were from 63 ewes ziven
two, «nd T ewez three injections of P.Ve. s These date are partly
confounded since the dose of F.Me.s» was not constant between

treatments, for each aninal,

In animals given two injections of 1500 ieue Pei'ele, the
musber of corpora iutea and corpora lutes plus large follicles
observed, Jeclined aft:r the second treatment. Also, an increase
in dose of 300 ieu. Pole.s (to 1500 ieu.) at the second injection
failed to produce any marke. increcse in ovarian responses These
resulte ashow that a general decline in ovarian response occurred

with suceessive tr.atments of Pele e

in inorease in ovirian size snd in the number of luteiriszed
foliiocles were observed after the second ami third Pe™e3. ireatmenta.
In some cases this condition was assoolated witn . failure to
ovuiates Of the 7 ewes given three injections of Peleis 3 (434)

fziled to ovulate.

The genaital tr .ot ol ewe 99, removel three dayo poat-occsirus,
after trestmont with 1500 ieuts Fe'w e (third injection) is shown in
“i:ure 16 This tract provides an iilustration of the type of
ovirian response (marked increase in ovarian eige and in the
mumber of unrupturea follicles) coinonliy obscerved in ewes after the
seocond or third F.iede. treatmsents [or compur:tive purposes, « traet
from u none=stimulated ewe, reroved three days posteoestrus, is ilso

shown (Pigqure 17).



“f e 13 Unfertilised ovun recovercd T2 nourc after onset of
ceatrus in donor owe

Fige 14 P=0@ll ovu recovered 09 hours after onsei of oestrus
in donor eue

Pize 15. o=gell ovu reooverud T7 hours aiter onget of ovetms
in donor ewe






Pize 10e Fwe 9Y« ixcised enital tract removed threc days poste
oeistrus after treatment witn 1800 feue tleiieiie

Pigze 17 twe 140. Exoised genital tract removed thre: days pogte
oectruse Non=uticuloted ewes
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TAaBLE 13

EFFECT OF SEGUSNTIAL TAFATY NT WITH Pellele FJHING
THE SREEDING JEAUOK ON OVARIAN RECPONSE

Jose of  Fumber of Number of  Number of Corpore

Troatment Pellaiie Eves Corpore lmtea Lutea plus Larie
{1eus) Mean & Sl Fol
(-;ean _': ~3oﬁ;o)

One 1100 6 200 + %44 2416 # 0e40

1300 17 2.88 + 037 3047 2 De4t

1500 40 e 37 > 0650 5082 * DeT4

Combined doses 63 3074 + 0e35 4034 + 0,51

Two 1500 28 332 + De4d 421 3 051

1800 35 3637 + Oe 36 4008 + Ne46

combined doses 63 3034 o De26 4014 > De 34

Three 1800 7 2042 a2 0.57 0e 42 0.89

i+
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Chapter I V

OVULATION OHLTULI & IMW ROUNLY

AND BLX TH GCeTOOTH EWEJ3

One mndred and fifty=-ei it Rtomney ond 3lLX Two=Tooth ewes were
laparotomised, in most cuses for ova transfere Both the rumber of
recent corpor: lutea and the corpora lute: of the provious oyole were
rocorded. Theue reaults were ontained over a three month period
durin: the breeding season. In the unilysis of these dats an attempt
was nade to relate most of the information to one month (4pril) of

the breeding seasone

1. offect of breed of ewe on ovulation rute

Toble 14 shows the mumber of corpor:: lutes observed at
laparotomy. The differcnoe of 0.24 ovulations per ewe, between breeds,
was highly significant (Chi® = 12,21; < 0,901). ©wo Bk ewes
failed to show re;ular gyelic cotivity durin; the breeding season.

Lwe 330 showed oestrus durins proscatogen trestmonts At laparotomy,
a ocorpus lutewn correspondir:; Yo this ovulation was founde Fluid

filled distentions of both uterine .orms .ore observed in ewe 57 at
laparotomye This nimal came in oestrus 48 hour: after surgery and

a subsequent investigetion revealed that the Cluild had disappeareds

2¢ _ffect of ewe birth rank o: ovulation rate

twes wer: olaseified acconiing to birth rank, breed and the
number of corpore lute: found. “heuss rosults are presented in Tuble
15¢ ithin the SLX breed, ther: wae a awjjestion of an effect of
birth rank (41, born as twins v. 32 born ss singles hal two corpora

3

lute:) on ovulation rate (Chi“ e 1.1 o < Oe%H)e 3Iirth ronk and
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NUMB: Ha OF CORPOHA LiJi A

T LAPARDTONY

LTeed of Corporu Le Tot.. Ovulation
one o wes Rate
Lomney 19 9 o8 1610
3718 45 4 70 1¢34
Jotal 125 33 158

Chi‘ = 1

ny

3

2 < 0001



TABL: 15

EFBCY O LILNTH RAMK ON OVUL TION o i SDDUIN DRy OF Bl

Homney BLX

Funmber of C tea
cne Mo one Ivo
sinsle o5 14 31 15
Twin 8 1 14 10
Potal iwes 73 15 45 25

domnoy ¢ C'ﬂi;' = 3493 = Not dzgnificant
A t Chi = 1,17 = Vot Jignificant

TABLE 16

INFPLUERC., 0 FPAC: GRAUE OF QVULATION RATE « ROITLY &WEd

age Grade Fumber of vornors lutea fotal Ovulation
one FACL) wes ilate
LPRETY e 23 3 B 139
Jegdemy Gy bty D 31 1 e 1.93
Totnl 77 g do

i owm fe}H = Yot Significont



3

ovulation rote were independent for omney ewes (:}hi? w g 3;

not si mific:nt)s The difference in ovulation rut. betseon all
ewes (data from both broeds poosled) born as sinles or twins was
not zimnifiocnt (‘Uhi? = 0933 not signifiocunt)s There were no

sisnificant intorictions.

3o iigl tionchip betw.en facge rode and lation rite - Homney ewes
Ovulation and face irade (sece Chapter II) data were available

on 86 Homney ewesms Theue animals were initislly rouped into three
olasses on the basis of face rade {Table 10)s n.lysis of these
dat: showed a suprestion of an effcot of fuce jrode on ovulation rate
(U w 46953 p< Del1D)e iHowever, when only two clasces of faow . rade
werc consilered (ieee grades 1 to 3- ve 3 to 5) the two factors vere

indeyendent (Chi" = 4 11; not significunt).

4« Influenee of livewei-ht on ovulation rite

The mean liveweijghts of domney and DuX oves wero (060 & Db
and 4Ge95 & DoY) kije, Tespectively (Table I)s Posuible associations
between liveweirsht and ovulation rate werc examined on a ~xithin breed
bisise he tochnique of biserial correlation (sce Jaupter [1) was
uscd in this analysise Coefficients of corrslation netween livewsizht$
and ovulation rate for the omney and il breels vere =0e015 1+ Je13
and =0,124 3 0e15, roaspectivelys [n view of the large stundand

errora, these correlation values ouan be reg xded as neglizibles
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sURVIVIL 0O

The results of transplants of fertilised ova made to Homney
and DLX ‘wo-looth ewes are given im this ch pters Unless otherwise
indio:ted the reiults refer only to the initial tronsfer attempt for

mny evwe. 41l factors were nmezsured in terms of lambs borne

AV IVAL OF THANSPL oled OVA

A tot2l of 1450 tronsplants at rates of one or thres ova per
eve were attempted (Table 17)e ‘iovever, am adiitiomal 16 transplants
(10 at oney; 4 at two, and 2 at threc ova jer ews) nere mude to ewes
which f.iled to oonceive %o the initisl transfer attempts Of these
eves, 12 becume pregnont cnd 17 lumbo werc borne

Fiat ewes which did not show oceutrus after tranafer, failed
to lambe /& further - ewes were given three oprortunitios to become
prejrant (two iransfor attempts ani a natural mating) but rever
lambed. In additfon, 2 ewsa returned to oestrus asbout day 50 after

transfer,

1.

Table 18 shows the effsoct of breel of recipient, breed and
musber of ova trunsferred, on coroe;tion rute following transfer.
01y the mumber of ova tran:ferred had a simificant effeots Of the
U0 ewen receivin; onc egg, 53 (6Le?:) becunme pregnant, while 54 (90x)

of U0 ewes given thres eggs, subse uently larbed (Chi® De 443



TABLE 17

NUSBER OF OVA TaaM. PLAN;

ireed Humber of Ova .ransplanted Jotal
One ~hree
flormey 45 32 "
BLX 3D 28 63

Total 80 60 140




TABLE 18

LIFLCE OF B OF R.CIPLMTD, uRkiid AMo BUIBLR uFP GG3

TRANSPER ¢.Dy MD IRE, OF CONC.PTION RAT. OLLULING TRAIFER

Number of Lwes Iotal . of iwes
Prognint lomepregnont  MeS  Iresnant

sreed of legcipient
Romney 62 15 17 005

chi® = 10124 = Vo o

Sreed of iz
Romney 49 15 05 753
BLX 5¢ i 15 T7e3

L3
Ghi“ =3 0.004 - 1y 0

Humber of Ova
Tranaferred

Une 53 27 80 06e 2
Three 954 6 90 900

~
Chi“ & 90448 = p< 0e705

I n 8 39 7945
11 29 1 40 72e5
I 27 9 36 7540
v 20 5 25 8040

~
Chit -» 00753 - ??. Je

Total 107 33 140 7446

Yele m» Not significant
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p< D¢005)s The analysis revealed a significant interaction
betueen breed of recipient and thce number of ova transferred

(Chi® = 40775 b < 0,05).

2¢ (va survival

{a) Lwes receivin: one ovun
The rnumber and peroentages of ova surviving in ewes which

received one e, are presented in lable 19, Therc wus a su; estion
of an effect of Lreed of reeipicnt (73, ve 57,% survived) on the

proportion of ove survivingz.

b)) iweu regeivin- threc ova

In ewes ;iven three ez:s the proportion of ova survivin: was
not simificantly effected by breed of reciplent, breed of ¢; or

sire (Table 70),

(e) All ewes

Teble 21 shows the survival of ove in all ewes was not
sinificantly affected by any fuctor exunineds Of 200 ova iransferred,
160 (0165:) survived: 53 of 30 (6642,.) in ewes which received one
ey and 107 of 180 (59¢4.) in ewes iven three egzs. ith sin:le
transplants 7343 and 5Te1: of ova survived in liormey amd BLX ewes,
recpectivelys. Conversely, when thres ova were tranaferred a greater

proportion survive. in Lk (03.) than ‘omney (S0ei,:) ewes.

UTHRIN. CACACTYY APT v s TRANLFER

In this section the results a.nly onl, to ewes which received

three ova at tronsfore



TABLE 19

EFFECT OF BRE:U OF RuCIPLINT, BRIED OF EiGe AND SIRE,
OX_Wa SURVIVAL IN Saii RECLIVING ONE 130

Yumber of Ova Total = of Ova
fain Effect surviving Loat Ova surviving
Ereed of fecipient
Romney 33 12 45 T3e3
BLi 20 15 35 5Tel

CMZ - ,070 - No~3.

Breed of Fzz
Romney 21 13 34 61.7
BLX 32 14 46 6945
Ghiz = ,004 - “a Je
3i
I 18 6 24 750
11 13 9 22 5940
I1I 14 8 22 3366
v 8 4 12 )
Chi® = 1050 = Mose
Total 53 27 80 006 ?

Helle » Yot 313!11f10£mt



TADLE 20

-

FURCS GE DRERD OF L COPDN Y, ored) OF weS, aba JTRE,

OF OvA SURVIVAL IN oo o CRIVIMG NINLE BNGS

Tumber of ova Total .0of Uva
Su 3 Lost Ova A Z

sxeed of iiscipient

Hormey 54 42 961 S50 ¢
2L 53 31 84 53¢

Cd” @ 1017 = Moo

»

‘} rew of » :F_..:‘ :
omney 56 37 53 0V 2
Slak 51 36 87 5846

sz = 1-‘.’.‘6 - ?‘o e

I 25 2 45 5503
Iz 3 3 54 5Ted
111 2 15 42 519
T e 14 39 641

Ch

Chia = 00'\'5 - ’;ouo

Totul 107 13 130 590 4

r‘ B “0{; 1m£i°¢mt



TABLi: 21

EFCECT OF BRERD OF RECIPL.NJ, Lot AND WUMBIR OF OVA,
AMD IR ., ON OVA JURVIVAL = ALl Ebis

Modn Effe Number of Ova 2 <of Ovg
Arviving  lost  Uva Surviving
Breed of I ont
Homney 81 54 141 Y

Chi° = 04004 = Mo s

Komney 17 50 127 576
DLX 83 50 133 6244

Chiz @ 0177 = Neoils

Munber of igze

One 53 7 50 86e 2
Three 107 73 180 59«4
cm;\ - 1.39 - P’..;S.

1 43 26 69 623

¥ | 44 32 76 5748

111 40 24 64 6245

v 33 18 51 6407
chi? @ 0,703 = "4 s

Total 150 100 260 6145

Moo w Not simificant
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Both littor size und lumb weisghit .t birth can be oconoiered
to be funstions of uterine capuci<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>