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ABSTRACT 

The rep rodu c t ive per fo rmance of 1 1 7 Border-Le i ces t e r X Romney 

( BLX ) and 91 Romney ewe hogge t s  in  1984 and 108 BLX and 101 Romney i n  

1 985, was s t ud i ed af t e r  t rea tmen t wi th  cont rolled i n t e rnal drug 

releasers ( CIDRs ) con t ain ing proge s t e rone or  wi t h  polyure t hane s ponges 

con t a i ni ng medroxyproge s t e rone ace t a t e  (MAP ) . To induce and 

synchron i se oes t rus at the beginning of the breed ing season , 

proges t agens were admini s t ered for 1 1 - 1 2  days . The animals were j o ined 

w i t h  t easer rams or  wi t h  en t i re rams and data  collec t ed on t he 

occurrence and synchron i za t i on o f  oes t rus , concep t i on and lamb i ng 

performance . 

I n  1986, 36  lambs o f  each o f  the Romney or  BLX geno types were used 

i n  a s tudy t o  d e t ermine the t i me o f  ovula t i on a f ter  t rea t men t wi t h  

CIDRs e i ther  wi t h  or  wi t hout  200 i . u .  PMSG inj ec t ed a t  CIDR 

w i t hd rawal . Laparos copies were car r i ed ou t one o r  more t i mes a t  

5 4 , 60 , 6 6,72 hours and one week a f ter  CIDR wi thd rawal t o  d e t ermine t he 

occurrence o f  ovula t ion . The release o f  proges t e rone f rom t he CIDR was 

mon i t ored in  blood samp les from en t i re animals and from ova r i e c t omi sed 

animals d u r i ng t reatmen t and af t e r  wi thd rawal o f  t he CIDRs . 

Following proges t agen wi thdrawal , 69% and 42% o f  sponge- t rea t ed 

hogge t s  and 45% and 40% o f  CIDR- t rea t ed an imals were in oes t rus over 5 

days i n  the two years , respec t i vely . In 1986 , fol lowing proge s t agen 

wi t hdrawal , 61% and 83% of animals came i n t o  oes t rus wi t h i n  3 days i n  

CIDR- and CIDR + PMSG- t rea t ed ewe lambs . 

The mean t i me o f  ovula t i on was 67 h and 65 h in  CIDR and CIDR + 

PMSG t rea t ed animals , respec t i vely . The inci dence o f  mul t i ple 

ovula t i on was s i mi lar in  CIDR- (15%)  and Sponge - t rea t ed (20% ) ewe 

lambs . Al though the  inj e c t i on o f  a small amoun t o f  PMSG caused a 

h i gher inc idence o f  mu l t i ple ovul a t i on than in  CIDR- t rea t ed ewe lambs , 

the  d i f ference was no t s i gn i f i can t . The concep t i on rate  was higher i n  

an i mals t re a t ed in  1 984 than in t h e  next year ( 6 9% v 49% ) . Trea t men t 
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o r  breed d i f fe rences i n  concep t i on we re no t s ign i f i can t but  i n  1985 t he 

BLX an i mals  had a reduced concep t i on ra t e  o f  only 38%; the Breed X 

Year i n t e rac t i on was s i gni f i can t ( P < 0 . 05 ) . There were only a f ew 

mul t i ple b i r t hs recorded and the ges t a t i on leng t h  was no t a f fe c t ed by 

t rea t men t .  S i gn i f i can t b i r t h we igh t  effec t s  due t o  year and breed were 

appare n t , bu t only a d i f ference due t o  year occur red i n  the wean i ng 

weigh t s . The fleece we i gh t s  recorded a t  one year age were n o t  

i n f luenced b y  t he t reatmen t s , but  year e f fec t s  were i mpo r t an t . 

Proges t e rone levels in  blood plasma o f  ovar i e c t om i s ed ewe lambs 

reached a max i mum by 24 h af ter  CIDR inser t i on , then dec l i ned gradually 

and an abru p t  fall resul t ed soon a f t e r CIDR wi thd rawal . In the  e n t i re 

lambs w i t h  CIDRs the levels o f  proges t e rone rema i ned h i gh un t i l  

w i t hdrawal and t hen fell  t o  basal levels cons i s t e n t  wi t h  ovula t i on . 

A f t e r  t h i s  the levels rose and were s i mi lar t o  that i n  an i mals wi t h  a 

co rpus l u t eum o f  a na tural oes t rous cycle . 

I t  was conc luded that  CIDR t reatmen t can i nduce ear l i er b reed i ng v' 

among ewe lambs and that  the induced ovula t i on resul t ed i n  a normal 

co rpus l u t eum . The pregnancy ra t e  a f t e r CIDR t reatment  was i n f luenced 

by year e f f e c t s  and t h i s  was probably assoc i a t ed wi t h  d i f f erences i n  

l i vewe ight  among t h e  ewe lambs . 
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CHAPTER ONE 

INTRODUCTION 

I n  New Zealand ma t i ng o f  ewe lambs i s  not common and ewes are 

normally bred f i rs t  a t  abou t e i gh t een mon t hs of  age . Me t hods to increase 

t h e  e f f i c i ency o f  sheep p roduc t i on are sough t if  the  New Zealand sheep 

indus t ry is  t o  rema i n  compe t i t i ve . Breed i ng t he ewe as early as pos s i ble 

would be one me t hod t o  increase e f f i c i ency dur i ng t he breed i ng ewe ' s 

produ c t i ve l i fe t i me . Overseas , early breed i ng of  ewe lambs i s  

f requen t ly t h e  normal p rac t i ce where good feed cond i t i ons preva i l . 

Because o f  t he good concep t i on rates  and lamb i ng percen t ages achi eved 

i t  is releven t to s t udy early breed i ng i n  rela t i on to  i ncreased 

e f f i c i en cy o f  lamb p roduc t i on i n  New Zealand . 

B reed i ng young an i mals to  g i ve b i r t h a t  abou t a year has several 

advan t ages . These i nclude a s a leable mea t produ c t i on at one year old 

r a t h e r  t han t wo years , reduc t i on ma i n t enance cos t s  before the  s t ar t of 

reproduc t i on , reduc t i on i n  the genera t i on i n t erval wh i ch could resul t i n  

more rap i d  gene t i c  ga i ns from selec t i on , and early pred i c t ion o f  

subsequen t years rep roduc t i ve performance . However , t he success ra t e  i n  

bree d i ng ewe lambs i s  gene rally lowe r t han that  expec ted f rom 

t wo-year-old ewes . In ewe lambs the behav i oural s i gns o f  oes t rus are 

usually weak and less i n t ense t han in two- too t h  and i n  adul t ewes and 

t h i s  w i t h  the shor t e r  oes t rus may lower ma t i ng e f f i c i ency . 

Fur t hermo re , i t migh t be an t i c i pa t ed that  early breed i ng would 

d e t r i men t al ly lowe r l a t e r  reprod uc t i ve per fo rmance ow i ng to the  

pregnancy i n  t he i mma ture ani mal . Fur t hermore , t he s p read i n  the  ons e t  

o f  pube r t y  may lead t o  a delayed and po s s i bly prol onged ma t i ng season 

and hence t o  a leng t hy and very late  lamb i ng per i od . Unless a 

res t r i c t ed lac t a t i on occurred then per fo rmance a t  the  two year age 

would be reduced . 

The benef i t s o f  u s i ng var i ous hormonal t rea t men t s , i nvolving 

gonado t roph i c  and gonadal hormones and pros t agland i ns t o  con t rol 
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b reed i ng i n  t he ewe have been well establ i s hed , but very few s t udies  

have  been conduc ted i n  lambs . Con t roll ed breed i ng could be  appl i ed t o  

ewe lambs t o  synchron i z e oestrus i n  those that have al ready reached 

pube r ty and also to i nduce oestrus in lambs that would not have ma t ed 

a t  all  during t h e i r  f i r s t year of  l i fe . Sui table me t hods o f  cont rolled 

b reed i ng would be requi red if  mul t i ple ovula t i on o f  young ewes and 

e bryo t rans f e r  ( probably i nto mature ewes ) was developed to increase 

the r a t e s  o f  gene t i c  i mp rovemen t theoreti cally pos s i b le ( Smi t h , 1 98 6 )  as 

compared wi t h  normal reprodu c t i on and convent ional selec t i on s chemes . 



2 . 1 .  ASPECTS OF PUBERTY 

2 . 1 . 1 .  Def i n i tion 

CHAPTER TWO 

REVIEW OF LITERATURE 

Puber t y  i s  o f t en d e f i ned as the  t i me a t  wh ich  rep roduc t i on f i r s t  

becomes pos s i ble , charac t e r i sed by the release o f  germ cells i n  t he 

female , whereas sexual ma t u r i t y i s  the t i me when the an imal expresses 

i t s full reproduc t i ve power ( Asdell , 1 94 6 ) . 

Pube r t y  in  ewe lambs i s  d e t ermi ned by mos t  observers i n  t e rms o f  

age a t  f i rs t  behav i oural oes t rus ( Joube r t,1963 ; Dyrmunds s on , 1 9 7 3 ) . 

Allen and Lamming ( 1 96 1 )  s t ud i ed the  forma t i on o f  ova r i an fo l l i c les and 

t he developmen t of the rep roduc t i ve t ra c t  af t e r  s laugh t e r . Ovula t i on 

has been d e t e rmined by laparo t omy ( Sou t ham e t  al . , 1 9 7 1 ) and 

d i s advan t ages assoc i a t ed wi t h  the t echni que ( Oldham e t  al . , 1 97 6 )  have 

been overcome by the developmen t of end osco p i c  procedu res 

( Rober t s , 1 968 ; Kelly and All i s on , 197 6 ) . Blood hormone levels have 

been mon i t o red as the young an imal app roaches pube r ty ( Fos t e r , e t  

al . , 1 9 7 5a ) . Al t hough i t  i s  normal ly assumed tha t ovula t i on accompan ies  

f i r s t  oes t rus , ovula t i on wi t hout oes t rus ( Foo t e ,  et  al . , 1 9 7 0 )  o r  

oes t rus wi thout  ovula t i on can occur in  ewe lambs ( Chu and Edey , 1 9 78 ) . 

Edey e t  al . ( 1 978 ) have sugges t ed that  pube r ty would be more adequa t e ly 

d e f i ned by includ ing bo t h  the requi remen t to  ovula t e  and to allow 

i nsemina t i on by the  ram . The f i rs t  appea rance o f  t up p i ng marks on t h e  

rumps o f  ewe lambs j o i ned wi t h  harnessed rams appears to  b e  an 

accep table working d e f i n i t ion of pube r ty in the ewe . 

2 . 1 . 2 .  Endocri nology o f  pube r ty 

A )  Dur i ng foe t al development 

Gonado t rophic  ho rmones are evident  in  both the  foe t al p i t u i t ary 

and embryon i c  c i rcula t i ons by 55 days of ges t a t i on ( Fos t e r  e t  

a l . , 1 9 7 2a ) . The t emporal changes i n  c i rcula t i ng lu t e i n i z i ng hormone 

( LH )  increases to a max i mum at abou t mi dges t a t i on and decl ines 
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therea f ter  whi le fo l l i cle s t i mula t i ng hormone ( F SH ) con t i nues t o  

i n c rease t hrough the t h i rd qua r t e r  o f  ges t a t ion before even t ual decline  

i nd ependen t of  sex  o r  twinn i ng s t atus  ( Fos t e r  et  al . , l9 7 2a ; Sklar e t  

a l . , l 978 ; Sklar e t  al . , 1 981 ).  Levas seur ( 1 979 ) has repo r t ed that the 

s e c re t i on of  gonado t rophins f rom the foe tal p i t u i tary i s  aumen t ed 

dur i ng the same t emporal f rame in  wh i ch oogenes i s  and i n i t i a l  s t ages o f  

f o l l i culogenes i s  occur and has presumed that gonado t roph i c  hormone o f  

f o e t a l  o r i g i n  could b e  a c r i t i cal role i n  the func t i onal developme n t  o f  

the ovary . Mue ller e t  al . ( 1 978 ) has i d en t i f i ed the gonad o t roph i n  

r eleas i ng hormone ( Gn-RH ) i n  t h e  hypo thalamus o f  the foetal lamb b y  the 

58th day o f  ges t a t i on .  Furt he rmore , hypo thalam i c  ex t rac t o r  syn the t i c  

Gn-RH w i l l  i nduce gonad o t rophin secre t ion from the p i t u i t ary glands o f  

the  foetal  lambs ( Fo s t e r  e t  al . , l972c ; Mueller e t  al . , 1 98 1 ) .  

B )  Dur i ng early pos tnatal per i od 

The t o n i c  l evel o f  F SH secre t i on increases about  two- fold dur i ng the 

f i r s t  ten weeks o f  l i fe and t hen rema ins relat i vely cons tant  and the i r  

level s  comparable wi t h  those i n  t he adu l t  female ( Fos ter  e t  al . ,  

1 9 7 5b ) . 

LH secre t i on i s  low for 2-5 weeks af t e r  b i r t h ( Fo s t e r  e t  al . ,  

1 9 7 2 b ) .  A f ter  t h i s  the number o f  LH pulses i ncreases and t h i s  ex t ends 

over a per i od of 2 5-30 weeks ( Fos t e r , e t al . 1975b ) and the puls a t i l e  

pat te rns o f  c i rcula t i ng LH refle c t  the t on i c  rather t han the surge mode 

of LH secre t i on .  Fos t e r  and Ryan ( 1 979a , 1 98 1 )  have conc luded that 

t h i s  i nc rease in pulsa t i l i ty is the resul t of a decrease in the 

sens i t iv i ty of t he hypo t halam i c-p i t u i tary axi s  to oes t rad i o l . Dur i ng 

the prepubertal  pe r i od , the pulsa t i le pa t t ern o f  LH secre t i on i n c reases 

bo t h  in the f requency and amp l i t ude o f  the LH ( Ryan and Fos t e r , 1 97 8 ) . 

Qu i rke e t  al . ( 1 98 3 )  sugges t ed t h i s  hourly pulse frequency might  be the 

threshold wh i ch perm i t s  con t i nua t i on of t he ma tura t i onal developmen t o f  

the f o l l i cles lead i ng t o  the f i r s t  ovulat ion . Ryan and Fos t e r  ( 1 980 ) 

have i nduced ovula t ion i n  the prepube r tal lamb by the hourly 

adm i n i s t ra t i on of exogenous LH , however adm i n i s t ra t i on at three hourly 

i n t e rvals was i ne f fe c t i ve . Some evi dence has been o b t a i ned for  a 

marked i nc reas e i n  LH pulse frequency , bu t no t ampl i t ude sho r t ly be f o re 

f i r s t  ovula t i on ( Hu f fman and Goodman , 1985 ) . 
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A pos i t i ve LH response fol lowing i nj e c t i on o f  oes t rad i o l  i s  

observed before pube r ty as early as 5-7 weeks o f  age ( Squi res e t  al . ,  

1 97 2 ; Fos t e r  and Karsch , 1 975) . The pos i t i ve feedback mechan i s m  

gradual ly ma t ures during t h e  prepube r t al per i od because t he magn i t ud e  

o f  oes t rad i o l - i nduced gonado t rophin release i nc reas es progres s i ve ly 

through t h i s  pe r i od ( Fos t e r  and Karsch , 1 975) . By 1 2 -20 weeks o f  age , 

the  magn i t ude o f  t he LH surge was i n  the range o f  t ha t  capable o f  

produc i ng ovula t i on . Moreover ,  when the response t o  oes t rad i o l  pos i t i ve 

f eedback was de t ermined a t  20 weeks o f  age ( i . e .  10  weeks before 

expec t ed pube r ty )  the sens i t i v i ty was equal t o  that  o f  the adul t , and as 

l i t t le as a 2ng/ml i ncremen t i n  c i r cula t i ng oes t rad i o l  produced an LH 

surge ( Fos t e r , 1 984) . Gluckman et al . ( 1 979) have no t ed the nega t i ve 

f eedback e f fec t s  o f  oes t rad i o l  on the hy po t halam i c- hypophyseal ax i s  i n  

u t ero . The nega t i ve feed back e f fec t s  o f  oes t rad iol  beg i n  t o  be 

suppressed fully a f t e r  the f i f t h week o f  neona tal l i fe ( Fos t e r  e t  a l . ,  

1 9 7 2 a ; Fos t e r  e t  al . , 1 975b) . 

I n  lambs wh i ch have been ovar iec t omi sed i ncreased gonado t roph i n  

s e c re t i on i nd i ca t es the repres s i ve e f f e c t  o f  oes t rad i ol . Fur thermo r e , 

Fos t er and Ryan ( 1 9 7 9b) have repor t ed tha t the po t ency o f  oes t rad i o l  as 

a nega t i ve regulator  o f  the hypo thalamic-hypophyseal axi s  is markedly 

reduced in the ovar i e c t om i sed lamb at  28- 32 weeks o f  pos t na t al 

developme n t . The marked reduc t i on in res ponse t o  the i nh i b i t o ry e f f e c t  

o f  oes t rad i o l  o n  t o n i c  LH ( Legan e t  al . ,  1977) has sugges t ed t ha t  

hypersens i t i v i ty t o  oes t rad i o l  feedback on LH secre t i on was the f i nal 

common mechan i sm i n  bo th the prepuber tal ewe lamb and the anoes t rous 

ewe ( Ryan and Fos t e r , 1 980) . 
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C )  Dur i ng puber t al per i od 

The t rans i t i on i n t o  adul t hood occurs when sens i t i v i ty t o  

oes t rad i o l  feedback i nh i b i t i on decreases s u f f i c i en t ly to allow the 

expres s i on o f  the requ i s i t e h i gh- f requency LH pulses . In concer t  w i t h  

the reduc t i on i n  sens i t i v i ty t o  nega t i ve feedback , oes t rad i o l  becomes 

able to acce lerate LH pulse to frequen c i e s  beyond those poss i ble in the 

absence of s t eroids  ( Fos t e r  and Ols t e r , 1 985 ; Fos t e r  e t  al . ,  1 985) . 

These h igh- f requency LH pulses t hen develop the ovar ian f o l l i c l e  t o  the 

preovula t o ry s t age , and induce the sus t a i ned r i s e  i n  oes t rad i ol 

p roduc t i on . The dormant  gonad o t roph i n  surge sys t em i s  ac t i va t ed , and 

the f i r s t  ovula t i on occurs . 

S t ero i d  f eedback con t rol  of  LH secre t i on shi f t s  f rom oes t rad i ol t o  

proges te rone d u r i ng t he pube r tal t rans i t i on a f t e r  t h e  i n i b i t i on o f  

ovula t i on . Proges t erone serves a s  a po t e n t  i nh i b i t o r  o f  L H  s e c re t i on 

i n  the lamb ( Fos ter  and Karsch , 1 976) and t he LH pulses s low i n  

response t o  t h i s  s t eroid  emana t i ng from the newly fo rmed corpus lut eum 

( Fo s t e r  et al . , 1 9 75a) .  Du r i ng the lu t eal phase of the cycle , s uch 

i n frequen t pulses do no t prov ide  a suf f i c i en t  s t imulus to d r ive the 

f o l l i cle to the preovulat ory s t age , and hence for i t s secre t i on o f  

oes t rad i o l  t o  levels tha t t r igger the gonado t rophin surge mechan i s m .  

Following lu t eal regres s i on and the decline in  proges t erone secre t i on , 

h i gh f requency LH pulses once aga i n  occur t o  i n i t i a t e  the next  2 - 3  day 

foll i cular phase , and ano ther pos t pube r t al reproduc t i ve cycle begins  

( Karsh et  al . , 1 984 ; Mar t i n , 1984 ) . 



2 . 2 .  FACTORS AFFECTING FIRST OESTRUS 

I n  mos t s t ud i es o f  puberty , t he age a t  f i rs t  oes t rus has been 

recorded to d e t ermine the i n f luence o f  fac t o rs such as breed , t ime o f  

b i r th , growth r a t e , pho tope r i od and l i vewe i gh t 

( Jouber t , 1 96 3 ; Dyrmundsson , 19 7 3 ;  Qui rke , 1 9 78a , 1979a ; Fos t e r  and 

Ryan , 1 981 ; Fos ter  e t  al . , 1984 ) . 

2 . 2 . 1 .  Breed 

7 

B reed and s t rains  wi t h i n  breed d i f ferences i n  the i n c i d ence , and 

in the age and body we igh t at f i rs t  oes t rus have been repo r t ed 

( Hafez , 195 2 ;  Dyrmundsson , 1 97 3 ) . Land ( 1 978 ) has emphas i s ed that  

s exual developmen t i s  a f fec t ed by bo t h  gene t i c  and env i ronmental 

fac t or s  and the i n t erac t i on be tween t hese . A higher propo r t i on o f  

Border Le i ce s t e r-Romney cross breed , par t i cularly F1  and F 2  ani mals 

compared to s t raigh t - bred Romney ewe lambs showed f i rs t  oes t rus dur i ng 

the f i r s t  bu t n o t  the second hal f  o f  the breed i ng season ( H ight e t  

al . , 1 9 7 3 ) . Las t e r  e t  al . ( 1 9 7 2 )  condu c t ed a s t udy i nvolv i ng 1 9  gene t i c  

groups and recorded that  Finnish-Land race crossbreed i ng i n  par t i cular 

can markedly i nc rease the inci dence o f  f i r s t  oes t rus . 

Qu i rke e t  al . ( 1 985 ) repo r t ed Rambou i l l e t s  were older a t  f i rs t  

oes t rus t han F i nnsh Landrace and F i nn-Dor se t s , bu t d i f ferences i n  age 

a t  f i r s t  ovula t i on were no t s i gn i f i can t . The F i nn i s h  Land race and 

F i nn-Do rs e t  ewes con t i nued to cycle much longe r t han the o ther groups . 

Vesely and Swi ers t ra ( 1 986 ) have repo r t ed t hat  lambs s i red by Romanov 

r ams conce i ved a t  an earl i e r  age than Finn i sh- or Dors e t - s i red 

lambs , however the l i t t e r  s i zes were s i mi lar for Romanov- and F i nn-s i red 

lambs bu t smaller for Dors e t - s i red lambs . 
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2 . 2 . 2 . Age and body we ight  

There i s  var i a t i on , bo t h  be tween and wi t h i n  breeds , i n  the  age and 

body weight  at pube r t y  ( Hafez , 1 952 , 1953 ; Sou tham e t  al . , 1 9 7 1 ) .  

Dyrmundsson ( 1 9 7 3 )  has summari zed age s a t  pube r t y  wi t h i n  the range o f  

6 - 1 8  mon t h s . The s eason o f  b i r t h  can i n f luence the age a t  puber ty and 

cause i t  to occur ear l i e r ( Robinson and Or skov , 1975 ) or la t e r  

( Fo s t e r , 1980)  than t h e  mean . Keane ( 1 975 b ) , on t h e  o ther hand , found 

t ha t  t ime o f  b i r t h ,  wi t h i n  t he range January to Ap r i l  had no i n f luence 

on reproduc t i on i n  the ewe lambs . In general , f i r s t  oes t rus i n  ewe 

lambs i s  a t t a i ned at we igh t s  varying from 50 to 70% of adul t body 

weigh t , mai nly w i t h i n  the range of 30-50 kg . ( Hafez , 1 952 ; Dyrmundsson , 

1 9 7 3 ; B i chard e t  al . ,  1974 ; Qui rke e t  al . ,  1978 ) . 

However , Keane ( 1 974b ) has repo r t ed t ha t  i n  I r i sh Su f folk-cross 

lambs , puber ty may occur a t  44 kg in early O c t ober but  decline t o  33 Kg 

in late Decembe r . La t e r  born lambs t end t o  be younger a t  f i r s t  oes t rus 

( Hafez , 195 2 ;  Se f i d bakh t et al . , 1 966 ; Dyrmundsson and Lees , 1 9 7 2 a ; 

Qui rke , 1 9 7 8a ) . Twin-born lambs are o f t en older t han s i ngles a t  f i r s t  

oes t rus ( Sou t ham e t  al . , 1 971 ; Dy rmund sson and Lees , 1 9 7 2 a ;  H i gh t � 
al . , 1 9 7 3 ; Bake r e t  al . , 1 978 ) . In general,fas ter  growth  d u r i ng rear i ng 

w i l l  normally favour an ear l i e r ons e t  o f  oes t rus a t  a lower age t han 

heav i e r  bodywe igh t lambs grow i ng at s lower ra t es , and no rmally exh i b i t 

oes t rus l a t e r  i n  t he season a t  h i gher mean ages ( Fos ter  and Ryan , 1 98 1 ; 

Fos t e r  e t  al . , 1984 ) . 

2 . 2 . 3 . Nu t r i t i on 

Many s t ud i es have sugges t ed t ha t  ewe hogge t s  on a h igh plane o f  

nu t r i t i on are younger a t  t he i r  f i rs t  oes t rus than those reared o n  a 

lower plane o f  nu t r i t i on ( Keane , 1 984 ; Moore e t  al . , 1978 ; Hamra and 

Bryan t , 1 97 9 ;  Moore and Smea t on , 1980 ) and also heav i er ( Keane , 1974b ; 

Hamra and Bryan t , 198 2 ) . Under feed i ng o f  i mmature an i mals may s e r i ou s ly 

re tard pube r tal developmen t ( Lamm i ng , 196 9 ) . I t  has been also repo r t ed 

t ha t  the early grow t h  pa t t ern o f  ewes can a f f e c t  t he i r  reproduc t i ve 



po t e n t ial  ( Gunn , 1 97 7 ; Down i ng and Lees , 1 9 7 7 ) .  A t  h i gh grow t h  rates  

t he p lane o f  nu t r i t i on made l i t t le d i f ference , bu t a t  low grow t h  rate , 

d i f ferences i n  nu t r i t i on were more impo r t an t , par t i cularly for  hogge t s  

born l a t e  i n  the year . 
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F i t zgerald e t  al . , 1982 have repor t ed a lowe r LH pulse frequency 

and amp l i tude i n  lambs on a low ene rgy d i e t . Fos t e r  e t  al . ( 1 984 ) also 

repo r ted a nu t r i t i onal e f fe c t  on LH pulse frequency during the puber t al 

process and demons t ra t ed t hat  low nu t r i t i on i mpa i rs the neuroendocr i ne 

regu la t i on o f  t o n i c  LH secre t i on .  Fos ter  and Ols t e r  ( 1 985 ) 

demons t ra t ed that small amoun t s  o f  exogenous oes t rad i o l  exe r t  a po t e n t  

nega t ive feed back act i on , and LH remains suppressed during the t i me when 

puber ty would oc cur had t he lambs no t been grow t h- re tarded . �hen such 

food-res t r i c t ed females are fed ad l i b i t um , the sens i t i v i ty to 

oes t rad i o l  i nh i b i t i on is  reduced and LH i ncreases , reflec t i ng the 

p roduc t i on o f  high frequency pulses . 

2 . 2 . 4 .  Pho t oper i od 

Ample e v i dence indicates  t ha t  seasonal i ty i s  an i mp o r t an t  fac t o r  

i n  the a t ta i nmen t o f  puber ty i n  ewe lambs ( Dyrmund sson , 1 97 3 ) . The 

ons e t  of oes t rous ac t i v i ty in  the maj o r i ty of non- t ro p i cal breeds 

usually occurs during t he pe r i od o f  dec reas i ng dayl i gh t  hours i n  the 

au tumn and w i n t e r  ( Hafez , 1 952 ; Ch ' ang and Raes i de , 1 95 7 ; Jouber t , 1962 ; 

Burfening e t  al . , 1974 ; Dyrmundsson , 1 978 ; Legan and Karsch , 1 980 ) . I n  

breeds o f  t ro p i cal o r i gi n ,  howeve r ,  i t  would seem that  ewe lambs may 

expe r i ence a less we ll-de f i ned seas onal ons e t  of f i rs t  oes t rus t han ewe 

lambs of h i gher la t i t udes , ( Moun i b  et al . , 1 9 6 5 ; Youn i s  e t  al . ,  1 9 78 ) . 

Ducke r e t  al . ( 1 97 3 )  found that va r i ous ar t i f i c i a l  l i gh t  

t reatmen t s  mod i f i ed the occur rence o f  oes t rus i n  e�re hogge t s , wh i le i t  

has been s ugges t ed that dayl ight  envi ronmen t exp e r i enced by the lamb 

dur i ng rea r i ng may be a c r i t i cal fac t o r  in  regula t i ng breed i ng ac t i v i ty 

( Dy rmundsson and Lees , 1 9 7 2 a ;  Legan and Ka rsch , 1 980 ; Fos t e r  and Ryan , 

1 9 8 1 ) .  A t t emp t s  have been made t o  define  t he c r i t i cal l igh t 
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requiremen t s  for normal puber ty onse t . If ewe lambs are ma i n t a i ned 

from b i r t h  i n  cons t an t  long or  cons tan t  shor t day leng t h ,  puber t y  i s  

delayed ( Yellon and Fos t er 1985 ) . Fu r t he rmore , sho r t  dayleng th i s  only 

s t imu l a t ory i f  ewe lambs have been exposed to long dayleng t h  be t ween 

10-20 weeks of age ( Fos t e r  et al . , 1 985 ) . 

2 . 2 . 5  Ex t erocep t i ve fac t o rs 

The pres ence o f  the ram suddenly i n t roduced t o  ewes i n  the  

trans i t i on from the non-breed i ng t o  the breed i ng season is  known as an 

"ex t erocep t i ve" fac t o r  lead i ng t o  a synchron i sa t i on of oes trus in adul t  

ewes ( Sc h i ncke l , 1 954 ) . The f i r s t  evi dence that  the s t i mula t i on o f  the  

ewe was med i a t ed by ram pheromone was repo r t ed by Wa t son and Rad ford 

( 19 60 ) . The wool and wax from rams con tain  pheromones wh i ch ,  when 

app l i ed to anoes trous ewes , w i l l  s t i mula t e  t hem to ovu l a t e  ( Kn igh t and 

Lynch , 1 980a ; Knigh t e t  al . , 1 983 ) 

Ewes and we thers t rea t ed for sho r t  peri ods wi t h  h igh doses o f  

androgens or oes t rogens can b e  as e f f e c t i ves as rams a t  s t i mula t ing 

ewes to ovula t e  and exh i b i t oes t rus (Lishman et al . , 1 969; Fulkerson e t  

al . , 1 98 1 ; Croker e t  al . , 198 2 . )  Mos t breeds o f  ewes can be s t i mula t ed 

by the ram ( Meri no : Sch i nckel , 1954 ; Romney: Edgar and B i lkey , 1 96 3 ; 

Awas s i : Eyal , 1968 ; Prealps , Ile-de-France and Be r i chon : Cogni e ' e t  

al . ,  1 980 ; Sarda : Cappa i e t  al . , 1 98 4 ) . 

Dors e t  rams were more e f fec t i ve than Mer i no rams wh i ch i n  t urn 

were more e f fe c t ive t han Romney rams at s t imula t i ng oes t rus i n  ewes 

( Terv i t e t  al . , 1 9 7 7 ; Kn igh t et al . ,  1 980 ) . The m i n i mum per i od o f  

i sola t i on i s  unknown but  i sola t i on f rom t he s i gh t and smell o f  rams f or 

1 7  and 34  days i s  a gene ral recommenda t i on ( O ldham,1980 ) .  Kn i gh t , 1 980 ) 

f ound t h a t  wh i l e  2 4  h t easing i n creased the percen t age o f  ewes 

exh i b i t i ng oes trus 17 to 24 days later, 48 h t eas i ng was requ ired t o  

g i ve a response equ i valen t t o  t eas i ng for 1 7  days . Oldham and Gray 

( 1984 ) have i nduced pube r ty wi t h  t es t os t erone- p r i med we t hers i n  10 

mon t h-old Merino ewes irres pec t i ve of their season o f  b ir t h , bu t their 



ovula tory response was re latively poor ( Murtagh et al . , 1984 ; O ldham 

and Gray , 1 984 ) . 

2 . 2 . 6 .  Temperature 
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Li t t le i n format i on i s  ava i lable i n  the l ite rature on the d i re c t  

e f fe c t  o f  tempe rature o n  sexual development i n  ewe lambs . The removal 

of the fleece towards the end of anoestrus was found to advance the 

t i me o f  f i rst oes t rus i n  adult ewes ( Lees , 1 96 7 ) .  Howeve r ,  a f t er au tumn 

shea r i ng of the ewe lambs in Wales there was no clear e f fect on the 

ons e t  of pube rty ( Dyrmunds son and Lees , 1 972a ) . 

2 . 2 . 7 .  Exogenous hormones 

Various gonadal and gonadotroph i c  ho rmones have been used to 

man i pulate reproduct i ve funct i on in very young i mmature ewe lambs 

( Mansour , 1 959 ; Denamu r and Mau leon , 1 963 ; Land et al . , 1 9 70 ) . 

P roge s t agens , adm i n i ste red by i ntramuscular i nj ect i on or  as f eed 

add i t ives have been used in conj unction with Pregnant Mare Serum 

Gonadot roph i n  ( PMSG )  to i nduce breed ing in prepube ral an i mals 

( Burfening and Van Horn , 1 9 70 ; Go rdon , 1 967a ; Trounson et al . ,  1 9 7 7 ; 

Wright  e t  al . ,  1976 ) .  Induct i on o f  pube rty us i ng Human Chor i on i c  

Gonadotrophins ( HCG ) and oestrogen has been exam i ned , bu t with l i t t l e  

bene f i t  ( Se f i d bakht et al . , 1967 ; Southam et al . ,  1 9 7 1 ; Keane , 1 9 7 5a ; 

Qui rke , 198 1 ) . Dyrmundsson ( 1 97 3 )  conc luded that a h i gh degree of 

var i ab i l i ty exi sted i n  the pro port i on o f  ewe lambs whi ch responded 

success fully to treatment and these were more e f fect i ve when app l i ed 

c lose to the t i me of na tural onset o f  breed i ng act i v ity . 
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2 . 3 . ARTI FI CIAL CONTROL OF OESTRUS AND OVULATION 

2 . 3 . 1 .  Proge s t e rone and i t s analogues 

Ovula t i on can be blocked by p roges t e rone and there fore such 

t rea t men t can be useful for synchron i s i ng oes t rus and ovula t i on . 

P roges t e rone o r  syn t he t i c  proges tagens admi n i s t e red by oral , 

subcu t aneous , i n t ramus cular or i n t ravag inal rou t es s i mula t e  t he ac t i on 

o f  the  corpus l u t eum . 

I n  t he young lambs , Mansour ( 1 959) induced ovula t i on a t  8 - 1 2  weeks 

o f  age by t rea tmen t wi t h  proges t e rone and PMSG . Ova recovered f rom 

such an i mals af ter  i n t rau t er i ne insemina t i on were cleaved ( Land and 

McGovern , 1 968 ) and when t rans fer red t o  ad u l t  ewes appeared to develop 

normally ( Trounson e t  al . 1977) . 

P roges t e rone t reatmen t has be advanced the breed i ng season by 

several weeks when g i ven t o  lambs a t  7 - 10 mon t hs o f  age , o r  caused 

synchroni z a t i on of breed i ng in cyc l i c  an i mals (Qui rke e t  al . 

1 98 3 ; Keane , 1 9 7 4a ) . PMSG has been also o f  value in  caus i ng ear l i e r  

reproduc t i on ( Bur fen i ng and Van Horn , 1 9 70) 

Mos t pra t i cal me t hods t o  i nduce breed i ng have used i n t ravag i nal 

s ponges o r  sub21aneus s i las t i c i mplan t s  (Qu i rke , 1 9 78b ; Colas , 1 9 7 9 ) . 

P roges t agen analogues as well as proges t e rone have been used . Recen t ly 

an i n t ravag i nal dev i ce ( CIDR) cons i s t i ng o f  a plas t i c  core covered w i t h  

a n  e las t omer-con t a i n i ng proges t erone has been used t o  i nduce oes t rus i n  

adul t  ewes ( We l ch e t  al . ,  1984 ; Ai nswo r t h and Downey , 1986 ; Boland e t  

a l . , 1 98 3 )  and i n  lamb ( McMi llan , 1986) . I n  ewes t here was a l i near 

i n crease i n  f e r t i l i ty when the proges t e rone con t e n t  of i n t ravagi nal 

s ponges was i nc reased f rom 500 t o  1000 mg . Op t i mum fe r t i l i ty appeared 

to be rela t ed to adequa t e  absorp t ion o f  proges t erone at rap i d  i n i t i a l  

ra t e ,  t h i s  b e i ng assured a t  t he h i gher level o f  proges t erone . 

Var i ous proge s t agens i nclud i ng Fluoroges t one ace t a t e  ( FGA ) and 
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Medroxyproges t e rone ace t a t e  ( MAP)  have been shown t o  b e  e f f i c i en t  i n  

con t ro l l i ng oes t rus ( Robinson , 1 967 ; Cogn i e' e t  al . 1 977 ) . I n  

I r e land , c ompara t i ve t r ials have shown t h a t  sponge con t a i n i ng these 

compounds are equally e f f e c t ive i n  i nduc i ng and synchroni z i ng oes t rus , 

i n  bo t h  ewes and lambs a t  doses o f  30 and 60 mg , respec t i vely ( Go rd on , 

1 975 ; Qu i rke , 1 979b ) .  French researchers favour the h i gher dose o f  

Cronolone ( FGA 4 0  mg ) f o r  ewe lambs and re commended a 14  day t reatmen t 

dura t i on ( Th i mon i e r  and Cogn i e ' , 1 977 ) . A reduc t i on i n  the dura t i on o f  

proge s t agen admi n i s t ra t i on from 1 4  t o  1 0  days d i d  no t mod i fy the  

res pons e  to  the  t reatmen t or  t he fer t i li t y  o f  ewe lambs ( Cogni e ' and 

Mauleon , 1 98 3 ) . 

The r e t en t i on ra t e  o f  i n t ravagi nal s ponge in  hogge t s  may be 

s i mi lar to t ha t  i n  ewe 0 . 5% ( Reed et al . , 1977 ) , bu t loss rates may be 

h i gh e s pe c i al ly where d i f f i culty  o f  inser t i on i s  encoun t ered ( Ch ' ang e t  

al . 1968 ) .  

2 . 3 . 2 .  Mela t on i n  

The p i neal i ndoleam i ne , mela t on i n , has been proposed t o  b e  the  

ho rmone t ha t  med i a t es the pho t ope r i od i c  regula t i on o f  seas onal 

breed i ng .  P i neale c t omy of prepuber tal sheep does no t a f f e c t  grow t h  

ra t e ,  ( Brown and Forbes , 1980 ) , bu t pube r t y was s i gn i f i can t ly delayed ; 

t he med ian pube r t al age i n  p i neal- i n t ac t  ewe lambs was 37 weeks 

compared t o  49  weeks i n  p i nealec t omi sed lambs ( Kennaway e t  al . 1985 ) . 

I t  has been demons t ra t ed t ha t  mela t on i n  d r i ves the reproduc t ive 

response of t he ewe t o  i nduc t i ve pho t o per i ods ( B i t tman et al . 198 3 ) . 

The ry t hm i c  adm i n i s t ra t i on o f  mel a t on i n ,  by feed i ng o r  i nj ec t i on ,  

can subs t i t u t e  for  darkness t o  i nduce pube r ty and the  breed i ng s eason 

in bo t h  ewe lambs and adul t s  ( Kennaway et al . 1982a ; Ne t t  and 

N i swender , 1 98 2 ; Arend t e t  al . 1 983 ; Nowak and Rodway , 1 984 , 1 985 ) . 

Puber t y  was unaf fec t ed or  s ign i f i can t ly de layed i n  lambs t rea t ed w i t h  

mela t o n i n  a t  b i r th o r  a t  8 weeks o f  age ( Kennaway and G i lmore , 1 98 4 ;  

Nowak and Rodway , 1 984 ; wh i le lambs t rea t ed a t  1 9  weeks ovula t ed 45 
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days ear l i e r  o r  advanced pube r t y by 2-5 weeks before t ha t  i n  unt rea t ed 

ani mals ( Nowak and Rodway , 1984 , 1985 ).  F i r s t  oes t rus was advanced by 

2 weeks and 3 weeks when mala t onin  was g i ven orally or by implan t , 

respe c t i vely Moore e t  al . ( 1 98 4 ) .  

2 . 3 . 3 .  S t er o i d  i mmun i z a t i on 

F o l l i cular grow t h  and ovula t i on ra t e  i s  increased i n  ewes 

pas s ively i mmun i sed agains t oes t rad i o l  ( Scaramuz z i , 1975 ) .  The 

ovula t ory res ponses to ac t ive i mmun i z a t i on agains t oes t rone and 

and ros t enedi one have been t es t ed (Cox e t  al . 1976 ; Scaramu z z i  e t  al . , 

1 9 7 7 ) .  In ewes rangi ng from 18 mon ths t o  7 years o f  age no e f f e c t  o f  

age o n  the number o f  ex t ra lambs born i n  response t o  i mmun i za t i on was 

r e po r t ed ( Ge ldard , 1984 ) . McM i l lan and Smi t h  ( 1 98 3 )  i mmun i s ed aga i n s t 

oes t rone i n  Romney hogge t s  and inc reased mul t i ple  ovula t i on r a t e s  by 

SO%, F i t zs i mons and Han rahan ( 1 984 ) also increased f i r s t  ovula t i on ra t e  

i n  ewe lambs a f t e r  i mmun i sa t i on aga i n s t  andros t ened i one . 

O ' Shea e t  al . ( 1 984 ) i mmmun i sed ewe lambs f rom 3 weeks o f  age w i t h  

i nh i b i n ,  wh i ch s pec i f i cally supresses FSH secre t i on ( Cumm i ns e t  al . 

1 98 3 )  and o b t a i ned advanced pube r ty and i ncreased ovula t i on ra t e ;  thus 

ova r i an exami na t i on o f  lambs 7 mon ths o f  age revealed 1 of  9 con t rol 

lambs t o  have ovula t ed , whereas 10 of 15  i mmun i s ed lambs had up t o  8 

recen t ovula t i ons ( mean + 2 . 9 ) . 

2 . 4 . TIME OF OVULATION 

The use o f  proges tagens t o  con t rol oes t rus and ovula t i on i n  sheep 

i s  closely assoc i a t ed wi th t he applica t i on o f  ar t i f i c i al i nsemina t i on 

( Colas , 19 75 ) . Accura t e  knowledge of t he t i me o f  ovula t i on is cruc i al 

t o  t he success o f  i nsemina t i on , s i nce i n t roduc t i on o f  the s perm 

suspens i on i n t o  the female gen i t al t rac t mus t precede release of  t he 

egg by a number o f  hours . The t i me o f  ovula t i on i s  related t o  t he 

ons e t  o f  oes t rus , the dura t i on o f  oes t rus i s  gene rally 24-42 h , and 
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ovul a t i on norma l ly occurs 25-30 h a f t e r t he ons e t  o f  oes t rus . The t i me 

of ovu la t i on var i e s  f rom as early as 1 1  h be fore t he end of oes t rus t o  

7 h a f t er , b u t  generally i t  occurs before t h e  end o f  oes t rus and i s  

more closely related to  the end t han t h e  begi nning o f  oes t rus 

( Robi nson , 1 959 ; Persons et al . , 1 9 6 7 ; Hols t and Braden , 1 9 7 2J. 

2 . 4 . 1 .  Fac t ors  a f f e c t i ng t i me o f  ovula t i on 

2 . 4 . 1 . 1 .  Season 

Boscho f f  e t  al . ( 1 9 7 3 )  repor ted the ave rage leng t h  of oes t rus 

i nduced during the non- breed ing season ( 2 9 h) was s i gn i f i can t ly sho r t e r  

t han among ewes t rea t ed wi t h i n  t h e  breeding season ( 35 h )  Lamond 

( 1 962 ) . The i n t e rval from s ponge wi thdrawal to the  beginn i ng o f  

oes t rus was found to  b e  sho r t e r  ( Cogn ie' e t  al . ,  1 9 70 ) and the  l eng t h  

o f  oes t rus longe r in t h e  normal breed ing season a s  compared t o  the 

non-breed i ng season . However once oes t rus has s t a r t ed the i n t e rval t o  

ovul a t i on d i d  no t d i f fe r  wi thin  o r  wi thout the breed i ng season 

( Bo s cho f f  e t  al . ,  1 9 7 3 ) . 

2 . 4 . 1 . 2 .  Age 

Qu i rke e t  al . ,  1981  repo r t ed that  t he i n t erval between s ponge 

removal and the ons e t  of oes t rus was shor t e r  for adu l t s  t han for  ewe 

lambs , but  the i n t e rval f rom the onse t of oes t rus to the beginn i ng o f  

t h e  L H  d i s�rge was longer in adul t s . In ma t u re ewes the i n t e rval 

be tween the s t a r t  o f  t he preovulatory LH d i s carge and ovula t i on i s  

r e l a t ively cons tan t  ( 2 1-26  h )  and ovula t i on gene rally occurs around t he 

end o f  oes t rus ( Robinson , 1 959 ; Parson e t  al . , 1 967 ; Ho l s t  and 

B raden , 1 9 7 2 ; Cumm ing e t  al . , 1 9 7 3 ) . Qu i rke e t  al . , ( 1 98 1 )  found a 

s i m i lar rela t ions h i p  in  proges t agen-PMSG t rea t ed Galway ewe lambs . 
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2 . 4 . 1 . 3 . Hormonal t reatmen t e f fe c t  

In  t h e  ewe , ovula t ion occurs 32  h a f t e r  ons e t  o f  oes t rus , and i s  

no t mod i f i ed b y  con t rol  wi t h  i n t ravag inal f luoroges tone ace t a t e  ( FGA ) . 

I nj e c t i on o f  PMSG , howeve r ,  resu l t s  i n  ear l i e r  ons e t  o f  oes t rus i n  

FGA- t reated ewes ( 30 h v 3 7  h af t e r  s ponge wi t hdrawal ) ( S ignore t and 

Cogn i e ' , 1 9 7 5 ) . The t i me of ovula t i on in rela t i on to s ponge w i t hd rawal 

is known to  be advanced by t rea tmen t wi th bo t h  PMSG ( K i l len and 

Moore , 1 970 ; Boscho f f  e t  al . , 1 9 7 3 ; Evans and Rob i nson , 1 980i ) � and FSH 

( Evans and Arms t rong , 1984 ) . 

2 . 4 . 1 . 4 .  Ram e f fe c t  

S i gnoret  and Cogn i e ' ( 1 975 ) found t h e  presence o f  t h e  male 

accelerates  the time of LH surge and ovulat ion by 6-8 h and reduces 

marked ly the dura t i on of  sexual rece p t i v i ty ( Parsons and Hun t er , 1 9 6 7 ; 

F l e t cher and Lindsay , 1 97 1 ) . The mean time o f  ovula t i on wi t h  respec t 

t o  sponge removal for ewes jo ined wi th vas e c t omised rams a t  s ponge 

removal in t eased and unteased ewes was 5 5 . 8  h and 59 . 7  h ,  res pect ively 

and wi t h  l i t t le var i a t i on ( Maxwe l l , 1986 ) .  

2 . 4 . 1 . 5 .  S t ress  

Tran s po r t  o f  ewes can al t e r  the i n c i dence of  ovula t i on and even 

i nduced i t  in anoes t rous animals ( B raden and Moule , 1964 ) . A number o f  

s t ress ful s t imu l i  migh t  well a f fe c t  the t i me when ovula t i on occurs 

a f t e r  synchron i z a t i on t reatmen t . Walker et al . ( 1 986 ) have repo r t e d  

1 2 . 6% o f  the ovula t i ons i n  con t rol ewes occurred l a t e r  t han 7 2  h a f t e r  

s ponge removal whereas n o  ovula t i ons occurred i n  t h i s  period i n  ewes 

that  und e rwen t repea t ed laparos copy . The s t ress exp e r i enced by the 

ewes as an inevi table consequence of  repea t ed laparos copy may have an 

e f fe c t  on the t i me-course of  ovula t ion . However , Walker et al . ( 1 986 ) 

concluded i t s e f fect was small. 
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Several repo r t s ind i ca t e  that one o r  more ovulat ions may occur 

p r i o r  t o  that  recorded a t  f i rs t  oes t rus ( Fo o t e  e t  al . 1970 ; Fos ter  and 

Kar s ch , 1 9 75 ) . Fos ter and Ryan ( 1 9 7 9 )  repor t ed that such ovula t i ons 

were i n i t i a t ed by an LH surge . 

F i t zgerald and Bu t le r  ( 1 978 ) showed a t rans ient  e leva t i on o f  s erum 

p roges t erone ( 0 . 2-0 . 8  ng/ m l )  las t i ng 1-4 days preceded the f i rs t  

ovu l a t o ry increment i n  proges t e rone ( 1 . 5-2 . 0  ng/ml ) .  Th i s  i s  i n  

agreemen t wi t h  t h e  observat i ons o f  Ryan and Fos ter ( 1 978 ) . 

Berard i ne l l i  e t  al . ( 1 980 ) repor ted the f i rs t  and second r i s e s  o f  

p roge s t e rone i n  prepuberal ewes were p roduced by lu teal t i ssue i n  the 

ovary . 

2 . 5 . 2 .  Oes t rous cycle 

A l l i son and McNa t ty ( 1 972 ) have measured proges terone 

concen t ra t i on in  peri pheral plasma throughou t the oes t rous cycle i n  

Romney and Me ri nos ewes , and showed proges terone levels were l ow for 

f i r s t  4 days of the cycle (0 t o  0 . 3 5 ng/ml ) and then rose t o  levels 

to 2 . 0  ng/ m l  over the nex t few days . On day 14  to 1 6  o f  the cycle 

there was a sharp d ro p ,  and by the nex t oes t rus p roge s t e rone levels 

the 

up 

were negl i g i b l e  ( <0 . 1  ng/ ml ) .  These resul t s  were cons i s tent  wi th 

values repo r ted by many o t hers ( S taben feld t e t  al . ,  1969 ; Thorburn e t  

al . , 1 969 ; Obs t and Seamark , 1 970 ; Pan t e t  al . , 19 7 1 ) .  In the ewe lambs 

the concen t ra t i on and pa t t ern of proges terone i nd i cates  lu teal fun c t i on 

s i m i lar t o  the adu l t  ( Qui rke and Gos l i ng ,  19 76 , 1 9 7 9 ) 

Breed d i f fe rences in  the mean level o f  plasma proge s t e rone on any 

day o f  the oes t rous cycle were no t s i gn i f i can t ( Qui rke and Gos l i ng , 

1 9 7 9 ) . A l l i son and McNa t ty ( 1 972 ) also found no d i f ferences be tween 

Romney and Mer i no ewes . Qui rke and Gos l i ng ( 1 9 7 9 )  f ound no d i f fe rences 
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i n  the  mean dai ly plasma concen t ra t i on f o r  t h e  animals o n  t he two 

p lanes of nu t r i t i on throughou t the cycle,w i t h  the excep t i on of day 1 1  

when t hose fed a t  the h igh plane had an eleva t ed level o f  proges t erone . 

Th i s  i s  cons i s t en t  w i t h  the  resul t s  o f  s t udies w i t h  older ewes ( Howland 

e t  al . , 1966 ; Shevah e t  al . ,  1 975 ) . 

Hamra e t  al . , ( 1 986 ) has conduc t ed repl i ca t e  experimen t s  t o  

evalua t e  four p roges t e rone-releas ing devi ces i n  ovar i e c t om i s ed ewes . 

Proge s t e rone p ro f i les in  ewes wi t h  12  and 9% CIDR d i s pensers increased 

t o  near max i mum concen t ra t i ons wi t h i n  24  h, or  wi t h i n  a fur t he r  2 days 

and t hen dec l i ned gradually . Compared to the CIDR d i s penser , i mplan t s  

resul t ed i n  a more gradual increase i n  proges t erone levels and a rather 

sharp drop on Day 6 .  Sponges and CIDR d i s penser produced s i m i lar 

proge s t e rone levels t hrough t o  Day 5, a f t e r  wh ich  levels fell  more 

q u i ckly and were lower i n  sponge - t reated ewes . 

2 . 6 . REPRODUCTIVE PERFORMANCE 

2 . 6 . 1 .  Oes t rus and ovula t i on 

Fa i lure to di s play oes t rus ove r the ma t i ng pe r i od can be a majo r 

cause o f  poor reproduc t i ve perfo rmance ( Godlee , 1968 ; McGu i rk e t  al . , 

1 968 ; All i son e t  al . , 1975; Barlow and Hodges , 1 976 ; Tyrell , 1 9 7 6 ; 

Qu i rke , 1978 ) . In New Zealand , s t ud i es wi t h  several b reeds o r  crosses 

have shown var i able resul t s  for the i n c i d ence o f  oes t rus ( Ch ' ang and 

Raes i d e , 1957;  7 2%; H ight  e t  al . , 1 973; 50-64%; All i son and 

Kel ly , 1 978 ; 47%; Meyer and French , 1979; 25%; Bake r e t  al . , 1 981 ; 

75% ; McM i l lan and McDonald , 1 983; 88-9 2%; Aso f i , 1984; 8 3 % ) . 

Ovula t i on wi thou t oes t rus ( s i len t heat ) occurs f requen t ly i n  ewe 

hogge t s  as i t  d oes in ma ture ewes . Cleverdon and Har t ( 1 98 1 )  found 

t ha t  56% of the ewe hogge t s  had expe r i enced one and 2 6% exp e r i enced two 

o r  more s i len t hea t s  respe c t i vely p r i o r  to f i r s t  oes t rus . Qu i rke 

( 1 9 7 9 ) also has repor t ed s i lent oes t rus but  at low f requency ( 3% ) . The 

o c cu rrence of oes t rus wi t hou t ovula t i on is common ( 6-33%)  i n  ewe lambs 

( Edey e t  al . ,  1977 ) .  Qu i rke ( 1 979a)  observed a s i m i lar phenomenon i n  



1 9  

7% o f  Galway ewe lambs . Cleverdon ( 1 980 )  also  repo r t ed oes t rus wi t ho u t  

ovula t i on a t  t h e  end o f  t h e  f i rs t  breed ing season . 

Wi t h  a comb i ned p roge s t agen-PMSG t rea t men t i t  i s  usual for  90% o r  

m o r e  lambs t o  be ma t ed wi t h i n  2-3  days o f  proges t agen wi t hdrawal 

( Keane , 1974a ; Qu i rke , 1 9 78a; Thi mon ier  e t  al . , 1968 ) . 

Al t hough t he oes t rous res ponse t o  proges t agen-PMSG t rea t men t i s  

o f t en good and fer t i l i s a t i on high , t he fer t i l i ty i s  variable and 

usually lower t han for adu l t  ewes (Qui rke , 1981 ) .  Anovula t o ry oes t rus 

also occurred i n  proges t agen- t rea t ed lambs ( Qui rke , 1979c ) . 

2 . 6 . 2 .  Conce p t i on 

Fer t i l i ty i s  much more var iable and usually lower i n  ewe lambs 

t han for adul t sheep and conce p t i on rates  as low as 16% ( Wa t son and 

Gamble , 1 96 1 )  and as h igh as 82% (Qui rke , 1 9 79a ) have been recorded . 

The poor fer t i l i ty app l i es t o  ewe lambs that  ma t e  a f t er 

p roges t agen-PMSG t re a t men t as i t  does t o  those t ha t  breed na t ural ly 

( B i chard e t  al . , 1974; Edey e t  al . ,  1 978 ; Dyrmundsson , 1 98 1 ) . In  a 

s tudy w i t h  s everal breeds the conce p t ion ra t e  a t  the con t ro lled oes t rus 

ranged f rom 1 6  to 82% and overall lamb ing rate f rom 23 to 92% , 

depend i ng on breed ( Qu i rke , 1979a ) . Wi th  adul t ewes the lamb i ng ra t e  

t o  insemina t i on a t  the f i rs t oes t rus fol lowing proges t agen-PMSG 

t rea t men t i s  normally around 60-70% ( Colas , 1979; Go rdon , 1 97 3 ;  Gordon 

1975 ; Gordon 1 9 7 7 ) .  

Several fac t o rs are concerned in the lowered rep roduc t i ve 

performance i n  ewe lambs . Al l i son e t  al. ( 1 9 7 5 )  repo r t ed t ha t  fai lure 

of i nsemina t i on i n  hogge t s  marked by harnessed rams is one fac t o r  in 

lowered fer t i l i ty .  Edey et al . ( 1 978 ) cons idered fai lure to be 

insemina t ed is largely a consequence of the infer i o r  ma t i ng behav iour 

charac te r i s t i c o f  mos t oes t rous lambs . Keane ( 1 974a ) found that  t here  

was i nva r i ably a s i zeable percen t age af  ho rmone- t rea t ed ( 25-58% ) and 
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con t ro l  ( 16-43%)  animals wh ich  fai led t o  conce ive . 

Several au t hors have a t t emp t ed t o  es t ima t e  t he fer t i l i za t ion ra t e  

i n  ewe lambs a s  par t o f  t h e i r  inves t iga t i on i n t o  t he p roblem o f  reduced 

reproduc t ive performance . The avai lable es t imates for uns t i mula t ed 

lambs ( Allen and Lamming , 1 961; Hamra and Bryan t , 1979; Keane , 1 974a ) 

range f rom 7 7  t o  95% and for ho rmone- t rea t ed animals from 78 t o  93% 

( Brad f o rd e t  al . ,  1 9 7 1; Qui rke and Hanrahan , 1 977; Qui rke , 1979a ) . 

McM i l lan ( 1 98 1 )  repo r t ed a 9 1 . 4% fer t i l i z a t i on ra t e  for  ova f r om ewe 

lambs and 90 . 5% for ewes . Gordon ( 1 98 3 )  concluded t h a t  fer t i l i za t ion 

fai lure to  be the  source o f  the maj or  d i f ference in conce p t ion and 

p regnancy rates  be tween ewe lambs and adu l t  sheep . In recen t s t ud i es , 

McM i l lan and McDonald ( 1 985 ) have repor ted  insemina t i on fai lure and 

anovular oes t rus were minor sources of reproduc t ive was t age . 

2 . 6 . 3 .  Embryo mo r t al i ty 

Wi t h  f e r t i l i za t i on ra t es h i gh and lambing rates  low , i t  follows ' 

tha t the level o f  embryon i c  mo r t al i t y mus t con t r i bu t e  subs t an t i al ly t o j 

t h e  problem . Qu i rke and Hanrahan ( 1 977 ) compared t he survival rates  t o  

t erm o f  fer t i l i zed eggs f rom Galway ewe lambs and adul t  ewes when 

t rans ferred t o  the u t e r i  of adul t  rec i p i en t  ewes and these were 33 and 

7 3% ,  res pec t i vely . The re is evidence of a very high was tage ra t e  o f  

f e t i l i zed eggs ( 6 3%)  i n  ewe lambs o f  the Galway b reed fol lowing 

p roges t agen-PMSG t reatmen t ( Qu i rke , 1979 b ) . McMi l lan and McDonald 

( 1 985 ) have f ound the abi l i ty of ova to survive to t e rm was less for  

lamb t han ewes ( 25% v 52%) . These ewe lambs were no t ho rmonal ly 

t rea t ed . Embryo t rans fer s t ud i es have shown t ha t  ewe lamb and adul t  

ewe u t e r i  are equally capable o f  suppor t ing normal adul t s heep eggs 

( Qu i rke and Hanrahan , 1977 ) .  
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2 . 6 . 4 .  Lamb mor t ali t y .  

Lamb mor t al i ty i s  h igher in  t h e  o f f s p r i ng o f  ewe lambs t han i n  

tha t of  older sheep during t h e  perina t a l per i od ( Gordon , 1 967 ; Donald 

e t  al . ,  1 96 8 ; Dyrmundsson , 1 9 7 3 ; McCal l ,  1980 ) . Losses may be 

es pec i al ly h igh among t he twi n-born lambs because of low b i r t hwe ight  

and assoc i a t ed lack of  v i t al i ty ( Ya l c i n  and Bi chard , 1 964 ; Gordon , 1967 ; 

Donald e t  al . , 1968 ; Sou t ham e t  al . ,  1 9 7 1 ; Dyrmundsson , 197 3 ) . I n  

add i t ion , a t  t h e  same b i r t hwe igh t  the  i n c i dence o f  mor t al i t y  t ends t o  

be grea t e r  i n  lambs born t o  imma ture rather t han older ewes 

( Gordon , 1 967b ; M c M i l lan , 1 983 ) . 

The shor t e r  dura t i on of ges t a t i on ( Go rdon , 1 96 7 b ;  Sou t ham e t  

a l . , 1 97 1 ;  Dyrmunds son , 1 9 7 3 ; Qu i rke e t  al . , 1 9 7 8 b )  and a h igher 

inc i dence of  dys t okia ( Lewis , 1 959; Godlee and Scarle t t , 1968 ; 

McM i llan , 1 98 3 )  whi ch were as soc i a t ed wi th  various fac tors such as b i r t h  

rank , sex , age o f  dam , year and breed o f  s i re ( Dal ton e t  al . ,  1980)  may 

par t i al ly expla in the h i gher mor t al i ty rates . Keane ( 1 975c ) sugges t ed 

tha t t h e  de layed onse t of  lac t a t i on in young as compared to  adul t  ewe s , 

was as a con t r i bu t ing factor to  h i gh ewe lamb offs p r i ng mor ta l i t y . 

Aso f i  ( 1984 ) repor ted hogge t s  generally had a low incidence of lamb i ng 

d i f f i cu l t y . Also t he i r  mo thering abi l i ty was sa t i s fac tory and t hus 

t h i s  d id not appear to  be a cause of in creased lamb mor t al i ty 

( Ap p s , 1 953 ; Lewi s , 1959 ; Dyrmundsson , 1 973 ) . 
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PURPOSE AND SCOPE O F  THE INVESTIGATION . 

Polyure t hane s ponges con t a i n i ng proge s t agen have been used t o  

i nduce or  synchron ise  oes t rus in  young and adu l t  ewes . Recen t ly 

con t rolled i n t e rnal drug releases ( CI DR )  have been developed as a means 

of con t ro l l i ng oes t rus in sheep and goa t s  by i n t ravag inal 

admi n i s t ra t i on o f  proges t e rone . Seve ral types o f  CIDRs have been 

succe s s fu l ly used to  synchron i s e  oes t rus for nat ural or  ar t i f i c i a l  

ma t i ng and t he induc t i on o f  early and ou t-of- season b reed i ng i n  adu l t 

ewes . 

The purpose o f  t h i s  s t udy was to  examine the abi l i ty o f  CIDRs and 

Sponges to i nduce and synch ron ise  oes t rus and to ach i eve a s a t i s fac t ory 

l ambing performance in Romney and Border Le i ces ter  X Romney ewe l ambs . 

As CIDRs migh t b e  used to  i nduce breed ing •rhen AI i s  cons i de red i t  

s eemed wor thwh i le also t o  de t ermine t he t i me when ovula t i on as  wel l  as  

oes t rus was i nduced . 

To assess t he abso r p t ion o f  proge s t e rone from the CIDRs b lood o f  

ani ma l s  dur i ng and a f t e r  t reatmen t was exam i ned and proges t erone 

concen t ra t ions d e t ermi ned . These levels wh ich  were d e t e rmined us i ng 

ova r i ec t om i s ed ewes were l a t e r  compared wi t h  those from i n t ac t  an i mals  

during an  oes t rous cycle . 



3 . 1 .  ANI MALS 

CHAPTER THREE 

MATERIALS AND METHODS 

Romney and Border Le i ces t e r  x Romney ( BLX ) ewe hogge t s  f rom a 

Mas s ey Univers i ty flock were used in  the exper i men t s . These animals 

were an unselec t ed group t ha t  had been born and reared t oge ther . They 

we re der i ved f rom a randomly-bred Romney f lock ma t ed to Romney o r  

Border Le i ces t e r  rams . Sheep were i den t i f i ed by s e r i al ly numbe red 

brass and large plas t i c  ear tags at t he commencemen t of the t r i al . 

A t o tal  o f  4 1 7  ewe hogge t s  were used for induc t i on of  breed i ng and 

com p r i s ed 1 1 7  BLX and 91 Romney animals in 1984 and 108 BLX and 101  

Romney i n  1 985 . In 1 986 , 7 2  ewe lambs ( 3 6 each of  BLX and Romney )were 

used to d e t e rm i ned the t i me o f  ovula t i on a f t e r  CIDR t reatmen t . Ten 

add i t i onal lambs were blood sampled to meas ure plasma proges t e rone 

level s  when CIDR t reatmen t s  we re gi ven in 1 984 and s i x  addi t i onal lambs 

( 3  BLX , 3 Romney ) we re used for t he same purpose in  1 98 6 . 

3 . 2 .  EXPERIMENT 1 :  INDUCTI ON OF BREEDING 

3 . 2 . 1 .  M a t i ng records 

In  each year the animals were run w i th  harnessed vase c t om i s ed rams 

un t i l  mi d-May p r i or to being allocated i n t o  four t reatment groups . 

GROUP 1 :  Con t rol  ( w i t h  vasec t omi sed rams only ) . A t o tal  o f  1 1 1  

ewe hogge t s  were used ( 1 984 : 3 0  BLX, 28 Romney; 1985 : 2 7  BLX , 2 6  

Romney ) .  I n  the  f i rs t  year one Perendale vasec t om i s ed ram was run wi t h  
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t h i s  group f rom Apr i l  1 2  un t i l  July 5 ;  i n  t he second year t wo Suffolks 

were used f rom Apr i l  3 un t i l  July 2 .  

Rams were f i t t ed wi t h  '' S i re-s i ne '' harnesses and colour marks were 

checked every week un t i l  the rams were removed . 



The c rayon colours we re changed as follows : 

Colour/year 

Yel low 

Green 

Red 

Blue 

1984 1985 

Apr i l  1 2 - May 1 1  Apr i l  1 7 - May 8 

May 1 1 - May 2 3  May 8- May 2 1  

May 23- June 1 May 2 1 - May 28 

! ( exce p t  Group2 . May15-June1 ) i ( exce p t  Group2 . May8-May28 ) 1 

June 1- July 5 May 28- July 2 
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T h e  colour change s chedule was t he same as above i n  the rema i n i ng 

groups . 

GROUP 2 :  Jo i ned ( run wi th en t i re rams ) 

A t o tal  o f  102  ewe hogge t s  were used ( 1 984 : 29  BLX , 2 1  Romney ; 

1985 : 2 7  BLX , 2 5  Romney ) .  

In  1 984 , ma t i ng s t a r t ed on May 1 5 . Two en t i re rams were used 

un t i l  May 2 3 .  A f t e r  t h i s  the animals were run toge ther w i t h  Groups 3 

and 4 ewes and w i t h  5 en t i re rams un t i l  June 14 . From June 1 4  t o  July 

5 a t easer ram replaced the en t i re rams . 

I n  1 985 , ewe hogge t s  were run wi t h  2 en t i re rams f rom May 8 un t i l  

May 2 1 . From May 2 1  un t i l  June 1 1 , these animals were run t oge t he r  

w i t h  Groups 3 and 4 and 2 add i t i onal en t i re rams . 

Colour marks were ckecked weekly wh i le Group 2 was run separa t ely , 

bu t a f t e r  these sheep j o i ned Groups 3 and 4 , ma rks were checked dai ly 

for a one week per i od in bo t h  years . 



Group 3 :  S ponge-Trea t ed ; 

Group 4 :  CIDR-Trea t ed . 
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I n  bo t h  years the number o f  an i mals i n  Groups 3 and 4 was s i mi la r  

t o  Group 2 .  Vase c tomised rams and Groups 3 and 4 ewes were run w i t h  

Group 1 un t i l  May 2 3  i n  1 984 and May 2 1  i n  1985 . G roups 3 and 4 were 

t hen run w i t h  Group 2 as al ready men t i oned . 

3 . 2 . 2 .  Synchron i za t i on o f  oes t rus 

The polyure t hane i n t ravaginal s ponge s ( G roup 3 ) each con ta i ned 40 mg 

med roxyproges t e rone ace t a t e  ( MAP , Upj ohn L t d ) ; the  t reatment  s ta r t ed 

on May 1 1  i n  1 984 , and May 8 in 1985 and s ponges were removed a f t e r  1 2  

days . The an i mals i n  G roup 4 were t reated a s  above w i t h  con t rolled 

i n t e rnal d rug release d i s pensers ( CIDRs ) carry i ng 9% proges t e rone 

( 0 . 38g , w/w) inse r t ed for 12 days . At the t i me o f  each Sponge or CIDR 

t rea t men t , an t i s ep t i c  cream was pu t on the appli cator . 

Animals wh i ch los t s ponges or  CIDRs were no t ed . 

3 . 2 . 3 .  Blood s am p l i ng and proges t e rone analyses 

In  1 984 , 10 ovar iec t om i s ed and 10  en t i re ewe lambs were blood 

s ampled . Ten ewe lambs , 5 from the ovariec tomised group and 5 f rom 

en t i re  ewe lambs were t rea t ed wi t h  CIDRs . The rema i n i ng 5 en t i re  lambs 

were t rea t ed w i t h  sponges and the rema i n ing 5 ova r i e c t omi sed ewe lambs 

s erved as con t rols . 

Blood samp l i ng began one day pre t rea t men t . On t he day o f  the  

t rea t men t ( Day 0)  one  sample was taken immed i a t e ly prior  t o  i nse r t ion 
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( 8-9 a . m . ) and ano ther 8 h la t e r  ( 4-5 p . m . ) .  Samples were col lec t ed 

da i ly for  3 days ( Day 1 , 2 , 3 ) and every two days therea f t e r  ( Days 

5 , 7 , 9 , 1 1 )  un t i l  t reatmen t w i t hd rawal on Day 1 2 . Two samples were t aken 

on Day 1 2 , one i mmed i a t e ly a f t e r  wi t hdrawal ( 8-9 a . m . ) and ano t her 8 h 

la t e r  ( 4-5 p . m . ) .  Samples were taken on t he fol lowing 2 days ( Day 

1 3 - 14 ) and las t ly , on Day 18 . 

All  samples were taken by ven i punc t ure i n t o  1 0  ml evacua t ed tubes 

con t a i n i ng 150 i . u hepar i n . Samples were cen t r i fuged abou t 1 h la t e r . 

Plasma was p i p e t t ed o f f  and s t o red a t  -20° C un t i l la t e r  analys i s . 

Plasma proge s t e rone concen t ra t ions were es t ima t ed u s i ng t he 

rad i o i mmunossay procedures des c r i bed by Ki rkwood e t  al . 1984 ) . 

3 . 2 . 4 .  Ova r i an ac t i v i ty 

In  1984 , 2 0  ewe hogge t s  f rom each of  G roups 2 , 3  and 4 wh i ch were 

marked be tween May 23  and June 7 , were laparoscoped on June 7 to exam i ne 

ova r i an a c t i v i ty and the f requency d i s t r i bu t i on of  the number o f  

an i mals clas s i f i ed accord i ng t o  t h e  number o f  corpora lu t ea .  These 

an i mals were wi t h i n  1-14 days o f  being marked by the rams . 

3 . 2 . 5 .  Fleece we igh t 

Greasy f leece we i gh t s  were reco rded a t  hogge t shea r i ng on 

S e p t ember 9 ,  1984 and Sep t ember 1 7 , 1 985 . 
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3 . 2 . 6 .  Lambi ng management  

Real- t i me u l t rason i c  s cann i ng was used  4 t i mes dur i ng ges t a t i on t o  

assess whe ther o r  no t each ewe was pregnan t .  Scann i ng was done o n  July 

8 ,  July 2 7 , Augus t 16 , and Sep t ember 9 in 1984 and July 8 ,  July 2 9 . 

Augus t 1 6  and Sep t ember 9 i n  1985 . 

Pregnan t and non p regnan t ewes we re grazed separa t e ly af t e r  

shea r i ng . New-born lambs were iden t i f i ed wi t h  t he i r  dams and t agged 

w i t h i n  24 h o f  b i r t h .  The date  of b i r t h ,  sex of lamb , b i r th rank and 

b i r th we igh t were reco rded . 

3 . 2 . 7 .  Wean i ng 

All  lambs were weaned on December 24 i n  1984 and December 1 3  i n  

1 98 5 .  
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3 . 3 . EXPERIMENT 2 :  TIME O F  OVULATION 

The ewe lambs ( 7 2 )  were alloca t ed t o  6 groups , each being d i v i ded 

i n t o  two sub-groups , compr i s i ng 6 ewe lambs ( 3  BLX , 3 Romney ) .  

All  groups were t rea t ed wi t h  CIDRs (w/w 0 . 38 g proges t e rone ) on 

Apr i l  1 0  for 11 days . At CIDR wi thdrawal hogge t s  in s i x  subgroups were 

i nj e c t ed subcu taneous ly wi t h  200 i . u .  pregnan t mare serum 

gonado t roph i n  ( PMSG ) g i ven in 6 ml saline solu t i on .  

Laparoscopy was conduc t ed a t  one or more o f  54 , 6 0 ,  6 6 , 7 2  h and 

one week a f t e r  CIDR wi thd rawal . The schedule for the s i x  groups was 

chosen to " s t radd l e "  the expec t ed t i me of ovula t i on . An i mals were 

s tarved for 12 hours before laparoscopy and r e t u rned t o  pas t u re when 

ovula t i on was reco rded or ear l i e r  i f  a second opera t i on was requ i red 

I t  is doub t ful i f  animals consumed much feed a f t e r  i n i t i al surgery . 

Observa t i ons for ma t i ng marks we re recorded weekly un t i l  t reatmen t t hen 

a t  8 and 2 4  h followi ng CIDR wi thd rawal , a t  8 hourly i n t ervals un t i l  5 6  

h and t hen a t  6 hourly i n t ervals un t i l  74 h and subsequen t ly each day 

unt i l  May 2 6 . 

Blood s amples for  proges t erone d e t e rmina t i ons were taken f rom 1 2  

lambs dur i ng the CIDR t reatment per i od on Days -1 , 0 ( a t  inser t i on and 

8 h l a t e r )  3 ,  6 ,  9 ,  1 1  ( a t  wi thdrawal and 8 h lat e r ) , and 1 2 . Samples 

were also t aken each 2 days for the nex t 1 4  days i n  t he CIDR- t rea t ed 

and CIDR + PMSG- t rea t ed ani mals . As well 6 Con t rol hogge t s  were also 

sampled over 14  days a f t e r  hav i ng been in oes t rus d u r i ng the prece d i ng 

6 - 2 1  days . These l a t t e r  ani mals were f rom the same flock as the 7 2  

an i mals i n  the expe r i men t .  

Collec t i on , s t orage procedure and proges t e rone analys i s  were as 

d e s c r i bed earl i er . 



30 

3 . 4 . ANALYSI S OF DATA 

The da t a  were analysed us i ng a Gene ral i z ed Li near Models Compu t i ng 

package ( REG ) , G i lmour ( 1 98 3 ) . 

The con t i nuous da t a  were analysed u s i ng analys i s  o f  var i ance 

p ro cedures . The model for t rai t s  such as ges t a t i on leng t h ,  d a t e  o f  

b i r t h ,  f l eece weight  was : 

yi j k l  = u + A .  + B . + ck + AB . .  + AC i k  + BC j k  + ei j k l ' l J l J 

A the  e f fe c t  o f  the i t h 
year i =  1 , 2  

B the  e f fe c t  o f  the j t h 
breed j =  1 , 2  

c the e f f ec t  o f  the kt h 
t reatment  k= 1-3  

( AB ) i j  t he e f fe c t  o f  i n t erac t i on o f  the i t h 
year and . t h J breed 

( AC ) i k  the e f f e c t  o f  i n t erac t i on o f  t he i t h 
year and kt h t rea t men t 

( BC ) j k  t he e f fe c t  o f  i n t erac t i on o f  the . t h 
breed and kt h t rea t men t = J 

e i j k l  the  random error  e f fec t . 

H i gher order i n t erac t i on e f fec t s  were as sumed negl igi ble . 

The d i s c r e t e  data  were analysed us ing t he same general mode l  t o  

cons t ru c t  analyses o f  deviance . These were gene rated by applyi ng t he 

me t hod o f  i t e ra t i ve re-we i gh t ed leas t squares t oge ther wi t h  the log i t  

t rans forma t i on wh i ch i s  g i ven by log i t ( p )  = In ( p/ 1  - p )  where p i s  

the  propo r t i on o f  i nd i v i duals respond i ng a t  one o f  t he two leve ls o f  

the  var i a t e . The ra t i o ( p / 1  - p )  i s  commonly referred t o  as t he odds 

ra t i o .  

I n  t he t ables pres en t i ng the resul t s  the fol low i ng abbrev i a t i ons 

are used to deno t e  the level s  of  s t a t i s t i cal s i gn i f i cance calcula t ed : 

NS No t s ign i f i can t o r  P>O . OS 

* P<O . OS 

* *  P<0 . 0 1 

* * *  P<0 . 001 



4 . 1 . EVE LAMB PERFORMANCE 

4 . 1 . 1 .  Inc i dence o f  oes t rus 

A )  Before t reatment  

CHAPTER FOUR 

RESULTS 

Tabl e  4 - 1  summari ses the e f fe c t  of breed , t reatmen t and year on t he 

i n c i dence o f  oes t rus before hormonal t rea tmen t . 

More BLX an i mals exb i t ed oes t rus than i n  Romneys ( P< 0 . 05 ) . 

I n t e rac t i ons were exami ned but  were no t f i t t ed i n  t h i s  model owi ng t o  

the presence o f  e x t reme values i n  the da ta . 

B )  A f t e r  t rea t me n t  

Tabl e  4-2  shows the e f fe c t  o f  breed , t reatment  and year o n  t he 

i n c idence o f  oes t rus dur i ng and a f t e r  proge s t agen t rea tmen t . The year 

e f f e c t  was s t a t i s t i cally h ighly s i gni f i can t ( P< 0 . 001 ) . 

I n  1 98 4 , 85 . 1% and i n  1 985 , 57 . 5% o f  ewe lambs came i n t o  oes t rus . 

No s i gn i f i can t breed and t reatmen t e f fec t s  were found . Year X breed 

i r. t erac t i on was s i gn i f i can t ( P < 0 . 05 ) . Thus , p ropor t i ona t ely more 

Romney t han BLX ewe lambs came i n t o  oes t rus i n  1 984 , bu t  t he reve rse 

occurred i n  1985 . The o t her ma i n  i n t e rac t i ons were no t s i gn i f i can t . 
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Table 4 - 1  E f f e c t  of  breed , t reatmen t and year on t he inc i dence 

of ewe lamb oes t rus before t reatmen t per iod . 

Clas s i f i ca t i on No . o f  lambs Inci dence of oes t rus ( % )  
( Mean ± s . e . ) 

' 84 9 1  1 1 . 0  ± 3 . 30 
Romney < 

' 85 100 7 . 0  ± 2 . 56 

' 84 1 1 7  1 6 . 2  ± 3 . 42 
BLX < 

' 85 107 1 6 . 8  ± 3 . 63 

TREATMENT 
' 84 59 1 3 . 6  ± 4 . 50 

Con t rol < 
' 85 54 1 6 . 7 ± 5 . 1 2 

' 84 49 1 6 . 3  ± 5 . 34 
Mat i ng < 

' 85 50 1 4 . 0  ± 4 . 96 

' 84 50 1 4 . 0  ± 4 . 96 
S ponge < 

' 85 52 3 . 9  ± 2 . 69 

' 84 so 1 2 . 0  ± 4 . 64 
CIDR < 

' 85 51 1 3 . 7  ± 4 . 8 7 

YEAR 
1984 208 1 3 . 9  ± 2 . 4 1 

1985 207 1 2 . 1  ± 2 . 2  

Analys i s  o f  deviance 
Source of var i a t i on d . f Dev i ance 

YEAR 1 0 . 95 NS 
BREED 1 3 . 8 7 * 
TREATMENT 3 1 .  99 NS 
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Table 4 - 2  E f f e c t  o f  breed , t reatmen t and year o n  the inc i dence o f  ewe 

lamb oes t rus during and af ter t reatmen t . 

Class i f i ca t i on 

BREED 

Romney 

BLX 

TREATMENT 

Con t ro l  

M a t i ng 

Sponge 

CIDR 

YEAR 

' 84 
< 

' 85 

' 84 
< 

' 85 

' 84 
< 

' 85 

' 84 
< 

' 85 

' 84 
< 

' 85 

' 84 
< 

' 85 

1 984 

1985 

Source of Var i a t ion 

YEAR 
BREED 
TREATMENT 
YEAR X BREED 
YEAR X TREATMENT 
BREED X TREATMENT 

No . o f  lambs 

91 

100 

1 1 7  

107 

59 

54 

49 

50 

50 

52 

50 

5 1  

208 

207 

Inc idence of oes t rus ( % )  
( Mean ± s . e ) 

87 . 9  ± 3 . 44 

50 . 0  ± 5 . 03 

8 2 . 9  ± 3 . 50 

6 4 . 5  ± 4 . 65 

86 . 4  ± 4 . 50 

57 . 4  ± 6 . 7 9 

83 . 7  ± 5 . 34 

7 2 . 0  ± 6 . 4 1 

92 . 0  ± 3 . 88 

50 . 0  ± 7 . 00 

78 . 0  ± 5 . 9 2 

5 1 . 0  ± 7 . 07 

85 . 1  ± 2 . 48 

57 . 5  ± 3 . 44 

Analys i s  o f  Dev i ance 
d . f Devi ance 

1 
1 
3 
1 
3 
3 

39 . 8 9 * *  
1 .  27 NS 
4 . 86 NS 
4 . 1 9 * 
5 . 83 N S  
0 . 46 NS 
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4 . 1 . 2 .  Synchron i z a t ion o f  oes t rus 

The d i s t r i bu t i ons of the ons e t  of oes t rus over t he 7-day per i od 

a f t e r  p roges t agen w i t hdrawal for the ewe lambs i n  each o f  t he years are 

s hown i n  Table 4-3 and Figure 4 - 1 . The e f f e c t  of  t he breed of lamb on 

d i s t r i bu t ion o f  ons e t  o f  oes t rus i n  1984 and 1 985 is shown in Figure 

4 . 2  a and b ,  respec t i vely . 

I n  1 984 , 69 . 7% and 44 . 9% o f  the ewe lambs were d e t e c ted  i n  oes t rus 

over a f i ve-day per i od fol lowing Sponge and CIDR w i thd rawal , 

respec t i vely . In  1985 , 4 2 . 2  and 40 . 8% of  the ewe lambs i n  the Sponge 

and CIDR groups showed hea t dur i ng the s i m i lar per i od . Analys i s  o f  

t h e s e  d a t a  ( Table 4-4 ) revealed n o  s i gni f i can t e f fec t s  o f  � 

breed , t rea t men t and year on t he f requency d i s t r i bu t i on o f  oes t rus . / 

Trea t men t X Breed i n t e rac t i on was s i gn i f i can t ( P < 0 . 05 ) , but  o t he r  ma i n  

i n t erac t i ons were n o t  eviden t . 

4 . 1 . 3 . I n c i dence o f  mul t i p le ovula t i on 

A t o tal of 60 ewe lambs were laparos coped . All an i mals had 

recen t ly formed corpora lu t ea , and i n  t en an i mals ( 1 6 . 7% )  twin  

ovula t ions were  recorded ( Table 4- 5 ) . No  s i gn i f i can t e f fe c t s  o f  breed 

or t rea t ment  o r  of i n t erac t i on were found i n  t he da t a .  



Table 4-3 E f f e c t  o f  treatme n t and year on the i n t e rval be tween Sponge 

or CIDR removal and the ons e t  o f  oes t rus ( h ) . 

Clas s i f i ca t i on Year/No . No . no t 
t rea ted los t 

Treatme n t  

' 8 4  so 3 3  

S PONGE 
( 66 )  

' 85 52 4 5  
( 8 7 ) 

' 8 4  so 49 

CIDR 
( 98 )  

' 85 5 1  49  
( 96 ) 

1 

2 

2 

1 2  

Day+ 
3 4 5 

No . (%) lambs 
in oes t ru s  

7 2 2 

( 3 6 )  ( 2 1 ) ( 6 )  ( 6 )  

5 9 5 
( 1 1 )  ( 20 ) ( 1 1 )  

1 4  6 
( 4 ) ( 2 9 )  ( 1 2 )  

9 8 3 
( 18 )  ( 16 ) ( 6 )  

+ Days f rom proges tagen wi thdrawal ( 1-7 ) 

6 7 

No . lambs 
no t ma t ed 

( %) 

1 9 

( 3 )  ( 2 7 )  

2 6  
( 58 )  

2 2 5  
( 4 )  ( 5 1 )  

1 2 8  
( 2 )  ( 57 )  

No . lambs i n  
oes t rus 

bu t los t 
Sponge/CIDR 

6 

( 35 )  

0 
0 

0 
0 

0 
0 

w 
U1 
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Table 4-4 Analys i s  o f  var i ance o f  fac t ors i n f luenc i ng t he i n t e rval 

to ons e t  of oes t rus ( h ) . 

Source of var i a t i on d . f  Mean Square 

YEAR J 1 0 . 025 NS 

BREED J 1 0 . 00 1  N S  

TREATMENT 1 0 . 025  NS  

YEAR X BREED 1 0 . 003 NS 

YEAR X TREATMENT 1 0 . 005 NS 

TREATMENT X BREED 1 0 . 090 * 

3 9  
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Tab le 4-5 E f f e c t  of breed and t reatment on t he i n c i dence of mul t i p le 

ovula t i on . 

Clas s i f i ca t i on 

BREED 

Romney 

BLX 

TREATMENT 

Ma t i ng 

S ponge 

CIDR 

Source o f  Var i a t i on 

BREED 

TREATMENT 

BREED X TREATMENT 

No . of lambs 
laparos coped 

24 

36  

20  

20  

20 

d . f 
Analys i s  

1 

2 

2 

o f  

Inc i dence o f  mul t i pl e  
ovula t i on ( % )  

1 2 . 5  ± 6 . 90 

1 9 . 4  ± 6 . 6 9 

15 . 0  ± 8 . 1 9 

20 . 0  ± 9 . 1 8 

1 5 . 0  ± 8 . 1 9 

Dev i ance 
Dev i ance 

0 . 5 1 NS 

0 . 2 9 NS 

0 . 34 NS 
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4 . 1 . 4 .  Pregnancy 

A) Conce p t i on ra t e  

Marked ewes - F i rs t s e rv i ce 

The e f fec t s  o f  breed , t rea tment and year on the i n c i dence o f  

conce p t i on i n  an imals wh i ch were marked once o r  o n  more occas i ons are 

presen t ed i n  Table 4-6 .  

4 1  

S i gn i f i can t ly more ( P<O . OS )  lambs concei ved i n  1984 ( 69 . 3% )  t han 

in 1985 ( 48 . 2 % )  fol lowing f i rs t  service . B reed or t reatmen t e f fec t s  

were n o t  s i gn i f i can t . I n t erac t i ons were i nd i v i dually f i t t ed a f t e r  t h e  

ma i n  e f fec t s , but  no f i rs t  o r d e r  i n t e rac t i ons ( i . e .  Year X Treatmen t ,  

Year X Breed and Trea tmen t X B reed ) were s i gn i f i can t . 

Marked ewes - All servi ces 

Table 4-6 shows that o f  the an imals that conce i ved a f t e r  any o f  

t he s e rv i ces , t h e  year e f fec t was s i gni f i can t ( P <0 . 05 ) . In 1984 and i n  

1985 68 . 9% and 48 . 8% o f  ma rked ewe lambs conceived , respec t i vely . 

Breed X Trea t men t i n t e rac t i on also was s i gn i f i can t ( P< 0 . 05 ) . More 

Romney t han BLX ewe lambs were pregnan t among the CIDR- t rea t ed an i mals 

al t hough more BLX an i mals had conce i ved in the  Ma t i ng- and 

Sponge- t rea t ed groups . 

J o i ned ewes - F i rs t serv i ce 

The e f fe c t s  o f  breed , t rea tmen t and year on concep t i on ra t e  

fol lowi ng F i r s t  Serv i ce and A l l  Servi ces , f or a l l  t ne lambs j o i ned are 

s hown in Table 4-7 . There was a s i gn i f i can t year e f fe c t  on concep t i on 

r a t e  to F i r s t  Service ( P <0 . 001 ) wi th  40 . 9% and 1 7 . 6% o f  the lambs 



pregnan t i n  1 984 and 1985 respec t i vely . No o t her fac t o r s  were 

s ta t i s t i cally s i gn i f i can t nor was an i n t e rac t i on ev i den t i n  the  da t a .  

When the  da t a  for  All Servi ces were analysed , only the  e f fe c t o f  year 

was s i gn i f i can t ( P< 00 1 )  there being a much higher pregnancy ra t e  

apparen t i n  1 984 t han i n  t he nex t year . 

4 2  
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Table 4-6  E f f e c t  o f  breed , year and t rea tmen t on conce p t i on ra t e  

i n  marked ewe lambs . 

Conce p t i on Ra t e  ( %1 Clas s i f i ca t i on No . F i r s t  Serv i ce No . A l Servi ces 

BREED 
' 84 35  68 . 6  50 68 . 0  

Romney< 
' 8 5  2 7  59 . 3  32  6 5 . 6  

' 84 53 69 . 8  69  69 . 6  
BLX < 

' 8 5  29  37 . 9  50 38 . 0  

TREATMENT 
' 84 27 74 . 1  38 7 1 . 1  

Ma t i ng< 
' 8 5  2 3  47 . 8  3 3  5 1 . 5  

' 84 34 64 . 7  43  65 . 1  
Sponge< 

' 8 5  1 7  47 . 1  24 4 1 . 7  

' 84 27 70 . 4  38 7 1 . 0  
CI DR < 

' 8 5  16  50 . 0  2 5  5 2 . 0  

YEAR 

1984 88 69 . 3  1 1 9  68 . 9  

1985 56 48 . 2  82 48 . 8  

Ana lys i s  o f  Dev i ance 
Dev i ance 

Source of Var i a t i on d .  f .  F i r s t  Serv i ce All Serv i ces  

YEAR 1 6 . 3 9 * 8 . 7 4 * 
BREED 1 0 . 93 NS 2 . 25 NS 
TREATMENT 2 0 . 5 3 NS 1 .  37 NS 
TREATMENT X BREED 2 4 . 90 NS 7 . 4 3 * 
YEAR X BREED 1 1 .  63  NS  3 . 84 NS 
YEAR X TREATMENT 2 0 . 3 3 NS 
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Table 4 - 7  E f f e c t  o f  breed , year and t reatment on the conce p t i on ra t e  

i n  t he lambs j o ined w i t h  rams . 

Clas s i f i ca t i on No . 
Concep t i on Ra t e  ( % )  

F i r s t  Serv i ce All Serv i ces 

BREED 
' 84 62 38 . 7  5 6 . 5  

Romney< 
' 8 5  7 3  2 1 . 9  28 . 8  

' 84 87 42 . 5  5 6 . 3  
BLX < 

' 85 80 1 3 . 8  2 3 . 8  

TREATMENT 
' 84 49 40 . 8  5 7 . 1  

Ma t i ng < 
' 85 so 2 2 . 0  34 . 0  

' 84 so 44 . 0  5 6 . 0  
S ponge < 

' 8 5  5 2  15 . 4  1 9 . 2  

' 84 so 38 . 0  5 6 . 0  
CIDR < 

' 8 5  5 1  15 . 7  2 5 . 5  

YEAR 1 984 149 40 . 9  5 6 . 4  

1 985 153 1 7 . 6  2 6 . 1  

Analys i s  o f  Dev i ance 
Dev i ance 

Source of Var i a t i on d . f  F i r s t  Serv i ce All  Serv i ces 

YEAR 1 20 . 2 1 * * *  2 9 . 0 1 * * *  
BREED 1 0 . 2 1 NS 0 . 24 NS 
TREATMENT 2 0 . 5 7 NS 0 . 5 7 NS 
TREATMENT X BREED 2 1 . 1 6 NS 5 . 03 NS 
YEAR X BREED 1 1 .  78  NS  0 . 2 7 NS 
YEAR X TREATMENT 2 0 . 7 6 NS 1 . 4 1 NS 



B )  Ges t a t ion leng t h  

Table 4 - 8  shows the mean ges t a t ion leng th f o r  t he animals 

clas s i f i ed accord i ng to breed , t reatmen t and year o f  s t udy . The da ta 

for s even ewes were exc luded from the analys is  owing t o  t hem abor t i ng 

lambs before 1 35 days o f  ges t a t i on .  Such pregnan c i es were cons i dered 

t o  be ou t s i d e  the normal range . 
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Year and breed e f f ec t s  were not s i gn i f i can t . The re was a h ighly 

s i gn i f i can t e f fec t of t rea t men t on t he leng th of pregnancy wi t h  t he 

Ma t i ng group hav i ng a sho r t er ges t a t i on than oc cur red i n  t he Sponge- o r  

CI DR- t rea t ed an i mals . There were no s i gn i f i can t d i f fe rences be tween 

the Sponge- and CIDR- t rea t ed groups in ges t a t i on leng t h . 

The o t he r  ma in fac t o rs were wi thou t e f fec t on pregnancy leng t h , 

bu t s ign i f i can t i n t e rac t i on be tween year and breed exis t ed ( P<0 . 05 ) . 

C )  Day o f  b i r t h 

Table 4-9 shows the mean day o f  b i r t h  ( May 1 =  Day 1 )  i n  ewe lambs 

and t he analys i s  of the e f fe c t  of year , b reed and t reatmen t .  

The d i s t r i b u t ion o f  these data  are also de p i c t ed i n  Fig 4-3 a ,  b ,  

c ,  for the Ma t i ng- , Sponge- and CIDR- t rea t ed grou ps , respec t i vely . 

The mean da t es o f  b i r t h were 25 and 1 9  O c t  i n  1 984 and 1 985 , 

respe c t i ve ly . The d i f fe rence i n  day o f  b i r t h be tween years was 

s i gni f i can t ( P<0 . 01 ) .  In each year the ma t i ng group an i mals were 

j o i ned w i t h  en t i re rams several days before the hormone t rea t ed 

an i mal s . Th i s  would par t ly accoun t for the s l i gh t ly earl i e r  mean day o f  

b i r t h recorded . Fur ther in 1 985 , the ma t i ng group were i nadve r t en t ly 



j o i ned one week ear l i e r  t han in  1 984 . However only one an i mal 

concei ved in t h i s  per i od . Exclus i on of t h i s  an imal d i d  no t a l t e r  

markedly t h e  mean day o f  b i r t h f o r  t h e  1 985 ma t ing grou p .  

BLX hogge t s  gave b i r t h f i ve days ea r l i e r  o n  average t han d i d  

Romneys ( P< 0 . 00 1 ) .  There was a d i f fe rence o f  3 days i n  t h e  mean day 

o f  b i r t h be t ween the Sponge- and the CIDR- t rea t ed groups wi t h  t he 

f o rmer animals also lamb ing ear l i e r . Th i s  e f fe c t  was cons i s t e n t  i n  

bo t h  years . 

D )  Inci dence o f  mul t i p le b i r t h  

Table 4- 10 shows t h e  occur rence of  mul t i ple b i r t h among t h e  ewe 

lambs . As expec t ed the i n c i dence was low and the 3 se t s  o f  twins  all 

came f rom the BLX ewes . 

E )  B i r t h weight  

Only s i ngle-born lambs and those whose ges t a t i on leng ths were 

no rmal were c ons i dered in the analys i s . Those lambs born dead and o f  

very l i gh t  weigh t  were also excluded . Table 4- 1 1  shows t h e  e f fe c t  o f  

year , breed and t reatmen t o n  mean b i r t h we igh t . 
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I n  1 98 4 ,  t he b i r t h we igh t s  were s i gni f i can t ly heav i e r t han i n  1 98 5  

( 4 . 2 3 v 3 . 3 3 kg ; P<0 . 00 1 ) .  There was a s i gn i f i can t e f fec t o f  breed on 

b i r t h we igh t ( P<0 . 05 )  bu t t he e f fe c t s  o f  the  t reatment were no t 

s i gn i f i can t . 



Table 4-8 E f fe c t  o f  breed , t reatmen t and year on ges t a t i on leng t h . ( d )  

Class i f i ca t i on No . o f  ewes Ges t a t i on len� th 
( Mean ± s . e  

' 84  35 143 . 2 9 ± 0 . 5 7 
Romney < 

' 85 19 1 45 . 1 1 ± 0 . 96 

' 84  4 7  143 . 60 ± 0 . 54 
BLX < 

' 8 5  16  1 42 . 3 1 ± 1 . 02 

TREATMENT 
' 84 28 1 4 1 . 9 3 ± 0 . 7 6 

Ma t i ng < 
' 8 5  1 3  1 4 1 . 08 ± 0 . 8 7 

' 84  26 1 44 . 42 ± 0 . 65 
S ponge < 

' 8 5  10  1 44 . 80 ± 1 .  2 0  

' 84  28  1 44 . 1 1 ± 0 . 54 
CI DR < 

' 8 5  1 2  146 . 00 ± 1 .  3 1  

YEAR 1984 82 1 4 3 . 4 6 ± 0 . 3 9 

1985 35  143 . 8 3 ± 0 . 7 3 

Analys i s  o f  Var i ance 
Source of Var i a t i on d . f  Mean Square 

YEAR 1 3 . 2 7 NS 
BREED 1 1 1 . 3 2 NS 
TREATMENT 2 1 1 2 . 4 3 * * *  
YEAR X BREED 1 5 6 . 34 * 
YEAR X TREATMENT 2 16 . 54 NS 
BREED X TREATMENT 2 8 . 44 NS 

No t e :  Da t a  for  an i mals del i ver i ng lambs p r i o r  t o  135  days 

ges t a t i on were exc luded f rom analys i s . 

4 7  



Table 4-9 E f fe c t o f  breed , t reatmen t and year on the day o f  b i r t h 

in  ewe lambs . 

+ 
Day o f  bi r t h 

Clas s i f i ca t i on No . lambed ( Mean ± s . e )  

BREED 
' 84 35  1 7 9 . 5 1 ± 1 .  6 7  

Romney < 
' 8 5 1 9  1 7 5 . 42 ± 1 .  8 3  

' 84 47  1 7 5 . 15 ± 1 .  2 6  
BLX < 

' 85 1 6  1 6 7 . 38 ± 1 . 9 2 

TREATMENT 
' 84 28 1 7 1 . 68 ± 1 .  7 9  

Mat i ng < 
' 85 1 3  1 6 7 . 08 ± 2 . 1 6 

' 84 26 1 7 8 . 08 ± 1 .  62 
Sponge < 

' 85 10 1 7 3 . 60 ± 3 . 00 

' 84 28 1 8 1 . 3 6 ± 1 .  49 
CIDR < 

' 8 5  1 2  1 75 . 25 ± 2 . 1 2 

YEAR 
1984 82  1 7 7 . 0 1 ± 1 . 04 

1 985 3 5  1 7 1 . 7 4 ± 1 .  48 

Ana ly s i s  o f  Va r i ance 
Source of Var i a t i on d . f Mean Square 

YEAR 1 681 . 096 ** 
BREED 1 862 . 4 7 5  * * *  
TREATMENT 2 7 6 3 . 4 3 3  *** 
YEAR X BREED 1 85 . 799  NS 
YEAR X TREATMENT 2 3 . 492 NS 
BREED X TREATMENT 2 8 . 4 1 3  NS 

+ May 1 s t =  Day 1 .  

48 
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Table 4-10  I n c i dence o f  mul t i ple b i r t h i n  ewe lambs . 

Clas s i f i ca t i on 

BREED 
' 84 

Romney < 
' 85 

' 84 
BLX < 

' 85 

TREATMENT 
' 84 

Ma t i ng < 
' 8S 

' 84 
S ponge < 

' 8S 

' 84 
CIDR < 

' 85 

YEAR 1 984 

1985 

No . o f  lambs 

6 2  

7 3  

8 7  

8 0  

4 9  

so 

so 

52 

50 

51  

149 

153 

Inci dence o f  twinning 
( % )  

2 . 30 

1 .  2 S  

4 . 08 

1 .  92  

1 .  34 

0 . 65 

5 2  
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Table 4 - 1 1  E f f e c t  o f  breed , t reatmen t and year on b i r t h we igh t . 

Clas s i f i ca t i on No . o f  lambs 
B i r t h weight ( kg )  

( Mean ± s . e ) 

BREED 
' 84 35 4 . 4 9 ± 0 . 1 5 

Romney < 
' 85  19 3 . 39 ± 0 . 1 7 

' 84 43  4 . 03 ± 0 . 1 1 
BLX < 

' 85  14 3 . 2 5 ± 0 . 1 7 

TREATMENT 
' 84 26 4 . 35 ± 0 . 1 7 

Ma t i ng < 
' 85 12 2 . 8 3 ± 0 . 1 9 

' 84 24 3 . 94 ± 0 . 1 7 
S pange < 

' 85 9 3 . 67 ± 0 . 2 2 

' 84 28 4 . 38 ± 0 . 1 3 
CIDR < 

' 85 12 3 . 58 ± 0 . 1 2 

YEAR 
1984 78  4 . 2 3 ± 0 . 09 

1985 33 3 . 33 ± 0 . 1 2 

Analys i s  o f  Va r i ance 
Source of Var i a t i on d . f  Mean Square 

YEAR 1 18 . 7 8 *** 
BREED 1 3 . 7 3 * 
TREATMENT 2 0 . 7 9 NS 
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4 . 1 . 5 .  Lambs weaned 

Fac t ors a f f e c t i ng t he percen tage of lambs weaned per ewe lamb 

j o i ned are shown in Table 4- 1 2 . More lambs were weaned in 1 984 t han i n  

1985 , be i ng 47 . 0% and 20 . 9% ,  res pec t i vely ( P <0 . 001 ) .  None o f  t h e  o t he r  

mai n  e f fec t s  and i n t e rac t i ons were s i gn i f i can t . 

4 . 1 . 6 .  Fleece p roduc t i on 

Tab l e  4 - 1 3  p resen t s  the mean ( ± s . e ) for f leece we igh t and the 

assoc i a t ed analys i s  of t he e f fe c t s  of breed , t reatmen t and year . There 

was a h ighly s i gn i f i can t e f fe c t  ( P<0 . 00 1 ) o f  t he year on fleece 

p roduc t i on ( 3 . 7 v .  2 . 6  kg i n  1984 and 1 985 ) . The an i mals were shorn 

at approx i ma t e ly s i mi lar t i mes i n  each year , but  the l i vewe igh t s  of the 

an imals at shea r i ng i n  bo th years were 4 1 . 6  kg and 32 . 2  kg , 

respec t i vely . B reed e f f e c t s  and i n t e rac t i on be tween year and breed 

were s ign i f i can t ( P<O . OS ) . H i gher fleece we igh t s  occurred in Romney 

t han i n  BLX ewe lambs in 1984 , bu t the reve rse occurred in 1 985 , 

howeve r  the magn i t ude o f  the breed e f fe c t  was much smaller  t han that  

due  to  the  year  of  s t udy . The i n f luence o f  the t rea t men t on f leece 

we i gh t  and any o t her ma i n  i n t e rac t i ons were no t s i gn i f i can t . 



Table 4 - 1 2  E f f e c t  o f  breed , t reatmen t and year on the percen t age o f  

lambs weaned per ewe lamb j o i ned . 

Class i f i c a t i on No . lambs 
Lambs weaned �er 

ewe lamb j o i ne ( % )  

BREED 
' 84 62 46 . 8  

Romney< 
' 85  73  2 1 . 9  

' 8 4  8 7  4 7 . 1  
BLX < 

' 85  80 20 . 0  

TREATMENT 
' 8 4  49 46 . 9  

Ma t i ng< 
' 85 50 18 . 0  

' 8 4  5 0  46 . 0  
Sponge< 

' 85 52  2 1 . 2  

' 84 50 48 . 0  
CIDR < 

' 85 5 1  2 3 . 5  

YEAR 
1984 149 4 7 . 0  

1985 153 20 . 9  

Analys i s  o f  Dev i ance 
Source of Var i a t ion d . f  Dev i ance 

YEAR 1 2 3 . 55 *** 
BREED 1 0 . 1 5 NS 
TREATMENT 2 0 . 48 NS 
YEAR X BREED 1 0 . 10 NS 
YEAR X TREATMENT 2 0 . 1 3 NS 
TREATMENT X BREED 2 1 .  98 NS 
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Table 4- 1 3 .  E f f e c t  o f  breed , t reatmen t and year on hogge t fleece 

we i gh t  ( kg ) . 

Clas s i f i ca t i on No . lambs 
Fleece we i gh t  
( Mean ± s . e ) 

BREED 
' 84 89 3 . 7 5 ± 0 . 04 

Romney < 
' 85  97 2 . 52 ± 0 . 03 

' 84 1 1 7  3 . 68 ± 0 . 04 
BLX < 

' 85  107  2 . 66 ± 0 . 03 

T rea t men t 
' 84 59 3 . 7 5 ± 0 . 06 

Con t rol  < 
' 85  53 2 . 68 ± 0 . 05 

' 84 49 3 .  7 2  ± 0 . 06 
Ma t i ng < 

' 85  50 2 . 5 3 ± 0 . 04 

' 84 48 3 . 64 ± 0 . 05 
Sponge < 

' 85 52  2 . 54 ± 0 . 04 

' 84 50 3 .  7 2  ± 0 . 06 
CIDR < 

' 85  49  2 . 6 1 ± 0 . 04 

YEAR 
1 984 206 3 .  7 1  ± 0 . 03 

1 985 204 2 . 59 ± 0 . 02 

Analys i s  o f  var i ance 
Source of Var i a t i on d . f  Mean Squere 

YEAR 1 1 2 9 . 94 *** 
BREED 1 1 .  25  * 
TREATMENT 3 0 . 5 3 NS 
YEAR X BREED 1 1 . 07 * 
YEAR X TREATMENT 3 0 . 3 6 NS 
TREATMENT X BREED 3 0 . 06 NS 
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4 . 2 . PLASMA PROGESTERONE LEVELS IN EWE LAMBS TREATED WITH CIDR 

4 . 2 . 1 .  Exp e r i men t 1 

Mean plasma proges t e rone levels during and a f t e r  CIDR t rea tmen t i n  

en t i re and ova r i e c t om i sed ( OVX ) ewe lambs are l i s t ed i n  Tab le 4-14  and 

F i g .  4-4 .  

Da t a  were log t rans formed t o  s t ab i l i z e t reatmen t var i ances . 

Analyses were made be tween Day 0 ( p . m ) and Day 12  ( be fore CIDR 

w i t hd rawal ) .  The resul t s  showed no s i gn i f i cant  d i f ferences b e t ween 

en t i re + CIDR- and OVX + CI DR- t rea t ed an imals , bu t  there were 

s igni f i can t ( P<O . OS )  d i f ferences in paralle l i s m of the t reatmen t 

p ro f i les over t i me . A s e para t e  analys i s  o f  va r i ance was made a t  each 

of the t i me- pe r i ods . In Day 11 and Day 12 ( a . m ) the t reatmen t e f fec t s  

were s ign i f i can t ( P<O . OS ) . 



Table 4-14  P roges t erone levels ( ng/ml plasma ) dur i ng and af t e r  CIDR 

t reatment  i n  en t i re and ova r i e c tomi sed ( OVX ) ewe lambs . 

Day o f  ( Mean ± s . e )  Proges t erone 

obse rva t i on En t i re + CIDR ovx + CIDR ovx 

- 1  a . m  0 . 55 ± 0 . 3 9 0 . 1 3 ± 0 . 02 0 . 09 ± 0 . 04 

0 a . m  0 . 49 ± 0 . 1 9 0 . 20 ± 0 . 04 0 . 1 6 ± 0 . 09 

p . m  2 . 05 ± 0 . 3 9 2 . 44 ± 0 . 36 0 . 06 ± 0 . 03 

1 2 .  7 1  ± 0 . 58 2 . 5 6 ± 0 . 48 0 . 06 ± 0 . 02 

2 1 . 9 2 ± 0 . 39 2 . 04 ± 0 . 4 3 0 . 08 ± 0 . 02 

3 2 . 30 ± 0 . 44 1 . 8 3 ± 0 . 3 7 0 . 10 ± 0 . 02 

5 1 .  7 9  ± 0 . 38 1 . 05 ± 0 . 28 0 . 1 3  ± 0 . 06 

7 1 . 44 ± 0 . 1 7 0 . 9 2 ± 0 . 2 4 0 . 1 2 ± 0 . 02 

9 1 .  38 ± 0 . 07 1 .  2 1  ± 0 . 2 5 0 . 07 ± 0 . 03 

1 1  1 . 07 ± 0 . 07 0 . 6 2 ± 0 . 1 6 0 . 06 ± 0 . 02 

1 2  a . m  1 . 09 ± 0 . 2 3 0 . 40 ± 0 . 09 0 . 09 ± 0 . 05 

p . m  0 . 28 ± 0 . 08 0 . 1 0 ± 0 . 03 0 . 09 ± 0 . 00 

1 3  0 . 4 1 ± 0 . 1 4 0 . 1 0 ± 0 . 03 0 . 1 1 ± 0 . 03 

+ 
14  0 . 2 2 ± 0 . 03 0 . 1 8 ± 0 . 08 0 . 06 ± 0 . 02 

1 8  0 . 57 ± 0 . 03 0 . 45 ± 0 . 1 7 0 . 7 3 ± 0 . 65 

No t e :  + 4 animals only 
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FIG . 4 . 4  M e an p l a s m a  p r o g e s t e r o n e  l evels during and 

aft e r  C IDR tre atm e nt i n  ewe l amb s ( E xp . l ) .  
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4 . 2 . 2 .  Exper i men t 2 

A )  P roges t e rone levels dur ing CIDR t reatmen t . 

Table 4-15  and Fig . 4-5 shows mean plasma proges t e rone levels 

d u r i ng t he CIDR t reatment  period . 

B )  Proges t e rone levels a f t e r  CIDR t rea tmen t . 

Table 4-16  and Fig . 4-6 shows mean proge s t e rone levels in  t h ree 

groups of ewe lambs , CIDR- t reatmen t , CIDR + PMSG- t reatment and in  

con t ro l  animals . 

60 

Because oes t rus in  the Con t rol group animals was no t synchron i s ed 

wi t h  t ha t  in  the hormone t rea t ed hogge t s  the da t a  were adj us t ed by 

regard i ng Day 1 - 2  in the nat urally cyc l i c  an i mals as equivalen t t o  Day 

4 a f t e r  wi t hd rawal in t he CIDR- t re a t ed hogge t s . 

As none o f  t he an i mals in  the con t rol group were mon i t o red over 

the leng t h  of t i me that the t rea t ed animals were , then analyses were 

only pos s i ble be tween CIDR- and CIDR + PMSG- t rea t ed ani mals . The 

hypo t hes i s  of independence among repea ted measures fai led to be 

rej e c t ed ( P=0 . 8 9 )  t hus a univar i a t e  analys i s  was used . From t h i s  i t  

was found t ha t  there was a s ign i f i cant d i f ference ( P < 0 . 05 )  i n  plasma 

p roges t e rone levels be tween the CIDR- and CIDR + PMSG- t rea t ed an i mals 

at Day 8-14 . 



Table 4-15 Proges t erone levels i n  en t i re ewe lambs t rea ted wi t h  CIDRs 

( Mean + s . e . ; ng/ml plasma ) 

GROUP Day o f  Trea tmen t 

- 1  0 0 3 6 9 1 1  
a . m .  p . m .  a . m .  

C I DR 0 . 1 7 0 . 23 2 . 39 3 . 06 1 . 40 2 . 1 2 1 . 08 
+0 . 03 +0 . 06 +0 . 2 1 +0 . 40 +0 . 2 1 +0 . 24 +0 . 10 
- - - -

p . m .  

0 . 1 7 
+0 . 05 

Table 4-16  Proges t erone levels in  en t i re ewe lambs a f t e r  t reatmen t wi th CIDR 

( Mean � s . e . ; ng/ml plasma ) 

G r oup Days a f t e r  CIDR wi t hd rawal +  

4 6 8 1 0  1 2  1 4  16  1 8  

CIDR 0 . 09 0 . 4 1 0 .  7 2  1 . 27 1 . 65 1 . 35 0 . 84 0 . 24 
o nly +0 . 04 +0 . 07 +0 . 19 +0 . 2 1 +0 . 20 +0 . 24 +0 . 22 +0 . 13 

-

--

CIDR+ 0 . 16 0 . 58 1 . 5 3 1 .  7 4  2 . 8 2 2 . 36 1 . 47 0 . 56 
PMSG +0 . 03 +0 . 04 +0 . 29 +0 . 36 +0 . 38 +0 . 36 +0 . 40 +0 . 24 

- -

e 
Con t rol 0 . 07 0 . 39 1 .  3 2  2 . 54 2 . 1 7 2 . 64 1 .  75 0 . 06 

+0 . 04 +0 . 08 +0 . 2 6 +0 . 3 2 +0 . 47 +0 . 23 +0 . 5 1 +0 . 04 
- -

+ Day 0 day o f  CIDR wi thdrawal 
0 Day 1 - 2  in cyc l i c  ewes equ i valen t to "Day 4 a f t er CIDR wi thd rawa l "  ( s e e  tex t )  

al 
.... 



FI G .  4 . 5  M e a n p l a s m a  p r o g e s t e r o n e  l ev e ls d u r i n g  

C ID R  t r e a t m e n t . 1 n  e -w- e  l a m b s .  ( E xp . 2 ) . 
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T a b l e  4 - 1 5  P roge s t e r o n e  l e v e l s  i n  e n t i re ewe l a m b s  t r ea t ed w i t h  C I DRs 

( M ean + s . e . ; ng/ m l  p l a s ma ) 

GROUP Day o f  T r e a t me n t 

C I DR 

- 1  

0 . 1 7 
+ 0 . 0 3 

0 
a . m .  

0 . 2 3 
+ 0 . 06 

0 
p . m .  

2 . 3 9 
+ 0 . 2 1 

3 

3 . 06 
+0 . 4 0 

6 

1 .  4 0  
+ 0 . 2 1 

9 

2 . 1 2 
+0 . 2 4 

1 1  
a . m .  

1 . 08 
+ 0 . 1 0 

p . m .  

0 . 1 7 
+ 0 . 0 5 

T a b l e  4 - 1 6  P r oges t e r o n e  l e v e l s  i n  en t i r e ewe l a m b s  a f t e r  t r ea t men t w i t h  C I DR 

( Mean + s . e . ; ng/ m l  p l a s ma ) 

G r o u p  Days a f t e r  C I DR w i t hd r awa l +  

4 

C I DR 0 . 0 9 
o n l y  + 0 . 0 4 

C I DR +  0 . 1 6  
P M SG + 0 . 0 3 

l!'l 
C o n t r o l  0 . 0 7 

+ 0 . 0 4 

6 

0 . 4 1  
+ 0 . 0 7 

0 . 58 
+ 0 . 0 4 

0 . 3 9 
+ 0 . 08 

8 

o .  7 2  
+0 . 1 9 

1 .  5 3  
+ 0 . 2 9 

1 .  3 2  
+0 . 2 6 

1 0  

1 .  2 7  
+0 . 2 1 

1 .  7 4  
+ 0 . 3 6 

2 . 5 4 
+ 0 . 3 2  

1 2  

1 .  6 5  
+ 0 . 2 0 

2 . 8 2 
+ 0 . 3 8  

2 . 1 7 
+0 . 4 7 

1 4  

1 .  3 5  
+ 0 . 2 4 

2 . 3 6 
+ 0 . 3 6 

2 . 64 
+0 . 2 3 

1 6  

0 . 84 
+0 . 2 2 

1 .  4 7  
+0 . 4 0 

1 .  7 5  
+0 . 5 1 

1 8  

0 . 2 4 
+ 0 . 1 3 

0 . 5 6 
+ 0 . 2 4 

0 . 0 6 
+ 0 . 04 

+ D a y  0 d a y  o f  C I DR w i t hd r a w a l  
0 Day 1 - 2  i n  c y c l i c  e w e s  e q u i v a l e n t t o  " Day 4 a f t e r  C I D R  w i  t h d ra1,ra l "  ( s e e  t ex t )  
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4 . 3 . 0VULATORY ACTIVITY AFTER CIDR WITHDRAWAL 

4 . 3 . 1 .  Inci d ence o f  ovula t i on 

Table 4 - 1 7  p resen t s  the number o f  animals in wh i ch ovula t i on had 

occur red in t he ovaries  when laparosco p i es were made at 54 , 60 , 66 or 7 2  

h and a t  one week a f t e r  CIDR wi t hdrawal . These d a t a  were analysed for  

pos s i b l e  var i a t ion ow ing to  breed , t reatment  and group on the inci dence 

of ovula t i on ( Table 4-1 8 ) . Main e f fec t s  were i nd i v i dually f i t t ed in 

t h i s  model owi ng t o  the presence o f  ex t reme values i n  the da t a .  More 

Romney animals ovulated t han did BLX bu t t he d i fference was no t 

s ign i f i can t . More ovulat i ons occurred ( P <0 . 00 1 )  in animals t re a t ed 

wi t h  PMSG ( 9 7 . 1 % )  t han when CIDR t rea tmen t alone was gi ven ( 6 9 . 4% ) . 

There were no s ign i f i can t e f fec t s  on the overall i n c idence o f  ovula t i on 

be t ween g roups of hogge t s  exami ned at d i f feren t t i mes . 

A t o t a l  o f  7 2  ewe lambs were laparos coped bu t t here were only 4 

animals ( 5 . 56%)  in wh i ch twin ovulat i ons were recorded . The d a t a  we re 

too few for an adequa t e  analys i s , but  i t  was n o t ed t ha t  all twin  

ovula t i ons occur red in t he BLX hogge t s  ( Table 4-1 9 ) . 
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Table 4 - 1 7  Propo r t i on o f  ewe lambs wh i ch ovula ted by var ious t i mes 

a f t e r  CIDR w i t hdrawal . 

Group Treatmen t Breed Time a f t e r  CIDR wi thdrawal I To tal hogge t s  
54h I 60h I 66h l 72h  I 1wk ovula t i ng 

CIDR Rom 0 / 3  0 / 3  1 / 3  0 / 3  
BLX 0 / 3  0 / 3  1 / 3  1 / 3  

1 9 1 1 2  

CIDR Rom 1 / 3  2 / 3  0 / 3  0 1 3  
+PMSG BLX 0 / 3  1 / 3  2 1 3  0 / 3  

CIDR Rom 0 / 3  1 / 3  2 1 3  
BLX 2 / 3  0 / 3  0 / 3  

2 101 1 2  

CIDR Rom 2 / 3  0 / 3  1 / 3  
+PMSG BLX 2 / 3  0 / 3  0 / 3  

CIDR Rom 1 / 3  0 / 3  1 / 3  
BLX 0 / 3  1 / 3  0 / 3  

3 8 / 1 1  

CIDR Rom 0 / 2  1 / 2  1 / 2  
+PMSG BLX 2 1 3  1 / 3  0 / 3  

CIDR Rom 1 / 3  1 / 3  0 / 3  
BLX 1 / 3  1 / 3  1 / 3  

4 1 1 1 1 2  

CIDR Rom 1 / 3  2 / 3  0 / 3  
+PMSG BLX 1 / 3  2 1 3  0 / 3  

CIDR Rom 0 / 3  2 1 3  1 / 3  
BLX 0 / 3  0 / 3  2 1 3  

5 1 1 / 1 2  

CIDR Rom 1 / 3  2 / 3  0 1 3  
+PMSG BLX 2 1 3  1 / 3  0 / 3  

CIDR Rom 1 / 3  1 / 3  
BLX 2 1 3  0 / 3  

6 101 1 2  

CIDR Rom 3 / 3  I 1 / 3  I +PM SG BLX 2 / 3  



Tab le 4-1 8  E f fe c t  o f  breed o f  hogge t , t rea tmen t and laparoscopy 

group on the i n c i dence of ovula t i on by 1 week a f t e r  

CIDR w i thd rawal . 

Clas s i f i ca t i on 

BREED 

Romney 

BLX 

TREATMENT 

CIDR 
CIDR + PMSG 

GROUP 

1 
2 
3 
4 
5 
6 

Source o f  Var i a t i on 

BREED 
TREATMENT 
GROUP 

No . o f  hogge ts  

35 

36 

36  
35  

12  
12  
1 1  
1 2  
1 2  
1 2  

d . f  
Analy s i s  

1 
1 
5 

Inci dence o f  ovula t i on 
( % )  

85 . 7  ± 0 . 60 

80 . 6  ± 0 . 67 

69 . 4  ± 0 . 78 
97 . 1  ± 0 . 29 

7 5 . 0  ± 1 .  30 
83 . 3  ± 1 . 52 
7 2 . 7  ± 1 . 4 1 
9 1 . 7  ± 0 . 8 3 
9 1 . 7  ± 0 . 8 3 
83 . 3  ± 1 . 1 2 

o f  Dev i ance 
Dev i ance 

0 . 1 1  NS 
16 . 55 * * *  

3 . 2 2 NS 

67 



Table 4- 1 9  Di s t r i bu t i on o f  hogge t s  in wh i ch twin ovula t i ons occurred 

a f t e r  CIDR wi thd rawal . 

No . No . 

68 

Class i f i ca t i on No . ovula t i ng wi t h  twin ovu la t i ons 

BREED 

Romney 
BLX 

TREATMENT 

CIDR 
CIDR + PMSG 

GROUP 

1 
2 
3 
4 
5 
6 

35 
36  

36  
35 

1 2  
1 2  
1 1  
1 2  
1 2  
1 2  

30 
29 

25 
34 

9 
1 0  

8 
1 1  
1 1  
1 0  

0 
4 

1 
3 

2 

1 

1 
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4 . 3 . 2 . T i me o f  ovula t i on 

Table 4-20 shows the number of an imals wi t h  recen t ly rup t u red 

f o l l i cles observed in the ovaries  at 54 , 60 , 66 and 72 h a f t e r  wi t hd rawal 

accord i ng t o  groups . The mean t i me o f  ovula t i on rela t i ve t o  t he breed 

of an i mal and t rea tmen t is also g i ven in Table 4-2 1 .  There were no 

s ign i f i can t e f fe c t s  of t hese var i ables on the t i me of ovula t i on . 

Compar i s ons were also made be t ween i nd i v i dual groups as t o  when 

ovula t i on occurred ( Table 4-22 ) .  The resu l t s  f o r  Groups 1 and 2 

an i mals show t ha t  laparoscopy a t  5 4  h d i d  no t a f f e c t  t he occurrence of 

ovula t i on by 60 o r  7 2  h .  Fu r t her the resu l t s  f o r  Groups 2 V 6 and 3 v 

6 shows that  laparoscopy a t  60 or  66 h ,  respec t ively d i d  no t a f f e c t  

ovula t i on a t  7 2  h .  Compa r i sons made between Group 3 and 5 animals 

shows that laparoscopy a t  60 h resul t ed in more ovula t i ons a t  6 6  h 

( P <0 . 1 ) ,  but  i t  was no t s i gn i f i can t a t  7 2  h .  In fac t the early 

laparoscopy c learly d i d  no t re t ard ovula t i on i n  the Group 5 an i mals as 

5/9 hogge t s  also ovula t ed by 66 h .  Laparos copy a t  5 4  h also d i d  n o t  

i nh i b i t ovula t i on occu r r i ng 6 6  h ( G roup 4 v Group 3 ; P<0 . 0 1 )  and also 

by 72 h ( P<0 . 05 ) . Thus i t  appeared that the laparoscopy abou t the t i me 

when ovula t i on m igh t be expec ted d i d  not suppress i t s occurrence . 

However i n  all groups there were some an i mals that d i d  no t ovula t e ,  

even i n  2 / 1 2  an i mals exam i ned f i rs t a t  7 2  hours af t e r  CIDR wi t hd rawal . 



Table 4-20 Di s t r i bu t i on of  an i mals ovula t i ng by var i ous hours a f t e r  

CIDR wi thd rawal . 

T i me o f  Laparos copy 

54 60 66 72 I Total 

GROUP 

1 1 1 1 2  3 1 1 2  4 1 1 2  8 1 1 2  

2 6 / 1 2  1 / 1 2  7 1 1 2  

3 3 / 1 1  3 1 1 1  6 / 1 1  

4 4 / 1 2  6 1 1 2  1 1 1 2  1 1 / 1 2  

5 3 1 1 2  5 1 1 2  8 / 1 2  

6 8 / 1 2  8 1 1 2  

7 0  



Table 4 - 2 1  E f fe c t  o f  breed and t rea t men t on the  mean t i me o f  

ovula t i on af t e r  wi t hdrawal o f  CIDR ( h ) . 

Class i f i ca t ion  

BREED 

Romney 

BLX 

TREATMENT 

CIDR 
CIDR + PMSG 

Source o f  Var i a t ion  

BREED 
TREATMENT 

No . of ewes 
ovula t i ng 

2 3  

2 5  

1 7  
3 1  

Analys i s  
d . f  

1 
1 

Time o f  ovula t i on 
( Mean ± s . e ) 

64 . 96 ± 1 .  29  

65 . 7 6 ± 1 .  2 2  

66 . 7 1 ± 1 . 5 3 
64 . 65 ± 1 . 07 

o f  var i ance 
Mean Squere 

7 . 7 3 NS 
46 . 1 5 NS 

7 1  



Table 4-22  Compa r i son o f  t i me o f  ovula t i on ( h  a f t e r  CIDR wi thd rawal ) 

be t ween groups o f  hogge t s  

Compa r i son T i me of No . o f an i mals Dev i ance 
Group obse rva t i on ovula t i ng 

1 v .  2 60 4 1 1 2  v .  6 1 1 2  0 . 6 9 NS 
7 2  8 1 1 2  v .  7 1 1 2  0 . 1 8 NS 

3 v .  5 6 6  3 / 1 1  v .  8 1 1 2  3 . 6 7 P <0 . 1 
7 2  6 1 1 1  v .  8 1 1 2  0 . 35 NS 

3 v .  4 66 3 1 1 1  V .  101 1 2  7 . 7 9 ** 
7 2  6 / 1 1  V . 1 1 1 1 2  4 . 3 6 * 

2 v .  6 7 2  7 1 1 2  v .  8 1 1 2  0 . 1 8 NS 
3 v .  6 7 2  6 1 1 1  v .  8 1 1 2  0 . 35 NS 

7 2  



7 3  

4 . 3 . 3 .  Inci dence o f  oes t rus 

A) Expe c t ed " f i r s t  " oes t rus 

Table 4-23  shows the percen tage of ewe lambs wh i ch came i n t o  

oes t rus wi t h i n  7 days a f t e r  CIDR wi t hd rwal . Da ta from one an i mal was 

excluded f rom t he analys i s  because of dea t h . Surpr i s i ngly , even t hough 

the groups were selec t ed randomly , analys i s  shows only group 

d i f fe rences were s i gn i f i can t ( P <0 . 05 )  in the i nc idence o f  " f i rs t "  

oes t rus . 

B )  Expe c t ed " se cond" oes t rus 

Table 4-24 shows t he e f fec t of breed , t reatmen t and group on t he 

occurrence o f  over t oes t rus at  the t i me o f  expec ted se cond oes t rus 

fol lowing CIDR wi t hd rawal ( i . e .  approxima t ly 14  days af t e r  CIDR 

wi thd rawal ) .  There were no s i gn i f i can t e f f e c t s  o f  breed , t reatmen t and 

group nor were the ma in i n t e rac t i ons s i gni f i can t . 



Table 4-23  E f fe c t  o f  breed , t re a t men t and group on the i n c i dence 

of oes t rus w i t h i n  7 days of CIDR wi t hd rawal ( % ) . 

Clas s i f i c a t i on 

BREED 

Romney 

BLX 

TREATMENT 

CIDR 
CIDR + PMSG 

GROUP 
1 
2 
3 
4 
5 
6 

Source o f  Var i a t i on 

BREED 
TREATMENT 
GROUP 

No . of lambs 

30 

24 

36  
35 

12 
12 
1 1  
1 2  
1 2  
1 2  

d . f 
Analys i s  

1 
1 
5 

Inci dence o f  oes t rus 
( Mean ± s . e ) 

85 . 7  ± 0 . 06 

66 . 7  ± 0 . 08 

69 . 4  ± 0 . 08 
82 . 9  ± 0 . 06 

91 . 7  ± 0 . 08 
75 . 0  ± 0 . 1 3 
54 . 6  ± 0 . 1 6 
91 . 7  ± 0 . 08 
83 . 3  ± 0 . 1 1 
58 . 3  ± 0 . 1 5 

o f  Dev iance 
Dev i ance 

3 . 6 2 
0 . 8 1 

15 . 2 1 ** 

7 4  
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Table 4 - 2 4  E f fe c t  o f  breed , t reatment and group o n  t h e  o ccurrence o f  

oes t rus a t  t he expec t ed second oes t rus a f t e r  CIDR wi t hd rawal 

Clas s i f i ca t i on 

BREED 

Romney 
BLX 

TREATMENT 

CIDR 
CIDR +PMSG 

GROUP 
1 
2 
3 
4 
5 
6 

Source o f  Var i a t i on 

BREED 
TREATMENT 
GROUP 

No . o f lambs 

35 
36  

36  
35 

1 2  
1 2  
1 1  
1 2  
1 2  
12  

Analys i s  o f  
d . f  

1 
1 
5 

Inci dence o f  oes t rus 
( % )  

80 . 0  ± 0 . 07 
7 2 . 2  ± 0 . 08 

69 . 4  ± 0 . 08 
82 . 9  ± 0 . 06 

75 . 0  ± 0 . 1 3  
83 . 3  ± 0 . 1 1  
7 2 . 7  ± 0 . 14 
66 . 7  ± 0 . 14 
75 . 0  ± 0 . 1 3  
83 . 3  ± 0 . 1 1 

Dev i ance 
Dev iance 

0 . 59 NS 
1 . 8 2 NS 
1 .  39 NS 
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4 . 3 . 4 .  Synchron i z a t i on o f  oes t rus 

A) Expec t ed " f i rs t "  oes t rus 

The e f f e c t s  of t reatmen t and breed on the d i s t r i bu t i on of the 

ons e t  of oes t rus over the 74  h af t e r  CIDR wi thd rawal are shown i n  Tab l e  

4-25 and F i g . 4-7 a and b .  

The mean t i mes o f  ons e t  o f  oes t rus in Romney and BLX an i mals were 

4 1 . 5  and 4 1 . 7  h and i n  CIDR- and CIDR + PM SG- t rea t ed animals , 43 . 0  and 

40 . 5  h ,  respe c t i ve ly . Analys i s  of these da ta d i d  no t show a 

s i gn i f i can t d i f ference be tween breed or  t reatment i n  the t i me t ha t  

oes t rus was observed . Surpr i s i ngly , the group e f fec t s  were s i gn i f i can t 

( P<0 . 05 )  and t hus the ons e t  o f  oes t rus appeared t o  be a f fec t ed by 

laparoscopy and i t s as s o c i a ted hand l i ng procedures . However i n  the 

an i mals wh i ch showed hea t mos t were reco rded before t he f i rs t 

laparosco py was a t temp t ed . 

B )  Expec t ed " se cond " oes t rus 

Tab l e  4-26 and Fig . 4-8 a and b shows the e f fec t of breed and 

t rea t me n t  on t he d i s t r i bu t i on of the ons e t  of oes t rus during the 

expe c t ed " se cond '' oes t rous per i od . Only an i mals wh i ch i n i t ially showed 

f i rs t  oes t rus wi t h i n  one week of CIDR wi thd rawa l were cons i dered and 

t hen t he onse t of second oes t rus was recorded from t he day t ha t  the 

f i rs t  ewe lambs was d e t e c t ed i n  hea t . There were no s i gni f i can t 

d i f fe rences be t ween breed or  t reatmen t i n  the frequency d i s t r i bu t i ons 

reco rded . 



Table 4-25 E f fec t o f  b reed and t rea tme n t on the i n t erval be tween CIDR 

removal and the ons e t  o f  the  f i rs t oes t rus . 

No . 

T rea t men t Breed t rea t ed 

Romney 18  
CIDR 

BLX 18  

-

Romney 1 8  
CIDR+ 
PMSG BLX 18  

Source of  var i a t ion 

BREED 
TREATMENT 
GROUP 

2 4  32  40 
I n t e rval ( h )  
48 5 6  6 2  6 8  

No . ( % )  o f  ewe lambs in  oes t rus 

1 ( 6 )  1 ( 6 )  5 ( 28 )  1 ( 5 )  3 ( 1 6 )  

3 ( 1 6 )  1 ( 6 )  1 ( 6 )  3 ( 1 7 )  2 ( 1 1 )  

6 ( 33 )  7 ( 39 )  3 ( 1 7 )  

4 ( 2 2 ) 6 ( 3 3 )  1 ( 6 )  

Ana ly s i s  o f  Var i ance 
d . f  Mean Squere 

1 
1 
5 

0 . 004 NS 
0 . 324  NS 
8 . 5 24 * 

1 ( 6 )  

7 4  

1 ( 6 )  

1 ( 6 )  

Total  
animals 

( % )  

1 1 ( 6 1 )  

1 1 ( 6 1 )  

1 7 ( 94 )  

1 2 ( 6 7 ) 

....., 
....., 
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Table 4-26  Breed and t rea tmen t e f fe c t s  on the synch ronisat ion o f  

oes t rus one cycl e  a f t e r  CIDR w i thdrawal . 

TREATMENT 

CIDR 

CIDR + 
PMSG 

BREED 

Romney 

BLX 

Romney 

BLX 

No . 

Treated 

18  

1 8  

18  

18  

1 2 
In terval Days + 
3 4 5 6 

No . ( % )  of  hogge t s  i n  oes t rus 

2 ( 1 1 )  3 ( 1 7 )  6 ( 33 )  

1 ( 6 )  1 ( 6 )  2 ( 1 1 )  3 ( 1 7 )  2 ( 1 1 )  

1 ( 6 )  1 ( 6 )  5 ( 28 )  3 ( 1 7 )  4 ( 2 2 ) 

1 ( 6 )  3 ( 1 7 )  5 ( 28 )  2 ( 1 1 )  

No t e :  + Reco rded f rom day o f  t he f i rs t  ewe re turning to  oes t rus 

Source of Var i a t i on 
Analys i s  of  Var i ance 

d . f  Mean Squere 

BREED 1 0 . 64 NS 

TREATMENT 1 3 . 88 NS 

GROUP 5 0 . 74 NS 

7 To tal No . 

o f  hogge t s ( % )  

1 1  ( 6 1 )  

1 ( 6 )  1 0  ( 56 )  

1 ( 6 )  15 ( 8 3 )  

1 1  ( 6 1 )  

CIO 
Q 
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4 . 3 . 5 .  Cycle  leng t h  

T h e  e f fe c t s  o f  breed , t rea tmen t and group o n  t h e  cycle leng t h  are 

summari s ed in Table 4-27 . An i mals whi ch d i d  no t come i n t o  hea t during 

the f i r s t  week a f t e r  CIDR wi thdrawal were excluded f rom the analys i s . 

The mean ( ± s . e )  i n t erval between succes s ive oes t rous peri ods was 

1 7 . 3  and 1 6 . 4  days for Romney and BLX an i mals , res pec t i vely , but t h i s  

d i f ference was non s igni f i can t . 

The two shor tes t cycle lengths  were 1 3  and 1 4  days dura t i on whi le 

the two longes t i n teroes t rous i n t e rvals were 2 3  and 2 5  days . 

PMSG t reatmen t d i d  no t shor t en the cyc le leng th nor d i d  

laparoscopy . There were no s igni f i can t i n t erac t i ons between any o f  the 

mai n  e f fec t s .  



----------------- -

84 

Table 4-27 E f fec t o f  breed , t rea t men t and group on cycle leng t h . ( d )  

Class i f i c a t i on No . o f hogge t s  
C�cle leng t h  
( ean ± s . e ) 

BREED 

Romney 28 1 7 . 3  ± 0 . 4 1 

BLX 2 1  1 6 . 4  ± 0 . 29 

TREATMENT 

CIDR 2 2  1 6 . 5  ± 0 . 4 1 

CIDR + PMSG 2 7  1 7 . 3  ± 0 . 36 

GROUP 

1 9 1 6 . 7  ± 0 . 3 7 
2 9 1 6 . 2  ± 0 . 55 
3 6 1 6 . 5  ± 0 . 34 
4 9 1 7 . 0  ± 0 . 85 
5 9 1 7 . 6  ± 0 . 97 
6 7 1 7 . 4  ± 0 . 48 

Analys i s  o f  Vari ance 
Source of Var i a t i on d . f  Mean Squere 

BREED 1 9 . 8 2 NS 
TREATMENT 1 7 . 06 NS 
GROUP 5 2 . 3 9 NS 
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4 . 4 .  APPLICATION AND RETENTION OF CIDRs AND SPONGES 

The inse r t i on of t he Sponges and CIDR was accompli shed in mos t 

hogge t s  w i t hou t d i f f i cu l ty . However ,  in  several an imals i t  was evi den t 

that  t he S ponge o r  CIDR had not  been depos i t ed very deeply i n t o  the 

vag i na . I t  was deci ded that excess i ve force should be avo i d ed and t hus 

any damage t o  the i n t e rnal t i s sues . 

The loss rate  o f  Sponges was 34% and 1 3 . 5% i n  1984 and 1985 , 

respec t i vely . The comparable f igures for CIDRs were 2% and 3 . 9% .  

Fa i lure t o  lodge the sponge i n  the an t e r i o r  vag i na was cons idered t o  

cause exces s i ve loss o f  the s ponges . I n  the expe r i ment  i n  1986 all  

CIDRs were r e t a i ned for the full  per i od o f  t rea tmen t . 



----------------�---- ------------

CHAPTER FIVE 

DI SCUSSION 

5 . 1 .  REPRODUCTIVE PERFORMANCE AFTER CIDR TREATMENT 

5 . 1 . 1 .  Inci dence o f  oes t rus 

In the f i r s t  year ' s t r ial 78% of CIDR- t reated lambs showed 

oes t rus , whi ch was less t han among the Con t rol  ( 86% ) , Ma t i ng ( 84 % )  and 

Sponge t reated animals ( 92% ) . The propor t i on of ewe lambs in oes t rus 

in t h i s  s t udy was s i m i lar to that repo r t ed by Aso f i  ( 1 984 and McM i l lan 

( 1986 ) and h igher t han in mos t spon t aneous ly cycl i ng hogge t s  ( 72% : 

Ch ' ang and Raes id e , 1 957 ; 55% : Hight e t  al . , 1 97 3 ;  47% : Alli son and 

Kel ly , 1 97 8 ) . 

I n  the fol lowing year 5 1 %  o f  t he CIDR- t rea t ed an i mals came i n t o  

oes t rus , and a s i m i lar incidence was recorded i n  the o ther groups . 

W i t h i n  both  years o f  the t r i al , t reatmen t wi t h  CIDRs and Sponges 

produced a s im i lar inc idence of oes t rus i n  the hogge t s . The resu l t s  

therefore agree wi t h  t he f ind i ng o f  Welch e t  al . ( 1 984 ) and Maxwel l  and 

Barnes ( 1 986 )  in adul t  ewes and McM i l lan ( 1 986 ) wi th hogge t s , t ha t  CIDR 

t reatmen t can be reasonably e f fe c t ive for i nduc t i on o f  oes t rus . 

There was a s ign i f i cant d i f ference be tween years i n  the i n c i d ence 

of oes t rus fol low i ng e i ther type of proges t agen t reatmen t . Also the 

incidence of naturally occurring oes t rus d i f fe red be tween years and was 

h i ghe s t in 1984 . The apprec i able d i f ference in pre-ma t ing l i ve we i gh t  

o f  hogge t s  b e t ween years ( 38 kg v 3 1  kg in 1 984 and 1985 ) i s  the mos t 

l i kely reason for the var i a t ion in occurrence o f  oes t rus . A l t hough 

insu f f i cent  data  were avai lable in t he presen t s t udy to quan t i fy the 

rela t i onsh i p  between au tumn l i vewe i gh t  and oes t rous ac t i v i ty , i t  is  

w i d e ly recogn i sed that  a pos i t ive rela t i onsh i p  exi s t s  

( Dy rmunds s on , 1 9 7 3 ; Craig 1 98 2 ; and Moore e t  al . , 1 98 3 ) . 
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T h e  i nj ec t i on o f  a small amoun t o f  gonad o t rophin following CIDR 

removal i nc reased the  number o f  hogge t s  i n  oes t rus in the 1 986 t r i a l  

( 83% v 70% ) . McM i llan , ( 1 986 )  a l s o  ob t ained a n  improvemen t i n  res ponse 

i n  Romney x Coopwo r t h  animals fol lowi ng a CIDR + PMSG t reatmen t 

compared t o  CIDR alone . I t  i s  presumed that  add i t i onal ovulatory 

a c t i v i t y  caused by t he inj ec t ed gonad o t rophin i s  necessary t o  prov i d e  

s u f f i c i e n t  oes t rogen t o  i nduce oes t rus . 

The i n t e rval be t ween success ive oes t rous pe r i od d i d  not  show a 

h i gh degree o f  variabi l i ty ;  the range was f rom 1 3  t o  2 5  days , and t h i s  

was s i mi lar t o  t h a t  repor t ed b y  Ch ' ang and Raes ide ( 1 957 ) , bu t mos t 

ani mals showed a cycle leng t h  c lose t o  the mean value . The mean 

i n te rval of 1 6 - 1 7  days agrees wi t h  t ha t  previ ous ly recorded in Romney 

lambs ( 1 7 days : Ch ' ang and Raes ide , 1957 ) .  Un like many o t he r  repor t s  

( Hafez , 1 95 2 ; Moun i b  e t  al . , 1965 ; McM i l lan , 1981 ) ,  mean i n t e r-oes t rous 

i n t e rvals in t h i s  s t udy were close to t hose record ed in adul t s  

( Eas twood , 1 975 ; J Dyrmundsson , 197 8 ) . 

5 . 1 . 2 .  Synchron i z a t i on o f  oes t rus 

Al t hough fewer CIDR- t rea t ed t han Sponge- t rea t ed ewe lambs were 

ma t ed wi t h i n  5 days i n  1984 ( 45% v .  70% ) ,  the pa t t e rn o f  ma t i ng was 

s i m i la r . The peak o f  mat ing occurred on the s econd day and t h i s  was 

s im i la r  to the resul t of McM i l lan ( 1 986 ) . 

The synchron i s a t i on o f  mat ings wi t h i n  3 days o f  wi t hd rawal i n  t h i s  

s t udy was f a r  less t han t ha t  repor t ed b y  McM i l lan ( 1 986 )  wi t h  Romney 

hogge t s ,  t he compa r i son being CIDR- t rea t ed 45% v 79% and Sponge - t rea t ed 

58% v 8 2 % ,  respec t i vely . The low synchron i s a t i on r a t e  fol lowing bo t h  

t rea t men t sys t ems i s  probably rela t ed to  l i vewe i gh t o r  growth  

charac t e r i s t i c s  o f  the an i mals . �e lch et  al . ( 1 984 ) repor t ed t he bes t 

synchrony o f  oes t rus occur red i n  h igh bodywe igh t , h igh feed allowance 

ewes . I n  general , t he a t tainfmen t  o f  pube r ty i s  a f fe c t ed by age and 

l i vewe ight  ( B i chard e t  al . ,  1 97 4 ;  Moore e t  al . , 1978 ; Moo re and 
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Sme a t on , 1 980 ; Moore and McM i l lan , 1984 ; McM i l lan , 1986 ) .  To ach i eve a 

good level o f  reproduc t i on i n  ewe hogge t s  Cra ig ( 1 98 2 )  has sugges ted 

that  s a t i s fact ory targe t we i gh t s  be recorded by certain ages , such as 

at leas t 35  Kg by 1 May . 

A l t hough pre-ma t i ng mean l i vewe igh t s  o f  ani mals i n  the presen t 

s tudy were h i gher than for Romney hogge ts  des c r i bed by McM i llan ( 1 98 6 ) 

( 37kg v 2 7 -3 3kg ) there was no d i f fe rence i n  the occurrence o f  the 

ma t i ng s easons . Th i s  h i gher synchron i s a t i on rate  i n  McMi l lan ' s s tudy 

may be due to gene t i c  supe r i o r i ty ( e . g .  �a ihora Romneys and Marshal! 

Romneys ) exi s t i ng .  Evidence of gene t i c  gains i n  hogge t lamb i ng 

ac t i v i ty i s  provi ded by G i bson and Craig ( 1 980 ) and selec ted hogge t s  

have demons t ra t ed a two- fold advan tage over '' comme r c i a l "  l i ne animals 

in the number showing oes t rus . A high percen tage o f  loss occurred w i th  

s ponge ( 34% and 1 3 . 5% in  1984 and 1 985 ) than wi th  CIDRs ( 2% and 3 . 9% in  

1984 and 1985 ) . These values m igh t be compared w i th the 2 6% loss f rom 

Romney hogge t s  in the work repo r t ed by ( Ch ' ang et al . , ( 1 968 ) The s ponge 

loss rate  in ewe lambs appears to be w i thin  the range cons i dered normal 

for ma ture ewes ( Keane , 1974a ; Qui rke , 1 978b ; Reed et al . ,  1 9 7 7 ) .  In 

general CIDR loss ra t e  in adu l t  ewes was low and s i mi lar to that f rom 

s ponge - t rea ted ewes , ( Maxwell and Barnes , 1986 ; �elch e t  

a l . , 1 984 ) . However , a high loss ra t e  ( 10% ) has been repor ted , 

( Harvey , 1 984 ) and t h i s  high loss rate  maybe due to  incorrect placement  

due t o  the appl i ca t o r  used . 

Fai lure t o  lodge the sponge i n  the an t e r i o r  regi on o f  the vagina 

is  l i ke ly to  be the cause o f  the loss . It  was observed that o f  the 17  

of  the 50 ewe lambs tha t los t sponges 1 2  did so w i thin  four days a f t e r  

i ns e r t i on . The an i mals were no t examined earl i e r  than 4 days a f t e r  

inser t i on , so i t  i s  n o t  known f o r  haw long the sponge was kep t  i n  the 

vag i na . 

The re t en t i on ra t e  o f  CIDRs was very high as found i n  o ther work 

( McM i llan , 1 986 ) .  
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I n  1 98 6 , the pa t tern at ma t i ng was s i mi lar be tween t reatme n t  and 

breed . In  t he t r i al conduc t ed in  1 986 , some groups rece i ved PMSG a f t e r  

CIDR w i t hd rawal , and t h i s  caused a h ighe r incidence o f  oes t rus , but  the 

overall pa t t ern of  ma t i ng was s i m i lar in  compari sons be tween t rea t men t 

and breed . Exam i na t ion o f  t he number o f  the an imals in  oes t rus a t  3 2 , 
I{ 

40 o r  48h a f t e r  CIDR showed that  the PMSG t re a t men t had C&Used a more 

prec i s e  synchron i za t ion of oes t rus . Good synchron i s a t i on was 

mai n t a i ned at the expe c t ed second oes t rus period . S i m i lar resu l t s  have 

been s hown by McM i l lan in ewe lambs ( 1 986 ) and by Eas twood in adu l t  

ewes ( 1 975 ) . Fur ther , o t her work has shown that proge s t e rone 

synchron i za t ion of oes t rus remains e f fec t ive for 3 oes t rous cycles and 
,----

t ha t  laparo t omy a t  each o f  t hese cycles does n o t  markedly a f f e c t  the 

degree of  synchron i za t i on in  adul t ewes ( Clarke , 1 97 3 ) . In  the present  

work wi t h  hogge t s  repea ted laparos copies conduc t ed t o  record t he t i me 

of ovula t i on d i d  no t appear to marked ly reduce t he synchron i za t i on a t  

s econd oes t rus . 

5 . 1 . 3 .  Ovar i an ac t i v i ty 

O f  the 60 marked lambs examined for ovarian ac t i v i ty in  1 98 4 , all  

had  ovula ted . In  a large s t udy i nvolving 3032 repo r t ed laparoscopies 

o f  ewe lambs , Cleverdon ( 1 980 ) also no t ed the lack o f  anovu lar oes t rus . 

However the occurrence o f  oes t rus wi t hou t ovula t i on can be h i gh ( 6- 3 3 % )  

i n  un t rea t ed puberal lambs ( Edey e t  al . 1977 ) .  The phenomenon also  

occurs i n  proges t agen-PMSG t reated lambs (Keane , 1 975b ; Qu i rke , 1 9 7 9c ) . 

I n  t he 1 98 6  t r ial , a f ew an i mals also showed oes t rus wi t hou t 

ovula t i on ( 4 . 2% ) . 

The inc idence o f  mul t i ple ovula t i on a f t e r  CIDR ( 15%)  o r  Sponge 

( 20% ) t re a t men t s  was s i milar t o  that in  an imals no t t rea t ed wi t h  

p roge s t agen ( 15 % ) . S i m i lar resul t s  were repo r t ed b y  McM i l lan ( 1 98 6 )  

and he concluded that the abi l i ty o f  the hogge t t o  produce mul t i ple 

ovula t i ons was independen t o f  the me t hod o f  synchron i sa t i on 

admi n i s t ered . Sign i f i can t increases i n  ovu lat ion ra t e  may occur a f t e r  

p roge s t agen-PMSG t reatme n t  ( Allen and Lamm ing , 1 96 1 ;  Keane , . 1 9 74 b ;  
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Qu i rke , 1 9 7 8 a )  and these are related t o  the dose level of PMSG ( Qu i rke 

1 9 7 9 c , M cM i llan 1 986 ) . In the 1986 t r i al only a few an i mals had 

mul t i ple ovul a t i ons a f t e r  the CIDR ( 2 . 7% )  or CIDR + PMSG ( 8 . 6% )  

t reatmen t . The low quan t i ty o f  PMSG ( 200 I . U . ) i nj ec t ed barely 

s t i mul a t ed ex t ra ovula t i on , bu t i t  was no t i c i able tha t  much more 

f o l l i cular ac t iv i t y  was p resen t i n  the PMSG- t rea ted animals t han i n  

those g i ven CIDR alone . 

The low ovula t i on rate  may also be rela t ed t o  a seas onal e f fec t . 

The present work was carr i ed ou t in the early breed i ng seas on ( la t e  

Apr i l ) , wh i le i n  o ther s t ud i es high ovula t i on ra t es have o ccurred i n  

an i mal t rea t ed later  in t he b reed i ng season . Th i s  sugges t i on i s  

suppor ted b y  t h e  observa t i on o f  Wheeler and Land ( 19 7 7 ) who repor t ed 

that  hogge t s  w i l l  respond , i n a s i m i lar fashion t o  ewes , wi t h ovula t i on 

r a t e  r i s i ng t o  a peak a t  the second o r  t h i rd cycle o f  the season caused 

by the decline in gonadal s t i mula t i on . 

Info rma t i on on t he t i me o f  ovula t i on was o b t a i ned by repea t ed 

laparoscopy and inspec t i on o f  t he ovaries  t o  de t e c t  rup ture o f  

f o l l i cles  and forma t i on o f  corpo ra lutea . The mean t i me o f  ovula t i on 

was 6 6 . 7  and 64 . 7  h a f t er CIDR and CIDR + PMSG t reatmen t , respe c t i vely . 

Unl i ke many o ther s tud ies  ( Ki l leen and Moore , 1 9 70 ; Cogn i e  e t  al . , 

1970 ; Bas cho f f  e t  al . ,  1 9 7 3 ; Evans and Robinson , 1 980 ) , the t i me o f  

ovula t i on i n  rela t i on t o  proges tagen wi thd rawal was no t advanced 

s i gn i f i can t ly by t rea tmen t wi th PMSG . Th i s  lack of an e f fe c t  may have 

been due to the low level of gonado t roph i n  admini s t ered ( 200 i . u . ) .  

Us i ng a range o f  gonado t rophin  doses and higher than used here , 

Bascho f f  e t  al . ,  ( 1 973 ) has repo r t ed that PMSG s i gn i f i can t ly decreased 

the t i me f rom s ponge wi thd rawal t o  ovulat i on and no ted s igni f i can t ,  

l i near and quadrat i c  rela t i onships . 

Repea t ed laparoscopy as a pos s i ble s t ress ful factor  d i d  not  cause 

any e f fe c t  on the t i me of ovulat ion . Walke r et al . 1986 also no t ed a 

s i m i lar lack o f  an e f fe c t  i n  adu l t  ewes , al t hough repeated laparos copy 

i s  a s s o c i a t ed wi th a sus tained i nc rease in plasma cor t i sol  levels . The 
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s ame researcher repo r t ed that preovula tory surges o f  LH and ovula t i on 

were supressed i n  s easonally anovular ewes by the i n t roduc t i on o f  rams . 

However , s i ngle laparoscopy followed by f requent blood sampling d i d  not  

p reven t the ewes f rom ovula t i ng . Fur t hermore it  was unl i kely that  

there was any , d ras t i c i n t e r f e rence wi t h  the ovulat ory ac t i on o f  the LH 

s urge , s i nce one ewe subj e c t ed to repeated laparos copy had an LH surge 

and ovula t ed ( Ma r t i n  et al . , 198 1 )  

5 . 1 . 4 .  Pregnancy 

The conce p t i on rates to all  servi ces for j o i ned lambs in the 

ma t ing , s ponge and CIDR- t reated groups were 57% , 56% and 56% i n  1 984 

and 34% , 1 9% and 26% in 1 985 , respec t i vely . In  1 984 , no d i f ferences 

occurred i n  conce p t i on percen tage be tween t reatmen t s , but  i n  the next 

year s ponge - t reated animals showed a poorer resu l t  t han for the o ther 

two groups . Thi s  resul t  was s i mi lar to  tha t  wi th adul t  ewes ( Boland e t  

al . , 1 98 3 ; Welch e t  al . , 1984 . 

H i gh fer t i l i za t i on rates have been repo r t ed for ewe lambs by 

several workers ( Ki l leen and Qui rke , 1 9 7 9 ; McM i l lan and McDonald , 1 985 ) . 

Thus t here i s  p resump t i ve evi dence that sperm t ranspor t wi t h i n  the 

female t ract  t o  t he s i t e of f er t i l i sa t i on can be sat i s fact o ry and i s  

unl i ke ly t o  b e  a maj o r  factor l imi t i ng fer t il i ty i n  ewe lambs . However 

appre c i able pos t f er t i l i za t i on losses are apparen t i n  na t u rally cycl i ng 

hogge t s  ( McMi l lan and McDonald , 1 985 ) o r  fol lowing hormonal 

synchron i z a t ion ( Qu i rke , 1 9 7 9 c )  and these w i l l  cause a reduc t i on i n  

concep t i on ra te . 

No geno type d i f f erences i n  fer t i l i ty were found i n  t h i s  s t udy , nor 

i n  that of Hohenboken and Cochran ( 1 9 7 6 ) . Howeve r ,  in  many o t hers 

s tud i e s  the super i o r  fer t i l i ty in na turally cyc l i ng cros s b red an i mals 

compared to  s t raigh t bred animals has been noted ( Al l i s on et al . , 1 9 7 5 ; 

McM i l lan , 1 98 1 ;  Aso f i , 1 984 ) . The small number o f  an imals in the 

t reatment groups i n  rela t i on to  the expe c t ed s i z e  o f  any t rea tmen t 
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Compar i son o f  the resu l t s  for  the two years shows that i n  1985 a l l  

groups had low conce p t i on r a t e s  wh i ch was no t surpr i s i ng as t h e  animals 

were l igh t e r  than an i mals i n  the p rev i ous year . Moore e t  al . ( 1 98 3 )  

also repor ted a d i f ference be tween years i n  concep t i on rate and 

s ugges ted t h i s  to be rela ted to var i a t ion in body we igh t s  of the 

hogge t s . The ges t a t i on leng ths were 144 and 145 days i n  the animals 

that  were ho rmonal ly t reated , bu t also s i mi lar ( 1 4 2 , 141 days in 

1984 , 1 985 ) i n  the mat ing group an i mals . The re seems to  be no apparent 

reason for a d i f ference o f  3 days in ges tat i on leng th rela t ive t o  the 

me thod o f  oes t rus i nduc t i on . Prior  t o  analys i s , data an hogge t s  

abor t i ng t he i r  lambs or del i ver ing a t  ex t reme t i mes were excluded s o  

that  only p regnancies of " normal '' dura t i on we re cons i dered . 

5 . 1 . 5 .  Lambing performance 

As  an t i c i pa t ed the animals in the ho rmone- t reated groups had a 

concen t ra t ed per i od for lambing compared t o  the ma t i ng group hogge t s . 

The mean day o f  b i r th be tween years varied by approximately 1 week and 

occurred abou t the 2 0  Oct ober . Th i s  is later in the s eason than when 

ma ture s  ewes w i l l  lamb and therefore in compar i sons of progeny , those 

f rom hogge t s  i n  cont ras t t o  mature ewes may be d i sadvan t aged . In 

compari s ons o f  the s ame geno types , Aso f i  ( 1 984 ) also no t ed tha t Romney 

hogge t s  produced the heav i es t lambs , bu t McM i l lan and M cDonald ( 1 983 )  

found the reverse t o  be the s i tua t ion and the BLX hogge t s  produced 

lambs approxima t e ly 0 . 5  kg heav i e r . 

Lamb b i r t h  we igh t s  d i f fered qu i t e markedly be tween years . The 

d i f ference of 4 . 2kg v 3 . 3kg can be explained largely by d i f ferences i n  

pas ture allowances . However i n  t h e  p resen t t r i al pas ture allowances 

were not measured bu t i t  is cons idered that the managemen t given to  the 

animals i n  1985 would have kep t  feed intake a t  a lower value that  in 
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t h e  previous season . 

Very few hogge t s  had mul t i ple b i r t hs .  In s i mi lar work w i t h  

hogge t s ,  McM i llan ( 1 986 ) has repo r t ed fe r t i l i ty and mul t i pl e  b i r th ra t e  

were i ndependen t o f  me t hod o f  synchron i z a t i on and h e  also no t ed very 

few mul t i pl e  b i r ths . The BLX animals had more mul t i pl e  b i r ths t han 

Romney hogge t s  in bo t h  years . Th i s  res u l t  was no t surp r i s i ng as o ther 

workers ( Coop and Clark , 1965 ; McM i l land and McDonald , 1 983 ; Asof i ,  

1 98 4 ) have also no t ed the supe r i or i ty o f  cross bred animals t ha t  were 

n a turally ma t ed . 

The 47% o f  lambs weaned per ewe j o i ned i n  1 984 was s i m i lar t o  t ha t  

repo r t ed by Moore e t  al . ( 1 983 )  as an average for Romney , Coopwo r t h  and 

Perendale hogge t s , and Aso f i  ( 1 984 )  w i t h  BLX and Romney hogge t s . 

Nei ther  t rea t men t nor breed d i f ference i n  wean i ng percen t age was 

observed in e i ther year . The lowe r wean i ng rate  ( 2 1% )  in 1 985 was 

mai n ly due to the l igh ter  j o i n i ng l i vewe i gh t wh i c h  resul t ed in poor 

oes t rous ac t i v i ty and low concep t i on ra t e .  Craig ( 1 982 )  has repo r t ed a 

very wide  var i a t i on dur i ng 8 years ( 4-43%) for Romney hogge t s  i n  the 

Vai hora sheep b red i ng scheme , and this was assoc i a t ed w i t h  s easonal 

feed supply and l i vewe i gh t s  o t t a i ned . 

5 . 1 . 6 .  Fleece we ight  

Fleece we ight  d i d  no t vary s ign i f i can t ly be tween t reatmen t and 

b reed . Supe r i o r  woo l  produc t i on for one year-old BLX hogge t s  over 

Romneys did no t appear i n  t he 1 984 s t udy ( 3 . 7  Kg , BLX v .  3 . 8  Kg 

Romney ) ,  but  d i d  i n  1 985 ( 2 . 7  Kg , BLX v .  2 . 5Kg , Romney ) .  Th i s  resul t 

i n  i n  agreemen t wi t h  the f i nd i ngs repo r t ed by H i gh t and Jury ( 1 9 7 1 ) ,  

McM i l lan and McDonald ( 1 983 ) , and Aso f i  ( 1 984 ) . 

I t  i s  b e l ieved that  the charac t e r i s t i c  e f fec t s  on f leece we i gh t  

t h a t  m igh t occur i n  the BLX animals are small ( Rae and Vi ckham , 1 9 7 0 ) . 



·--- - - --- ------------------

The year d i f fe rence o f  3 . 7kg v 2 . 6kg i n  1984 and 1985 i s  subs t an t i al 

and re f l e c t s  the d i f ference in feed supply be tween the two years . 

Undoubt edly the lamb growth rate  was sUppressed in 1985 and i t  i s  

evident  i n  t he f l eece weigh t recorded . 
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Non p regnan t hogge t s  had heavier  fleece we igh t s  t han those that  

p roduced lambs . In cont ras t ,  Craig ( 1 982 ) noted that an i mals wi t h  

s i ngle lambs had 0 . 3Kg more wool than non pregnan t hogge t s  wh i ch were 

s i m i lar � o  those lambing twins . As hogge t shea r i ng usually occurs 

p r i o r  to par t ur i t i on t hen any e f fe c t s  on fleece we igh t  are owing to the 

e f fe c t  of ges t a t i on and not  added t o  by lac t a t i on . Bake r et al . ( 1 98 1 )  

observed l i t t l e  d i f f erence i n  hogge t fleece we igh t s  rela t i ve t o  

p regnancy s t a t us . Howeve r  t h e  fleece weigh ts  recorded when t h e  an i mals 

are shorn prior t o  ma t i ng a t  19  mon ths-o f-age may well reflect  the 

i n f luence of the hogge t s  lac t a t i onal perfo rmance ( Aso f i , 1984 ) and 

e s pe c i ally i f  the lac t a t i on per i od was prolonged . 
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5 . 2 .  UPTAKE OF PROGESTERONE FROM THE CIDR 

The ova r i e c t omi sed an i mals p rovi ded data  on t he clearance o f  

p roges t e rone f rom t h e  CIDR . The levels o f  p roges t erone recorded i n  t h e  

b lood r o s e  rapidly a f t er inser t i on o f  t h e  CIDR . Max i mum values were 

obse rved 24 h a f t e r  inser t i on . '/ The levels then decreased gradually and 
l 

fell  abrup t ly wi t h  the removal o f  CIDR . These values for 

ovar i e c t om i s ed t rea t ed hogge t s  were s imi lar t o  those found by Barnes 

( 1 987 ) . E i gh t  hours a f t er removal f rom ani mals , plasma p roges t e rone 

f e l l  s ign i f i can t ly to basal levels . These f i gures are cons i s t e n t  wi t h  

many o thers s tu d i e s ( Ai nswo r t h  and Downwy , 1986 ; Hamra e t  al . , 1 98 6 ; 

Barnes , 1 987 ) Proges t erone levels we re higher i n  en t i re ewe lambs g i ven 

CIDR t han in ovar i e c t omi sed shee p .  In fact  at Day - 2  ( be fore CIDR 

i ns e r t i on ) one o f  the  en t i re ewe lambs had a high proge s t e rone level o f  

2 . 1  ng/ml wh i ch ind i ca t ed an ac t i ve corpus lu t eum . Cunni ngham e t  

al . ( 1 97 5 )  also repo r t ed that  high pre- i mplan t a t i on p roges t e rone level 

( 0 . 4-0 . 9  ng/ml ) i s  s ugges t ive o f  lu t eal ac t i v i ty .  The en t i re an imals 

t re a t ed wi t h  CIDRs also reached max i mum levels qui ckly the peak being 

o b t a i ned by 3 days a f t e r inse r t i on . Fol lowing th i s , p roges t erone 

d ec l i ned gradually to 1 . 08 ng/ml on Day 1 1 .  Th i s  was a s i m i lar pa t t ern 

to t ha t  found by Hamra e t  al . ( 1 986 ) us i ng 9% CIDRs . 



9 6  

5 . 3  PROGESTERONE PRODUCTION AFTER INDUCED OVULATION 

The pat tern o f  proges t erone produc t i on dur i ng the oes t rous cycle 

a f t er CIDR wi thdrawal in Con t ro l  and CIDR + PMSG - t rea ted ewe lambs was 

in agreement  wi t h  that  in natu rally cycling ewes ( Sarda e t  al . ,  1 9 7 3 ) 

o r  i n  adu l t ewes a f t e r  CIDR + PMSG i nduced ovulat ion ( A i nswo r t h  and 

Downey , 1986 ) . There was also a s i m i lar pa t te rn of proges terone 

p roduc t i on recorded in the ewes t reated only wi th CIDRs , but the blood 

levels were lowe r ,  especi ally on days 8-14 , t han in CIDR + PMSG- t reated 

ani mal s . Th i s  e f fe c t  was not  due to  the PMSG- t reated hogge t s  produc i ng 

more p roge s t e rone due t o  a h i gher ovula t i on rate  and t hus more corpora 

lu t ea as none had twin ovula t i ons . Howeve r ,  Evans and Rob i ns on ( 1 980 ) 

repor ted  a s t rong l i near and pos i t ive relat i onsh i p  be tween plasma 

p roge s t e rone on days 6 and 1 3  o f  t he cycle and dose o f  PMSG . The large 

part of the i ncrease was due to an increase in the number of corpora 

lu t ea p lus large l u t e i n i z ed folli cles . These la t t e r  s t ruc tures 

developed f rom folli cles wh i ch did no t rup ture at  the t i me o f  ovula t i on 

but  lu t e i n i zed and became e f fe c t ive producers o f  proges t e rone . The 

l i near e f fe c t  of PMSG on plasma proges terone sugge s t s  that 

over-s t i mu la t ion o f  fol l i cles may also res u l t  i n  overs i zed corpora 

l u t e a  and consequen ty high proges terone concen t ra t i ons . 
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5 . 4 .  CONCLUSION 

In the presen t s tudy , the  breed i ng performance and produc t i v i t y  o f  

CIDR- t rea t ed ewe lambs has been recorded in conj uc t i on wi t h  

Sponge- t rea t ed , as well a s  nat urally ma t ed and non-bred con t emporary ewe 

lambs . 

The use o f  CIDRs has been demons t ra t ed t o  be an e f f e c t ive 

subs t i t u t e  for s ponges i n  ach ieving synchron i s a t ion and concep t i on i n  

hogge t s . In many respec t s , CIDRs were eas i e r  and qui cke r t o  i ns e r t  and 

wi t hd raw t han s ponges and lower loss rates were recorded . The 

unpleasan t vagi nal d i s charge , whi ch has been observed o f t en wi t h  s ponge 

t rea t men t o f  shee p , was no t no t ed when us i ng CIDRs . In compar i son t o  

na t ural ma t ing i n  ewe lambs , t reatmen t wi th  CIDRs was ewfec t i ve i n  

respe c t  o f  t h e  i n c i dence o f  oes t rus , concep t i on ra t e  and wean i ng 

performance . 

Yhen PMSG was used i n  conj unc t i on wi th  CIDR t reatmen t a l t hough i t  

d i d  no t achieve a be t t er synchron i z a t ion o f  oes t rus i t  d i d  cause more 

animals to show oes t rus and t hese ovula t ed . I t  is cons idered t ha t  PMSG 

i mproved t h e  e f f ec t i venes o f  CIDR t rea t men t and especi ally i f  the  ewe 

lambs were requi red t o  be bred early in the season . I t  was apparen t 

t ha t  animals needed t o  be wel l  fed and grown for CIDR t reatmen t t o  be 

e f fe c t i v e  in i nduc t i on of early breed ing .  



REFERENCES 

Ai nswor th , L .  and Downey , B . R .  ( 1986 )  A con t rolled i n t e rnal 

d rug-release d i s pense r  con t a i n i ng proges t erone for 

cont rol of the oes t rus cycle of ewes . 

Ther i ogenology, 2 6 : 847-856 . 

Allen , D . M .  and Lammi ng ,  G . E . ( 1 96 1 )  Some e f f e c t s  of  nu t r i t ion on the 

growt h  and sexual developmen t o f  ewe lambs . 

J . Agr i c . Sci . Camb . , 5 7 :  8 7 -95 . 

Al l i son , A . J .  and Kel ly , R . W .  ( 1 975 ) Prelim inary s t ud ies  on the 

e f fe c i ency o f  ma t i ng ewe hogge t s . Proc . N . Z .  Soc .  

Ani m .  Prod . , 35 :  8 3 . 90 .  

A l l i son , A . J .  and Kel ly , R . W .  ( 1 978 ) Some e f fec t s  of  l i vewe igh t and 

breed of ewe on fer t i l i ty and fecund i ty .  Pro c . 

N . Z .  Vet . Assn . Sheep Soc . , 8 :  24-30 . 

A l l i son , A . J . , Kel ly , R . W . , Lewi s ,  J . S . and Binn i e , D . B .  ( 1 975 ) 

Preliminary s tudies  on the e f f i c i ency o f  ma t i ng ewe hogge t s . 

Proc . N . Z .  Soc . Ani m .  Prod . , 35 :  83-90 

All i son , A . J .  and McNa t ty , K . P .  ( 1 97 2 )  Leve ls of  Proge s t e rone 

in peri pheral blood plasma of Romney and Merino ewes 

during the oes t rous cycle . N . Z .  J ,  Agr i c .  Res . , 1 5 :  

825-830 . 

Apps , A . W . J  ( 1953 ) The ma t i ng o f  hogge t s . N . Z .  J .  Agr i c . , 8 7 :  

1 1 2 . 

Arend t ,  J . , Symors , A . M . , Laud , C . A .  and Pryde , S . J .  ( 198 3 )  

Melatonin can induce the early ons e t  o f  the breed i ng season 

in ewes . J .  Endocr . , 97 : 395-400 . 

Asdel l , S . A .  ( 1 946 )  In : Pat t erns o f  mammalian rep roduc t i on .  

I thaca , New York , Coms t ock Pub l i shing Co . Zoc . [ ABA 15 : 140 ] 

( c i ted by Dyrmunds son , 1 97 3 ) . 



Aso f i , M . K .  ( 1 984 ) A s t udy on the breed i ng performance o f  Romney and 

Border Le i ces t e r  cross Romney ewe hogge t s  and t wo-year-old 

ewes . Ph . D  Thes i s , Mas sey Un ivers i ty ,  New Zealand . 

Bake r , R . L . , Clarke , J . N . , Di prose , G . D . ( 1 98 1 )  E f f e c t  o f  ma t i ng ewe 

hogge t s  on l i fe t i me p rodu c t i on in Romney sheep . Prel i m i nary 

resul t s . Proc . N . Z .  Soc . An i m .  Prod . , 4 1 :  198-203 . 

Bake r ,  R . L . , S t e i ne ,  T . A . , Vabeno , A . W . , Bekke r , A .  and Gj edrem , T .  

( 1978 ) E f f e c t  o f  ma t ing ewe lambs on l i f e t ime p roduc t ive 

per formance . Ac t a  Agr i c . Scand . , 28 :  203-2 1 7 . 

99 

Barlow , R.  and Hodges , C . J .  ( 1 976 ) Rep rodu c t ive per formance o f  ewe 

lambs : gene t i c  correla t i on wi t h  wean i ng weigh t and subsequen t 

reproduc t i ve performance . Aus t r .  J .  Exp . Agr i c . An i m .  

Husb . , 1 6 :  3 2 1-324 . 

Barnes , D . R .  ( 1 987 ) CIDR d i s penser . Ewe and hogge t p lasma p roges t e rone 

levels during the inser t i on per i od . Proc . 4 t h  

AAAP An i m .  Sci . Congr . : p p . 228 . 

Berard i ne l l i , J . G . , Dai ley , R . L . , Bu t che r , R . L .  and Inskeep ,  E . K .  

( 1 980)  Source o f  c i rcula t i ng Proges t erone i n  p re puber tal  

ewes . B i o l . Reprod . , 2 2 :  233-2 3 6 . 

B i chard , M . , Youni s s , A . A . , Fores t ,  P . A .  and Cumbe rland , P . M .  ( 19 7 4 ) 

Analys i s  o f  produc t i on records f rom a lowland sheep flock 4 .  

Fac t or s  influencing the  inc i dence o f  succes s ful p regnancy 

in young females . An i m .  Prod . , 1 9 :  1 7 7 - 1 9 1 . 

B i t t man , E . L . , Dempsey , R . J .  and Karsch , F . J .  ( 1 98 3 )  P i neal melatonin 

secre t i on d r ives t he reproduc t i ve res ponse t o  daylengh t 

i n  the ewe . Endocrinology, 1 1 3 :  2 2 7 6 -2283 . 

Boland , M . P . , Crosby , T . F .  and Gordon , I .  ( 1 98 3 )  Ovarian res ponse i n  

ewes fol lowing horse  an t e r i or p i t u i tary e x t rac t and 

proge s t agen t reatmen t . Ani m .  Prod . Sc i . , 6 :  1 1 9 - 1 2 7 . 

Bosho f f , D . A . , Van Ni ekerk , C . M .  and Mo rgen t hal , J . C . ( 1 97 3 )  T i me o f  



ovula t i on i n  the Karakul ewe following synchron i z a t ion o f  

oes t rus . S . Af .  J .  Ani m .  Sc i . , 3 :  1 3 - 1 7 . 

Braden , A . W . H . , Moule , G . R .  ( 1 964 ) E f f e c t s  o f  s t ress on ovar i an 

morpho logy and oes t rus cycle i n  ewes . Aus t .  J .  Agr i c . 

Res . , 15 :  937 . 

Brad f o rd , G . E . , Qui rke , J . F . , Har t , R .  ( 1 97 1 )  Na tural and i nduced 

ovula t i on rate  of Finn i sh Landrace and o t her breeds o f  

s heep . An i m .  Prod . , 1 3 :  6 2 7 -635 . 

B rown , W . B . , Forbes , J . M .  ( 1980)  Di urnal var i a t i ons o f  plasma 

p rolac t i n i n  growing sheep under two l i gh t i ng reg i mes and 

the e f fe c t  of pineale c t omy . J .  Endocr . 84 : 9 1 - 9 9 . 

100 

Bur fening , P . J . , Hovers land , A . S .  and VanHorn , J . L . ( 1 974 ) Occurrence 

and f requency of oes t rus i n  range ewe lambs . Proc . 

Amer i can Soc . Ani m .  Sci . , 25 : 2 1 1 -2 1 3 . 

Bur fening ,  P . J .  and Van Horn , J . L . ( 1 9 7 0 )  Induc t i on o f  fer t i le oes t rus 

i n  prepuberal ewes during the anoes t rus season . J .  Reprod . 

Fer t . , 2 3 :  147-150 . 

Cappa i , P . , Cogni e ' , Y . , Branca , A .  ( 1 984 ) Use o f  the ram e f f e c t  t o  

i nduce sexual ac t i v i ty i n  Sarda ewes . In : The Male 

i n  Farm An i mal Reproduc t i on ( Eds ) Couro t , M .  I s t .  Nat . de  la 

Phys i olog i e  de la Reproduc t i on Nouz i l ly , F rance . Pub . 

Mar t i nus Nij ho f f .  pp . 290-303 . 

Ch ' ang , T . S . , M cDonald , M . F .  and Wong , E . D .  ( 1 968 ) Induc t i on o f  oes t rus 

and ovula t i on i n  Romney ewe hogge t s  wi th a proges tagen . 

N . Z .  J .  Agr i c .  Res . , 1 1 :  525-532 . 

Ch ' ang , T . S .  and Raes ide , J . I .  ( 1 957 ) A s t udy on t he b reed i ng season 

of Romney ewe lambs . Proc . N . Z .  Soc . An i m . Prod . , 1 7 :  

80-87 . 

Chu , T . T . , and Edey , T . N . C .  ( 1 978 ) Reproduct ive performance o f  ewe 

lamb at pube r t y . Proc . Aus t .  Soc . An i m .  Prod . , 1 2 :  25 . 



101  

Clarke , I . J .  ( 1 97 3 )  A s tudy o f  t he ovar i an response o f  New Zealand 

Romney ewes sequen t i ally supe rovula t ed wi t h  Pregnan t Mare ' s  

Serum gonad o t roph i n . M . Agr . Sc i . Thes i s , Mas s ey Univers i ty,  

New Zealand . 

Cleverdon , J . M .  ( 1 98 1 )  Oes t rous and ova r i an ac t i v i ty o f  Booroola 

M e r i no crossbred ewe hogge t s . Proc . N . Z .  Soc . An i m .  

Prod . , 4 1 :  189- 1 9 2 . 

Cleverdon , J . M .  and Har t ,  D . S .  ( 1 980)  The oes t rous and ova r i an 

ac t i v i ty o f  Boroola Mer i no crossbred ewe hogge t s . 

M .  Appl . Sc i . , Lincon College ,  New Zealand . 

Cogn i e ' , Y . , Gaye r i e ,  F . , Oldham , C . M .  and Poindron , P .  ( 1 980 ) 

Increased ovul a t ion rate  a t  the ram- i nduced ovula t i on 

and i t s commercial  appl i ca t ion . Proc . Aus t .  Soc . 

Ani m .  Prod . , 1 3 :  80-8 1 . 

Cogni e ' , Y . , Mar i ana , J . C . , Th imon i e r , J .  ( 1 970)  E tude du mome n t  

d ' ovula t i on chez la breb i s  normale o u  t rai tee p a r  un 

p roge s t agen assoc i e  ou non a une inj e c t i on de PMSG . 

Ann . B i o l . An i m .  B ioch . B i oph . , 10 :  15-24 . 

Cogn i e ' , Y .  and Mauleon , P .  ( 1 983 )  Con t rol o f  reproduc t ion in  

the  ewe . In : Sheep p roduc t i on ,  ( Eds ) � .  Hares ign , 

� . ; Bu t t ewor ths , London . p p  381-392 . 

Cogni e ' , Y . , Sel laras Mon t ells , J . M .  and S i e r ra-Al franca , I .  

( 1 97 7 )  I n tens i f i ca t i on reprodu c t iva med ian t e  

me t odos hormonales en ovej as de raza manchega y c rue 

cadzowx manchega : i n c i dencia de la lac t a t ion sobre 

la fer t i l i dad . An . Fac . Ve t .  ( Zarag . ) 1 1 - 1 2 : 

6 25-640 . Ci ted by S t e f fan , J .  e t . al . 1 98 2  

Ani m .  Reprod . Sci . 5 :  1 9 7-198 . 

Colas , G .  ( 19 7 5 ) The use o f  Proges t erone se 9880 as an aid  for 

Ar t i f i c ial  Insemina t i on i n  ewes . Ann . B i o l . Ani m .  

B i och . B i oph . , 1 5 :  3 1 7 - 3 2 7 . 



102 

Colas , G .  ( 1 9 7 9 ) Fer t i l i ty i n  the ewe a f ter  Ar t i f i c ial  Insem i na t i on 

w i t h  fresh and f rozen semen a t  the i nduced oes t rus , and 

i nf luence of the pho toperiod on the semen qual i ty in t he ram . 

L i ves t ock Prod . Sc i . , 6 :  153-166 . 

Coop , I . E .  and Clarke , V . R .  ( 1 965 ) A compari son o f  Romney and f i r s t  

cross Border Le i ces t e r-Romney ewes for expor t  lamb 

produc t i on . N . Z .  J .  Agr i c .  Res . , 8 :  188-203 

Cox , R . I . , Wi lson , P . A . , Ma t tner , P . E .  ( 197 6 )  I mmmun i z a t i on o f  the  

ewes t o  oes t rogens : E f fec t s  on  the oes t rous cycle  and 

par t ur i t i on . Ther i ogenology, 6 :  607 . 

Craig , R . L .  ( 1 982 ) Breed i ng f rom Romney ewe hogge t s  i n  the  Wai hora 

Group Breed ing Scheme . N . Z .  Agr i c .  Sc i . , 1 6 :  101- 104 . 

Croke r , K . P . , Bu t le r , L . G . , John , M . A .  and McColm , S . C . ( 1 98 2 )  I nduc t i on 

of ovula t i on and cyc l i ng ac t iv i ty in anoes t rous ewes w i t h  

t e s t o s t e rone t rea t ed we thers and ewes . The r i ogenology, 1 7 : 

349-354 . 

Cumm i ng , I . A . , Buckmas t e r , J . M . , Blockey , M . A .  de B . , God i ng ,  J . R . , 

W i n f i eld , C . G . , and Bax t er , R . W .  ( 1 9 7 3 ) Cons t ancy o f  

i n t e rval between lu t e i n i z i ng hormone release and ovula t i on 

in t he ewe . B i o l . Reprod . , 9 :  24-29 . 

Cumm i ns , L . J . , O ' Shea , T . , B i ndon , B . M . , Lee , V . W . K .  and F i nd lay , 

J . K .  ( 1 983 )  Ovar i an i nh i b i n  con t en t  and sens i t i v i ty t o  

i nh i b in i n  Booroola and con t rol s t ra i n  Merino ewes . 

J .  Reprod . Fer t . , 6 7 :  1-7 . 

Cunn i ngham , N . F . , Saba , N .  and M i l lar , P . G .  ( 1 975 ) Re lease of  

proge s t e rone f rom s i l i cone rubber i mplan t s  i n  v i t ro ,  

and the  e f f ec t s  o f  the i mplan t s  on plasma p roges t erone 

levels in sheep . J .  Reprod . Fer t . , 43 : 555-558 . 

Cunn i ngham , N . F . , Saba , N .  and M i llar , P . G .  ( 1 9 7 7 ) The e f fe c t s  o f  

p roge s t e rone and oes t rad i ol-17B t rea t men t on plasma hormone 



levels and on the reprodu c t i ve behav i our o f  ewes in  l a t e  

anoes t rus and early i n  t h e  breed i ng season . Res . 

Ve t .  Sc i . , 2 2 :  324-32 9 . 

Dal ton , D . C .  ( 1 98 1 )  Hogge t lamb i ng .  Ach i ev i ng good performance . 

M i ni s t ry o f  Agr i cu l t ure and Fi sher i e s , Agl i nk , FPP 552 . 

Dal ton , D . C . , Kni gh t ,  T . W .  and Johnson , D . L . ( 1 980 ) Lamb survival 

i n  sheep breeds on New Zealand Hill Coun t ry .  N . Z .  Agr i c .  

Res . , 23 :  1 6 7 - 1 7 3 . 

103  

Denamur ,  R .  and Mauleon , P .  ( 1 963 )  The e f fe c t  o f  hypophyse c t omy on the 

morphology and h i s t o logy o f  the corpus lu t eum in sheep . 

Ci ted by Foo t e , W . C .  ( 1 968 ) Con t ro l  o f  reproduc t i on 

wi t h  o r  wi t hou t hormones . Wool techno logy and sheep 

b reed i ng, 1 5 :  87-97 . 

Donald , H . P . , Read , J . L . , Rus s e l l , W . S .  ( 1 968 ) A compara t i ve t r i al 

o f  cross bred ewes by Finnish Land race and o ther s i res . 

Ani m . Prod . , 10 :  4 1 3 -4 2 1 . 

Downi ng ,  J .  and Lees , J . L . ( 1 9 7 7 )  Unpublished data c i t ed by J . L . , 

Lees i n  paper given t o  B r i t i s h  Counci l Course no . 7 2 9 , 

Ed i nburgh . Ci t ed by Gordon , I .  ( 1 98 3 ) . 

Ducke r , M . J . , Bowman . J . C .  and Temple , A .  ( 1 9 7 3 )  The e f f e c t  o f  cons tant 

pho tope r i od on t he expres s i on o f  oes t rus in  the ewe . 

J .  Reprod . Fert . , 1 9 :  143- 150 . 

Du t t ,  R . H .  and Cas ida , L . E .  ( 1 984 )  A l t e rat ion o f  the es t rual cyc l e  

i n  sheep b y  use o f  proges t erone and i t s e f fe c t  upon 

subsequen t ovu la t i on and fer t i l i ty .  Endocr inology , 4 3 : 

208- 2 1 7 . 

Dyrmunds s on , O . R .  ( 1 9 7 3 )  Pube r t y  and early rep rodu c t ive per formance 

in sheep . I .  Ewe lambs . An i m .  B reed . Abs t r . , 4 1 : 

2 7 3-289 . 

Dyrmundsson , O . R .  ( 1 9 7 8 )  S t ud ies  on the breed i ng season o f  I celand i c  



ewes and ewe lambs . J .  Agr i c . Sci . Camb . , 90 :  275-28 1 . 

Dyrmundsson , O . R .  ( 198 1 )  Na tural fac tors  a f f e c t i ng pube r ty and 

reproduc t ive performance in ewe lambs . A rev i ew .  

Lives t .  Prod . Sc i . , 8 :  55-65 . 

Dyrmundsson , O . R .  and Lees , J . L . ( 1 9 7 2  a )  A t tainmen t o f  pube r t y  and 

reproduc t i ve performance in Clun Fores t ewe lambs . J .  

Agr i c . S c i . Camb . , 78 :  39-45 . 

1 04 

Dyrmunds s on , D . R .  and Lees , J . L .  ( 1 9 7 2  b )  E f f e c t  o f  rams on the ons e t  

o f  breed i ng season i n  Clun Fore s t  ewe lambs . J .  Agr i c . 

S c i . Camb . , 79 : 269-27 1 .  

Eas twood , K . C .  ( 1 975 ) A s t udy o f  the reproduc t i ve performance o f  two 

year-old Romney and Border Le i ces t e r  X Romney ewes a f t e r  

d i f fe ren t ial feeding and gonadot rophin t rea t men t . 

M . Agr i c . S c i . Thes i s , Mas sey Un ivers i ty, New Zealand 

Edey , T . N . , Chun , T . T . , Ki lgour , R . , Smi t h ,  J . F .  and Tervi t ,  H . R .  

( 19 7 7 )  Es t rus wi thou t ovula t ion i n  puberal ewes . 

Ther i ogenology, 7 :  1 1- 1 5 . 

Edey , T . N . , Ki lgou r , R . , B remner , K .  ( 1 978 ) Sexual behav i our and 

reproduc t i ve performance of ewe lambs at or a f t e r  pube r ty . 

J .  Agr i c . S c i . Canb . , 90 :  83-91 . 

Edgar , D . G .  and B i lkey , D . A .  ( 1 963 )  The inf luence o f  rams on the onse t  

o f  the b reed i ng season i n  ewes . Proc . N . Z .  

Soc . An i m .  Prod . , 2 3 :  79-8 7 . 

Evans , G .  and Arms t rong , D . T .  ( 1 984 ) Reduc t i on o f  s perm t ranspor t 

i n  the ewes by superovulat ion t rea t men t s . J .  Reprod . Fe r t . ,  

70 : 47-57 . 

Evans , G .  and Robinson , T . J .  ( 1980)  The con t rol  o f  fe r t i l i ty i n  

sheep : Endocrine and ovar i an res ponses t o  proges tagen-PMSG 

t reatmen t i n  the breeding s eason and in anoes t rus . 

J .  Agr i c .  Sci . Camb . , 94 :  69-88 . 



Eya l , E .  ( 1968 ) The i n t roduc t i on o f  rams as a fac t o r  i n f luencing 

s exual ac t iv i ty o f  ewes . I s rael J .  Agr i c . Res . , 8 :  

359-366 . 

105 

F i t zgerald , J . A .  and Bu t le r , W . R .  ( 1 978 ) Reprodu c t ive ho rmone pa t t e rns 

from b i r t h  to pube r ty i n  ewe lambs . Biol . Reprod . , 18 :  

( su pp . 1 )  55A (Abs t . , 1 1 0 ) . 

F i t zgerald , J .  M i c hel , F . , Bu t le r ,  W . R .  ( 1 98 2 )  Grow t h  and s exual 

ma tura t ion in ewes : d i e t ary and seasonal e f f e c t s  modula t i ng 

Lu t ei n i z i ng Hormone secre t i on and f i rs t ovula t i on .  B i o l . 

Reprod . , 2 7 :  864-8 7 0 . 

F i t z s i mons , J . M . , Hanrahan , J . P . ( 1 984 ) Immun i za t i on o f  ewe lambs 

aga i ns t andros t enedi one . Research Repo r t  pp . 74 .  

F l e t cher , I . C . , Lindsay , D . R .  ( 19 7 1 )  E f f e c t  o f  ram on t he dura t i on 

of oes t rous behav iour i n  ewes . J .  Reprod . Fer t . , 25 :  

253-259 . 

t 
Foo t e ,  W . C . , Se f i d bakh t ,  N .  and Madson , M . A .  ( 1 9 7 0 )  Puberal es t rus 

cycle pa t t erns i n  the ewe . J .  An i m .  Sci . , 30 :  86-90 . 

Fos t e r ,  D . L .  ( 1 980 ) Does season o f  b i r t h  a l t er the age o f  t he pube r tal  

reduc t i on i n  res ponse t o  s teroid  nega t i ve feedback i n  the  

lamb? B i o l . Reprod . , 2 2 :  ( Suppl . 1 ) 89A . 

Fos t e r , D . L .  ( 1 984 ) Preovulatory gonad o t roph i n  surge sys t em o f  

p repube r tal  female sheep i s  exqu i s i t e ly sens i t ive t o  t he 

s t imulatory feedback ac t ion o f  es t rad i o l . 

Endocrinology, 1 15 : 1 186-1189 . 

Fos t e r ,  D . L . , Cook , B . , and Nalbandov , A . V .  ( 1 9 7 2 a )  Regulat ion o f  

lu t e i n i z i ng hormone ( LH )  in  the fetal  and neona tal lamb : 

e f fe c t s  o f  cas t ra t i on dur i ng the early pos t n a t al per i od 

on levels o f  LH i n  sera and pi t u i t a r i es of  neona tal  lambs . 

B i o l . Reprod . , 6 :  253-257 . 



106 

Fos t e r , D . L . , Cruz , I . A . , Jackson , G . L . , Cook , B .  and Nalbandov . A . V .  

( 1 9 7 2  b )  Regula t i on o f  lu t e i n i z ing hormone i n  the f e t al and 

neona tal lamb . I l l . Release of LH by the pi tui t ary in v i vo 

i n  response to  c rude ovine hypo thalam i c  ex t rac t or  pu ri f i ed 

po rcine gonado t roph i c  releas i ng fac tor . Endo c r i nology, 90 : 

6 7 3-68 3 . 

Fos t e r , D . L . , Jaffe , R . B .  and Ni swender , G . D . ( 1 975b ) Sequen t i al 

pa t t e rns o f  c i r cula t i ng Lu t e i n i z i ng Hormone and 

Fol l i cle S t i mula t i ng Hormone in female sheep dur i ng 

the early pos tna tal period : E f f e c t  of  gonadectomy . 

Endoc r i nology, 96 : 15-2 2 .  

Fos ter , D . L . and Kars ch , F . J .  ( 1975 ) Developmen t o f  the mechan i s m  

regula t i ng t h e  preovula t o ry surge o f  lu t e i n i z i ng hormone 

in sheep . Endocr inology, 97 : 1 205- 1 209 . 

Fos t e r , D . L .  and Karsch , F . J .  ( 1 976 ) Inh i b i t i on o f  ton i c  secre t i on o f  

lu t e i n i z ing hormone by proges terone i n  imma ture sheep . 

Endoc r i no logy, 99 : 1-6 . 

Fos ter , D . L . , Lemons , J . A . , Jaf fe , R . B .  and Ni swender , G . D . ( 1 975c ) 

Sequen t i al pa t t e rns o f  c i rcula t i ng lu t e i n i z i ng hormone and 

f o l l i cle s t i mula t i ng hormone in female sheep f rom early 

pos tna tal l i fe through the f i rs t  es t rous cycle . Endoc r i nology, 

97 : 985-993 . 

Fos ter , D . L .  and Ols t er , D . H .  ( 1985 ) E f f e c t  o f  res t r i c ted nut r i t i on 

on puber t y  in the lamb : Pat te rns o f  ton i c  lu t e i n i z i ng hormone 

( LH )  secret i on and compe t ency of the LH surge sys tem . 

Endocrino logy, 1 1 6 : 375-38 1 . 

Fos ter , L . D . , Roche , J . F . , Kars ch , F . J . , No r t on , H . W . , Cook,  B .  and 

Nalbandov , A . V .  ( 1 972c ) Regula t i on of l u t e i n i z ing hormone 

in the fe tal and neona tal lamb . I .  LH concen t ra t i ons in blood 

and p i tui tary . Endocrinology, 90 :  102 - 1 1 2 . 

Fos t e r ,  D . L .  and Ryan , K . D .  ( 1 979a)  Mechan i sm gove rn i ng ons e t  o f  

ovar i an cycl i c i ty a t  puber ty in the lamb . 



---------------------------------- - - - -- --

Ann . B i o l . An i m .  B i o ch . B i ophys . , 1 9 :  1 369-1 380 . 

107 

Fos t e r , D . L .  and Ryan , K . D .  ( 1 979b ) Endocr ine mechan i sms governing 

t rans i t i on i n t o  adul t hood : A marked dec rease in i nh i b i t ory 

feedback a c t ion of es t rad iol  on toni c secre t ion of lu t e i n i z i ng 

hormone i n  t he lamb dur ing pube r ty . Endoc r inology , 105 : 

896-897 . 

Fos t e r , D . L .  and Ryan , K . D .  ( 1 98 1 )  Endocrine mechan i sms gove rning 

t rans i t ion i n t o  adul t hood in female shee p . J ,  Reprod . 

Fer t .  Suppl . , 30 :  7 5-90 . 

Fos t e r , D . L . , Yel lon , S . M .  and Ols t e r , D . H .  ( 1 984 ) Endoc r ine 

phys i ology o f  pube r ty in the female shee p . lOth I n t . 

Cong. An i m .  Reprod . A . I . , VII : 16 . 

Fos t e r , D . L . , Yellon , S . M .  and Ols t e r , D . H .  ( 1 985 ) I n t e rnal and 

ex t e rnal de t e rm i nan t s  o f  t he t i ming o f  puber t y  in the female . 

J .  Reprod . Fert . , 7 5 : 327-344 . 

Fulkerson , Y . J . , Adams , N . R . , and Gherard i , P . B .  ( 198 1 )  Abi l i ty o f  

cas t r a t e  male sheep t reated wi th oes t rogen o r  tes t o t e rone 

to i nduce and d e t e c t  oes t rus i n  ewes . Appl .  An i m .  

E thol . , 7 :  57-66 . 

Geldard , H .  ( 1 984 ) F i e ld evalua t i on o f  Fecund i n  an i mmunogen 

agains t and ros t ened i one . Proc . Aus t . Soc . An i m . Prod . , 15 

185- 1 9 1 . 

G i bson , A . E .  and Cra i g ,  R . L .  ( 1 980 ) Wa i hora rams : Na t i onal asse t 

o r  dog tycke r .  Proc . Ruakura Farmers ' Con f . , 3 2 :  1 3 3 . 

G i lmour , A . R .  ( 1 983 )  REG-Gene ral i zed Linear Models Programme . 

New Sou t h  Wales Depar tmen t  o f  Agr i cul ture . 

Gluckman , P . D . , Mar t i -Hennemberg , C . , Kaplan , S . L . , Rudo l ph , A . M .  

and Grumbach , M . M .  ( 1 9 7 9 )  The ont ogeny o f  nega t i ve feedback 

by oes t rogen on gonado t rophin secre t ion in the ovine fe tus . 

Endocrino logy , 1 04 : 120  ( Abs t rac t ) . 



108 

Godlee , A .  C .  ( 1 968 ) Prom i s i ng resul t s  f rom ewe lamb ma t i ng t r i al s . 

Agr i c .  Gaze t t e New Sou t h  Wales , 7 9 :  180 . 

Godlee , A . C .  and Scarle t t ,  E . C .  ( 1 968 ) Prom i s i ng resul t s  f rom ewe lamb 

ma t ing t r i al s . Agr i c .  Gaze t t e of  New Sou t h  Wales , 7 9 :  180 . 

Goldman , B . O . and Zarrow , M . X .  ( 1 9 7 3 )  The phys i ology o f  p roges t i ns . 

In : Handbook o f  Phys i ology , Sec . 7 :  Endocrinology , Vol . 2 :  

Female reproduc t i on Sys t em .  Ame ri can Physio logy Soc i e ty , 

Wash i ng t on ,  D . C .  ( Ed i tors ) Gree p ,  R . O .  and As twood , E . B .  

p p . 547-5 7 2 . 

Gordon , I .  ( 19 6 7 a )  Proges t erone-PMS t he rapy in  the i nduc t i on o f  

p regnancy in  anoes t rus ewes and ewe lambs . J .  Dep. 

Agr i c .  F i s h .  ( I reland ) , 64 :  3-15 . 

Gordon , I .  ( 196 7 b )  Aspec t s  o f  reproduc t i on and neona tal mor t al i ty 

i n  ewe lambs and adul t sheep . J .  Dept .  Agr i c . F i sh . , 

( I r eland ) 64 : 7 2 - 1 2 7 . 

Gordon , I .  ( 19 7 3 )  Recen t p rogres s  i n  con t rolled breed i ng i n  shee p .  

Wo rld Rev . An i m .  Prod . , 9 :  19-3 3 . 

Gordon , I .  ( 1975 ) The use o f  Proges t agens i n  sheep bred by na t u ral and 

Ar t i f i c ial Insemina t i on .  Ann . Biol . An i m .  B i och i m .  B i ophys . , 

1 5 : 303- 3 1 5 . 

Go rdon , I .  ( 19 7 7 ) Appl i ca t i on o f  synchron i z a t ion o f  oes t rus and 

ovula t i on in shee p .  Proc . Symp. on Managemen t o f  Reprod 

in sheep and goa t s . Uni v .  W i s cons i n ,  Mad i son p p . 15-30 . 

Gordon , I .  ( 198 3 )  Breed ing sheep a t  younger ages . In : Con t rolled 

Breed i ng in  Farm Animals . Pe rgamon Pres s . U . K .  p p . 2 7 9 -288 . 

Gunn , R . B .  ( 1 9 7 7 ) The e f fec t s  o f  t wo nu t r i t i onal envi ronme n t s  

f rom 6 weeks p repar t um t o  1 2  mon ths o f  age o n  l i fe t ime 

per formance and reproduc t i ve po t en t i al o f  Sco t t i sh Blackface 

ewes i n  two adul t envi romen t s .  Ani m .  Prod . , 25 :  155-164 . 



Hafez , E . S . E .  ( 1 952 )  S t ud ies  on t he b reed i ng s eason and reproduc t i on 

of t he ewe . J .  Agr i c . Sc i . ,  Camb . , 42 :  189-265 . 

Hafez , E . S . E .  ( 1 953 ) Pube r ty i n  female farm an i mals . Emp. J .  Exper . 

Agr i c . , 2 1 :  2 1 7-225 . 

Hamra , A . M .  and Bryan t ,  M . J .  ( 1 979 ) Reproduc t i ve perfo rmance dur i ng 

ma t i ng and early pregnancy i n  young female sheep . 

Ani m .  Prod . , 28 :  235-234 . 

109 

Hamra , A . M .  and Bryan t ,  M . J .  ( 1 98 2 )  The e f fe c t s  of level of feed i ng 

dur i ng rea r i ng and early pregnancy upon reproduct i on i n  young 

female sheep . Ani m .  Prod . , 34 :  4 1 - 48 . 

Hamra , A . H . , Mas s r i , Y . G . , Marcek , J . M .  and Whea t on J . E .  ( 1 986 ) 

Plasma proge s t erone levels i n  ewes t reated wi t h  proge s t erone 

con t rol led i n t e rnal d rug- re lease d i s pensers , i mplan t s  and 

s ponges . An i m .  Reprod . Sc i . , 1 1 :  1 8 7 - 1 94 . 

v Harvey , T . G .  ( 1 984 ) Oes t rus synchrony and AI o f  sheep us i ng 

CIDRs a t  Ro torua ( 1 984 ) Our sys tem breeds succes s . 

I n : L i ves tock I mprovement  D i v i s i on .  New Zealand 

Dai ry Board . 

R i gh t ,  G . K .  and Jury , K . E .  ( 1 9 7 1 ) H i l l  coun t ry sheep produc t i on . I l l . 

Source o f  var i a t i on i n  Romney and Border Le i ces ter X Romney 

lambs and hogge t s . N . Z .  J .  Agr i c . Res . , 14 :  669-686 . 

R i gh t , G . K . , Lang , D . R . , Jury , K . E .  ( 1 97 3 )  H i l l  coun t ry sheep 

p roduc t i on V .  Occurrence of oes t rus and ovula t i on ra te  

of  Romney and Border Le i ces ter X Romney ewe hogge t s . 

N . Z .  J .  Agr i c . Res . , 1 6 :  509-5 1 7 . 

Hohenboken , W .  and Cochran , P . E .  ( 1 97 6 )  He teros i s  for ewe lamb 

p roduc t i v i ty .  J .  An i m .  Sci . 42 :  819-8 2 3 . 

Hols t ,  P . J .  and Braden , A . W . H .  ( 1 9 7 2 ) Ovum t rans po r t  i n  t he ewe . 

Aus t .  J .  B i o l . Sci . , 25 : 157 - 1 7 3 . 



Howland , B . E . , K i rkpa t r i ck ,  R . L . , Pope , A . L .  and Cas i d a ,  L . E .  

( 1966 ) P i t u i t ary and ovar i an func t i on i n  ewes fed on 

two nu t r i t i onal levels . J .  An i m .  Sci . , 25 : 7 1 6-7 2 1 . 

Hu f f man , L . J .  and Goodman , R . L . ( 1 985 ) 

B i o l . Reprod . , 32 ( suppl . 1 ) ,  Abs t rac t . 34 2 . 

Joube r t , D . M .  ( 1 962 ) Sex behav i our o f  pure breed and cross bred 

Mer i no and B lackhead Pers i an ewes . J .  Reprod . Fer t . , 3 :  

4 1 -49 . 

Jouber t ,  D . M .  ( 1 963 ) Pube r ty i n  female farm an i mals . An i m . Breed . 

Abs t r . , 3 1 :  2 59-306 . 

Karsch , F . J . , B i t t man , E . L . , Fos ter , D . L . , Goodman , R . L . , Legan , S . J .  

and Rob i ns on , J . E .  ( 1984 ) Neuroendoc r i ne bas i s  o f  

seasonal reproduc t i on .  

Rec . Progr .  Horm . Res . , 40 : 185-232 . 

1 10 

Keane , M . G .  ( 1 974a ) E f f e c t  o f  proge s t agen-PMS t reatmen t on reprodu c t i on 

i n  ewe lambs . I r i sh J .  Agr i c .  Res . , 1 3 :  39-48 . 

Keane , M . G .  ( 19 7 4b ) E f f e c t  o f  bodywe i gh t  on a t t a i nmen t o f  pube r t y  

and reproduc t i ve performance in  Su f folk x Galway ewe lambs . 

I r i sh J .  Agr i c . Res . , 1 3 :  263-2 7 4 . 

Keane , M . G .  ( 1975a ) E f f e c t  o f  1 7 B  oes t radiol  pre t rea t men t and sys t em 

o f  ma t ing on the reproduc t i ve performance o f  proges t egen­

PMS t rea t ed non-cycl i c  ewe lambs . I r i sh J .  Agr i c . Res . , 14 :  

7 - 1 3 . 

Keane , M . G .  ( 1 9 7 5 b )  Induc t i on o f  oes t rus and pregnancy i n  au tumn-bo rn 

ewe lambs . I r i sh J .  Agr i c .  Res . , 1 4 :  8 1 -84 . 

Keane , M . G .  ( 1 9 7 5 c )  E f f e c t  o f  age and plane o f  nu t r i t i on during 

b reed i ng on the reprodu c t ive perfo rmance o f  Suf folk X 

ewe lambs . I r i sh J .  Agr i c .  Res . , 14 :  9 1 -98 . 



1 1 1  

Keane , M . G .  ( 1 984 ) Fac tors a f f e c t i ng the occurrence o f  Pube r t y  and 

Reproduc t i on in ewe lambs . Ph . D . , Thes i s , Na t i onal Univers i ty 

o f  I reland , Dub l i n . 

Kel ly , R . � .  and Alli s on , A . J .  ( 19 7 6 ) Measurement of  ovula t i on rates  

by  laparoscopy and e f fe c t s  on  reprodu c t i ve performance . 

Proc . N . Z .  Soc .  An i m . , 36 :  240-246 . 

Kennaway , D . J .  and Gi lmore , T . A .  ( 1 984 )  E f f e c t  o f  mela tonin i mplan t s  

i n  ewe lambs . J .  Reprod . Fert . , 70 :  39-45 . 

Kennaway , D . J . , Gi lmore , E . A . , Duns tan , E . A .  ( 1 985 ) Pineale c t omy 

d elays pube r ty in ewe lambs . J .  Reprod . Fer t . , 74 :  1 1 9 - 1 2 5 . 

Kennaway , D . J .  Gi lmore , T . A .  and Seamark , R . F .  ( 1 982 ) E f f e c t  o f  

melatonin feed i ng on serum prolac t i n  and gonad o t ropin  

levels and ons e t  o f  seasonal oes t rus cycl i c i ty in sheep . 

Endocrinology, 1 1 0 :  1 7 66- 1 7 7 2 . 

Ki l leen , I . D . and Moore , N . W .  ( 1 970 ) The e f fe c t  o f  P regnan t Mare Serum 

Gonad o t roph i n  and Human Cho r i on i c  Gonad o t roph i n  on 

ovula t i on and on fe r t i l i ty in t he ewe . 

Aus t . J .  Agr i c .  Res . , 2 1 :  807-8 14 . 

Ki l leen , I . D .  and Qui rke , J . F .  ( 1 9 7 9 )  Reproduc t i ve was tage i n  Galway 

ewe lambs . In : An i mal Produc t i on Research Repor t .  Dubl i n , 

An Foras Talun t ai s . pp 87 -88 . 

Ki rkwood , R . N . , Lapwood , K . R . , Smi t h ,  � . C .  and Andersdon , I . L . ( 1 984 ) 

Plasma concen t ra t i ons of  LH , prolac t i n ,  oes t rad i ol-17B and 

proge s t erone in s ows weaned a f t e r lac t a t i on for 10 or  35  days . 

J .  Reprod . Fer t . , 70 :  95-102 . 

Kn i gh t ,  T . � .  ( 1 980)  Ons e t  o f  ma t i ng ac t i vi ty i n  Romney ewes a f t e r  

short  period o f  t eas ing . N . Z .  J .  Agr i c . Res . , 2 3 :  

2 7 7 -2 80 . 

Kn igh t , T . � . , Dal t on , D . C .  and Bigh t ,  G . K . ( 1 980 ) Changes i n  the 

med i an lambi ng dates and lamb ing pa t t ern wi t h  var i a t i on 



i n  t ime o f  j o i n ing and breed o f  t easers . N . Z .  J .  

Agr i c .  Res . , 2 3 :  2 8 1-285 . 

Kni gh t , T . Y .  and Lynch , P . R .  ( 1980a ) Source o f  ram pheromones that  

s t imula t e  ovula t i on in  the ewe . An i m .  Reprod . Sc i . , 3 :  

1 3 3- 1 3 6 . 

Kn i gh t , T . W .  and Lynch , P . R . ( 1 980b ) The pheromones f rom rams that  

s t i mula t e  ovulat ion i n  the ewe . Proc . Aus t . Soc . 

Anim . Prod . , 1 3 :  74-7 6 . 

Kni gh t , T . W . , Terv i t ,  H . R . and Lynch P . R .  ( 1 983 )  Effect  o f  boar 

pheromones , ram ' s wool and p resence of bucks on ovarian 

ac t iv i ty i n  anovular ewes early in  the bree d i ng season . 

An i m .  Reprod . Sc i . , 6 :  1 2 9-134 . 

Lamming , G . E .  ( 1 969 ) Nu t r i t i on and rep roduc t i on .  In : The 

Sci ence of Nu t r i t i on of Farm Lives t ock . Par t I .  

( Ed )  Cathbe r t son , D .  London , Pergamon Press . 

p p . 4 4 1 -453 . 

Lamond , D . R . ( 1 962 ) E f f e c t  o f  season on hormonally i nduced 

ovula t i on i n  Mer i no ewes . J .  Reprod . Fer t . , 4 :  

1 1 1 - 1 2 0 . 

Land , R . B .  ( 1 978 ) Reprodu c t ion i n  young shee p : s ome gene t i c  

and envi ronmen tal s ources o f  var i a t i on .  

J . Reprod . Fert . , 5 2 : 4 2 7-436 . 

1 1 2  

Land , R . B .  and McGovern , P . T .  ( 1 968 ) Ovula t i on and f er t i l i za t i on i n  the 

lamb . J .  Reprod . Fert . , 1 5 :  325-32 7 . 

Land , R . B . , Th i mon i e r , J .  and Pel le t i e r ,  J .  ( 1 9 7 0 )  Poss i b i l i t e  

d ' i nduc t i on d ' une decharge de LH par une i nj ec t i on 

d ' oes t rogen chez l ' agneau femelle en fon c t ion de l ' age . 

C . R . Acad . Sci . D ,  2 7 1 : 1549-1551 . 

C i t ed by Qu i rke , J . F .  ( 1 98 1 ) . 

Las t e r , D . B . , Glimp , H . A . , and Di ckerson , G . E .  ( 1 972 ) 



Fac tors a f f e c t i ng reproduc t i on i n  ewe lambs . 

J .  An i m .  Sci . , 35 : 79-83 . 

1 1 3  

Legan , S . J . , Karsch , F . J .  ( 1 980 )  Pho toper i od i c  con t rol o f  seasonal 

breed i ng in  ewes : modula t i on of  t he nega t ive f eedback ac t ion 

o f  oes t rad i o l . Biol . Reprod . , 2 3 :  1061- 1068 . 

Legan , S . J . , Karsch , F . J .  and Fos ter , D . L . ( 1 97 7 )  The endo c r i ne 

con t ro l  o f  seasonal reproduc t i ve func t i on i n  the ewe : 

a marked change i n  response to  the negat ive feed back 

ac t i on of es t rad i o l  on lu t e i n i z ing ho rmone . 

Endocrinology, 101 : 8 18-824 . 

Lee s , J . L . ( 1967 ) E f f e c t  o f  t ime o f  shear ing on t he ons e t  o f  breed i ng 

ac t i v i ty i n  the ewe . Nature . London , 2 14 : 743-744 . 

Levas seur , M . C .  ( 19 7 9 ) Though t s  on pube r ty .  The Gonads . 

Ann . Biol . An i m .  B i oc . B i oph . 1 9 : 

3 2 1-335 . 

Lew i s , K . H . C .  ( 1 959 )  Ma t i ng o f  hogge t s . Proc . N . Z .  Soc . An i m .  

Prod . , 1 9 :  1 1 1 - 1 1 9 . 

L i s hman , A . W . , De Lange G . M .  and F i lj oeu , J . T .  ( 1 969 ) 

Ab i l i ty o f  mascul i n i sed ewes to s t i mula te ons e t  

o f  t h e  b reed i ng season i n  ma iden Mer i no ewes . 

P roc . Sou t h  A f r i can Soc . An i m .  Prod . , 8 :  

140-14 1 . 

Lyle , A . D .  and Hun t e r , G . L .  ( 1 987 ) Teas i ng groups of  ewes a t  s t aggered 

i n tervals as a means o f  leve l l i ng the ram ma t i ng load and 

f lock lambing ra t e . Sou t h  Afri can J .  Agr i c . , 10 :  597 -608 . 

Mansou r , A . M .  ( 1 959 )  The hormonal con t rol o f  ovu l a t i o n  in  the imma t ure 

lamb . J .  Agr i c . Sc i . , Camb . , 52 : 87-93 . 

Mar t i n , G . B .  ( 1 984 ) Fac tors a f f e c t i ng the secre t i on o f  Lu t e i n i z i ng 

Hormone i n  t he ewe . B i o l . Rev . , 59 :  1-87 . 



Mar t i n ,  G . B . , Oldham , C . M .  and Lindsay , D . R .  ( 1 98 1 )  E f fe c t  o f  s t re s s  

d u e  t o  laparoscopy o n  plasma cor t i sol  levels , the 

preovulat ory surge of LH , and ovula t i on in  the ewe . 

The r i ogenology, 1 1 :  39-44 . 

Maxwe l l , W . M . C .  ( 1 986 )  Ar t i f i c ial Insemina t i on o f  ewes wi th f rozen­

t hawed semen at a synchron i sed oes t rus . 1 .  E f fe c t  of t i me 

1 1 4  

o f  ons e t  o f  oes t rus , ovula t i on and insemina t i on o n  f er t i l i ty / 

Ani m .  Reprod . Sci . , 10 :  301-308 . 

Maxwe l l , W . M . C . , and Barnes , D . R .  ( 1 986 )  Indu c t i on o f  oes t rus i n  

ewes us i ng a con t ro ll ed i n t e rnal drug release dev i c e  

and PMSG . J .  Agr i c . Sci . Camb . , 106 : 201- 203 . 

McCal l ,  D . G .  ( 1980 ) Env i ronmen tal i n f luences on hogget  lambing and 

subsequen t reprodu c t ive performance . N . Z .  J .  Exp. Agr i c  . .  

( submi t t ed for  publ i c a t i on ) . 

McGu i r k ,  B . J . , Be l l , A . K .  and Smi t h ,  M . D . ( 1 968 ) The e f fe c t  o f  

bodywe igth  a t  j o i n i ng o n  the reproduc t i ve pe rformanc e  

o f  young cross-bred ewes . Proc . Aus t . Soc . An i m .  

Prod . , 7 :  2 20-22 2 .  

McMi l lan , W . H .  ( 198 1 )  A s t udy o f  some fact ors a f f e c t i ng reproduc t i on i n  

one-and two-year-old ewes . Ph . D .  Thes i s , Mas sey Un ivers i ty, 

New Zealand . 

McMi l lan , W . H .  ( 1 986 )  Hogge t oes t rus synchron i za t i on :  a compari s on 

o f  CIDR and s ponge . Pro c . N . Z .  Soc . An i m .  Prod . , 46 :  

2 2 5 - 2 28 . 

McMi l lan , W . H .  and McDonald , M . F .  ( 1 983 )  Reprodu c t ion in  ewe lambs 

and i t s e f fec t on 2-year-old performance . N . Z .  

J .  Agr i c . Res . , 2 6 :  437-442 . 

M cM i l lan , W .  H .  and M cDonald , M . F .  ( 1 985 ) Surv ival o f  f er t i l i z ed 

ova f rom ewe lambs and adu l t  ewes in  the u t e rus o f  ewe lambs 



Ani m .  Reprod . Sc i . , 8 :  235-240 . 

M cM i l lan , W . H .  and Smi t h J . F . ( 1 983 )  Ovulat ion rate  res ponses i n  

4 - t oo th ewes wi th d i f ferent immun i sa t i on h i s t o r i es . 

Ann . Repo r t  Agr i c . Res . Di v .  N . Z .  M i n i s t ry Agr i c . Fish . 

pp . 1 35 . 

McMi l lan , W . H .  and Wi lson , L . D .  ( 1 98 3 )  Hogge t reprodu c t i on res ponse 

to  shear i ng and rear i ng l evel . Ann . Repo r t  Agr i c .  

Res . Div . N . Z .  M i n i s t ry Agri c .  F i sh . 142 . 

Meye r , H . H .  and F rench , R . L .  ( 19 7 9 ) Hogge t body weight -oes t rus 

rela t i onsh i p  among sheep breeds . Proc . N . Z .  Soc . 

Ani m .  P rod . , 39 :  56-62 

Moore , R . W . , Kn i gh t , T . W . and Whyman , D .  ( 1 978 ) Inf luence o f  hogget  

oes t rus on subsequen t ewe fe r t i l i ty .  

P roc . N . Z .  Soc . An i m .  Prod . , 3 7 :  90-96 . 

Moore , R . W .  and M cM i l lan , W . H .  ( 1 984 ) Hogge t ma t i ng and subsequen t 

performance . Proc . Ruakura Farme rs ' Con f . , 36 :  107 . 

Moore , R . W . , M i l le r , C . M . , Lynch P . R . , Welch , R . A . S . , Barnes , D . R . , 

Hockey , H-U . P .  ( 1 984)  The e f fec t o f  melatonin on the 

onset  o f  f i rs t  oes t rus i n  Romney ewe lambs . Proc . N . Z .  

Soc . An i m .  Prod . , 44 :  2 1- 2 3 . 

Moore , R . W .  and Smea ton , D . C .  ( 1 980 ) E f f e c t s  o f  d i f ferent  grow th 

paths f rom 4 to  11  mon ths of  age on Romney hogge t oes t rus 

and subsequen t reproduc t i on . Proc . N . Z .  Soc . An i m .  

P rod . , 40 :  27-33 . 

Moore , R . W . , Sumne r ,  R . M . W . , Bas s , , J . J .  and Hockey , H-U . P .  ( 1 983 )  

Hogge t lamb ing and i t s e f fec t on the subsequen t two - t oo th 

performance o f  three breeds . Proc . N . Z .  Soc . An i m .  

P rod . , 43 :  2 1 -24 . 

Moun i b ,  M . S . , Ahmed , I . A . , and Hamada , M . K . O .  ( 1 965 ) A s tudy 

1 1 5  

o f  sexual behav iour o f  the f emale Rahmany shee p . Alexandr i a  



1 1 6  

J . Agr i c .  Res . , 4 :  85- 108 . 

Mue l l e r . P . L . , Gluckman , P . D . , Sklar , C . A . , Kaplan , S . L . , Rudolph , A . M .  

and Grumbach , M . M .  ( 1 978 ) The on t ogeny o f  t he p i t u i t ary 

res ponse to LRF in the ovine f e t us . Endocrinology 102 : 

1 7 2  A (Abs t r . ) .  

Muel l e r , M . S . , Sklar , C . A . , Glukman , P . D . , Kap lan , S . L . and 

Grumbach , M . M .  ( 1 98 1 )  Hormone on t ogeny in the ovine f e t u s . 

I X .  Lu t e i n i z i ng hormone and f o l l i cle-s t i mula t i ng ho rmone 

response to lu t e i n i z i ng hormone-releas i ng hormone fac t o r  

i n  m i d  and la t e  ges t a t i on and in  t he neona t e . 

Endocrino logy, 108 : 881-886 . 

Mur t agh , J . J . , Gray , S . J . , Li ndsay , D . R .  and Oldham , C . M .  ( 1 984 ) 

The i n f luence o f  t he "Ram e f fec t "  in  10- 1 1  mon t h-old 

M e r i no ewes on t he i r  subsequen t per fo rmance when i n t roduced 

to rams agai n  at 15 mon ths of age . Proc . Aus t . Soc . An i m .  

Prod . , 15 :  490-49 3 .  

Mur t agh , J . J . , Gray , S . J . , Lindsay , D . R . , Oldham , C . M .  and Perce , D . T .  

( 1 984 ) The e f f e c t  o f  the presence o f  " ram" on the con t i nu i t y  

o f  ova r i an ac t i v i ty o f  ma i den Mer i no ewes i n  s p r i ng .  

In : Reproduc t i on in  sheep . ( Ed )  Lindsay , D . R .  and 

Pearce , D . T .  Aus t ra l i a  Academy of Sci ence , Canberra . 

pp . 3 7 - 38 . 

Ne t t ,  T . M .  and N i swender , G . D . ( 1 984 ) Inf luence o f  exogenous mela t o n i n  

on seas onal i ty o f  reproduc t i on in  sheep . Ther i ogenology, 

1 7 : 645-653 . 

Nowak , R .  and Rodway , R . G .  ( 1 984 ) Advancemen t o f  the breed i ng season 

of ewes and lambs by i n t ravaginal appl i ca t i ons of mel a t on i n .  

J .  S t ero i d . B i ochem . , 20 :  146 1 . 

Nowak , R .  and Rodway , R . G .  ( 1 985 ) E f f e c t  o f  i n t ravagi nal i mplan t s  

o f  mela t on i n  o n  t he onse t  o f  ova r i an ac t i v i ty i n  adul t 

and p repuber t a l  ewes . J .  Reprod . Fer t . , 7 4 :  2 8 7 - 29 3 . 



Obs t ,  J .  M .  and Seamark , R .  F .  ( 1 9 7 0 )  Plasma P roge s t erone 

concen t ra t ions dur ing the reproduc t ive cycle of ewes 

gra z i ng Yarloop Clove r .  J .  Reprod . Fe r t . , 2 2 : 545-54 7 . 

O ldham , C . M .  ( 1 980)  S t i mula t i on o f  ovula t i on i n  seasonally or 

lac t a t i onally anovular ewe by rams . Proc . Aus t .  Soc .  

Ani m .  Prod . , 1 3 :  7 3-85 . 

O ldham , C . M .  and Gray , S . J .  ( 1 984 ) The " Ram e f fec t "  w i l l  advance 

puber t y  in 9 to 10 mon th old Merino ewes independen t 

o f  t he i r  season o f  b i r th . 

Proc . Aus t . Soc . An i m  P rod , 15 :  927 . 

O ldham , C . M . , Kn igh t , T . W .  and Lindsay , D . R .  ( 1 976 ) A compari son 

of the e f fe c t s  on reprodu c t i ve performance in  sheep , 

o f  two me thods o f  es t i ma t i ng ovula t i on ra t e . 

Aus t .  J .  Exp. Agr i c . Anim . Hus b . , 1 6 :  24-27 . 

O ' Shea , T . , Al-Obai d i , S . A . R . , H i l lard , M . A . , Bindon , B . M . , 

1 1 7  

Cummins , L . J .  and F i ndlay , J . K .  ( 1 984 ) Increased ovulat i on 

rate  i n  Me r i no ewes and advancemen t o f  pube r t y  i n  Mer i nos 

lambs i mmun i z ed wi t h  a prepara t i on enri ched i n  inhi b i n . 

In : Reproduc t i on i n  Sheep ( E d )  L i ndsay , D . R . , and 

Pearce , D . T .  Aus t ra l i a  Academy o f  Science , Canbe rra . 

pp . 335-33 7 . 

Pan t , H . C . , Hopki nson , C . , and F i t z pa t r i ck ,  R . J .  ( 1 97 1 )  Plasma 

oes t rad i o l , Proge s t e rone and Lu t e i n i z ing Hormone 

concen t ra t i ons during t he ovine oes t rous cycle . 

J .  Reprod . Fert . , 3 1 : 501 ( Abs t r . ) .  

Pearsons , S . D . , and Hun t e r , G . L . ( 1 967 ) E f f e c t  o f  the ram on dura t i on 

o f  oes t rus i n  the ewe . J .  Reprod . Fer t . , 1 4 :  6 1 - 70 . 

Pearsons , S . D . , Hun t e r , G . L . and Rayne r ,  A . A .  ( 1 967 ) Use o f  probi t 

analy s i s  i n  a s t udy o f  the e f fe c t  o f  the ram on t i me 

o f  ovula t i on in  t he ewe . J .  Reprod . Fe r t . , 1 4 :  5 1 -80 . 

Qui rke , J . F .  ( 1 978a)  Ons e t  o f  pube r t y  ac t i v i ty in  Galway , F i nn i sh 



Landrace and F i nn-Cross ewe lambs dur ing t he i r  f i rs t  

b reed i ng season I r i sh J .  Agr i c . Res . , 1 7 :  15-2 3 . 

Qu i rke , J . F .  ( 1 9 7 8 b )  Reprodu c t ive perfo rmance o f  Galway , Finnish 

Land race and F i nn-cross ewe lambs . I r i sh J .  

Agr i c . Res . , 1 7 :  25-32 . 

1 1 8  

Qui rke , J . F . ( 19 7 9a ) Oes t rus , ovula t i on , fer t i l i za t ion and early embryo 

mor t al i ty in proges t agen-PMSG t r ea t ed Galway ewe lambs . 

I r i s h  J .  Agr i c . Res . , 18 :  1 - 1 1 .  

Qu i rke , J . F .  ( 1 9 7 9 b )  E f f e c t  o f  body we i gh t  on the a t t a i nmen t o f  

puber t y  and reproduc t i ve per formance o f  Galway and 

F ingalway female lambs . An i m .  Prod . , 28 :  297 -307 . 

Qui rke , J . F .  ( 19 7 9 c )  Con t rol o f  reproduc t i on in  adul t ewes and ewe 

lambs , and es t i ma t i on of reproduc t i ve was t age i n  ewe lambs 

following t reatme n t  wi th  proges tagen impregna t ed s ponges 

and PMSG . Lives t ock P rod . Sc i . , 6 :  295-305 . 

Qui rke , J . F .  ( 1 98 1 )  Regula t i on o f  pube r ty and reprodu c t ion in  f emale 

lambs : A Revi ew .  Lives tock.  Prod . Sc i . , 8 :  37-5 3 . 

Qui rke , J . F . , Adams , T . E .  and Hanrahan , J . P . ( 1 983 )  

Ar t i f i c i al i nduc t i on o f  puber ty i n  ewe lambs I n :  Sheep 

P roduc t i on , ( Ed )  Haresign ,  � . ; Bu t t erwo r ths , London . 

pp . 409-42 9 . 

Qu i rke , J . F .  and Gos l ing , J .  ( 19 7 6 ) P roges t e rone levels throughou t 

the  oes t rous cycle in three ewe breeds wi t h  d i f fe ren t 

ovula t i on rates . 

VII t h I n t .  Congr .  An i m .  Reprod . and AI , Krakow , 1 3 : 

180- 1 8 3 . 

Qui rke , J . F . and Gos l i ng ,  J . P .  ( 1 9 7 9 )  Pre-puberal plasma Lu t e i n i z i ng 

Hormone concen t ra t i ons and Proges t e rone concen t ra t ions 

dur i ng the oes t rous cycle and early pregnancy i n  Galway 

and F ingalway f emal lambs . An i m .  Prod . , 28 :  1 - 1 2 . 



Qui rke , J . F .  and Hanrahan , J . P . ( 1 9 7 7 )  Compari son o f  the survival 

i n  the  u t e r i  of adul t ewes o f  cleaved ova from adu l t  ewes 

and ewe lambs . J .  Reprod . Fer t . , 5 1 :  487-489 . 

Qui rke , J . F . , Hanrahan , J . P . and Gos l i ng ,  J . P . ( 1 978 ) Reproduc t i on 

in ewe lambs . An i m .  Prod . Res . An Fo ras Talun t ai s , Dubl i n  

pp . 1 5 5 - 1 59 . 

Qu i rke , J . F . , Hanrahan , J . P . and Gos l i ng ,  J . P . ( 1 98 1 )  Dura t i on o f  

oes t rus , t i me o f  ovula t i on and plasma LH , t o tal Oes t rogen 

and Proge s t e rone in Galway adul t ewes and ewe lambs . 

J .  Reprod . Fer t . , 6 1 : 265-2 7 2 . 

Qui rke , J . F . , S t abenfeld , G . H .  and Brad ford , G . E .  ( 1 985 ) Ons e t  o f  

puber ty and dura t i on o f  the breed i ng season i n  Su f folk , 

Dorse t ,  Rambou i lle t , Finnish  Landrace and F i nn-Dorse t 

ewe lambs . J .  An i m .  Sci . , 60 :  1463-147 1 .  

1 1 9  

Rae . A . L .  and Wi ckham , G . A .  ( 19 7 0 )  Cross breed i ng and i t s par t  i n  the  

u t i l i z a t ion o f  exi s t i ng and i n t roduced breeds . Sheepfarming 

Annual :  8 7 - 100 . 

Reed , H . C . B . , Curno i x ,  R .  and Unswo r t h , W . P .  ( 1 9 7 7 )  Use o f  A . I .  

fol lowi ng oes t rus synchron i s a t i on o f  ewes under f i eld 

cond i t i ons . Fed . Eur . Zoo tech . , Bruxelles 

( 2 2 -8 . 7 7 - 2 5 . 8 . 7 7 )  pp . 6 .  

Rober t s , E . M .  ( 1968 ) Endocopy o f  t he reproduc t i ve t ract  o f  t he ewe . 

Proc . Aus t .  Soc . An i m .  Prod . , 7 :  

1 92 - 1 94 . 

Robinson , T . J .  ( 1 959 ) The oes t rous cycle o f  the ewe and doe . 

I n : Reprodu c t ion in Domes t i c  An imals . ( Eds ) H . H .  Cole 

and P . T .  Cupps . Academic  Press , New York . Vol . 1  pp . 2 9 1-333 . 

Rob inson , T . J .  ( 1967 ) Con t rol o f  t he ovarian cycle in the sheep . 

I n : Reproduc t i on i n  the Female Mammal . ( Ed )  Lamming , 

G . E .  and Amoroso , E . C . , Bu t t e rwor ths , London . pp 83-89 . 



Robinson , J . J .  and O rskov , E . R .  ( 1 975 ) An i n t egra t ed approach 

to i mproving t he b i o logi cal e f f i c i ency of sheep mea t 

produc t i on .  �ld . Rev . Anim . Prod . , 1 1 :  63-76 . 

Ryan , K . D .  and Fos t e r , D . L .  ( 1978 ) Two LH surges a t  puber ty i n  the 

female lamb : pos s i ble role o f  Proges t e rone . 

Biol . Reprod . 18 : ( Suppl . 1 ) 58A ( Abs t r .  1 1 8 )  

1 2 0  

Ryan , K . D . and Fos t e r ,  D . L .  ( 1980 ) Neuroendoc r i ne mechan i sms i nvolved 

in ons e t  of pube r t y  in  t he female :  conce p t s  d e r i ved f rom 

t he lamb . Federa t i on Proceed i ngs 39 : 2 3 7 2 - 2 37 7 .  

Sarda , I . R . , Robe r t son , H . A .  and Smea ton , T . C .  ( 1 973 ) Sequen t i al 

changes in plasma proge s t erone levels in the ewe d u r i ng 

the oes t rus cycle and dur i ng pregnancy in  i n tac t and 

ovar i e c t omi sed sheep . Can . J .  An i m .  Sci . , 53 : 25-34 . 

Scaramuzz i , R . J .  ( 1 9 7 5 )  Inhi b i t i on o f  oes t rous behav i our i n  ewes by 

pas s i ve i mmun i za t i on aga i n s t  oes t rad i o l  1 7 B .  J .  Reprod . 

Fer t . , 4 2 : 145- 1 48 . 

Scaramuzz i , R . J . , Dav idson , � . G .  and Van Look , P . F . A .  ( 1 9 7 7 ) 

Increas i ng t he ovula t i on rate  o f  sheep by ac t i ve 

i mmmun i z a t i on agains t an ovar i an s t eroid , and ros t ened i one . 

Na ture , London , 269 : 8 1 7-818 . 

Schi ncke l , P . G .  ( 1 954 ) The e f fe c t  o f  the presence o f  the ram on 

the ova r i an ac t i v i ty of t he ewe . 

Aus t .  J .  Agr i c . Res . , : 5 465-469 . 

Se f i d bakh t , N . , Foo t e , � . c . and Madsen , M . A . ( 1 967 ) Hormonal 

i nduc t i on of es t rus and ovula t i on in prepuberal ewes . 

J .  An i m .  Sc i . , 26 :  951 . (Abs t r ) . 

Se f id bakh t , N . , Mades en , M . A .  and Foo t e ,  W . C .  ( 1 966 ) Pube ral oes t rus 

and ovula t i on o f  lambs . J .  An i m .  Sci . , 25 : 586 . 

Shevah , Y .  Black , � . J . M .  and Land , R . B .  ( 1 975 ) The e f fec t s  o f  nu t r i t i on 

on the reprodu c t ive performance of  F i nn x Dorse t ewes . I I . 



1 2 1  

Pos t -par tum ovar i an ac t i v i ty ,  concep t i on and t he plasma 

concen t ra t ion o f  Proge s t erone and LH . J .  Reprod . Fer t . , 45 : 

289-299 . 

S ignore t ,  J .  P . and Cogn i e ' , Y .  ( 1 975 ) De te rmi na t i on o f  the momen t o f  

ovula t i on in  ewe and sow . In fluence o f  envi ronment  and 

ho rmonal t rea t men t .  Ann . B i o l . An i m .  B i och . 

B i ophys . , 1 5 :  205- 2 1 4 . 

Sklar , C . A . , Mue l le r . P . L . , Gluckman , P . D . , Kaplan , S . L . , 

Rudolph , A . M . and Grumback , M . M .  ( 1 97 8 ) . 

The ont ogeny o f  gonado t ropins and sex s t e roids  i n  the 

sheep f e tus . Ped i a t r i c  Research 1 2 : 420  (Abs t r . ) 

Sklar , C . A . , Muel ler , P . L . , Gluckman , P . D . , Kaplan , S . L . , 

Rudolph , A . M .  and Grumbach , M . M .  ( 1 98 1 )  Hormone ont ogeny 

in the ovine f e tus . VII . Ci rcula t i ng lu t e i n i z i ng hormone 

and f o l l i cle-s t i mula t i ng ho rmone in  mid and l a t e  ges t a t ion . 

Endocrinology, 108 : 874-880 . 

Smi t h , C .  ( 1 986 )  Use o f  embryo t rans fer i n  gene t i c  improvemen t o f  sheep 

An i m .  Prod . , 42 :  8 1 -88 . 

Sou t ham , E . R . , Hule t , C . V .  and Botki n , M . P .  ( 1 9 7 1 )  Fac tors  i n f luen c i ng 

reprodu c t ion i n  ewe lambs . J .  An i m .  Sc i . , 3 3 : 1 2 8 2 - 1 28 7 . 

Squ i res , E . L . , Scaramuz z i ,  R . J . , Caldwell , B . V .  and Inskee p . E . K . 

( 1 9 7 2 ) LH release and ovulat ion in the prepuberal lamb . 

J .  An i m .  Sc i . , 34 : 6 14-6 1 9 .  

S t aben feld t ,  G . H . , Ho l t , J . A .  and Ewing , L . L .  ( 1 969 ) Peripheral plasma 

Proge s t erone levels during the ovine oes t rous cycle . 

Endocr inology, 85 :  1 1 .  

Terv i t ,  H . R . , Hav i k ,  P . G .  and Smi th , J . F . ( 1 9 7 7 ) E f fe c t  o f  b reed o f  

ram on the ons e t  o f  the breed ing s eason i n  Romney ewes . 

Proc . N . Z .  Soc . An i m .  Prod . , 3 7 : 142- 148 . 



Th i mon i e r , J .  and Cogn i e ' , Y .  ( 1 9 7 7 ) Appl i c a t ion o f  con t rol o f  

reprodu c t ion o f  sheep ( In France ) I n :  Managemen t o f  

Rep rodu c t i on i n  Sheep and Goa t s , Sympos i um Univers i ty 

Wins cons i n .  p p . 109- 1 18 . 

Th i mon i e r , J . , Mauleon , P .  Cogn i e ' , Y .  and O r t avan t , R .  ( 1 968 ) 

Induc t i on o f  oes t rus and early p regnancy i n  ewe lambs 

by means of pessa r i es i mpregnated wi th  f luoroges t one 

ace ta t e . Ann . Zoo t . , 1 7 :  2 7 5-288 . 

Thour born , G . D . , Bas se t ,  J . M . and Smi t h , I . D .  ( 1 969 ) Proges t erone 

concen t ra t ion in  t he peri pheral plasma of sheep dur i ng 

t he oes t rous cycle . J .  Endocr . , 45 :  459 . 

Trounson , A . O . , Wi l ladsen , S . M .  and Moore , R . M .  ( 1 9 7 7 ) Reproduc t i ve 

func t i on in  pre- pube r tal lambs ; ovula t i on ,  embryo 

developmen t and ovar i an s t ero idogenes i s . 

J .  Reprod . Fer t . , 49 :  69- 75 . 

Tyre l l , R . N .  ( 19 7 6 ) Some e f fe c t s  o f  p regnancy i n  e igh t -mon t h-old 

Merino ewes . Aus t r .  J .  Exp. Agr i c .  An i m .  Husb . , 1 6 :  

458-46 1 .  

Ves e ly , J . A . and Swi e r s t ra ,  E . E .  ( 1 986 ) Rep rodu c t i ve parame t e rs o f  

cross bred ewe-lambs s i red by Romney , F i nn i sh Landrace , 

Dorse t and wes t e rn range rams . J .  An i m .  Sci . , 62 :  

1555-156 2 . 

1 2 2  

Walke r , S . K . , Smi t h ,  D . H .  and Seamark , R . F .  ( 1 986 ) Timing o f  mul t i ple 

ovula t ions i n  the ewe af t er t reatment  wi th  FSH or  PMSG wi t h  

and wi t hou t GnRH . J .  Reprod . Fert . ,  7 7 : 1 35-142 . 

Wa t s on , R . H .  and Gamble , L . C .  ( 1 96 1 )  Pube r t y  in the Mer ino ewe wi t h  

s pe c i al references t o  t h e  i n fluence of  s eason o f  b i r t h 

u pon i t s  occurrence . Aus t .  J .  Agr i c .  Res . , 1 2 :  

1 24-138 . 

Wa t son , R . H .  and Rad ford , H . M .  ( 1 960 ) The inf luence o f  rams on t he 

ons e t  o f  oes t rus i n  Merino ewes i n  the s p r i ng .  



Aus t .  J .  Agr i c . Res . , l l :  65- 7 1 . 

Welch , R . A . S . , Andrewes , W . D . , Barnes , D . R . , Bremne r , K .  and 

Harvey , T . G  ( 1 984 ) CIDR d i s penser for oes t rus and 

ovula t i on con t rol  in sheep . Pro c . l O t h  I n t e r . Cong. 

Ani m . Reprod . A . I .  Urbana , l :  354 . 

Whee le r , A . G . , and Land , R . B .  ( 19 7 7 ) Seasonal var i a t i on i n  oes t rus 

and ovarian ac t i vi t y  of Finnish Landrace , 

Sco t t i sh Blackface and Tasman i an Merino ewes . 

Ani m .  Prod . , 24 :  363-376 . 

Wrigh t , R . W . , Anderson , G . B . , Cupps , P . T . , Dros t ,  M .  and Brad ford , 

G . E .  ( 1 9 7 6 ) In v i t ro cul ture o f  embryos f rom adul t and 

p repuberal ewes . J .  An i m .  Sc i . , 4 2 :  9 1 2 - 9 1 7 . 

Yal c i n , B . C .  and B i chard , M .  ( 1 964 ) Cross -breed sheep produc t i on . 

I .  Fac t o rs a f f e c t i ng produc t i on from the crossb red ewe 

flock.  An i m .  Prod . , 6 :  7 3-84 . 

Yellon , S . M .  and Fos t e r , D . L . C . ( 1 985 ) Al t erna t e  pho t operi ods 

t i me pube r ty in  female lamb . Endoc r i nology, 1 1 6 : 

2090-2097 . 

Youn i s , A . A . , El-Gaboory , I . A . , El-Tawi l ,  E . A .  and El-Shobokshy , 

A . S .  ( 1 978 ) Age a t  pube r ty and poss i b i l i ty o f  early 

breed i ng i n  Awas s i  ewes . J .  Agr i c . Sc i .  Camb . , 90 :  

255-260 . 

1 2 3  


	10001
	10002
	10003
	10004
	10005
	10006
	10007
	10008
	10009
	10010
	10011
	10012
	10013
	10014
	10015
	10016
	10017
	10018
	10019
	10020
	10021
	10022
	10023
	10024
	10025
	10026
	10027
	10028
	10029
	10030
	10031
	10032
	10033
	10034
	10035
	10036
	10037
	10038
	10039
	10040
	10041
	10042
	10043
	10044
	10045
	10046
	10047
	10048
	10049
	10050
	10051
	10052
	10053
	10054
	10055
	10056
	10057
	10058
	10059
	10060
	10061
	10062
	10063
	10064
	10065
	10066
	10067
	10068
	10069
	10070
	10071
	10072
	10073
	10074
	10075
	10076
	10077
	10078
	10079
	10080
	10081
	10082
	10083
	10084
	10085
	10086
	10087
	10088
	10089
	10090
	10091
	10092
	10093
	10094
	10095
	10096
	10097
	10098
	10099
	10100
	10101
	10102
	10103
	10104
	10105
	10106
	10107
	10108
	10109
	10110
	10111
	10112
	10113
	10114
	10115
	10116
	10117
	10118
	10119
	10120
	10121
	10122
	10123
	10124
	10125
	10126
	10127
	10128
	10129
	10130
	10131
	10132
	10133
	10134



