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INTRODUCTION 

Due to present e conomic pres sures , sheep producer s mus t  ut i l i z e  

every management too l i n  the mo s t  pro f it able  manner .  Therefore , many 

trad it iona l prac t ices  mus t  be reevaluated . Res e arch has ind icated that 

some pos s ib l e  areas to  improve l amb and woo l  product ion are in the use 

of cro s sbred ewes , bre ed ing ewes  to lamb at  1 yr of age , f e eding a h igh 

leve l of _ po s twean ing nut r i t ion , and s e lect ion for twins , lamb 

produc t ion ,  woo l product ion , longev i ty , and l ifetime produc t ion . 

Res e arch i s  usua l ly performed at experiment s ta t ions where the 

cond it ions are not typ ical  of  tho se found for commerc ial  operat ions and 

therefore may af fect the appl ic a t ion of the resu l ts . By conduc t ing an 

experiment at  several commercial  operat ions , the res u l t s  shou ld b e  more  

app l icab l e  to  the  comme r c ia l producer . 

Thi s  inves t igation was ini t i at ed to determine wh ich f ac tors 

would be mo s t  benef ic ia l  · to  implement on a range operat ion .  Thi s  s tudy 

involved f ive group s of ewes  that were maintained for 5 or 6 yr o f  

produc t ion on s everal  commerc ial  range operat ions i n  wes tern 

South Dako t a .  



2 

REVIEW OF LITERATURE 

. Certain trai ts are u t i l i zed to  evaluat e sheep product ion such 

as  b irth we ight , wean ing we ight , pos twean ing ewe s ize , annua l  ewe s ize , 

l i fe t ime product ion , and annual  woo l  we ight. The se  trai t s  are af f e c ted 

by many environmental  and g ene t ic fac tors that c an be  mod i f ied or  

regu l ated to inc rease produc t ion with minima l add it iona l co s t . The 

fo l lowing review wil l  d i scu s s  the inf luenc e of  several gene t ic and 

environment al fac tor s on b irth we ight , we an ing we ight , pos twean ing 

growth , age of f irst  breed ing , l amb produc t ion ,  wool produ c t i on ,  and 

long evity . 

B irth We ight 

Many res e archers cons ide r  b irth we ight as a se lec t ion c r i t e r ion 

s inc e it is ind icative of sub s equen t g rowth and survival ( K inc aid , 

1 943 ; deBac a e t  al . ,  1 9 56 ; Harring ton e t  a l � ,  1 958 ; Purser  and Young , 

1 96 4 ;  Hight and Jury , 1 97 0 ; E l l i o t  e t  al . ,  1 97 4 ;  Smith , 1 977 ; Far id and 

Makarechian , 1 97 8 ; Hinke lman e t  a l . ,  1 97 9 ) . Birth we ight i s  inf luenc ed 

by manage ab l e  fac tor s  such as  breed of s ire and dam , prena tal  

nut r i t ion , ewe s ize , and ewe age ( B lackwe l l  and Henders on ,  1 95 5 ; Benne t 

e t  a l. , 1 96 3 ; S idwe l l  et  a l . ,  1 96 4 ;  Lambe e t  a l . , 1 965 ; S ingh e t  a l . ,  

1 96 7 ; Ves e ly e t  al . ,  1 9 7 d; S idwe l l  and Mil ler , 1 97 1b ;  E l . Koun i e t  a l . , 

1 97 4 ;  Hohenboken e t  al . , 1 97 6 a ;  Smith , 1 977 ; Ras tog i et  a.l . ,  1 9 S2 ) . 

Thes e  authors a l s o  ob s e rved t hat l amb year of  b irth , type of  b irth , and 

sex affec ted b irth we ight. 
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Campb e l l  . and Ne l { 1 96 7 ) -de f ined b irth we ight as the we ight o f  a 

newborn l amb imme d i at-e ly af ter  the naval cord and any p l ac ental  

membranes have b e en removed but pr ior to nurs ing.- Th is in i t i a l  we ight 

has been po s it ive ly corre l at ed with l amb growth { deBaca et  al . ,  1 956 ; 

Harrington e t  a l . , 1 95 8 ) , wean ing we ight , and po s twean ing gain 

{Kinc a id , 1 943 ; Farid and Makarech ian , 1 9 78) . Bush and Lewi s { 1 9 77) 

report ed that b irth  we ight accoun t ed for 20% of the variat ion in rate  

of  g ain in  l amb s . El l iot et  a l . { 1 97 4) obs e rved a sma l l , po s i t ive  

re l at ionship be tween b irth we ight o f  lamb s  born to.yearl ing ewes and 

the ewe s ' sub sequent produc t ion . 

B irth weight s exc eed ing 3 . 5  kg have been as soc iated with a 

highe r  lamb survival rate from b irth to wean ing {Kinc aid ,  1 943 ;  Guyer 

and Dye r , 1 95 4 ;  Hovers l and et al . ,  1 957 ; Lax and Brown , 1 96 8 ;  H ig ht and 

Jury , 1 970 ;  Smith , 1 9 77 ;  Hinke lman e t  a l . ,  1 97 9 ) . Several res e arche rs 

have recommend ed se l e c t ion for h igh b irth we ight s , s ince b irth we ight 

is a moderate ly heritab l e  trait ( Carter and Henn ing , 1 95 1 ; B lackwe l l  

and Henderson , 1 95 5 ; Dickerson and Las ter , 1 97 5 ; Sco t t , 1 97 7 ; Smith , 

1 9 77) . Purser  and Young ( 1 96 4) a l s o  recommended s e lec t ion f or l amb s  

with high b irth we ight s but not exc eed ing 4 . 5  kg . This recommend at ion 

was b as ed on the ir  conc lus ions that a higher percen t ag e  of dys t oc i� 

occurs with l amb s  we ighing over 4 . 5  kg at b irth .  This  p _rob l em i s  more 

prevalent in s ing l e-born l amb s , s inc e they u sual ly are he avier at 

b irth . Smith ( 1 9 7 7) reported s imil ar resu l t s  with l ambs weighing in 

exc e s s  of 5 . 5 kg at b irth. Accord ing to several res e arche rs , lamb s  

we igh ing l e s s  than 2 . 0 kg a t  b irth are more frequent ly found as 
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s t i l lb irths than heavier  born lamb s  (K incaid , 1 943 ; Purser  and Young , 

1 96 4 ;  Smith , 1 97 7 ; H inke lman e t  a1 . , 1 97 9 ) . Purse r  and Y.oung ( 1 96 4) 

s t at ed that mu l t ip le-born l amb s  are weaker at b irth and are mor e  

common ly found dead at b ir t h . They perc e ived this lowered v iab i l i ty to  

be exp lained by  the  l ower b irth we ights found with the mu l t ip l e-born 

lambs . 

Birth weig ht s ,vary from l amb to  lamb and some o f  th i s  var iat ion 

is  due to the b reed  of s ire and t he breed of dam ( Blackwe l l  and 

Henderson , 1 95 5 ; Jami s on e t  a l . ,  1 96 1 ; Benne t e t  al . ,  1 963 ; L ambe 

e t  a l . ,  1 96 5 ; Ves e ly e t  a l . , 1 97 0 ; Wiener and Hayt er , 1 97 5 ; Wright  

e t  al . ,  1 97 5 ; Hohenboken et a l . ,  1 97 6 a ;  Smith , 1 97 7 ) . Las t e r  et  a l . 

( 1 97 2 )  sugg e s t ed t hat  s ome o f  the var iat ion that is  due to b r e ed c an b e  

accounted for b y  t he vary ing frequenc ies  o f  mu l t ip l e  b irths f o r  the  

d if ferent breeds . Ras t og i et  a l . ( 1 982 ) reported the Suf fo lk ewes g ave 

b irth to heavier l amb s  and more s ing le-born · - lambs than Targhee ewe s . 

Ol t enacu and Boyl an ( 1 98 1 b ) d id no t obserVe any breed e f f e c t  on b irth 

we ight with 1 22 Suf fo lk and Targ he e  ewes in 3 yr of  lamb ing . Forb es 

( 1 967 ) sugge s t ed that s ome o f  this b re ed var iat ion may b e  a t tr ibu t ed to  

the d if ferent g e s t at i on l eng ths o f  var ious breeds . Hun t er ( 1 9 56 ) 

s t ated that the smal ler-s ized  b reeds have longer  ges t at ion p e r iods . 

Levine and Hohenboken ( 1 9 7 8 )  repor t ed that Suf fo lk ewes , . whi c h  were 

1 3 . 8  kg he avier thari the Co lumb ia ewe s  in the i r  'Study , produced  l amb s  

that weighed . 3  k g  more at  b irth . 

Many inves t igators  have ob s e rved c ro s sbred lamb s to b e  . 1 1  t o  

1 . 2 kg heavier than s traightbred l amb s  at b irth ( S tarke et  a l . ,  1 9 5 8 ; 
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S idwe l l  e t  a l . ,  1 96 4 ;  S ingh e t  a 1 . ,  1 96 7 ; S idwe l l  and Mil l e r , 1 97 1 a , b ;  

Matt hews e t  a l . ,  1 97 7 ; McGu i rk e t  al . , 1 97 8 ) . Las l ey ( 1 97 2 )  and Hight 

and Jury ( 1 97 0 )  accred ited the higher b irth weights t o  het e ro s i s  and 

observed an increase in b irth  we ight w i th each added  c ro s s . However , 

hetero s is i s  no t a lways evident in b irth we ight .  Such i s  the c a s e  when 

the cros sbred l amb ' s  b irth we ight i s  l e s s than the mean of the parent 

breed ' s  b i rt h  weight ( Carter and Henning , 1 95 1 ; Bradford et a l . ,  1 96 3 ; 

S idwe l l  and Mil ler , l 97 1b ; E l  Kouni et  a l . , 1 97 4) . Lamb b ir t h  we ight 

increases  w i t h  an inc rease  in the age of  the ewe , with the maximum 

b irth weights oc curring b e tween 4 and 6 yr o f  age and then decreas ing 

with furthe r  advanc ement in age (Kinc aid , 1 943 ;  B lackwe l l  and 

Hender son , 1 95 5 ; Hunter , 1 956 ; Benne t e t  a l . ,  1 963 ; S idwe l l  et a 1 . ,  

1 96 4 ;  Smi t h  and L idva l l , 1 96 4 ;  Ves e ly and P e t ers , 1 96 4 ;  Lamb e  e t  al . ,  

1 96 5 , Ves e ly e t  al  •. , 1 966 , 1 97 0 ; S ingh et  al . ,  1 96 7 ; E l  Taw i l  e t  a l . ,  

1 97 0; S idwe l l  and Mil ler , _ 1 97 1b ; E l Kouni e t - al . ,  1 974 ; Hohenboken 

et al . ,  1 9 76 a , b ; McCa l l  and H ight , 1 981 ) . Lambe e t  a l . ( 1 96 5 )  reported 

that 4 . 4% of t he var i a t ion in b irth  we ight was due to age of the dam .  

S tarke e t  al . ( 1 95 8 )  conc luded tha t  t he b irth  we ig.ht o f  a l amb was 

approximate ly  7 . 5 %  o f  the average we ight o f  the paren t s . S ly t e r  ( 1 96 8 ) 

and H inke lman e t  a l . ( 1 97 9 )  r eported that heavier ewe s  gave  b irth to 

he av ier l amb s . 

Inve s t igato r s  have sugges t ed that type of b irth cause s  the 

great e s t  variat ion in b irth we ight CdeBac a et al . ,  1 956 ; Bog art et a l . ,  

1 957 ; Ve se ly and P e t e r s , 1 96 4 ) .  Other re se archers  a l s o  have found that 

type of b ir t h  af f e c t s  b irth weight , w i th the s ing l e-born lamb s  be ing 



heavier (Haz e l  and Terr il l ,  1 945 ;  Blackwe l l  and Henderson , 1 95 5 ; 

Cas sard and Weir , 1 9 56 ; Benne t e t  al . ,  1 9.6 3 ; Purser and Young , 1 96 4 ;  

S idwel l  e t  al . ,  1 96 4 ;  Lamb e  e t  a l . ,  1 96 5 ; S ingh e t  a l . ,  1 96 7 ; E l  Tawil  

et al . ,  1 97 0 ; Ves e ly et  a l . , 1 97 0 ; S idwe l l  and Mil ler , 1 97 1b ;  

Dyrmund s s on ,  1 97 3 ; Wright e t  a l . , 1 97 5 ; Hohenboken e t  a l . , 1 97 6 a , b ; 

Smith , 1 977 ; McCal l and Hight , 1 981 ; Ras tog i e t  al . ,  1 9 82 ) . 

Sing l e-born lambs have been found to be 1 . 4 to . 7  kg heav ier than 

twin-born lambs  ( Bogart e t  a l . ,  1 957 ; Starke e t  a l . , 1 95 8 ; Smith and 

Lidval l ,  1 96 4 ;  Hight and Jury , 1 970 ; Bush and Lewis ,  1 977 ; Levine and 

Hohenboken , 1 97 8 ) . I t  is we l l  accepted that s ing le-born l amb s  h av e  a 

longer g e s t a t ion period than mul t ipl e-born l ambs and therefore h igher 

birth we ights  (Forbes , 1 96 7 ; G l imp , 1 97 1 ; Thrift  and Dut t , 1 97 2 ; 

Hinke lman e t  a l . ,  1 97 9 ) . Gou ld  and Whiteman ( 1 97 4) summarized that 

s ing l e-reared ewes -produced heav ier l ambs a t  b irth . Rus s e l  et a l . 

( 1 981 ) reported that a e�e ' s  nutr i t ion dur ing her pregnancy has a 

d irect effect  on her l amb ' s  b irth weight . 

Many res e archers have reported that male  lambs are . 0 2  to 

.6 1 kg heav ier at b irth than ewe lamb s  ( Starke et  al . ,  1 95 8 ; Benne t 
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et  al . ,  1 96 3 ; Smith and L idval l ,  1 96 4 ;  Hight and Jury , 1 97 0 ; Bahar in 

and Be ilharz , 1 97 7 ; Bush and Lewi s ,  1 977 ; Levine and Hohenboken , 1 97 8 ) . 

Thrift  and Dut t  ( 1 97 2 )  accounted the heav ier male  b irth weights  t o  a 

longer g e s tation period for the mal e  lambs . However , Cas s ard and We ir 

( 1 956 ) and Forbes  ( 1 96 7 )  reported that sex of  lamb d id not af fect  b irth 

weight . Bush and Lewis ( 1 97 7 )  conc luded that s ing le-born mal e  l amb s  
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were the heav ie s t  at  b i rth fo l lowed by s ing l e-born ewe l ambs , wh i l e  the 

twin-born ewe l ambs were  the l ightes t .  

Weaning We ight 

We ighing l ambs a t  weaning t ime i s  one of the mo st  common 

prac t ices  perf ormed to  me asure  a ewe ' s  lamb product ion . Basuthakur 

e t  a l . ( 1 9 73 )  and Barlow and Hodges ( 1 9 76 )  reported that a ewe ' s  

weaning we ight is  pos it ively  correlated with her total lamb and woo l  

product ion . Hul e t  e t  a l . ( 1 96 9 )  s t ated that ewes with heav ier wean ing 

weights  tend to  exhib i t  es t rus  soone r than ewes that are l ighter at 

weaning t ime . Wean ing weight is  inf luenced by many pheno typ ic  and 

genotyp ic factor s  such as b ir th we ight , breed of s ire and dam , mat ernal 

milk product ion , type o f  b irth and rearing of  lamb ,  type of  b i rth of 

dam , sex of l amb ,  age of ewe· , s ize of ewe , and year of l amb b irth 

( Terr i l l et al . ,  1 947 , 1 948 ; S idwel l  and Grands taf f , 1 949 ; B lackwel l  

and Henderson , 1 955 ; deBaca e t  al . , 1 956 ; Warwick and Cartwright , 1 9 5 7 ;  

Benne t e t  al . , 1 96 3 ; S idwe l l e t  al . , 1 96 4 ;  Vese ly and Pe ters , 1 96 4 ,  

1 972 ;  Lambe e t  al . , 1 96 5 ; Ves e ly e t  al . , 1 96 6 , 1 970 ;  S ingh e t  al . ,  

1 96 7 ;  El Tawil  e t  a l . , 1 970 ;- S idwe l l  and ·M i l ler , 1 9 71b ; Las l ey , 1 9 72 ;  

El Kouni e t  al . ,  1 9 74 ;  D i ckerson and Las ter , 1 9 75 ;  Hohenboken e t  a l . , 

1 976 a , b ;  Mat thews e t  a l . , . 1 977; Bhat e t  al . ,  1 9 81 ; McCal l and Hight , 

1 981 ; Ras togi  et  a l . ,  1 9 82 ) . 

deBaca et  a l . ( 1 956 ) reported that wean ing weight s range f rom 

2 . 5 to 5 . 96 t ime s the b i rth we ight and that birth we ight s have the 

greates t inf luence on prewean ing gain of  any of the factors obs e rved . 

Other res earchers a l so s ta t ed that b irth we ight s inf luence.wean ing 



weight ( Guyer and Dyer , 1 95 4 ;  E l  Tawil e t  al . ,  1 970 ; Farid and 

Makarechian , 1 97 8) . Smith and L idval l ( �96 4) sugges t ed that date o f  

birth may af fect  weaning weight , s ince seasons af fect  prewean ing g ain 

and therefore weaning we ight . 
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Breed of  s ire and dam has been proven to af fect  wean ing weight 

(deBaca e t  al . ,  1 956 ; Botkin and Paules , 1 96 5 ; Ves e ly et a l . , 1 �6 6 ; 

S idwe l l · and Mil ler , 1 97 lb ; Brad l ey e t  al . ,  1 97 2 ; Fogarty , 197 2 ; Ves e ly 

and Peters , 1 97 2 ; El Kowni e t  a l . , 1 97 4 ;  Hohenboken e t  al . ,  1 97 6b ; 

Levine and Hohenboken , 1 97 8 ;  Lloyd e t  al . ,  1 9 80 ;  Blackburn e t  a 1 . ,  

1 981 ; Crouse  et  al . ,  1 981 ; Leymas ter  and Smith , 1 981 ; Ras tog i e t  a l . ,  

1 9 82 ) . Ol tenacu and Boylan ( 1 981b ) reported that Suffolk l amb s  weighed 

5 .3 kg more at  wean ing than Targhee l amb s . Simil ar ly ,  S idwe l l  and 

Mil l er ( 1 97 1b ) observed wean ing weight s for Suffolk l ambs to  be 5 . 7 kg 

higher than wean ing weight s for Targhee lambs . Accord ing to numerous 

repor t s , cro s sbred l ambs . appe ar to be  4 . 4  to 8 . 2% heav ier at wean ing 

t ime than straightbred l ambs (Fox et a l . ,  1 96 4 ;  S idwe l l  and M i l ler , 

1 97 1b ; Las l ey , 1 97 2 ;  Vese ly and Peters , 1 97 2 ; McGuirk e t  al . ,  1 97 8 ) . 

However , S idwel l  e t  al . ( 1 96 4)  and Brad l ey e t  al . ( 1 97 2 )  s tated that 

s ing le-cro s s  l ambs don ' t exh ib it any hetero s is . S idwel l  and M i l l e r  

( 1 97 1b ) and Brad l ey e t  a l . ( 1 97 2 )  provided evidenc e for this  s tatement , 

repor t ing that Suffo lk x .Targhee lambs had weaning weights that were 

lower than the mean of  the wean ing weight s . for Suffolk and Targhee 

lambs . S idwel l  et al . ( 1 964)  and Bradley e t  al . ( 1 97 2 )  dec lared that , 

as the number o f  cro s se s  increas e over a two-way cro s s , so  doe s  the  

amount of hetero s i s . Numerous inve s t igators sugge s t ed s e l e c t ion for 



high we aning weight s , s inc e wean ing we ight i s  6 to 56 % her it ab l e  

( Blackwe l l  and Hender·s on , 1 95 5 ; She lton and Campb e l l , 1 96 2 ; Ves e ly 
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e t  a l . ,  1 970 ;  Hohenboken e t  a l . , 1 976b ; Scot t ,  1 97 7 ;  Mavrogen i s  et  a l . ,  

1 980 ) . 

Some o f  the breed e f f e c t  on wean ing we ight can be a t t r ibu ted to  

the b reed effect  on  b irth weight and to the  var iat ion in  milk 

produc t i on o f  the d ifferen t breeds . Doney et al . ( 1 9 81 )  repo rt ed that 

breed of ewe affec ted a lamb ' s  we aning we ight by the milk produc ing 

abil ity  of the ewe . Accord ing to Guyer and Dyer ( 1 9 54) and Sco t t  

( 1 97 7 ) , wean ing we ight i s  a measure of  the dam ' s  ab il ity to produce 

milk and the l amb's ab i l ity t o  gain . Wi l s on e t  al . ( 1 97 0 ) ob s e rved 

Southdown ewes  to  produce  more  milk than Hampsh ire ewes and to  produce 

l amb s  that gained fas t er from b irth to  weaning . Gardner and Hogue 

( 1 966 ) repor ted that Hamp s h ire ewe s produc ed more milk and he av ie r  

lamb s  a t  wean ing than Corriedale  ewes . Cros sbred ewes have b e en no ted 

to produc e more milk and have l ambs with fas t er preweaning gains  than 

straightbred ewe s (Ho l tman and Bernard , 1 96 9 ) . Orr e t  a l . ( 1 97 7 )  and 

Doney et a l . ( 1 981 ) report ed that the amount a l amb nurse s  i s  

po s it iv e ly corre lated t o  t h e  l amb's f irst  4-wk g rowth . Wal lace ( 1 948 )  

and Burris and Baugus  ( 1 95 5 )  found · this  corre lat ion to  b e  . 90 and 

s t ated that this corre l at'ion d e c reas e d  as ag e inc reased over 4 wk . 

Sl en e t  al . ( 1 96 3 )  c l aimed that milk product ion o f  a ewe i s  a · major 

fac tor that inf luenc es her l amb ' s  wean ing we ight . A ewe ' s  milk 

produc t ion is  affected  by many fac tors  o ther than breed . Some o f  the s e  

fac tor s are prewean ing nut r it ion of the ewe ( Gou ld and Whit eman , 1 97 5 ) , 
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s ize  of the ewe , b i rth weight o f  the lamb ( Burris  and Baugus , 1 95 5 ) , 

type of l amb b irth and type o f  lamb rear�ng ( Guyer and Dyer , 1 95 4 ;  

Alexander and Dav ie s , 1 95 9 ;  S len e t  a 1 . ,  1 96 3 ; Gardner and Hogue , 1 966 ; 

Peart  et  a l . , 1 97 5 ; Torres-Hernandez and Hohenboken , 1 97 9 ) . Larger  

ewes and ewes that g ive b i rth t o  heav ier lambs were pos it ive ly 

corre lated to  h igher milk produc t ion by 50  and 74% , respe c t ive ly , by 

Burri s  and Baugus ( 1 955 ) .  Ewes  that g ive b irth to and raise  mul ti p l e  

lambs a l so tend to  produce more m ilk ( Guyer and Dyer , 1 95 4 ;  Pear t  

e t  a l . ,  1 97 5 ; Doney et  a l . ,  1 9 81 ) . S len e t  a l . ( 1 96 3 )  and 

Torres-Hernandez  and Hohenboken ( 1 97 9 )  sugges ted that this added m ilk 

produc t ion is 18 to 41 % more than the milk product ion of  ewes with 

s ingl e  lambs . Alexander and Dav ie s  ( 19 5 9 )  reported that milk y ie l d  is  

mainly dependent on number  of  l ambs reared and not on the number of 

lambs born . S len et  a l . ( 1 96 3 )  sugges ted that milk production for ewes 

rearing mul t iple  l amb s  is l imited by the ewes ' capab il it ie s , whereas  

milk product ion for ewes rearing a s ing le lamb is  l imit ed by the l amb ' s  

consumpt ion . 

Dun and Grewal ( 1 96 3 )  s t ated that mul tiple-rai sed lambs have a 

po stnatal  handicap , s ince they don ' t rec e ive as much milk as a 

s ing le-raised l amb . Therefore , mul t ip le-rai sed l ambs wil l g a in s lower 

from b irth to  wean ing and weigh les s at wean ing t ime (Guyer and Dyer , 

1 95 4 ;  Cas s ard and Weir , 1 956 ; She l ton and Campbe l l ,  1 962 ; Slen e t  a l . ,  

1 96 3; Hohenboken e t  al . , 1 97 6b ; Mavrogenis  and Louca ,  1 97 9 ;  Bhat 

et al . ,  1 9 81 ) . According to  numerous report s ,  lambs born and rai sed  as 

s ing les wil l weigh 4 . 0 to 7 . 7 kg more at weaning than mu l tipl e-born and 
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rai s ed lamb s  (Haze l and Terr il l ,  1 945 , 1 946 a ;  S idwe l l  and Grand s t af f ,  

1 949 ; deBaca  e t  a l . ,  1 9 56 ; Ch ' ang and Ra� , 1 970 ; Dickerson and Las ter , 

1 97 5 ; Gou ld and Whiteman , 1 97 5 ; Bush and Lewi s , 1 97 7 ) . Some 

res earchers report the type o f  b irth e f fect and the type o f  rearing 

effect on weaning weight only as a type of b irth e f fect  ( Terr i l l 

et  al . ,  1 947 ; S idwe l l e t  a l . ,  1 96 4 ;  S ingh e t  al . ,  1 96 7 ; Ves e ly e t  a l . ,  

1 970 ; El Kouni e t  a l . ,  1 97 4 ;  Hohenboken et  a l . , 1 976 a ;  Ras tog i e t  a l . ,  

1 982 ) . Other inve s t ig ators report the s e  effe c t s  s eparate ly ( Bl ackwe l l  

and Henderson , 1 95 5 ; Harring ton e t  a l . , 1 958 ; Ves e ly and P�ters ,  1 96 4 ;  

Lambe e t  a l . ,  1 96 5 ; E l  Tawil e t  a l . ,  1 970 ; S idwe l l  and Mil ler , 1 97 lb ) , 

whi l e  other res e archers cons ider the type of rearing effect  to  b e  much 

greater on weaning weight than the type of b irth effect  (Warwick and 

Cartwright , 1 957 ; Ves e ly e t  a l . ,  1 96 6 ; Vese ly and Peters , 1 97 2 ) . 

Benne t e t  a l . ( 1 96 3) ob served that l ambs born and rai sed as s ing les  

were 6 . 2 kg  heav ier than.l ambs born and raised  as  twins , whi l e  l amb s 

born as  twins and raised as s ing l e s  were 2 . 7 kg heav ier than twin-born 

and r ai s ed l ambs . Smith and L idval l ( 1 96 4) and Bush and Lewi s ( 1 97 7 )  

po inted out that s ingl e-born and raised l ambs not only are heav ier at 

b irth but also  have h igher preweaning gains and therefore are heavier 

at weaning t ime . Type of ewe birth has been reported to affect  l amb 

weaning weight , with the s ing l e-born ewes weaning heav ier l amb s  (McCal l 

and Hight , 1 9 81 ) . 

Sex of  l amb has been we l l  documented to af fect  wean ing weight 

( Bl ackwe l l  and Henderson , 1 95 5 ; Cas s ard and Weir , 1 956 ; Warwick and 

Cartwright , 1 957 ; Benne t e t  a l . , 1 96 3 ; S idwel l  e t  al . ,  1 96 4 ;  Ves e ly 
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et  a l . �  1 966 , 1 97 0 ; S ingh e t  a l . ,  1 96 7 ; S idwel l and Mil ler , 1 97 1b ; 

Vese ly and Peters , 1 97 2 ; El  Kouni e t  al . ,  1 97 4 ;  Hohenboken e t  a l . , 

1 97 6 a )  with ram lambs being heav ier at weaning t ime (Harrington e t  a l . , 

1 958 ; Wiener and Hayter , 1 97 5 ; Ras tog i e t  a l . ,  1 982 ) . Ram l ambs  have 

been reported t o  be .6  to 4 . 9  kg  heav ier than ewe lambs at  weaning t ime 

( Haze l  and Terr il l ,  1 945 , 1 946 a ;  S idwe l l  and Grand s taf f , 1 949 ; Bush and 

Lewis ,  1 97 7 ; Levine and Hohenboken , 1 97 8) . Nume rous rese archers 

ac count the h igher we an ing weight s for male lambs t o  the ir  h igher b irth 

weights and faster  prewean ing gains ( Guyer and Dyer , 1 95 4 ;  She l ton and 

Campb e l l , 1 96 2 ; Smith and L idva l l ,  1 96 4 ;  Bahar in and Beilharz , 1 97 7 ; 

Bush and Lewis , 1 97 7 ; Mavrogenis and Louca , 1 97 9 ;  Bhat e t  a l . ,  1 9 81 ) . 

According to  many rese archers , the age of the ewe has a 

s ignif icant e f fe c t  on the l amb ' s  weaning weight ( Terril l e t  al . ,  1 947 ; 

Blackwe l l  and Henderson , 1 95 5 ; Benne t e t  a l . ,  1 96 3 ; S idwe l l  e t  a l . , 

1 96 4 ;  Lambe et  al . ,  1 96 5 ; S ingh e t  a 1 . ,  1 96 1 ;  El  Tawil e t  a l . ,  1 97 0 ; 

Ves e ly e t  a l . ,  1 97 0 ; S idwe l l  and Mil le r ,  1 97 1b ;  El Kouni e t  al . , 1 97 4 ;  

Ves e ly and Pe ters , 1 97 4 ,  1 97 9 ;  D ickerson and Las ter , 1 97 5 ; Hohenboken 

et al . ,  1 976 a ;  Matthews e t  a l . ,  1 97 7 ; McCal l  and H ight , 1 9 81 ) . 

Numerous inves t ig ators reported that ewes wil l  wean the mo st  k i lograms 

of lamb per year when they are 3 to 5 yr o ld ( Sidwel l  and Grand s t af f ,  

1 949 ; Vese ly and Peters , 1 96 4 ,  1 97 2 ; Vesely  e t  al . ,  1 966 ; Lax and 

Brown , 1 96 7 ; Las l ey , 1 97 2 ;  Hohenboken , 1 97 6b ; Mavrogeni s and Louca , 

1 97 9 ) , whil e  o thers s tate  that  thi s  h igh leve l of product ion i s  

maintained unt i l  7 y r  of  a g e  (Hazel  and Terr i l l ,  1 945 ; She l ton and 

Campbe l l ,  1 96 2 ; Ol son e t  a l . ,  1 97 8 ) . However , Bhat et al . ( 1 981 ) 
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ind icated that the age o f  d am  e f fe c t  on weaning weight was not 

s ignif ic ant  for Awas s i  l amb s . D i ckerson. and Las ter  ( 1 97 5 ) and Doney 

et al . ( 1 9 81 ) c laimed that of al l the factors  analyzed ,  age of  dam had 

the l arges t influence on wean ing weight . S tarke ( 1 953 ) s tated that a 

ewe ' s  milk product ion wil l peak at  3 to  5 yr of
. age and ac counted for 

the high l eve l of  l amb product io n ,  which occurred at  the same time , to 

the milk product ion.  

S ize  o f  ewe a l so i s  cons idered to affect  l amb weaning weight . 

Thrif.t and Whi t eman ( 1 96 9 a )  contended that the dam ' s body s ize af f e c t s  

the rate o f  gain of  t h e  l amb t o  70  d o f  age .  Ho l tman and Bernard 

( 1 96 9 )  observed Suf f o lk ewes  to wean more kilograms of lamb than the 

Chevio t ewes , wh ich were sma l ler in s ize . S idwe l l  and Mil ler ( 1 97 l b )  

and Levine and Hohenboken ( 1 9 7 8 )  reported that Suffo lk ewes wh ich 

weighed 13 . 8  kg more than the Co lumb ia ewes weaned lambs that averaged 

3 . 2 kg more  than l ambs from· Co lumb ia ewes . �Las ley ( 19 7 2 )  repor t ed that 

mature ewes  t end to  wean 1 2 .6 %  heav ier  lambs than immature ewes .  

Larger ewes  have been po s i t ive ly correlated to h igher milk yie lds 

( Starke , 1 953 ) . However , the effect  of s ize of ewe and milk production 

on l amb weaning we ight are confounded with the breed of  ewe . 

According t o  numerous s tud ies , year of lamb birth has a very 

s ignif icant e f fect  on l amb wean ing weight (Terril l et al � ,  1 947 ; 

S idwel l  and Grand s t af f ,  1 949 ; B lackwe l l  and Henders on , 1 955 ;  Warwick 

and Cartwright , 1 957 ; Benne t e t  a l . ,  1 963 ; S idwe l l  e t  al . , 1 96 4 ;  Vese ly 

and Peters , 1 96 4 ;  Lamb e  et  a l . ,  1 96 5 ; Vese ly e t  al . ,  1 966 , 1 970 ; S ingh 

e t  al . ,  1 96 7 ; Ch ' ang and Rae , 1 97 0 ; E l  Tawil e t  al . , 1 970 ; Brad ley 
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e t  al . ,  1 982 ) . This e f fe c t c an be  a t t r ibut ed to the var iat ion in the 

we ather and nutr it ion�from year �o ye ar . 

Pos twean ing Growth 

1 4  

Pos twean ing growth i s  me asured by yearl ing we ight and we ight a t  

2 yr o f  age . Ewes  that have  he av ier  yearl ing weight s t end t o  produce 

more lambs and woo l  in  the ir l ifet ime (K inc a id , 1 943 ; Re eve and 

Robert son ,  1 953 ; Guyer and Dyer , 1 95 4 ;  N icho ls and Whiteman , 1 966 ; 

Jordan e t  a l . , 1 97 0 ; Su i t e r  and Fel s , 1 97 1 ; Drymunds son , 1 97 3 ) . 

Several re s e archers s t a t ed that a h igher  l amb product ion from ewes that  

were heavier at a year o f  age c an be  a t t r ibu t ed to the  inc reas ed 

frequenc y of  mul t ip l e  b irths  and no t to higher lamb weaning weight s 

(K inc aid , 1 943 ; Reeve and Robert s on , 1 953 ; Sui t er and Fe l s , 1 97 1 ) .  

Hulet  et a l . ( 1 96 9 )  report ed t hat ewes that were he avie r at year l ing 

t ime t end ed to  s how f i r s t  e s t rus earlier  than the light er we ight 

year l ing ewes .  Guyer and · Dyer ( 1 9 54) also observed larger ye arl ing 

ewes to  be more produc t iv e . than sma l ler year l ing ewes . This d i f fe renc e 

due to  s ize decreased as  the ewes advanced in age ,  due to  the added 

s train of  higher produ c t ion on the larg er. ewe s . Hight and Jury ( 1 9 7 6 )  

did not ob serve any re l a t ion s h ip between s iz� and weight of  yearl ing 

ewes and sub s equent · produc t ion .  

Year l ing and sub s equen t we i?ht s are affected by �any fac tor s 

such as breed , t ype o f  b irth and rear ing , age of  dam , year o f  b irth , 

b irth we ight , pos twe an ing ga in , and ag e of f irs t breed ing ( Terr i l l 

et  a l . , 1 947 ; N icho l s  and Wh i t eman , 1 966 ; S ingh et  al . , 1 96 7 ; E l  Tawi l 

et al . , 1 97 0 ; Ves e ly and Pet ers , 1 97 2 ; E l  Koun i et al . ,  1 97 4 ; Bhat 
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e t  a l . ,  1 981 ) .  Breed o f  the ewe has b een report ed t o  have a d e f in i t e . 

ef fec t  on the ewe ' s  ma ture s i ze ( Te rr i l l e t  al. , 1 947 ; Cas sard and 

We ir , 1 956 ; Singh e t  a l . , 1 967 ; E l  Tawil  e t  a l . , ·1 97 0 ; Ves e ly and 

Peters , 1 97 2 , 1 97 9 ;  D ickerson and Las t e r , 1 97 5 ) . Suf fo lk ewes have 

been repor t ed to  exc e l  over Targhe e ewes in mat .ure weight ( D ickerson 

and G limp , 1 97 5 ) . , we ight at  pub erty ( Las ter  e t  a l . ,  1 97 2 ) , and . 

po s tweaning averag e d a i l y  g a in ( Sidwe l l  and Mil ler , 1 97 1 b ) . However , 

Ras t og i  e t  al . ( 1 982 )  obs e rved Targhee  ewes to have h igher p o s twean ing 

g a ins than Suf folk and Co lumb ia ewes . Thi s  highe r leve l o f  g ain for 

the Targhe e ewe s was exp l ained as compensa tory g a in ,  s ince the Targhe e 

ewes were the lowe s t  in wean ing we ight s . Suffo lk ewes have a l s o  b e en 

reported to  have b e t t e r  g rowth t ra i t s  than Co lumb ia ewes ( Bl ackburn 

et a l . ,  1 981 ) and to be he avie r  at mature we ight than Chevio t ,  

Co lumb ia ,  and Romn le t  ewes ( Ve s e ly and P e ters , 1 97 2 ) . Wil s on e t  a l . 

( 1 97 0 )  obs e rved Sou thdown l ambs to  have higher prewean ing g a ins and 

Hamp s hire l amb s  to have highe r  po s twean ing gains . The S ou thdown ' s  

highe r  prewe an ing gains were a t t r ibu t ed to  the h igher milk p rodu c tion 

of the Southdown ewe s . There fore , the Hampshire ' s  h ighe r  p o s twean ing 

gains were as sume d t o  be compens a t ory gains . The materna l inf luenc e ,  

which inc ludes milk produc t ion , on l amb ' s  growth i s  qu i t e  l arg e up to  

we an ing t ime . Thereaf t e r , th is inf luenc e f ades rap id ly ( Hunter , 1 956 ;  

Dun and Grew a 1, 1 963 ) ;  

Cro s sb red ewes have been found t o  be 4 . 5  t o  1 2 . 6 %  heavie r  at  

mature s ize than s t r a ightbred ewe s (Price et al . ,  1 953 , Fox e t  a l . , 

1 96 4 ;  S ingh et  al . ,  1 96 7 ; Ho l tman and Be rnard , 1 96 9 ;  Las ley , 1 97 2 ) . 
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Cro s sbred ewe s have a l so b e en s hown t o  have 6 t o  8 %  h ighe r  p o s twean ing 

gains than s t raightbred ewe s ( Ve s e ly and Peters , 1 97 2 , 1 97 9 ; Ras tog i  

e t  a l . ,  1 9 82 ) . · Las l ey ( 1 97 2 )  and Ves e ly and Pe ters ( 1 97 9 )  ind ic a t ed 

that cro s sbred l amb s  that are more than a two-breed c ro s s  have h igher 

mature we ight s and h ighe r pos twean ing gains . Ve s e ly and Pe t ers  ( 1 97 2 )  

observed three-breed c ro s sbred l amb s to  have 1 0% h ighe r  pos twe an ing 

gains than the two-breed c ro s sbred lamb s . Thes e  authors exp l a ined 

thes e  higher g a ins by mat e rna l he tero s i s , which was on ly found with the 

dams of  the three-breed c ro s sbred lamb s . Lloyd et a l . ( 1 980 ) obs e rved 

Suf folk x Targhe e l amb s  to  have fas t er po s twean ing gains than Targ he e 

lamb s . Leyma s t e r  and Smith ( 1 981 ) report ed that Suffolk c ro s sbred 

lamb s  exc e l led  in growth traits  over Co lumb ia c ro s sbred l amb s . 

He tero s i s  i s  not evident in al l c ro s se s , espe c ia l ly in a 

two-breed c ro s s  ( Bradford e t  al . , 1 963 ; Ho l tman and Bernard , 1 96 9 ) .  

Mature body weight has been reported t o  b e  40% he ritab le ( Te r r il l and 

Haze l , 1 943 ; Sco t t , 1 977 ) and po s twean ing g ain was reported to be 6 0% 

her i t ab l e  (Mavrogenis  et  a l . ,  1 9 80 ) . Las l ey ( 1 97 2 )  conc luded that 

po s tweaning g ain i s  a highly her it ab l e  trait and therefor e wi l l  be very 

s l ight ly affec t e d  by he tero s is . 

Pos twean ing gains are general ly higher for mu l t ip l e-born and 

raised  lamb s  because they have l ower wean ing we ight s and . equ iv a l ent 

gene t ic po tent i a l  ( Cas s ard and We ir , 1 9 56 ; Dun and Grewal ,  '1 96 3 ; ·Ols on 

e t  al . ,  1 97 8 ) . D i ckerson and Las ter ( 1 97 5 )  ag reed with this  s t a tement 

by report ing that mu l t ip l e-born and rai s e d  lambs  are 4 to  5 kg l ig ht er 

at wean ing t ime and only 3 kg  l ight er at a year of  ag e than s ing l e-born 
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a t  weaning t ime and only 3 kg l ighter a t  a year o f  age than s ing le-born 

and rai s ed l amb s . The effect  of t ype of.b irth and rearing on l amb 

weight decreas e s  af t er wean ing t ime (Terril l e t  a l . ,  1 947 ; Harr ing ton 

e t  a l . , 1 958 ; E l  Kouni e t  a l . ,  1 97 4) . Many inves t ig ators s tated that 

s ing le-born l ambs are 1 . 7 t o  3 . 0 kg heav ier  at a year of  age ( Terril l 

e t  a l . , 1 948 ; Price e t  a l . , 1 953 ; E l  Tawi l e t  al . , 1 970 ; Burf ening 

et a l . , 1 97 1 ; Fogarty , 1 97 2 ; E l liot  e t  a l . ,  1 97 8 ) . However , Ch ' ang and 

Rae ( 1 970 )  and McC a l l and Hight ( 1 9 81 ) reported that mul tipl e-born 

lambs · which were 4 . 1  kg l ight e r  than s ing le-born l ambs at  we an ing t ime 

had equ ivalent yearl ing weights .  Several o ther rese archers obse rved 

s ing l e-born l amb s  to have heav ier  mature body weight s (Haze l  and 

Terril l ,  1 946b ; Lax and Brown , 1 96 7 ; Ves e ly and Pe ters , 1 97 2 ; Bhat 

et a l . ,  1 981 ) .  Dun and Grewa l  ( 1 96 3 )  conc luded that type of b irth 

effec t on l amb weight was not evident af ter 18 mo of age . 

Age of  dam has b een .repor t ed to  affect yearl ing weight ( Terr i l l 

e t  al . ,  1 947 ; E l  Taw i l  e t  a l . ,  1 97 0 ; Ves e ly and Peters , 1 97 2 ) . Pr ice  

et  al . ( 1 953 ) observ ed l amb s  f rom mature ewes  to be 1 . 4 kg  heav ier at  a 

year of age than l amb s  from 2- and 7-yr-o ld ewes . Ol son ·e t  a l . ( 1 97 8 )  

reported that lamb s  from 2- and 7 -yr-old ewes have h igher postwe an ing 

gains than l ambs from mature ewes . Olson e t  al . ( 1 97 8)  sugges ted that 

this higher postwe an ing g.ain c an be exp l ained as compensatory gain 

s ince weaning weight s o f  the l ambs from 2- · and 7-yr-o ld ewes were · lower 

than the ir contempor arie s . However , E l  Koun i et al . ( 1 974) report ed 

that the age of  dam effect  on lamb we ight dec l ined af ter wean ing t ime 

and was not evident at  a year of age . Dickerson and Las ter ( 1 97 5 )  
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ins ignif icant at  pub erty . 
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Many res e archers  have s tated that year o f  lamb birth af fec t s  

year l ing we ight ( Terr i l l e t  al . ,  1 947 ; E l  Tawil et  al . , 1 97 0 ; El  Kouni 

et  a l . , 1 97 4) and mature body weight ( Terril l et al . ,  1 948) . Terr i l l  

e t  a l . ( 1 947 ) conc luded that year o f  l amb b irth was the larges t · f a c t or 

that inf luenc ed yearling weight . Birth weight has also  been shown t o  

af fect yearl ing weight ( El Tawil  e t  a l . ,  1 970 ) . Harring ton e t  al . 

( 1 9 5 8 )  c l aimed that b irth weight accounted for 34 to  44% of the total  

variat ion in  mature weight . 

Po s tweaning nut r it ion leve l s  have been ind icated to af fec t 

pos twean ing gain and yearl ing weight s , with the h igher pos twean ing 

nutrit ion groups hav ing h igher pos twean ing gains ( Jordan e t  a l . ,  1 97 0 ; 

Burfening e t  al . , 197 1 ;  Quirke , 1 97 9 )  and h igher yearl ing we ights 

( Bradford e t  al . ,  1 96 1 ;  �urfening et  al . ,  1 97 1 ) . Burfening e t  al . 

( 197 1 )  suppor ted this  statement by report ing that the h igh pos tweaning 

nutrit ion group g a ined 1 0 . 5  kg more f rom wean ing t ime to a year o f  age 

and maintained this  added weight to 18 mo of age .  The h igh p o stwean ing 

nutrit ion group s have been obs erved to be heav ier at pub erty ( Qu i rke , 

1 97 9 ) , reach puberty at an e ar l ier ag e (Younis  e t  al . ,  1 97 8 ;  Qu irke , 

1 97 9 ) , and produce more woo l  and lamb as yearl ings ( Jordan e t  a l . , 

1 97 0 ) . This  inc reased l amb produc t ion may. be exp lained by a h igher 

ovulation rate found with l ambs that were fed the h igher pos twe an ing 

nutrit ion level ( E l  She ikh e t  al . , 1 9 55 ) . Foote e t  al . ( 1 95 9 )  repor t ed 

that the prepub ert al  nutrit ion leve l had a larger effect  on the number 
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of ova shed t han d id prebreed ing we ight . However , Burfening e t  a l . 

( 1 97 2 )  repor t ed that the l eve l of  po s twe an ing nutr i t ion had no  e f fe c t  

on any sub se quent produc t ion . Nicho l s and Whiteman ( 1 966 ) s t at ed t hat 

po s tweaning gains  and wean ing we ight s had an effec t on mature b ody 

we ight . 

Age o f  f ir s t breed ing a l so af f e c t s  po s tweaning growth .  When a 

ewe is  bred at 7 mo of ' age , t here i s  an added s train on the ewe's 

po s tweaning growth . Thi s  pregnancy put s  a s hort-term check on g rowt h 

bu t is  overc ome by t he weaning of  the second l amb ( Br igg s , 1 93 6 ; 

Drymunds son , 1 97 3 ; Tyrre l l , 1 97 6 ) . Therefore , the po s tweaning g ain i s  

jus t d e l ayed . 

Age o f  F irst Breed ing 

She l ton and �l indt ( 1 97 6 )  reported that increas ing a ewe ' s  

reproduc t ive rate i s  one o f  the bes t  methods to increase  her l if e t ime 

e f f i c i ency o f  l amb product ion . Dyrmunds son ( 1 973 ) def ined puberty  as  

the f irst  t ime that a ewe l amb i s  c ap ab le o f  reproduc t ion . He  a l s o  

conc luded that , i f  a ewe l amb reaches puberty a t  7 to  8 mo of age and 

conc e ives , s he wil l inc re a s e  her l if e t ime produc t ion c apab il i t ie s . 

Breed ing ewes  . t o  l amb a t  1 2  mo of age has b e en shown to suppre s s  

po s tweaning growth ( Bows t � ad , 1 93 0 ; Ensminger , 1 97 0 )  but has no e f fe c t  

on the ewe ' s  mature weight ( Br iggs , 1 936 ; Dyrmund s son , 1 97 3 ) . Tyrre l l  

( 1 976 ) observed ewes that d i s p l ayed e s trus a t  7 t o  8 mo o f  ag e t o  b e  

heav ier at weaning t ime than ewes t hat  d id not d i s p l ay es t rus  unt i l  

they were o lder . Hight and Jury ( 1 97 6 ) reported that ewes  that  

exhib ited e s trus the i r  firs t f a l l  have heav ier year l ing we i g ht s than 
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tho s e  that exhib it ed t he ir  f irst  e s trus l ater . Ponzoni et  a l .  ( 1 9 7 9 )  

s tated that ewes that�don ' t  d is p lay es t rus  by 8 mo o f  ag e hav e  lower 

rep roduc t ive performanc es  and are l ight er in weight at  prebreed ing 

t ime . Ewes that reach pube rty early t end to have more t eeth p rob l ems 

than ewes that reach pub erty af ter  8 mo of age ( Brigg s , 1 936 ) . 

Dyrmunds son ( 1 973 ) at tr ibu t ed the teeth prob l em to d e l ayed e rupti on o f  · 

the f ir s t  two inc i sor ·t e eth , which occurs more frequen t ly in ewes that 

reach puberty early . Levine e t  a l . ( 1 97 8 )  obs e rved Co lumb ia ewe s that 

conc e ived at 7 mo of age to  l ive  longer than Co lumb ia ewes  that cou ld 

not conc e ive at 7 mo of age . 

The f ir s t  lamb c rop f rom ewes bred t o  lamb at  a year o f  age 

tend to  be l ight er in b irth we ight ( Ensminger , 1 970 ; Dyrmund s son , 

1 97 3 ) , c ause more l amb ing p rob lems ( Ensminger , 1 97 0 ) , and have a h igher 

mor t a l ity rate ( Dy�und s s on ,  1 97 3 ) than the f irst  lamb c rop from ewes 

bred to  l amb f ir s t  at  2 yr o f  ag e .  Dyrmund�s on ( 1 97 3 )  sugge s t ed that 

the lower b irth we ight s for l amb s  born to  1 2-mo-o ld ewes may be 

exp l a ined by a s hort er g e s t at ion pe riod found in the se  young ewes . 

Bows te ad ( 1 93 0)  revealed  that l ambs born to  1 2�o�o ld ewes had lower 

fer t i l ity than l ambs b orn t o  older ewe s . This author a l s o  repor t ed 

that 2-yr-o ld and o lder ewe s that had a lamb at 1 2  mo of age had 

heavier and s tronger l amb 's than lamb s  from equ ivalent aged ewes that 

d id not l amb at 1 2  mo of  ag e .  He a·t tr ibu t ed the he avie r  we ight ·s · and 

more s treng th to t he inc reased mammary deve lopment with the ewe s  that 

had lamb s at 12  mo of ag e .  Dyrmunds son ( 1 9 73 )  and McCal l and Hight  

( 1 981 ) obs e rved a very low rate  of mul t iple b irths ( 3 . 7 % )  with 
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1 2-mo-old ewe s . Dyrmunds son ( 1 97 3 )  exp l a ined this  low rate o f  mu l t iple  

b i rths by  the short ened breeding s e as on ,  s inc e mos t  ewe lambs haven ' t  

reached puberty at  the onse t of the breed ing s e as on . Sco t t  ( 1 97 7 )  went 

on t o  s t ate that mat ing s from the f ir s t  hal f of the b reed ing s e ason 

tend to produce  the ma j or ity  o f  the-mu l t ip l e  b irths . Hohenboken e t  a l . 

( 1 977 )  found a lowered conc ept ion rate  with the breeding o f  7 -mo-old  

ewes . This c an be somewhat ac counted for by the ewe lamb s ' s ho r t ened 

breed ing season . 

Burfening e t  a l . ( 1 97 2 )  repor t ed that ewes bred as  l amb s  at 

24  mo of age gave b irth to . 1 7 more l amb s  and weaned 5 . 5  kg mor e  l amb 

per ewe bred than ewes  bred to  f ir s t  l amb as 2-yr-o lds . Hohenb oken 

e t  al . ( 1 977 )  and McCal l and Hight ( 1 9 81 ) a l s o  reported that ewe s  that  

lambed at 12  mo of age were more product ive a t  24 mo of  age than ewe s  

that d idn ' t  l amb unt i l  24 mo o f  age . However , Hohenboken e t  a l . ( 1 97 7 )  

d id s tate  that this inc reased l amb product ion was not s ignif ic an t ly 

highe r . McCal l and H ight ( 1 981 ) c l aimed t
-
hat  the higher l amb 

produc t ion was ind ic a t ive o f  h igher fert il ity  in the lamb-bred ewes . 

Brigg s ( 1 936 ) report ed that ewes that d is p l ayed estrus thei r  f ir s t  f a l l 

produced . 6 %  more l amb s  and weaned 14 . 04 mor e  kg of  l amb at 24  and 

36 mo of  age than equ iv a l ent ag ed ewes that d id not exh ib it e s t rus 

unt i l  the ir f irst  winter 'and the reaf t e r . In a 6 -yr s tudy , Burf en ing 

et a l . ( 1 97 2 )  conc lude-d that l amb-b red ewe s gave birth to' 7 . 1  l amb s  and 

weaned 216  kg of l amb per ewe bred , whereas the yearl ing bred ewes only 

gave b irth to 6 . 3 lamb s  and weaned 1 44 kg of l amb per ewe bred . In a 

8-yr s tudy , the l amb-bred ewes g ave b irth to . 6 8  more lamb and weaned 
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1 3 . 9  k g  more l amb per ewe bred than yearl ing-bred ewes ( Spenc er  e t  al . ,  

1 942 ) .  

Many res e archers hav e  s ta ted that l amb-bred ewes have h igher 

l ifetime produc t ion than yearl ing-bred ewes (Hule t et a l . , i96 9 ;  

Ensminger , 1 97 0 ; Southham e t  a l . ,  1 97 1 ; Hohenboken e t  a l . , 1 97 7 ; S co t t , 

1 977 ; Porizoni e t  al . ,  1 97 9 ) . Hu l e t  e t  a l . ( 1 96 9 )  and Las t er e t  a l . 

( 1 97 2 )  s ta t ed that ewes that exhib it  es t rus  at  7 to 8 mo of age h av e  

h igher l if e t ime product ion than ewes that don ' t exhibit e s tru s b y  8 mo , 

even if they aren ' t  bred unt i l  20 mo of age . Ponzoni e t  a l . ( 1 97 9 )  

sugges ted that breed ing ewes t o  l amb at  1 2  mo o f  age may enh anc e 

sub sequent fert i l ity . Dyrmunds son ( 1 97 3 )  s tat ed that the cap ab il ity of  

lamb ing at a year of  age  may ind icate  a h igh l eve l of fert i l i t y . 

Cb ' ang and Rae ( 1 970 )  and Dyrmunds son ( 1 97 3 )  s tated that age o f  pub erty 

is  po s it ive ly correlated to  sub s equent lamb product ion. 

Dyrmunds son ( 1 97 3 ) . obs e rved l amb bred ewes t o  hav e  lower woo l  

produc t ion than yearl ing b red ewe s . Brigg s  ( 193 6 )  and Ensminger ( 1 97 0 )  

c laimed that breed ing ewes t o  l amb at  1 2  mo o f  age had n o  ef fect on 

accumulative wool product ion.  However , Hohenboken et a l . { 19 7 7 ) 

observed lower accumu l a t ive woo l  product ion for lamb bred ewes than 

year l ing bred ewe s . McCal l  and H ight ( 1 9 81 ) summarized the advan t ages  

of breed ing ewes t o  lamb a t  12  mo of  age as e arly recognition o f  

fert i l ity as  a s e lect ion t oo l , more  rap id g enetic  turnover and gene tic  

gain ,  and an increase in  lamb produc t ion . 

Age o f  puberty is  af fect ed by many factors  such as age of d am ,  

breed of  ewe , pos twean ing nut r i t ion leve l ,  postwean ing body weight , 



23 

type o f  ewe b irth , and year of  b i rth ( Hulet  e t  a l . , 1 96 9 ;  Burfening 

et a l . ,  1 97 1 ; Sou thham e t  a l . ,  1 97 1 ; Las ter et a l . ,  1 97 2 ; Dickerson and 

Las t er ,  1 97 5 ; Sco t t , 1 97 7 ) . S everal inve s t igators repor t ed that age of  

dam aff ec t s  the ir o f fspr ing ' s  age o f  pub erty (Hulet  e t  a l . , 1 96 9 ; 

Southham e t  a l . ,  1 97 1 ; Wright e t  al . ,  1 97 5 ; McCal l  and Hight , 1 9 81 ) . 

Hulet  e t  a l . ( 1 96 9 )  and Southham e t  a l . ( 1 97 1 )  s t ated that 2- and 

7 -yr-old ewes produce l amb s  that have lower wean ing weight·s and reach 

puberty at a later age than l amb s  from 3 - to 6-yr-o ld ewes . Glimp 

( 1 97 1 )  and Dickers on and Last e r  ( 197 5 )  obs e rved age of  dam t o  have no 

effect  on age of  f irs t e s tru s . 

Breed has b e en shown t o  affect  age of pub erty in the ewe l amb 

( Hulet  e t  al . , 1 96 9 ;  Southham e t  al . ,  1 97 1 ; Dyrmunds son ,  1 97 3 ; 

Dickers on and Las t er , 1 97 5 ; S co t t , 1 97 7 ) . Las ter e t  a l . ( 197 2 )  and 

D ickerson and Glimp ( 19 7 5 )  obs erved Suffolk ewe lamb s  to  reach pub e rty 

at  a younger age than Targhee ewe l amb s . Las t er e t  a l . ( 197 2 )  al so 

found Suffolk ewe l ambs t o  be  heav ie r  at 8 mo of age than Targhee  ewe 

lamb s  and conc luded that body weight affect ed age of pub erty . Levine 

et a l . ( 1 9 7 8 )  reported that a h igher percentage of Co lumb ia ewes were 

more fert i l e  their  f irs t fal l than Targhee ewe lamb s . Ced il lo et a l . 

( 197 7 )  s tated that Suffo lk ewe l ambs had a greater t endency t o  exhib it  

e s trus by  8 mo of age than Co lumb ia ewe lambs . However , · this 

difference was ins ignif i c an t . Cro s sbred lamb s  have been shown t o  reach 

puberty at an ear l ier  age than s traightbred lambs (Dyrmunds son , 1 97 3 ) . 

Hight and Jury ( 1 976 ) only found cro s sbred lambs from the ir  f irs t and 

third cro s ses  to reach pub e rty e ar l ier than s traightbred l ambs.  
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S idwel l  and Mil ler ( 1 97 1 b ) s t ated that hetero s is was not ev ident in 

every cro s s . 

Southham e t  a l . ( 1 97 1 )  reported that the pos tweaning nut r it ion 

leve l af fect s age of  pub erty . He obs erved 88% concept ion in the h igher 

energy level group , whereas the low energy leve l group only had 1 7 %  

conc ept ion. Burfening e t  a l . ( 1 97 1 )  obs erved the same effect s  but with 

only a d if ference of  5 . 4% .  S imil arly , Younis  e t  a l .  ( 197 8 )  and Qu i rke 

( 1 97 9 )  repor ted that their h igher nut r it ion level group reached pub erty 

at a younger age than the i r  low leve l group . Dyrmunds son ( 1 97 3 )  and 

Gunn and Doney ( 1 97 5 )  s tated that ewe lambs in poor cond it ion wil l  

exhib it  their  f irs t e s trus l ater than they wou ld i f  they had adequate  

nutri t ion . Evans e t  a l . ( 197 5 )  repor t ed that acce lerated fed ewe l amb s  

that were exposed to a ram at  8 m o  o f  age were much more  product ive in 

thei r  l if e t ime than normal fed ewe l amb s  that were exposed at  20  mo of 

age . Body weight of a ewe l amb is said to have a d irect ef fect on age 

of f irs t e s t rus  ( Burfening et a l . ,  1 97 1 ; Southham et a l . ,  1 97 1 ;  Las t er 

et al . ,  1 97 2 ; Sco t t , 1 97 7 ; Younis  e t  a l . , 1 97 8 ) . Hul e t  e t  a l . ( 196 9 )  

s t ated that body weight i s  a very l arge func t ion of age of pub erty . 

Age of  f irs t breed ing has b e en found t o  be po s it ively correlated t o  

weaning weight ( Barlow and Hodges ,  1 97 6 ) , premat ing weight ( Ponzoni 

et  al . , 1 97 9 ) , and mature we ight ( Bows tead , 1 93 0 ) . McCa l l  and Hight 

( 1 981 ) observed ewe l amb s  that reach puberty their  f irs t fal l hav e  the 

highes t year l ing weight s o f  the f lock . 

Percentage conc ept ion of  ewe l ambs exposed at  7 to 8 mo of age 

ranges from 1 2  to 88% ( Bows tead ,  1 93 0 ;  Briggs ,  1 936 ; Hulet  e t  al . , 
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1 96 9 ;  Burf en ing et  a l . ,  1 97 1 ; Southham et  a l . , 1 97 1 ; Dickerson and 

Gl imp , 1 97 5 ; Tyrre l l �  1 97 6 ; Ced i l lo e t  a l . , 1 97 7 ; Levine e t  a l . , 1 97 8 ;  

McCal l  and Right , 1 981 ) .  Dyrmunds son ( 1 973 ) s t ated that the lower than 

average conc ept ion rate  was affected by the percentage of  ewe l amb s  

that reached pub erty that fa ll  a s  we l l  a s  the shortened breed ing s e as on 

that was found with the ewe l ambs  re aching pub erty late . The l a rg e  

var iat ion i n  conc ep t ion r a t e s  for ewe l Bmbs  can also  be a t tr ibu t ed t o  

pos twean ing nutrit ion ( Southham e t  al . ,  1 97 1 ) ,  s ize and weight o f  ewe 

lamb (Hulet  e t  a l . , 1 96 9 ) , and breed of  ewe lamb ( Lev ine e t  a l . , 1 97 8 ) . 

Dyrmund s son ( 1 9 7 3 ) and D ickerson and Las ter ( 1 97 5 )  repor ted  

that mul t ip l e-b orn l amb s  reach pub e rt y  at an o lder age because  they  are 

sma l ler in s ize and weight than s ing le-born lamb s . Gou ld and Whi t eman 

( 1 97 4) observed twin-born l ambs to be more  produc t ive in the i r  l i f e t i me 

than s ing le-born l amb s  when a l l  of  the lambs were expo sed to  a ram at  

8 mo of age . Year of  l amb b i rth has  been proven to  have a def in i t e  

effect  on age of  pub e rty ( Hu l e t  e t  al . ,  1 96 9 ; Southham e t  a l . ,  1 97 1 ; 

Las ter  et  al . ,  1 97 2 ; Ced i l lo e t  al . ,  1 97 7 ) . Dyrmunds son ( 1 97 3 )  

report ed that b irth d a t e  has a very l arge effect  on age o f  £ irs t 

e s t rus , s inc e she ep are se as ona l breeders . 

Lamb Produc t ion 

Lamb produc t ion i s  a major conc ern in the she ep indu s t ry s inc e 

mos t  of the income that i s  acqu ired is  from the l amb s  produced . Hume s 

e t  al . ( 1 9 7 8 )  report ed that poor reproduc t ive rates  and h igh  prewe an ing 

mor t a l i ty were two ob s t ac les  that l imit pro f it ab i l ity  in s heep 

produc t ion . Lamb product ion from 2-yr-o ld ewes was found t o  b e  
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pos i t ively correlated . with the ewe ' s  sub sequent lamb product ion (Hu le t  

et  a l . , 1 96 9 ) . Terril l and Stoehr ( 1 942 ) . and Paj l ( 1 9 78)  obs e rved 

larger  ewes to  have greater l amb production than sma l ler ewes . 

Cro s sbred ewes were reported t o  b e  9 to  23%  better than purebred ewes 

in reproduct ive performanc e  ( Fox e t  al . , 1 96 4 ;  Dyrmunds son , 1 9 73 ;  

Vese ly and Pe ters , 1 9i 4) . Mil ler  and Dailey ( 195 1 )  and S idwel l  and 

Mil ler ( 19 71b )  were mor e  spe c i f ic by s tating that c ro s sbred ewes were 
I 

more product ive in produc ing l amb s  than purebred ewe s . Brad ley e t  al . 

( 1 9 72 )  s tated that hetero s is for reproduc t ive performance is  qu it e l ow .  

However ,  Sco tt  ( 1 9 77) repor t ed that hetero s is for reproduc t ive 

performance was h igh enough to cons ider  in a cros sbreed ing program. 

Vese ly and Peters  ( 1 9 74) report ed that  cro s sbred ewes  have a 

higher percent age conc ep t ion rate than purebred ewes , even though bo th 

groups were mated a s imil ar number  of t imes . S idwel l  e t  al . ( 1 96 2 )  and 

Vese ly and Pe ters ( 1 974) rep or t ed that , when
-

a purebred ram was b red to  

a purebred ewe o f  a d if ferent breed , then a lower than average 

conc ept ion r at e  was observed . They attribut ed th is t o  a lowered 

compatabil ity that was found b e tween the egg and spe rm  of the two 

different breeds . 

Lamberson and Thomas ( 1 9 82 )  found F innsheep ewes to  have a 

shorter anes trous period and g ave b irth to  more lambs than Chev io t , 

Dors e t , Romney , and Suffolk ewe s . Thrift  and Dut t ( 1 9 76 )  reported that 

Suf folk ewes c ame out of anes trus 10 d e ar l ier  than Co lumb ia ewes . 

Glimp ( 1 971 ) obs e rved Targhee ewe s  to d isplay e s t rus earl ier in the 

breed ing s e ason than Suffolk ewes . However ,  Oltenacu and Boy l an 
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( 1 98 1 a )  observed Suffo lk ewes to d isplay e s t rus e arl ier in the breed ing 

season and g ive b irth to more l ambs  than �arghee ewes . It has b e en 

suggested that mo s t  mul tiple  b irths come from matings that oc cur e arly 

in the breeding season ( Reeve and Robert son ,  1 953 ; Sco t t , 1 97 7 ) . Reeve 

and Roberts on ( 1 953 ) sugges t ed that this may be attribut ed to  the fact 

that the bes t ewes exhib it e s t rus  e arl ier in the breed ing seas on and 

the pas ture is usual ly in i t s  bes t nut rit ional  s tate at the ons e t  of  

the breeding season .  Therefore ,  a f lush ing ef fect was observed . 

Flushing c auses  an increase in ovu l at ion rate (Foote e t  a l . ,  1 95 9 ; 

S lyter , 1 96 8 ;  Dyrmunds s on ,  1 97 3 ; Gunn and Doney , 1 97 5 )  and a l s o  

increas es  the number o f  l amb s  born per ewe ( S lyter , 1 96 8 ) . 

Ovu l ation rat e , fert i l ity , and embryonic mort al ity inc reased in 

ewe lambs fed a h igh pos twean ing l evel ( E l  Sheikh e t  al . ,  1 95 5 ) . This  

author also s tated · that  f lushing was  mo s t  benef ic ial with thin ewes . 

Flushing and body cond it ion of  a ewe are negative ly correlated t o  

embryonic surv ival ( Gunn and Doney , 1 97 5 ) , while body s ize  and weight 

are po s it ively corre lated to ovulation rate (Foote et  al . ,  1 9 5 9 ; Gunn 

and Doney , 1 97 5 ) . Dyrmunds son ( 1 97 3 )  reported that cro s sbred ewes  have 

a h igher ovulat ion rate than purebred ewes . Lambers on and Thomas 

( 1 9 82 ) observed Finnsheep ewes t o  have a h igher ovulation rat e  than 

Chev iot , Dors e t , Romney , and Suf folk ewes . Hight and Jury ( 1 97 6 )  

s t ated that a young ewe ' s ovu l at ion rate i s  ind icative of  her 

sub sequent ovu l at ion rates  but not of  her subsequent .fert i l it y .  

S idwel l  and Mil ler ( 1 97 1 )  repor ted that fert il ity ( pe rcentage 

ewes l amb ing of  those bred ) , pro l if icacy ( number of l amb s  born per ewe 
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lambing ) , l ivab i l ity ( percentage  l amb s  we aned of tho se born ) , and 

weight of  l amb s  weaned are a l l  methods o�  measur ing l amb product ion.  

Numerous inve s t igator s  r eport ed fert i l ity to range from 71  to  93 . 5% 

( Las ter e t  a l . , 1 97 2 ; Hohenboken e t  al . ,  1 97 6 a ;  Levine and Hohenboken , 

1 97 8 ;  Paj l ,  1 97 8 ;  C l arke and Hohenboken , 1 983 ) . However , Fox e t  al . 

( 1 96 4) observed fert i l it y  rates as  low as 58 . 5% .  

Fert il i ty has b e en report ed to  be af fected by breed , age o f  

ewe , type of  ewe b irth , s iz e  o f  ewe , year o f  product ion , nut r i tion , and 

environment ( Botkin and Pau les , 1 96 5 ; S idwel l  e t  al . ,  1 96 2 ; Purs e r  and 

Young , 1 96 4 ;  Lamond e t  a l . ,  1 97 3 ; Dickers on and Gl imp , 1 97 5 ; Barlow and 

Hodges ,  1 976 ; Baharin and Beilharz , 1 97 7 ; Ves e ly and Peters , 1 9 81 ) . 

Several rese archers sugges t ed that fert i l ity was af fect ed by breed o f  

ewe ( S idwe l l  e t  al . ,  1 96 2 ; Las ter e t  al . , 1 97 2 ; Dickerson and G l imp ,  

1 97 5 ; Vese ly and Pe ters , 1 9 81 ) . Vese ly e t  al . ( 196 6 )  and Ced il lo 

et al . ( 1 977 )  found Targhee ewes to be  more fert ile  than Suf folk ewes . 

Glimp ( 197 1) and Brad l ey e t  al . ( 197 2 )  reported s imilar resul t s  with 

the d if ferences in fert i l ity between thes e  two breeds of  4 . 5  and 7 . 0% , 

res pec t ive ly .  Clarke and Hohenboken ( 1 9 83 ) reported Columb ia ewes t o  

have 96 % fert il ity , whil e Suf folk ewes had 93% fert i l ity . However ,  i t  

has been s tated that breed of  ewe has no e f fect  on fert i l ity ( Wiener 

and Hayter , 1 97 5 ; Levine . and Hohenboken , 1 97 8) . 

Cro s sbred ewes have been shown to have higher f e rt i l ity than 

s traightbred ewes ( S idwe l l  e t  al . ,  1 96 2 ; S idwel l  and Mil ler , 1 97 l a ;  

Las l ey , 1 97 2 ; Sco t t , 1 97 7 ; Vese ly and Pe ters , 1 9 81 ) . Vese ly and Pe ter s  

( 1 97 4) reported that the percentage of ewes mat ing was equ ivalent for 
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cro s sbred and s traightbred ewes , but the percentage  conc ept ion was 

higher for cro s sbred ewes . Fox e t  al . ( 196 4) found cro s sbred ewes t o  

be 7 . 0% more fert i l e  than purebred ewes . Matthews e t  a l . ( 1 97 7 )  

observed Suf folk x Targhee ewes  t o  be more fertile  than Targhee ewe s . 

However ,  Brad ley e t  a l . ( 1 97 2 )  repor t ed that 9 8% of the Targhee ewes  

were fert i l e , while  96% of  the  Suffolk x Targhee ewes were fert il e . 

McGuirk · e t  al . ( 1 97 8 )  found fert i l ity in cro s sbred ewes to · be  s l ight ly 

higher than fert i l ity in purebred ewes . Inve s t igators have s tated that 

fert i l ity i s  7 to 13% her it ab l e  (Purser and Young , 1 96 4 ;  Las ley , 1 97 2 )  

and i s  h ighly af fect ed by hetero s is ( Las ley ,  1 97 2 ) . Others  have 

reported that fert i l ity is  hardly af fected by hetero s is (Hohenboken 

et a l . , 1 97 6 a ; Hohenboken and Cochran ,  1 976 ) . 

Age of ewe has b e en proven to  affect fert i l i ty ( S idwel l  e t  a l . , 

1 96 2 ;  Vese ly e t  al � ,  1 96 5 ; McCal l  and H ight , 1 981 ; Vese ly and Peters , 

1 981 ) , with 3- through 6 -yr-o ld ewes hav ing the highes t fertil ity 

(Karam , 1 957 ; Ves.e ly and Pe ters , 1 97 4) . Vese ly and Peters ( 1 97 4) a l s o  

s tated that the effect o f  age of  ewe o n  fert i l ity was greater than any 

other factor . Dickerson and Glimp ( 1 97 5 )  repor ted fertil ity for 1 - , 

5 - , and 7-yr-o ld ewes t o  be  6 0 , 90 , and 70% , respect ive ly . Type o f  ewe 

b irth also  bas an effect  on fert i l ity (McCal l and Hight , 1 981 ) , with 

twins being more fert i l e  than s ing l e-born ewes (Mul laney ·and Brown , 

1 96 9 ) . Purs er and Young ( 1 96 4) reported twin-born ewes t o  be  more 

fert i l e  their f irst  and sub s e quent l amb ing s . Reeve and Robert son 

( 1 953 ) reported that twin ewes dec l ined in fert i l ity af ter 6 yr o f  age . 

Baharin and Bei lharz ( 1 97 7 )  observed twin-born ewes t o  be  les s fert i l e  
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their f irs t l amb ing and then increase in fert i l ity rap id ly .  However , 

twin-born ewes. would dec l ine in fert il ity earl ier in breed ing l i fe than 

s ingl e-born ewes . 

Barlow and Hodges ( 1 976 ) found that ewes with above average 

weaning weight s would a l s o  b e  above average in fert i l ity . Year o f  

product ion a lso has b een shown t o  af fect fert i l ity ( S idwe l l  e t  al . ,  

1 96 2 ; Ves e ly e t  al . ,  1 96 5 ; Ves e ly and Peters , 1 97 4 ,  1 9 81 ; Dickerson and 

Glimp , 1 97 5 ; Wright et a l . , 1 97 5 ) . Fert i l ity can be reduced by hav ing 

a ewe in an over or under nutr it iona l cond it ion (Lamond e t  al . , 1 97 3 ) . 

Environment can a l s o  p l ay a ro le  in fert i l it y  as seen by Bradford 

et al . ( 1 96 1 ) , with range-reared ewes mor e  fert ile  than the farm- reared 

ewes fed a supplement a l  feed . 

Pro l i f ic acy , number of  l ambs born per ewe lamb ing , ranges  from 

1 00 to 1 6 4% for dome s t i c  b reeds (Karam , 1 957 ; D ickerson and Gl imp , 

1 97 5 ; Hohenboken e t  al . ,  1 97 6 a ;  Paj l ,  1 97 8 ) . The number of l ambs born 

can a l so be  based on per ewe exposed , and this ranges from 93 to 1 42% 

( Las ter et al . ,  1 97 2 ; Paj l ,  1 97 8 ) . The variations in pro f ic iency c an 

be attribut ed to  the ef fect s  o f  breed , age ,  s ize , and type of b i rth of 

ewe , year of product ion , environment , and nut r it ion ( S idwe l l  et al . ,  

1 96 2 ; Fahmy and Bernard , 1 97 3 ) . 

The breed o f  a ewe has been reported to  affect he·r pro l i f ic acy 

( Reeve and Roberts on ,  1 953 ; S idwe l l et al . �  1 96 2 ; Vakil et al . , 1 96 8 ;  

Wiener and Hayter , 1 97 5 ; Mat thews e t  al . , 1 97 7 ) . Suf fo lk ewes have 

been observed to  b e  mor e  pro l if ic than Targhee ewes (Vese ly et al . , 

1 966 ; G l imp ,  1 97 1 ; Brad l ey e t  al . , 1 97 2 ; Las ter et  al . , 1 97 2 ; Dickers on 
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and G l imp ,  1 97 5 ; O l t e.nacu and Boylan ,  1 9 81 a) . Levine and Hohenboken 

( 1 97 8)  obs erved Suf folk ewes g ave b irth to  . 08 more l amb per ewe 

exposed than Columb ia ewes . C larke and Hohenboken ( 1 9 83 ) obs erved 

Co lumbia ewes gave b irth to . 1 2  more l amb per ewe l amb ing than Suffolk 

ewes . When Dor se t , Suf f o lk ,  and Targhee ewes were compared in 

pro l i f ic acy , Dickerson and G limp ( 1 97 5 )  found the Suf fo lk ewes to be 

the mos t  pro l i f ic during the f ir s t  5 yr of thei r  l ife and the Dor s e t  

ewes were the mo s t  pro lif ic during the las t 5 yr of their l i f e . Levine 

et al . ( 197 8 )  observed Targhee ewes t o  be more pro l i f ic than Co lumb ia 

ewes . Reeve and Robert s on ( 19 53 ) conc luded that the late matur ing 

breeds t end to have more mul t iple  b irth s . Ves ley e t  al . ( 1 96 5 )  

reported that breed of ewe doesn ' t  af fect the ewe ' s  pro l if icacy . 

Cro s sbred ewes g eneral ly g ive b irth to  more lambs pe r ewe than 

purebred ewes . ( Bo tk in and Pau l es , 1 96 5 ; Parker ,  1 97 1 a , b ;  S idwe l l  and 

Mil ler , 1 97 1 a ;  S co t t , 1 97 7 ; Vese ly and Pe ters , 1 981 ) , with the 

except ion of  a two-breed cro s sbred ewe (Vesely  and Peters , 1 97 4) . This 

was exp lained by the low compatab il ity of the egg and spe rm  from two 

purebred anima ls o f  d if ferent breeds ( Vese ly and Peters , 1 97 4) . 

Cros sbred ewes hav e  been sa id t o  g ive b irth to  3 to 9% more  l amb s  

(Mi l ler and Dailey , 1 95 1 ; Fox e t  al . , 1 964 ; McGu irk et  al . , 1 97 8 ) . 

Suffolk x Targhee ewes were found to  be more pro l if ic than Targhee ewes 

( Sidwe l l  and Mil ler , 1 97 l a ;  Matthews e t  al·. ,  1 97 7 ) . Mat thews et al . 

( 1 977 ) reported the twinning rate for Targhee and Suffo lk x Targhee 

ewes to  be 41 . 8  and 58 . 9% ,  respect ive ly . Gorman et al . ( 1 942 ) s tated 

that cro s sbred ewes  are les s pro l if ic than s traightbred ewes . Brad ley 
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e t  al . ( 1 97 2 )  observed Targhee ewes t o  b e  1 0 . 4% more pro l if ic than 

Suf folk x Targhee ewes . S idwe l l  ( 1 956 ) found purebred Navaj o ewes t o  

have a higher twinning rate than c ro s sbred Navaj o ewes . Hetero s i s  for 

pro l i f icacy has been report ed to  be from 1 . 3 to  1 0 . 0% ( Hohenboken 

et al . , 1 97 6 a ; Hohenboken and Cochran , 1 97 6 ) . Heritab il ity for 

pro l i f icacy and mul tiple  b irth was repor ted to be 20% (Kennedy , 1 96 7 )  

and 1 5  t o  2 1% ( Vakil  e t  a l . ,  1 96 8 ;  Fahmy and Bernard , 1 97 3 ;  S co t t , 

1 977 ) , respe c t ive ly . 

Age of  ewe af fec t s  the number of l ambs born per ewe ( S idwe l l  

e t  al . ,  1 96 2 ; Vese ly e t  a l . ,  1 96 5 ; Lax and Brown , 1 96 8 ;  Vakil e t  a l . , 

1 96 8 ; Basuthakur e t  al . , 1 97 3 ; Hohenboken e t  al . , 1 97 6 a ;  Thrift  and 

Dut t , 1 97 6 ; Mat thews e t  a l . ,  1 97 7 ) . Ves ley and Peters ( 1 974) s tated 

that age o f  ewe has the larg e s t  ef fect on pro l if icacy of any of  the 

fact or s  observed . ·Pro l i f icacy inc reases  as age of ewe advance s  to  6 yr 

of age (Parker , 1 97 1b ;  Dyrmund s son , 1 973 ; Wright et al . , 1 97 5 ; Paj l ,  

1 97 8 ) . Glimp ( 1 97 1 )  s tated that 3 - t o  6-yr-old ewes were the mos t  

pro l i f ic .  Dickers on and G l imp ( 1 97 5 )  reported pro l if icacy leve l s  for 

1 - ,  6 - , and 9-yr-o ld ewes t o  be 1 00 ,  1 6 0 , and 135% , respe c t ive ly . 

Older ewes have been obs e rved t o  produce more multiple b irths than 

younger ewes { Bows tead , 1 93 0 ;  Reeve and Robertson , 1 953 ; Sco t t , 1 97 7 ) . 

Mul l aney and Brown { 1 96 9 )  sugges t ed that 2-yr-o ld ewes were the mo s t  

pro l if ic and a s  the ewe ' s  age inc reased her pro lif icacy decreas ed .  

The s ize o f  ewe has been shown t o  af fect number o f  l ambs  born 

per ewe ( Reeve and Robert s on ,  1 953 ; Fahmy and Bernard , 1 97 3 ) , with the 

larger ewes g iving b irth to  mor e  lambs { Suiter and Fels , 1 97 1 ; 



33 

Dyrmunds son , 1 97 3 ) . Su iter  and Fe l s  ( 1 97 1 )  went on to  say that , with 

each 4 . 5-kg inc rease in mature body we ight , there was a 2 . 9 t o  6 . 4% 

inc rease in number of l amb s  born . Yearl ing weight has been po s i t ive ly 

corre lat ed t o  number  of  l amb s  born ( N icho l s  a�d Whiteman , 1 966 ) and to 

po t ential  for mu l t ip l e  b irths ( Scot t , 1 97 7 ) . Ewe type o f  b irth af fe c t s  

ewe pro l i f ic acy , with twin-born ewes g iving b irth to more  l amb s  than 

s ing le-born ewes (Karam , 1 95 7 ; Lax and Brown , 1 96 8 ;  Vakil e t  al . ,  1 96 8 ;  

Fahmy and Bernard , 1 97 3 ) . Thr i f t  and Dutt  ( 1 97 6 )  ob s e rved s ing l e-born 

ewes gave b irth to more  lamb s  pe r ewe than mul t ip l e-born ewes bu t 

acknowledged that thi s  number  of  l ambs was ins ign if icant and the 

reverse  of mos t  re commend ations and s tud ies . Dzakuma et a l . ( 1 982 ) 

reported that the number  of l amb s  born to a ewe in he r f irs t year of  

product ion was  ind icat ive of  her sub s e quent pro lif icacy . 

Year o f  produc t ion has a d e f inite  ef fec t on pro lif icacy (Karam , 

1 95 7 ; S idwe l l  e t  a l . ,  1 96 2 ; Ves e ly e t  a l . , 1 96 5 ; Vakil  e t  a l . ,  1 96 8 ; 

Wright e t  al . ,  1 97 5 ;  Thrift  and Dut t , 1 97 6 ) . Hohenboken and C l arke 

( 1 981 ) reported that Co lumb ia ewe s  were more  pro l i f ic on hil l pas tures 

but l e s s  pro l i f ic on irrigated pas tures than Suffolk ewes . Range ewe s  

have been shown to  g iv e  b irth t o  more lamb s  per ewe than farm f lock 

ewes ( Bradford et a l . ,  1 96 1 ) . Ewes that are ma ted dur ing the early 

part of  the breed ing s e ason t end to g ive b irth to mor e l amb s . Thi s  has 

been attribut ed to  the b e s t  ewes d i splay ing estrus earl ier in the 

breed ing season and the pas ture i s  in its mos t  nut r i t iou s  s t ate of  the 

breed ing s e as on ( Reeve and Rober t s on ,  1 953 ; Sco t t ,  1 97 7 ) . Fahmy and 

Bernard ( 1 973 ) s tated that nut r i t ion has an effec t on pro l i f icacy and 
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per ewe . 

Number of lamb s  weaned has a very large effec t on the overal l 

lamb product ion of  a ewe . Surv ival of the lambs born determines the 

number of  lamb s  weaned ( Sidwel l  and Mil ler , 1 97 l a) . Lamb surv ival 

ranges from 7 6 . 8  to 93 . 0% ( Brad l ey et al . , 1 97 2 ; Hohenboken et a l . , 

1 97 6 a ;  McC a l l  and H ight , 1 981 ; O l t enacu and Boylan ,  1 9 81 a ) • The 

variation in lamb surv ival  i s  due to breed and age of ewe , year o f  

product ion , nut r it ion , l amb b irth weight , and l amb type o f  b irth 
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( S idwel l  e t  a l . , 1 96 2 ; Gould and Whit eman , 1 97 4 ;  Hight and Jury , 1 97 6 ;  

Khalaf e t  al . , 1 97 9 ) . 

Breed o f  ewe has an e f fe c t  on l amb survival ( S idwe l l  e t  a l . , 

1 96 2 ) . Lambs from Suff o lk ewes have been observed to  have a lower 

survival rate than ·lamb s  from Co lumb ia ewes (Leymas ter and Smith , 1 9 81 )  
-

and Targhee ewes (D ickerson and Glimp , 1 97 5 ) . Oltenacu and Boylan 

( 1 981 a )  reported that Suf f o lk ewes gave b irth to l ambs that had a 7 6 . 8% 

surv ival rate , while  l amb s  f rom Targhee ewes had a 85 . 2% surv ival rate . 

Vese ly e t  al . ( 1 966 )  obs e rved l amb s  from Suffo lk and Targhee ewes t o  

have the s ame survival rate . I t  has been we l l  documented that l amb s  

from cro s sbred ewes have a h igher survival rate than lambs from 

s traightbred ewes ( S idwel l  e t  a l . , 1 96 2 ; Parker , 1 97 1 a , b ; · Las l ey , 1 97 2 ; 

Sco t t , 1 97 7 ; Ves e ly and Peters , 1 9 81 ) .  McGu irk et  al . ( 197 8)  repor t ed 

that lamb s  reared by c ro s sbred ewes have 1 0% higher surv ival rates than 

lambs reared by s traightbred ewes . D ickerson and Las ter ( 1 97 5 )  

observed that lamb s  from Suf folk x Targhee ewes had a h igher surv ival 



rate than lambs from Targhee ewes . However , Brad ley et  al . ( 1 97 2 )  

found Suffo lk x Targhee and Targhee ewes  .had l amb survival  rates of 

8 !" .7  and 90 . 9% ,  respect ive ly . Hohenboken et al . ( 1976a)  s tated that 

hetero s is for l amb survival was very low at 3 . 2% . 

3 5  

Age o f  ewe affec t s  l amb s urvival ( S idwel l e t  al . , 1 96 2 ; Vese ly 

and Pe ters , 1 9 81 ) , with 4- t o  5 -yr-o ld ewes hav ing the h ighes t lamb 

surv ival rates (Mu l laney and Brown, 1 96 9 ) . McCal l  and Hight ( 1 9 81 ) 

reported that 1 2-mo-o ld ewes  only had 7 7 .6%  l amb surv ival rates . On 

the contrary , Lax and Brown ( 1 96 8) s tated that age of  ewe had no ef fect  

on l amb surv ival .  Year o f  product ion also  af fect s l amb surv ival 

( Sidwe l l  et  al . , 1 96 2 ; Vese ly and Pe ters , 1 97 1 ) . Khalaf e t  a l . ( 1 97 9 )  

reported that in the las t 8 wk o f  ges tation nutrit ion p l ays a v it al 

ro le in l amb . survival .  Birth weight of  lambs has been related t o  l amb 

survival , with the · heav ie r  l amb s  hav ing higher survival r ates  ( Guyer 

and Dyer , 1 95 4 ;  H ight and Jury , 1 97 0 ) . Type of  l amb b irth a l s o  has 

been corre lated with l amb surv ival , with s ingl e-born l ambs  hav ing the 

higher surv ival rate ( S idwe l l et a l . ,  1 96 2 ; Ves e ly and Peters , 1 9 81 ) . 

Actual number o f  l amb s  weaned ranged from . 85 to 1 .6 0  lambs per 

ewe exposed ( Brad ley et  a l . ,  1 97 2 ; Las ter e t  al . , 1 97 2 ; Paj l ,  1 97 8 ;  

Clarke and Hohenboken , 1 983 ) . Paj l ( 1 97 8) repor ted that 1 . 2 1  l amb s  

were weaned p e r  ewe l amb ing . Number of l ambs weaned was . no t only 

af fected by l amb survival  but a l s o  by breed , age ,  s ize and type of 

b irth of ewe , year of produc t ion , and environment ( Vese ly et al . ,  1 96 5 ; 

Dyrmunds son , 1 973 ; Thrift  and Dut t ,  1 976 ; Hohenboken and C l arke , 1 9 81 ) . 

Targhee ewes  were found t o  wean more  l ambs per ewe than Suf folk ewes 
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( Bradley et al . ,  1 97 2 ;  Las ter et a l . , 1 97 2 ; D ickers on and Glimp , 1 97 5 ; 

Oltenacu and Boy lan , 1 9 8l a) , Co lumbia ewes ( Bennet e t  al . , 1 96 3 ; Levine 

et al . ,  1 97 8 ) , and Rambou i l l e t  ewes ( Bennet et al . , 1 96 3 ) . Ves ley 

e t  al . { 1 966 )  observed Suf f o lk ewes t o  wean more lambs per ewe than 

Targhee ewes .  Clarke and Hohenboken ( 1 9 83 )  reported that Co lumb ia ewes 

weaned 1 . 3 2  lambs per ewe and Suffolk ewes weaned 1 . 20 lambs per ewe . 

Hohenboken and C larke ( 1 9 81 )  found that Co lumb ia ewes weaned mor e  l amb s  

per ewe i n  hil l pas tures than Suf folk ewes and the revers e was t rue for 

irrig ated pas tures . Ves e ly et al . ( 1 96 5 )  repor ted that breed of ewe 

has no ef fect on number of l amb s  weaned per ewe when comparing Chev io t , 

Columbia ,  Romnle t , Targhee , and Suffolk ewes . Cro s sbred ewes general ly 

wean more lamb s  per ewe than s traightbred ewes (Vesley and Peters , 

1 981 ) . Mil ler and Dailey { 1 9 5 1 ) and Las ley ( 1 9 7 2 )  repor ted that 

cro s sbred ewes weaned 1 5% mor e  lambs per ewe than s traightbred ewes . 

Brad l ey e t  al . { 1 97 2 )  repor t ed the number of lambs weaned per ewe f or 

Suffo lk x Targhee and Targhee ewes  to  be 1 . 2 9  and 1 .6 0 , respe c t ive ly . 

Heritabil ity for number of  l amb s  weaned per ewe ranges from . 2  to  1 3 . 0% 

{Kennedy , 1 967 ; Sco t t , 1 97 7 ) . 

Age of  ewe def ini t e ly af fec t s  number of lambs weaned per ewe 

(Vese ly et al . , 1 96 5 ; Basuthakur et al . ,  1 97 3 ; Thrif t and Dut t , 1 97 6 ) . 

It has been reported that 4- to 7 -yr-old ewes have the highes t number 

of lamb s  weaned per ewe {Mat thews e t  al . ,  1 97 7 ) , while the peak of 

number of l amb s  weaned per ewe i s  found in ewes 4 and 5 yr o ld ( Lax and 

Brown , 1 96 7 ) . Wright e t  al . { 1 97 5 )  obse rved 2- and 3-yr-old ewes t o  

have a low number o f  lamb s  weaned per ewe .  
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Nicho l s  and Whit eman ( 1966 ) , Dyrmunds son ( 19 7 3 )  and E l liot 

e t  al . ( 19 7 4) all  sugges ted that yearl ing . weight was pos it ive ly 

correlated with number o f  l ambs  weaned per ewe .  Gould and Whit eman 

( 1 97 4) report ed that twin-born ewes  were s light ly higher ( . 8 lambs  per 

ewe ) in the number o f  l amb s  weaned per ewe in a l ifetime than 

s ing le-born ewes . Thrift  and Dut t ( 1 97 6 )  repor ted that s ing le-born 

ewes weaned a nons ignif ican t ly higher number of  lambs per ewe than 

mul t ip le-born ewes . Year of  product ion also  affect s  the number o f  

lambs  weaned p e r  ewe ( Ve s e ly et  a l . , 1 96 5 ; Wright e t  al . ,  1 97 5 ) . Range 

ewes weaned mor e  l ambs  per ewe than farm f lock ewes ( Bradford et al . , 

1 96 1 ) . 

Weight of l amb s  weaned per ewe is  more dependent on number of  

lambs  weaned per ewe than wean ing weight of the l ambs . Weight of l ambs 

weaned per ewe i s  the mo s t  accurate me thod of  measur ing lamb product ion 

s ince it is  dependent upon number o f  lambs weaned per ewe , pro lif icacy , 

and fert il ity ( Sidwel l  and Mil ler , 1 97 l a) . The variation in weight of  

lambs  weaned per ewe i s  due to breed , age ,  type of  b irth and s iz e  o f  

ewe , year of  product ion , and type o f  l amb . b irth ( Terril l and S t oehr , 

1 942 ; Gould and Whiteman , 1 97 4 ;  D ickerson and Las ter ,  1 97 5 ; Thri f t  and 

Dut t ,  1 97 6 ) . 

Breed of ewe has been obs e rved to  af fect the we ight of l ambs  

weaned per  ewe . Suffo lk l amb s  were found to  have heav ier wean ing 

weights than Co lumb ia ( Leyma s ter and Smith , 1 981 )  and Targhee l ambs  

( Ol tenacu and Boylan , 1 98lb ) . It  has been reported that Suffo lk ewes 

wean more kilograms of  l amb per ewe than Targhee (Vese ly e t  al . , 1 96 6 ) , 
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Chevio t  (Ho l tman and Bernard , 1 96 9 )  and Co lumb ia ewes (Levine and 

Hohenboken , 1 97 8) . However ,  C l arke and Hohenboken ( 1 9 83 )  rep or t ed that 

Suffolk ewes weaned 1 . 4 kg les s l amb per ewe than Co lumb ia ewe s . 

Levine et  al . ( 197 8 )  obs erved Targhee ewes t o  wean more kilograms o f  

lamb s  per ewe than Co lumb ia ewe s . Hohenboken and C l arke ( 1 9 81 ) 

observed Columb ia ewes t o  wean more kilograms of  lamb per ewe than 

Suffolk ewes  in h i l l pas tures and the reverse was true for · irrigated 

pas tures . 

Cro s sbred ewes were found to  wean heav ier l ambs ( Sidwe l l ,  1 956 )  

and wean 4 to 9% more weight o f  l amb per ewe than purebred ewe s  (Mil ler 

and Dailey , 1 95 1 ; Fox e t  a l .· , 1 96 4 ;  Botkin and Paules , 1 96 5 ; W iener and 

Hayter , 1 97 5 ) .  Mat thews e t  al . ( 197 7 )  observed Suffolk x Targhee ewes 

to  wean 9 .3 kg o f  l amb per ewe more . than Targhee ewes . However , 

S idwel l  and Mil ler "( 1 97 1 c )  repor t ed that Targhee ewes weaned 1 1 . 4 kg of  

lamb per ewe more than Suffo lk x Targhee ewes . Hetero s i s  for  weight of 

lamb weaned per ewe was s t ated t o  b e  1 4% by Hohenboken and Cochran 

( 1 97 6 ) . 

Age o f  ewe also  affect s the weight of l amb we aned per ewe . 

Two-yr-o ld ewes wean the lowes t weight of lamb per ewe ( S idwel l  and 

Grands taf f ,  1 949 ) and mature ewes wean the h ighe s t  weight of l amb per 

ewe ( Terril l and Stoehr , 1 942 ; Hazel  and Terril l ,  1 945 ) . · Hohenboken 

et  al . ( 1976 ) s tated that the we ight of l ambs weaned per ewe inc reased 

with ewe age . Twin-born ewes weaned heav ier l ambs (Gould and Whit eman ,  

1 97 4) and weaned . 9  kg more  l amb per ewe ( Gou ld and Whit eman , 1 97 5 )  

than s ingl e-born ewes unti l  4 yr o f  age . Hohenboken e t  a l . ( 1 97 6 a ) 
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reported s ing le-born ewe s  t o  wean a nons ignif ic antly higher we ight of  

lamb pe r ewe than twin-born ewes . Larg er ewes  have been s hown to  wean 

more k i l og rams of  lamb per  ewe than sma l l� r ewes (Terri l l  and Stoehr , 

1 942 ) . The more kil ograms o f  lamb weaned were due to more l amb s weaned 

per ewe and not lamb s  w i th higher we·aning weights • 

Dickerson and Las t er ( 1 97 5 )  and Pa j l ( 1 97 8) s t ated that  type of · 

l amb b irth af f e c t s  the we ight of  l amb weaned per ewe . S idwel l  ( 1 956 ) 

found that ewes with twin l amb s  weaned more k ilograms of l amb per ewe 

than ewes  with s ing l e  l amb s . Year of product ion a l s o  affe c t s  the 

weight of lamb weaned per ewe ( S idwe l l  and Grand s t af f ,  1 949 ; S idwe l l  

and Mil ler , 1 97 l c ; Thr i f t  and Dut t , 1 97 6 ) . 

Woo l Produc t ion 

Woo l  product ion i s  ano the r  s ource of  income in the she ep 

indu s t ry .  Ray and "S idwe l l  ( 1 96 4) repor t ed an average annual  woo l 

product ion of  3 . 2 kg for s ix c ro s sbred breeds . Woo l  produ c t ion in 

young ewes c an be . an exc e l lent s e l e c t ion tool , s inc e it  i s  ind icative 

of sub sequent wool  produ ct ion ( Hil l ,  1 92 1 ; Jones et a l . , 1 944) . 

Several res e archers reported that woo l  product ion is med ium to highly 

her i t ab le ,  with values rang ing from 24  to  3 8% heritab i l ity ( Terril l and 

Haze l , 1 943 ; She l t on and Menzies , 1 96 8 ;  Vese ly et al . ,  1 97 0 ; Fahmy and 

Bernard , 1 973 ; Scot t ,  1 97 7 ) . Wool produc t ion varie s l arge ly ( Hi l l , 

1 92 1 ) and i s  inf luenced by breed , age and type of  b irth of ewe , type of 

b irth of lamb , , s ize of  ewe , age of first  b reed ing , nutr it ion , and year 

of produc t ion ( Terril l  et a l . , 1 947 ; Burf ening et al . ,  1 97 1 ; S idwe l l  
. 

e t  al . , 1 97 1 ; Dyrmunds son , 1 97 3 ; F ahmy and Bernard , 1 97 3 ) . 
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Breed of ewe has a very s ignif icant e f fect  on woo l  produc t ion 

( Terril l et a l • ,  1 947 ; Price et  al . , 1 953 ; B lackwe l l  and Henders on ,  

1 955 ; Benne t e t  a l . , 1 96 3 ; Vese ly e t  al . , 1 96 5 ; S idwe l l  e t  al . ,  1 97 1 ; 

Fahmy and Bernard , 1 97 3 ; Hohenboken , 1 97 6 ) . Targhee ewes have been 

reported to produce 1 . 6 t o  3 . 3 kg of woo l  per year more than Suffo lk 

ewes (Vese ly et a l . , 1 96 6 ; Ensminger , 1 97 0 ; S idwe l l  and Mil ler , 1 97 1 c ; 

Ol tenacu and Boylan , 1 98lb ) . Columb ia ewes were obs erved t o  produce 

1 .3 to 3 .7 kg of  woo l  more than Suffolk ewes ( Ensminger , 1 97 0 ; Ced il lo 

et  al . , 1 97 7 ; Levine and Hohenboken , 1 97 8 ) . Columbia ewes were a l s o  

observed to  produce more woo l  than Targhee ewes ( Benne t . e t  al . ,  1 96 3 ; 

Hohenboken e t  al . ,  1 97 7 ) . Cro s sb red ewes have been reported t o  produce 

more wool  ( Gorman et al . ,  1 942 ;  Price e t  a l . , 1 953 ; S idwel l  et al . ,  

1 97 1 ; McGuirk e t  a l . , 1 97 8) , an int ermed iate amount of wool ( Thrif t  and 

Whiteman , 1 96 9b ;  S idwel l  e t  a l . , 1 97 1 ; Gunn and Doney , 1 97 5 ) , and l e s s 

wool  than the parent bree-d s  ( Bo tk in and Paules , 1 96 5 ) . However , 

S idwel l  e t  a l . ( 1 97 1 )  s t ated that c ro s sbred ewes general ly produce more 

wool  than purebred ewes . S co t t  ( 197 7 )  report ed that hetero s i s  in  woo l  

product ion i s  very low.  

Age o f  ewe has  a def inite  effect on  wool  product ion . Woo l  

product ion has been reported t o  inc rease from 1 y r  o f  age t o  3 y r  o f  

age ( Lush and Jones , 1 923 ; O l tenacu and Boy lan , 1 9 81b ) . A ewe ' s  woo l  

product ion usual ly peaks at  3 . 0 t o  3 . 5 y r  o f  age ( Brown e t  al . , 1 96 6 ; 

Wright e t  al . , 1 97 5 ; E l l io t t  e t  a l . , 1 97 8 ) and then dec l ines at  4% per 

year ( Jones e t  al . ,  1 944 ; Ves e ly et al . ,  1 96 6 ; Ryder , 1 9 82 ) . Brown 

et al . ( 1 966 )  s t ated that the increase in wool  product ion to 3 yr o f  
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age is due to an increase in the number of f ibers . Age of dam a l so 

af fects  a l amb ' s wool  product ion at  1 2  mo· of age ( Terril l e t  a l . , 1 947 ; 

Price et  a l . , 1 953 ; Benne t e t  al . , 1 96 3 ; McCal l and Hight , 1 9 81 ) .  

Lambs from mature ewes t end t o  produce more woo l than lambs  from 

inunatu�e and o ld ewes ( Terril l e t  a l . , 1 947 ; Lax and Brown , 1 96 7 ; 

S idwel l  e t  al . , 1 97 1 ) .  

The type of  b irth of  a ewe af fec t s  her ab il ity to produce woo l  

( Basuthakur e t  al . , 1 97 3 ; Fahmy and Bernard , 1 97 3 ;  McCal l and H ight , 

1 981 ) , with s ingl e-born ewes produc ing more woo l  ( Terril l e t  a l . , 1 947 , 

1 948 ; Vese ly e t  al . , 1 96 5 ; Lax and Brown , 1 96 7 ; Basuthakur e t  al . , 

1 973 ) . S everal inves t ig ator s repor ted this d if ference to b e  . 1  to  

. 3 2  kg  (Haz e l  and Terril l ,  1 946b ; Brown e t  al . ,  1 966 ; . S idwel l  et  al . , 

1 97 1 ) . Brown e t  al . ( 1966 ) explained the lower wool  product ion of  

twin-born ewes by  s ta t ing that  they have a lower number of  f ib ers . 

Dunn and Grewal ( 1963 )  s t ated that twin-born ewes produced les s wool  

because  they had .a lower leve l of  prewean ing nutrition. 

The number of  l ambs born and rai s ed af fect s a ewe ' s  woo l  

product ion (Price et  al . ,  1 953 ; Thrift  and Whit eman , 1 96 9b ; S idwel l  

et al . ,  1 97 1 ) . Ray and S idwel l  ( 1 96 4) s tated that a s  reproduct ion 

rates decrease woo l  product ion increases . Ewes rais ing s ing l e  l ambs 

produced 14% les s wool  than a barren ewe ( Jones e t  al . ,  1 944 ; Seebeck 

and Tribe , 1 96 3 ; Ray and S idwe l l ,  1 96 4 ;  E l lio t t  et al . ,  1 97 8) and 9 t o  

1 4% more than a ewe with twins ( Sl en and Whit ing , 1 956 ; Seebeck and 

Tr ibe , 1 96 3 ; Ray and S idwe l l ,  1 96 4 ) . Pregnancy cau se s  a 7 to  1 7 . 4% 

decrease in f leece weight , whi l e  l act ation causes  a 2 . 0 to 7 . 7 %  
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decrease in f leece weight ( Brown e t  al . ,  1 966 ; Reid , 1 97 8 ) . Seebeck 

and Tribe ( 1 96 3 )  repor ted  that the longer· the l actation period the 

greater the dec l ine in f leece weight . Ray and S idwe l l ( 1 964)  report ed 

that pregnancy causes a sma l l  d ec rease in f leece weight and l ac t a t ion 

and partur it ion cause  a l arge decrease in f leece weight . 

S ize  of  ewe aff ec t s  woo l  product ion ( Thrift  and Whit eman , 

1 96 9b ; Fahmy and Bernard , 1 97 3 ) , with larger ewes hav ing heav ie r  

f leeces  ( Terr il l and S toehr , 1 942 ;  Bennet e t  al . , 1 96 3 ) . Nicho l s  and 

Whit eman ( 1 96 6 )  s tated that yearl ing weight and l ifetime weight were 

pos it ively correlated t o  woo l  product ion by . 1 6  and . 27 , respec t ively . 

Age o f  f irst  breed ing has been repor ted to  have no ef fect  on 

l i fe t ime woo l  product ion ( Br iggs , 1 936 ; Ensminger , 1 970 ; Burfening 

et al . , 1 97 2 ) . Levine et a l .  ( 1 97 8 )  repor t ed that l amb-bred Co lumb ia 

ewes produced 3 . 7 kg mor e  woo l  than yearl ing-bred ewes . Twelve-mo woo l  

product ion has been obs erved to  be 1 2% lower for lamb-bred ewes than 

yearl ing-bred ewes ( Tyrre l l ,  1 97 6 ) . The second year of woo l  product ion 

was equal for the two age of f irs t breed ing group s (Hulet  et a l . , 1 96 9 ; 

Tyrrel l ,  1 97 6 ; Hohenboken e t  al . , 1 97 7 ) . Ponzoni e t  al . ( 1 97 9 )  

repor ted ewes that d is p l ayed e s tru s  their f irs t fal l but were not mated 

produced more woo l  than ewes that d idn ' t  reach puberty unt i l  later . 

Lambs that are f e·d a h igh level of nut rit ion during their  

pos tweaning period wil l produce .8  kg  more woo l  their  f irs t year 

( Bradford e t  al . , 1 96 1 ;  Burfening e t  al . , 1 97 1 )  and 4 . 1  kg mor e  wool  in 

their l if e t ime than l ambs  fed a l ow level of nut rit ion dur ing the i r  

pos twean ing per iod ( Evan s  e t  a l . , 1 97 5 ) . A ewe i n  poor cond it ion wil l 
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have a lower f leece weight than norma l ( Gunn and Doney , 1 97 5 ) . S l en 

and Whiting ( 1 956 ) report ed that during the f irs t and l as t  t r ime s t er of  

pregnancy and dur ing lac t at ion nutr it ion has a large ef fect on woo l  

produc t ion . Year o f  product ion  a l s o  inf luenc es woo l  product ion (Pr ice 

et al . , 1 953 ; B lackwe l l  and Henderson , 1 95 5 ; Benne t e t  al . , 1 96 3 ; 

Ves e ly e t  a l . , 1 96 5 ; Thri f t  and Whiteman , 1 96 9b ;  S idwel l e t  al . ,  1 97 1 ; 

Wright e t  al . , 1 97 5 ; Hohen�oken , 1 97 6 ) . Terril l e t  al . ( 1 947 )  s tated 

that the variation in weather b e tween year of  production af fec t ed woo l  

product ion more than any o ther fac t or observed . 

Longevity 

Longev ity , or amount o f  t ime a ewe remains  in the f lock, ranges 

from 4 . 25  to 6 . 2 9  yr for a f lock average (Mat thews et al . , 1 97 7 ; 

Hohenboken and C l a�ke , 1 9 81 ) . S lyter ( 196 8 )  reported that 57 . 4% of  the 

orig inal ewes remained in the f lock at  5 to  �6 yr of  age . Paj l ( 1 97 8 )  

repor ted that 5 0 . 2% of the orig inal ewes r·emained in the f lock at the 

end of  a 5 -yr s tudy . Attrit ion rate or rate of  ewes leav ing a f lock 

from death or cul ling ranges from 2 to 13%  per year ( Thomas and Aitken , 

1 95 9 ; Campbel l ,  1 96 2 ; Norman and Hohenboken , 1 97 9 ) . Several 

res earchers stated that death rates increase cons iderably af t er 6 yr of 

age ( Campbe l l ,  1 96 2 ; S lyter , 1 96 8 ; Mat thews et al . ,  1 97 7 ) . 

Matthews e t  al . ( 1 97 7 )  repor t ed several of the larger cau s e s  of  

attrit ion to be mis s ing ewes , o ld age , and mas t i t i s , while  pneumoni a ,  

dys tocia ,  acc ident , b l oat , infert i l ity , unknown cause s , and p o i s on are 

the minor causes . Paj l ( 1 97 8 )  reported unknown c ause s , udder prob l ems , 

miss ing ewes , and t ee th probl ems t o  cause 28 . 5 , 1 9 . 2 , 1 5 . 4 ,  and 13 . 8% ,  
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respe c t ively , of  the t o t a l  a t t r i t i on for the ent ire s tudy . Norman and 

Hohenboken ( 1 97 9 )  summa r i z ed the ir  cau s e s  and found 42 , 3 7 , and 1 6 %  o f  

attrit ion to  be  caused b y  il lne s s ,  unknown cause s , and acc ident , 

respe c t ively , whi l e  reproduc t ive f a ilure and udder probl ems 

co l le c t ively caused 5% o f  the total  a t t r i t ion . · S lyter ( 1 96 8 )  repo r t ed 

that after 6 yr of  age 7 9% o f  the ewes were s o ld because  of  old  age , 

1 4 . 6 %  were sold f or other reasons , and 5 . 8% d ied . Thoma s and A itken 

( 1 95 9 )  reported that pregnancy t oxemia , which causes  attrit i on ,  c an be 

caused by inadequate nut r i t ion dur ing the l as t  trimes t er of pregnancy 

in ewes carry ing twins . 

Several fac tor s  c an. aff e c t  a t tr it ion rate such as  breed of  ewe , 

age of  f irst  breed ing , year o f  produc t ion , and environment . Vese ly and 

Peters ( 1 974) compared Suff o lk ,  Co lumb ia ,  and Cheviot ewes and f ound 

Suffolk ewes  l ived . the l ong es t  and Chev iot ewe s d ied the ear l ie s t . 

Hohenboken e t  a l . ( 1 97 7 )  found Co lumb ia ewe s out l ived Targhee ewe s . 

Hohenboken and C l arke ( 1 9 8 1 ) found Columb ia ewes l ived an average o f  

7 . 2 mo longer than Suf folk ewes on a h i l l . pas ture , whil e  Suf folk ewes 

out l ived Columb ia ewes by an average of . 2  mo on an irrigated pas ture . 

In a 1 0-yr s tudy , Mat thews e t  a l . ( 1 9 77 )  obs e rved Suffolk x Targhe e  

ewe s l ived a s  long a s  Targhee ewes . They noted that more  Suf folk x 

Targhee ewes were mis s ing than Targhee ewe s  and sugges ted that the 

cro s sbred ewes may have had a reduced herd ing ins t inct . They a l s o  

noted that Targhe e ewe s  were more  frequent ly cu l led because of  dy s toc i a  

o r  reproduc t ive failures . 
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Age of  f irst breed ing af fec t s  longevity with more yearl ing b red 

ewes be ing cu lled (Hul e t  e t  a l . , 1 96 9 ;  Levine et al . , 1 97 8 ) . Lev ine 

e t  al . ( 1 97 8 )  explained t h i s  by s tating that unsound ewes and 

d i sease-sus cept ib l e  ewe s  usual ly do not conc eive as l ambs . Br igg s  

( 1 936 ) reported that more  l amb-b red ewes get  cul led for t e e th prob l ems  

than year l ing-bred ewes . Brigg s ( 1 936 ) and Dyrmunds son ( 1 9 7 3 ) s ta t ed 

that this  probl em s t emmed from d e l ayed e rupt ion o f  the f ir s t  two 

inc isor teeth when they were l amb s . Norman and Hohenboken ( 1 97 9 )  

s t ated that  the var ia t ion in environmental factors affe c t ed at tr i t i on 

rates  of a f l ock . Bradford e t  a l . ( 1 96 1 )  repor t ed range ewe s  surv ived 

longer than farm f lock ewe s . At trit ion rates  al so are affected  by 

management and l ac t a ti on ( Terri l l ,  1 93 9 ; S lyter , 1 96 8 ; Mat thews  e t  al . ,  

1 97 7 ) . 

In summari� ing the aforement ioned l iterature r ev iew , 

int ermediate birth weight was f ound to be as soc iated with higher l amb 

survival and intermediate  g rowth , while  b irth we ight was af fe c t ed by 

breed , s ize , age and nut r i t iona l  cond it ion of dam ,  type of l amb b i r th , 

and s ex of  lamb .  A h igh wean ing weight was related to an inc rease  in 

l amb and wool produc t ion and a younger age at pub erty . Birth we ight , 

breed , s ex , type o f  b irth and rear ing o f  lamb ,  and type of  b irth , age ,  

and s ize of ewe contr ibu t e  t o  the variat ion in wean ing weight . 

Fas ter  po s twean ing gains were po s i t ively correl ated w i th 

above-average l amb and woo l product ion and an ear l ier age o f  pub erty . 

Postwean ing gain was inf luenc ed by age of dam ,  year of product ion and 

lamb breed , type of b irth and rearing , b irth we ight , and prewean ing 
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gain . Age of first  breed ing affec ted rate of pos twean ing g a in and 

l if e t ime product ion ,  whi l e  breed , type and year of b i rth , po s tweaning 

nutr i t ion , s ize  of ewe , and age of dam af fected age of pub erty . 

Lamb produ c t ion o f  2-yr-o ld ewes ind icates  sub s e quent l amb 

produc t ion .  Lamb produ c t ion was cont ro l led by all  of  the f a c tors  

previou & ly d i s cu� sed  a long w i th o thers that affect  ovu l at ion , 

conc ept ion , fert i l i ty ,  pro l if ic acy , and l amb survival . Woo l  produ c t i on 

was po s it ively re l ated to  sub s equent wool product ion .  Woo l produ c t ion 

was inf luenc ed by s ize , breed , age , age of f irst  breed ing and type o f  

b irth o f  ewe , type o f  l amb b irth , nut rit ion ,  and environment . 

Longevity af fec ted the l if e t ime product ion o f  a ewe , whi l e  breed o f  

ewe , age o f  f irst  breed ing , nut r i t ion , and env ironmental  e l ement s 

affe c t ed l ongevity . 



MATERIALS  AND METHODS 

Objec t ives 

Thi s  exper iment was des igned t o  eva luat e l amb and woo l  

product ion o f  range ewes  whi l e  compar ing d i fferent management  

pract ices . Therefore , the f o l lowing obj ec t ives were s tudied : 

1 .  To determine whe ther white  face range ewes or 

white f ace-b l ack face  cro s sbred ewes are more 

produc t ive . 

2 .  To determine whe ther s ing l e-born or mul t iple-born 

ewe s are more produc t ive . 

3 .  To determine whe ther ewes fed a high-energy or 

moderate-energy po s twean ing ration are more 

product ive . 

4 .  To determine whether ewes bred a t  7 mo of age , ewes  

not expo sed unt i l  19  mo  of age , or  ewes expo sed at  

7 mo of age but d id not conceive were more produc t ive . 

Management 
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Ini t ial ly , 26 1. yearl ing Targhee ewe s  were purchase d  in 1 97 0  and 

maint aine d a t · the Ante lope Range L ives tock S tat ion for the produc t ion 

of  five s e t s  o f  ewes ( 1 97 1 -7 5 )  for th is study . These  ewes  were 

randomly a l lot ted into two equal g roup s , with one group be ing expo sed 

for 3 5  d each fal l to Suf folk rams and the o ther to Targhee r am s . 

These  group s were rot at ed every year . 
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The ewes were shed l ambed in late February and March and the 

lamb s  were weaned at an aver age age of  70 to  80 d .  At wean ing , 

approximat e ly June 1 e ach y e ar , the f ema le  progeny were trucked t o  the 

U . S .  Irrigat ion and Dry Land F ie ld Station ,  Newe l l , South Dako t a  

( 1 97 1 ) ,  o r  t o  the South Dako t a  S t ate  Univers ity · Sheep Uni t , Brook ing s ,  

South Dakot a  ( 1 97 2-7 5 ) , for their po s tweaning treatments .  A t  thi s  

t ime , th� ewe lamb s  were randomly as s igned with in type o f  b irth and 

breed of s ire to a high- or moderate-energy rat ion group . The 

moderate-energy rat ion was d e s igned to  mee t  NRC ( 1 96 4) requ iremen t s  f or 

rep lacement ewe l amb s  and the h igh-energy rat ion was des igned t o  me e t  

NRC ( 1 96 4) requirements  for fat ten ing l amb s . Al l ewe l amb s  were f ed in 

drylot  for approximat e ly 1 00 d on a 6 0% cracked corn , 40% a l f a l fa 

rat ion . The moderate-energy leve l group was hand-fed what they wou l d  

consume up to  1 . 1 4 _kg per  head p e r  day for the f irst  70 d of  t h e  t r ia l  

and 1 . 36 k g  p e r  head p e r  day f o r  the rema ining 30  d .  The high-energy 

group was s e l f-fed . The rat ion was f ed in ground form f or a l l years 

exc ept 1 97 2 , when i t  was f ed a s  a pe l le t . 

Af ter the pos twean ing treatment per iod , the ewe l amb s  were 

randomly al lot ted with in type o f  b irth , breed of s ire , and po s twean ing 

treatment to be exposed  to rams at e i ther 7 or 1 9  mo of age . 

Two- thirds o f  the ewe l amb s  were exposed for 3 4  d at 7 mo of age and 

one-third were expo sed for the f ir s t  t ime at 1 9  mo of age .  C ro s sbred 

F innsheep ram lamb s  were ut il ized during al l breed ing se asons exc ept 

1 97 2 , when Co lumb ia ram l amb s  were used . 
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_ Fol lowing the breed ing s e a s on .  all ewes  were comb ined and 

managed as a s ing l e  f lock unt i l  lamb ing season .  At this  t ime , a l l  ewes  

that l ambed at 12  mo rec e ived supp l emental grain pr ior t o  and fo l lowing 

l amb ing . The se  ewes nur s ed t he i r  l amb s  for approximately 6 0  d .  

Fol l owing wean ing each year in early June , the yearl ing ewes  were s o l d  

as  a g roup under · a rese arch contrac t to  producers i n  nor thwes t e rn · 

South Dakot a  who agreed t o  prov ide l if e t ime product ion data t o  the 

univers ity . Thes e  ewes were ma intained under range cond it i ons that 

were typical of  the are a .  The 1 97 1 , 1 97 2 , and 1 973  ewes were 

maint aine d for 6 yr and the 1 97 4  and 1 97 5  ewes were maintained for 

5 yr . 

During this  s tudy , no l amb s  were cul led and mature ewe s  were 

only cu l l ed for bad udders  or tee th or fail ing to  lamb for 2 succe s s ive 

yr . Ram l amb s  were usua l ly cas trated within 1 0  d of  b irth . I f  ram s  

were l e f t  int ac t , it  w a s  random acro s s  al l treatments  within l oc a t ion . 

Al l lambs were weaned a s  a g roup within a loc ation and ewes were s horn 

as a g roup pr ior to l amb ing . When a ewe gave b irth to trip l e t s  or 

quadrup lets , then one or two l amb s  were bummed , respe c t ively . 

Data Col lected 

The d ata pre sent ed a re for 5 86 ewes  that were born in 1 97 1  

through 1 97 5  and the ir produ c t i on data  col lected through and �nc lud ing 

1 980 .  Thi s  s tudy inc luded 2 , 281  mat ing s , 1 , 927 ewes  l amb ing and 2 , 1 27 

l amb s  weaned . 

Preweaning data  f or the ewes inc luded breed of s ire , b irth 

we ight , birth date , year o f  b i rth , type of  birth , and weaning weight . 
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Po s tw�an ing d a t a  inc luded po s twean ing treatment l eve l , body we ight , 

wither he ight , and age of  f ir s t  b reed ing � Sub sequent yearly produ c t ion 

data inc luded ewe we ight , ewe he ight , ewe f l eece  we ight , d a t e  o f  

lamb ing , number  o f  l ambs born , sex of  l amb s , lamb birth we ight , number 

of  l ambs weaned , lamb wean ing weight , lamb weaning date , and pe rcent 

conc ept ion . Age s  g iven for annua l  product ion ( i . e . , 1 2  mo ) are 

approximat ions . 

Thos e  ewe s  that d ie d  at  l e s s than 7 mo of age were no t 

cons idered to  be in the exper iment . I f  a ewe had no data rep o r t ed f or 

2 conse cut ive yr , she was cons ide r ed dead af ter the last  report ed data . 

When wool  product ion , ewe we ight , or height data were not report ed bu t 

lamb product ion data were reported , then the woo l and ewe d a t a  were 

cons idered mi s s ing . When the reverse occurred , then l amb product ion 

was cons idered to be  zero . When a l amb ' s  weaning we ight was no t 

report ed , then the l amb was cons idered dead ; 

Stat ist ical Ana lys e s  

A l l  s t a t i s t ical proc edures were done in accordance with S t e e l e  

and Torrie ( 1 980 ) . I n  thi s  .manu s c r ipt , the leve l s  of  probab i l ity  

cons idered were . OS , . 0 1 , and . OO S  for al l F-tes t s . The Tukey  and 

Chi- square tes t s  were pe rf ormed at the . OS leve l . 

Comparisons of  breed of  s ire , po s tweaning nutr it ion , age o f  

f irst  breed ing , and type and year o f  b irth were pe rformed us ing a 

leas t-squares analys is  o f  var ianc e with one or two-way c l as s if icat i ons . 

Type of lamb birth and s ex o f  l amb were a l s o  inc luded when appropr ia t e . 

Leas t - squares analys e s  were comp l e ted by u t i l iz ing the g eneral  l ine ar 



5 1  

mode l .  When the F-t e s t s  ind icat ed a s ignif icant d if ference b e tween 

treatment s ,  the Tukey ' s  w proc edure was empl oyed for me an compar i s ons . 

One-way Chi- square ana lys e s  were used  in comparing d i s crete  values as  

type of  l amb birth , ewe l amb ing percent ag e s , and number o f  l amb s  

weaned . 

Ana lys e s  were done on a yearly produc t ion and an accumu l a t i on 

bas i s . The yearly product ion analyses  were comp l e t ed by per ewe 

present , whi l e  accumulat ive analyses  were comp l e t ed by per ewe pres ent 

and per ewe enter ing . Accumu l at iv e  per ewe entering ana lyses  were  

perf ormed inc lud ing 1 2-mo product ion and exc lud ing 1 2-mo product i on . 

S ign if icant two-way interac t ions , ana lys is  of  varianc e , and 

Chi- square analy s i s  of varianc e are  shown in t abu lar form in the 

append ix . 
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RESULTS AND DISCUSSION 

Ewe Growth 

Several trait s were ana lyzed prior to adminis trat ion of any 

treatment s  to determine i f  d i ffe renc es exi s ted between t reatment 

groups . The s e  trai t s  were ewe b irth date , b irth weight , and we an ing 

weight ( tab l e  1 ) .  Seven-mQ and sub sequent annual weight and wither 

height measurements were ana lyzed t o  d e termine treatment ef fect s  on ewe 

s ize  • . Fac t or s  cons idered in the analys i s  were type of b irth , ewe 

breed , pos twean ing nutr i t ion,  age of f irs t breed ing , and year . 

Birth Date . B irth date d i ffered (P�. OOS ) by year , s omewhat due 

to the d if ferent breeding s easons imposed by management . 

B irth Weight . S ing l e  ewes were . 81 kg heav ier (P�. O O S ) than 

twin ewes . Other rese archers (Haz e l  and Terril l ,  1 945 ;  B lackwe l l  and 

Henderson , 1 955 ; Cas sard and Wei r , 1 956 ; deBaca et a l . , 1 9 56 ; Bogart 

et  al . ,  1 957 ; Benne t e t  al . ,  1 96 3 ; Purse r  and Young , 1 96 4 ; Lambe 

et al . ,  1 96 5 ; S ingh et a l . , 1 96 7 ; E l  Twail  e t  al . , 1 97 0 ; Ves e ly e t  a l . , 

1 97 0 ; S idwel l  and Mi l ler , 1 97 lb ;  Dyrmunds son , 1 973 ; Wright e t  al . , 

1 97 5 ; Hohenbokert e t  al . ,  1 976b ; Smith , 1 977 ; McCal l and Hight , 1 9 81 ; 

Ras tog i ,  1 982 ) found s imil ar resul t s . 

Suffolk x Targhee ewe s  weighed . 43 kg more at  b irth than 

Targhee ewes (P�. OOS ) . This  agreed with work reported by Starke 

et al . ,  ( 1 9 5 8 ) , S idwel l  e t  al . ,  ( 1 96 4) ; S ingh e t  al . ,  ( 1 96 7 ) ; S idwel l  

and Mil ler ( 1 9 7 1 a ) , Matthews e t  al . , ( 1 97 7 ) , and McGu irk e t  al . ( 1 97 8 ) . 

The ewes were randomly a l lo t ted to  the pos twean ing nutr it ion treatment . 



TABLE 1 .  LEAST-SQUARES MEANS AND STANDARD DEVIATIONS FOR EWE BIRTH 
DATE , BIRTH WEIGHT , WEANING WEIGHT , 7 -MO WEIGHT , 7 -MO WITHER 

HEIGHT , AND WEIGHT : HEIGHT RATIO 

Birth wt , Wean ing vt , Wt a t  7 mo , Height A t  Wt : height 
Parame ter Birth datea kg kg kg 7 mo1 em kg[ em 

Overa l l  mean 63 . 8  ( 584)C  4 . 88 ( 586 ) 27 . 4  ( 585 ) 47 . 2  ( 586 ) 6 0 . 9 1  ( 586 ) . 7 7 4  ( 581 ) 

Eve type of birth *** *** *** *** *** 
Sing l e  6 3 . 8  ( 2 1 3 )  5 . 2 9  ( 2 14) 3 0 . 0  ( 2 1 3 )  49 . 7  ( 2 1 4 )  6 1 . 86 ( 2 14 )  . 804 ( 2 1 3 )  
Mu l t ip l e  63 . 8  ( 37 1 )  4 . 48 ( 37 2 )  2 4 . 9  ( 37 2 )  44 . 7  ( 3 7  2 )  5 9 . 9 5  ( 37 2 )  . 7 43 ( 36 8 )  

Eve breedb *** *** *** *** 
T 6 4 . 2  ( 296 ) 4 .6 7 '( 297 ) 26 . 3  ( 296 ) 44 . 8  ( 2 9 7 )  6 0 . 96 ( 297 ) . 7 33 ( 294) 
S x T 63 .4  ( 288)  5 . 1 0  ( 289 )  28 . 6  ( 289 ) 49 .6 ( 289 ) 60 . 86 ( 289 ) . 8 1 4  ( 287 ) 

Pos tweaning nut r i t ion ** *** * *** 
High 63 . 8  ( 2 92 )  4 . 80 ( 293 ) 27 . 4  ( 293 ) 49 . 8  ( 293 ) 6 1 . 56 ( 293 ) . 808 ( 290 ) 
Modera te  63 . 8  ( 29 2 )  4 .96 ( 293 ) 27 . s  ( 292 ) 44 .6 ( 293 ) 60 . 26 ( 293 ) . 7 40 ( 291 ) 

Age at f irs t breed ing 
7 mo 63 .6 ( 23 1 )  4 . 92 ( 23 2 )  27 . 5  ( 23 2 )  47 . 9  ( 2 3 2 )  6 1 . 5 2  ( 23 2 )  • 7 77  ( 230)  
1 9  mo 63 . 3  ( 1 97 )  4 . 81 ( 1 98)  27 . 9  ( 1 97 ) 47 . 5  ( 1 98)  6 0 . 7 5  ( 1 98 )  • 7 81 ( 1 97 )  
7 mo , open � 4 . 5  056 )  4 . 92 ( 1 56 )  26 . 9  ( 1 56 )  46 . 3  ( 1 56 )  6 0 . 45 0 56 )  . 7 63 ( 1 54)  

Year of birth *** *** *** *** *** *** 
1 9 7 1  6 0 . 0  ( l l O )d 4 .6 1  o

'
1 o >d 2 2 . 5  ( l l O )d 40 .6  ( l l O ) d 57 . 02 ( l l O )d • 7 1 1  ( 1 08 )d 

1 97 2  6 3 .7  ( 1 37 ) e 4 . 96 ( 1 3 7 ) e 3 1 . 4  ( 1 36 ) e 49 . 2  ( 1 37 ) e f  6 3 . 3 1 ( 1 3 7 ) e • 7 76 ( 1 ) 7 ) e 
1 973 6 8 . 7  039 ) f 4 . 93 ( 1 39 ) e 2 5 . 3  ( 1 3 9 ) f 5 1 . 4  ( 1 3 9 )  f 5 9 . 1 9  ( 1 3 9 ) d f . 866 ( 1 36 ) f 
1 974 6 1 . 2  ( l l O ) d 5 . 01 ( l l O ) e 3 1 . 6  ( l l O ) e 47 . 7  ( l l O ) e 6 3 . 49 ( l l O ) e . 7 50 ( l l O )d 
1 975  6 5 . 2  ( 88 )e 4 . 91  ( 90 ) e 26 . 4  ( 90 ) f 47 . 1  ( 90 ) e 6 1 . 53 ( 90 ) e f  . 76 5  ( 90 ) e 

S tandard dev iat ion 6 . 9 1  . 6 4 3 . 83 6 . 98 6 . 2 4  .08  

a Days after January 1 .  
b T • Targhee , S x T • Su ffolk x Targhe e .  
c Valuee wi thin parentheses represent number of observat ions . 
d , e , f  Means with d if ferent supers cripts  in the same co lumn and wi th in main e f fect  d iffer  ( P�. O S ) . 

*P�. os . 
**P�. 01 . 

***P�.oos . 

V1 
w 
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However ,  the moderat e l eve l ewes we re . 1 6  k g  heav ier a t  b irth ( P�. O l )  

than the h igh pos tweaning nutr i t ion leve l ewes . Year o f  ewe b irth 

affected b irth weights (P�. OOS ) . Weight s ranged from 4 .6 1  kg in 1 97 1  

to 5 . 0 1  kg in 1 97 4 .  Some o f  the variation can b� account ed f or b y  age 

of dam ( Lambe et  al . , 1 96 5 ) and s ome by environmental d if ferenc es  

between year s . No d i f ference (P> . 0 5 )  in b irth weight was obs erved 

among age o f  f irs t breed ing g roups . 

Wean ing Weight . Wean ing weight d if fe red (P�. 005 ) for ewe type 

of b irth , ewe breed , and year of b irth . S ing l e  ewes weighed 5 . 1 kg 

more at wean ing than twin ewes . This  agreed with resul t s  rep or t ed by 

Haze l  and Terril l ( 1 946 a ) , S idwel l  and Grands taf f ( 1949 ) , Guyer and 

Dyer ( 1 954) , Cas sard and Wei r  ( 1 956 ) , deBaca et al . ( 19 56 ) , She l ton and 

Campbe l l  ( 1 96 2 ) ,  S len e t  a l . ( 1 96 3 ) , Dickerson and Las t er ( 19 7 5 ) , Gould 

and Whit eman ( 1 97 5 ) , Hohenboken et al . ( 1 976b ) , Bush and Lewi s ( 19 7 7 ) , 

and Bhat et  al . ( 1 9 81 ) .  The l arge r  weaning weight s for s ing l e  ewe s  c an 

be exp lained by their heav ie r  b irth weights  ( Guyer and Dyer ,  1 95 4 ;  

E l  Tawil e t  al . ,  1 97 0 ; Far id and Makarechian , 1 9 7 8 )  and an opportunity 

for more milk consumpt ion ( S len et al . ,  1 96 3 ) . 

Suffolk x Targhee ewes were 2 .3 kg heav ier at weaning t ime than 

Targhee ewes . Fox e t  al . · ( 1 96 4) , S idwel l  and Mil ler ( 1 97 lb ) , Las ley 

( 1 97 2 ) , Ves e ly and Peters ( 1 97 2 ) , and McGu irk e t  al . ( 1 97 8)  found 

s imilar resul t s  with c ro s sbred ewes compared to  s traightbred ewes . 

However ,  S idwel l  e t  al . ( 1 96 4) and Bradl ey e t  al . ( 1 97 2 )  reported l ower 

wean ing weights for Suf fo lk x Targhee ewes than the mean wean ing weight 

of the parent breeds . Wean ing we ights ranged from 22 . 5  kg _ in 1 97 1  to  



3 1 . 6  kg in 1 97 4 . Thi s  may be  the result  of  the inf luence o f  

env ironmental fac tors  and b irth we ight o n  wean ing we ight ( Guyer and 

Dyer ! 1 954 ; E l  Tawil e t  al . ,  1 97 0 ; Farid and Makerechian , 1 97 8 ) . 

Po s tweaning Growth . Weight at  7 mo of  age ( tab le  1 )  d i ffered 

( P�. 005 ) in al l fac tor s  exc ept  age of  f irst breed ing . S ing l e  ewes 
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· weighed 5 kg more a t  7 mo o f  age than twin ewes . Mos t  o f  this  

d i fference can be ac counted f or in  the 5 . 1 kg  dif ference be tween twin 

and s ing l e  ewes at wean ing t ime . Other res e archers ( Terril l  e t  a l . ,  

1 947 ; Cas s ard and We ir , 1 956 ; Dickerson and Las t er , 1 97 5 ; Ol son e t  al . ,  

1 97 8 )  found twin ewes t o  have compensatory p o s tweaning gains . Seven-me 

weight s were 4 . 8  kg h igher for Suf fo lk x Targhee ewes than Targhee 

ewes . Bradford e t  a l . ( 1 963 ) and Hol tman and Bernard ( 1 96 9 )  report ed 

that he tero s i s  was not found in two-breed cro s se s . S idwe l l  and Mil ler 

( 1 97 1b )  observed Suffolk ewe s  to  have h igher pos tweaning gain s  than 

Targhee ewes . Ras t og i  et . al . ( 1 982 ) report ed the reverse .  

Po stwean ing nut r i t ion affec ted 7 �o weight , with the h igh level  

ewes we ighing 5 . 2  kg  heavier . Jordan e t  al . ( 1 97 0 ) , Burfen ing e t  a l . 

( 1 97 1 ) ,  and Quirke ( 1 97 9 )  found s imilar resul t s . Year o f  b i rth al so 

af fected 7 �o weight , rang ing from 40 . 6  kg f or 1 97 1  ewes to  5 1 . 4  kg f or 

1 97 3  ewes . Some of  the v�riat ion c an be ac counted for by age o f  dam 

and environmental  difference s  be tween the years . 

Height at  7 mo of age ( t ab l e 1 )  d if fered by type of b irth 

( P�. 005 ) , po s twean ing nut r i t i on ( P�. 0 5 ) , and year of b irth ( P�. 005 ) . 

S ing le  ewes were 1 . 9 1  em t a l ler than twin ewes at th i s  age . Ewes fed 

the high level of  nutrit ion dur ing the postweaning period were 1 . 3 0  em 
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tal ler than the moderate l eve l ewes . A range of  6 . 47 em in 7 �o he ight 

was observed between year of b i rth . 

The we ight : height ra t io a t  7 mo of age ( tab le  1 )  d i f fered 

( P�. OOS ) for a l l  fac tors exc ept age of  f irs t breed ing . A h igher ratio  

ind icated more we ight (kg ) per  unit  of  he ight ( em) . S ing le  ewes had a 

higher rat io than twin ewes . Therefore , s ing le  ewes were tal l e r  and 

had more . we ight per cen t ime t er of he ight . Suf folk x Targhee ewe s  had a 

higher rati o  than Targhee ewes  but were s imil ar in he ight . Thi s  

sugges t ed t h a t  Suf fo lk x Targhee ewes were only heavier than T arghee 

ewes . Ewes  fed the  h igh l eve l o f  po stweaning nut rit ion were t a l l e r  and 

heavier per cent ime ter of he ight than the low leve l ewes . In year of 

birth , d ifferences  were f ound in weight , with 1 97 3 -b orn ewes we ighing 

the heavie s t  per cent ime ter of he ight and 1 97 1  ewes we ighing the 

l ight e s t . 

Mature S ize . Annual  ewe we ight ana lyses  were comp l e t ed on a l l 

ewe s ( t ab le 2 )  and on ewes l amb ing ( tab le 3 ) . Ewes reached thei r  

mature we ight at 36  mo of age .  S igni f i c anc e o f  factors  decrea s e d  wi th 

age , espec i a l ly af ter the ewes reached the ir ma ture weight . S ing l e  

ewes were s ignif ican t ly heav ie r  than twin ewe s throughout the s tudy 

exc ept at  48 mo . Thi s  d i�ference decreased af t er 36 mo . Guyer and 

Dyer ( 1 954) found the d if ference be tween l arge and sma l l  ewes to  

decrease with advanc ing ag e . They attribu t ed this  to more l amb and 

wool product ion by the l arge r  ewes . Some rese archers observed s ing l e  

ewes to have heavier ma ture we ight s than twin ewes (Haz e l  and Terr il l ,  

1 946 ;  Lax and Brown , 1 967 ; Ves e ly and Pe ters , 1 97 2 ; Bhat e t  a l . ,  1 981 ) . 



TABLE 2 .  LEAST-SQUARES MEANS AND STANDARD DEVIATIONS FOR 
ANNUAL EWE WEIGHT (KG )  

Age1 mo 
Parame ter 1 2  24  3 6  48 60  7 2  

Overa l l mean 5 1 . 2  ( 5 53 ) b 66 .6 ( 46 9 )  7 1 . 4  ( 42 2 )  7 1 . 1  ( 353 ) 7 2 . 2  ( 287 ) 7 1 . 5  ( 1 58 )  

Ewe type o f  birth  *** *** *** * * 
S ing l e  53 .0  ( 208)  67 . 9  ( 1 82 ) 7 2 . 9  ( 166 ) 7 1 . 7  ( 1 3 7 ) 73 . 5  ( 1 1 1 )  7 3 . 0  ( 6 6 )  
Mul t iple  49 . 4  ( 345 )  6 5 .4  ( 287 ) 69 . 9  ( 2 56 ) 7 0 . 5  ( 2 16 ) 7 0 . 9  ( 1 7 6 )  7 0 . 0  ( 92 ) 

Ewe breed& *** *** *** *** * 
T 48 . 7  ( 282 ) 6 5 .4  ( 23 9 )  6 9 . 5  ( 2 1 1 )  6 8 . 9  ( 17 7 )  7 1 . 2  ( 1 46 ) 7 0 . 0  ( 74 )  
s X T 53 . 7  ( 27 1 )  6 7 . 9  ( 230 )  7 3 . 3  ( 2 1 1 ) 7 3 . 3  0 76 ) 7 3 . 2  ( 1 41 )  7 3 . 0  ( 84) 

Postweanin! nutr i t ion *** 
H igh 52 . 2  ( 281 ) 66 . 9  ( 241 ) 7 1 . 5  ( 2 1 6 )  7 0 . 8  ( 1 81 ) 7 1 .6 ( 1 47 ) 7 0 . 8  ( 81 ) 
Moderate . 5 0 . 2  ( 27 2 )  66 . 4  ( 228)  7 1 . 3 ( 206 ) . 7 1 . 4 ( 1 7 2 )  7 2 . 7 0 40 )  7 2 . 2  ( 7 7 )  

Age of  f ir • t  breed ing *** 
1 mo 49 . 1  ( 2 1 8 ) C  66 . 7  07 9 )  7 1 . 4  ( 16 2 )  7 1 . 2 ( 1 43 ) 7 1 . 8 ( 1 1 6 )  7 1 . 4 ( 62 ) 
1 9  mo 5 1 . 7  ( 1 92 )d 66 . 5  ( 16 2 )  7 1 . 5 ( 146 ) 7 0 . 9  ( 1 30 )  7 2 . 1  ( 1 04) 7 1 . 5 ( 6 5 )  
7 mo ,  open 5 2 . 8  ( 1 4J ) d 66 . 7  ( 1 28 )  7 1 . 4 ( 1 1 4)  7 1 . 2  ( 80 ) 7 2 .6 ( 6 7 )  7 1 . 7  ( 3 1 )  

Year of  product ion *** *** *** *** *** 
1 97 2  42 .3 ( 1 Q2 ) C  
1 973  55 .0 ( 1 2 9 )d 60 . 9  ( 90 ) C  
" 1 974 50 . 7  ( 1 30) e 6 8 . 8  ( 1 1 3 ) de 64 . 9  ( 8Q ) C  
1 975  5 1 . 5  ( 1 05 ) e 66 . 8  ( 1 04) e 7 4 . 2  ( 1 06 ) d 6 7 . 0  ( 7 2 ) C  
1 976 56 .5 ( 87 )d 66 . 8  < 85 ) e 7 4 . 2  ( 95 )d 7 7 .6 ( 8I )d 6 9 . 4  ( 57 ) C  
1 977  6 9 . 9  ( 7 7 ) d 7 1 . 9 ( 7 3 ) d 76 . 0  ( 88) df 7 5  . s  ( 6 7 ) d 70 . 3  ( 50)  
1 97 8  7 2  . o  ( 6 8 ) d 6 1 . 2  ( 58 ) e 7 1 . 7 ( 7 7 ) C  7 J . 5  ( 53 ) 
1 97 9  7 3 . 7  ( 54) f 76 . 3  ( 40 ) d 7 0 . 7  ( 5 5 )  
1 980 6 7 . 9  ( 46 ) C  

S tandard dev iat ion 5 .7 7  6 . 3 8  6 . 49 6 . 7 2  7 . 40 7 . 96 
-

a T • Targhee ,  S x T • Su ffolk x Targhee .  
b Value• within paren the1e1 repreeent number o f  observat ions . 
c , d , e , f  Meane with d if feren t euperecripte  i n  the eame co lumn wi th in main  e ffect  d i f fer ( P�. 0 5 ) . 

*P< . 05 . 
***P3:. 001 . 

VI 
....... 



TABLE 3 .  LEAST-SQUARES MEANS AND STANDARD DEVIATIONS FOR ANNUAL 
WEIGHT (RG) OF THOSE EWES WEANING A LAMB( S )  

Age1 mo 
Parame ter 1 2  24 36 48 6 0  7 2  

Overal l mean 48 . 1  ( 1 7 S )b 6 5 .6 ( 32 5 )  7 1 .0  ( 334)  7 0 . 5  ( 281 ) 7 1 .6 ( 2 54) 7 0 .6 ( 1 38 )  

Ewe type of b itth *** *** ** 
Sing l e  49 . 7  ( 6 2 )  67  . o  0 24) 7 2 .3 ( 1 27 ) 7 1 . 2  ( 1 06 )  7 2 . 5  ( 1 00 )  7 2 . 1  ( 57 ) 
Mu l t ip le  46 . 2  ( 1 1 3 ) . 6 4 . 1  ( 201 ) 6 9 . 7  ( 207 ) 6 9 . 9  0 7 5 )  7 0 . 7  0 54) 6 9 . 2 ( 81 ) 

Ewe breed "' *** *** *** *** * 
T 45 . 9  ( 7 0 )  64 . 4  0 5 5 )  6 9 .4  ( 16 5 )  6 8 . 1  ( 1 42 ) 7 0 . 3  ( 1 27 )  6 9 .6 ( 6 7 ) 
s X T 50 .0 ( l O S )  66 . 7  ( 17 0) 7 2 .6 ( 1 69 )  7 3  . o  ( 13 9 )  7 2 . 9  ( 1 27 ) 7 1 . 7 ( 7 1 )  

Postwean ing nu tri t ion 
High . 48 . 7  ( 1 04) 66 . 1  07 2 )  7 1 . 1  07 9 ) . 7 0 . 4  043 )  7 1 . 3 ( 1 3 2 )  7 0 . 2  ( 7 5 ) 
Moderate 47 . 2  ( 7 1 )  6 5 . 0 ( 1 53 ) 7 0 . 8  05 5 )  7 0 . 7  ( 13 8 )  7 1 . 9  0 22 )  7 1 . 0 ( 6 3 )  

Age of  first  breeding 
7 lDO -- 6 5 . 2  0 1 7 )  7 1 . 3 ( 1 21 ) 7 0 . 5  ( 1 1 8 ) 7 1 . 2  ( 99)  70 .4 ( 56 ) 
1 9  mo -- 6 5 .6 0 20 )  7 0 . 7  ( 1 1 6 )  69 . 9  ( 1 03 ) 7 1 . 8 ( 94) 70 . 7  ( 53 ) 
7 mo , open - - 6 5 . 9  ( 88 ) 7 0 . 9  ( 97 ) 7 1 . 2  ( 60)  7 1 . 8 ( 6 1 )  7 0 . 8  ( 2 9 )  

Year o f  product ion *** *** *** *** *** 

1 97 2  · 3 8 . 7  ( 28 ) C  
1 973 56 .4 ( 38 ) d 5 9 . 0  ( 48 ) C  
1 974  49 . 2  ( SO )e 67 .6 { 88) de 64 . 4  ( 5 1 ) C  
1 97 5  45 . 9  ( 7 3 ) f 6 5 . 7  ( 45 )d 7 3 . 8 ( 7 9 ) d 6 5 .4  ( 4J ) C  
1 976 49 . 4  ( 7 I ) e 6 5 . 7 ( 7 J )d 7 3 . 2  ( 8S ) d 7 7 . 8  ( 6 7 ) d 6 8 . 9  ( 54)C  
1 977  6 9 . 8 ( 7 I ) e 7 1 . 7 ( 54) d 7 5 . 3 ( 7 8 ) de 7 4 . 1  ( 48)d 6 9 . 2  ( 3 9 )  
1 97 8  7 1 . 8 ( 6 S )d 6 1 .0  ( 43 ) f 7 1 . 5  ( J l ) Cd 7 2 . 3  ( 45 ) 
1 97 9  7 3 .4  < 50) e 7 5 .6 ( 3 5 ) d 7 0 . 4  ( 54)  
1 980 6 7 . 9  ( 46 ) C  

Standard deviat ion 5 . 1 1  5 . 93 6 .3 4  5 . 93 6 . 9 1  7 .6 1  
-

a T • Targhee , S x T • Suffo lk  x Targhee . 
b Va lues wi thin paren theses repres ent number o f  observat ions . 
c , d , e , f  Meant with d if ferent superscripts  i n  t he s ame column and within main e f fec t  d i ffer ( P�. OS ) . 

*P < .05 . 
••P< . o1 . 

***Pi .OO I . 
V1 
00 



Other s  found no differenc e _ in mature weight b e tween s ingl e  and twin 

ewes (Dunn and Grewa l ,  1 963 ; Ch ' ang and Rae , 1 97 0 ; McCal l  · and H ight , 

1 9 81 ) . 

Suff o lk x Targhee ewes  had heav ier annual  we ight s from 1 2  t o  

5 9 ' 

48 mo and 7 2  mo than Targhee ewes . D ickerson an"d Gl imp ( 1 97 5 )  rep or t ed 

s imil ar data . Pos twean ing nut r it i on only affec t ed ( P�. O O S ) 1 2-mo 

weight • . Jordan et  a l . ( 1 970 ) , Burfen ing ( 1 97 1 ) ,  and Qu i rke ( 1 97 9 )  

observed s imilar resu l t s . Age o f  f irst  breeding was s ignif icant 

( P�. OOS )  for 1 2-mo weight . Briggs  ( 1 93 6 )  and Dyrmunds s on ( 1 97 3 )  

ind ic a t ed that pregnanc y put s  a short-term check on po s tweaning growth , 

but thi s  was overcome by wean ing o f  the second l amb .  

Year o f  product ion s ignif icant ly ( P�. OOS ) af fec t ed annu a l  

weight at  every age except 7 2  mo . Birth we ight ( Harring t on e t  a l . ,  

1 95 8 )  and year o f  b ir th ( Terri l l e t  a l . ,  1 948 ) may account for s ome o f  

the var iat ion .  

When compar ing annual weight s for those ewes l amb ing t o  the 

ent ire f l ock , the s ame g ene ral pa t tern o f  s ignif icanc e was exh ib it ed .  

However , al l ewes wean ing a l amb were s l ight ly l ight er than the ave r age 

of the  ent ire f l ock . Thi s  c an be expla ined s omewhat  by the  higher 

maintenanc e requirement s  for a pregnant or lactating ewe than a 

nonproduct ive ewe . The 48- and 7 2-mo-o ld s ing l e  ewes  that weaned a 

l amb were no heav ie r  than the ir twin comtemporar ie s . However , · ewe s  

that d idn ' t  wean a l amb exhib i ted  s ome d if ferenc e s  in we ight a t  thes e  

ages . Thi s  may sugg e s t that s ing l e  ewes  that don ' t  wean a l amb become 

f at eas ier than twin ewes  that don ' t wean a lamb .  Po s twean ing 
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nutrit ion d idn ' t  have any af f e c t  o n  annual ewe weight contrary t o  the  

1 2-mo we ight f or the . ent ire f l �ck • .  This  may be  partia l ly expl ained by 

the higher percentag e  of  high l eve l ewes  weaning a l amb than the  

moderate l evel ewes when compared to  the  percentage o f  each in the 

ent ire f l ock ( t abl e  1 2 ) . 

Annual  w i ther height ana lyses  were comp leted on al l ewe s  

( tab l e  4 )  and o n  ewes  l amb ing ( t abl e  5 ) . Mature wither height was 

reached a t  36  mo of age . Age o f  f ir s t  breed ing never af fec t ed wi ther 

he ight ., whereas year of  product ion s ignif icant ly af fec ted all age s . 

Some of  these  d i f ferenc e s  c an be a t t r ibut ed to  year o f  b irth ( Terr i l l 

e t  a l . ,  1 947 ; Nichol s  and Whit eman , 1 966 ; S ingh et  al . ,  1 96 7 ; Ves e ly 

and Pe ters , 1 97 2 ; Bhat e t  a l . ,  1 981 ) .  When type of b irth was 

s ignif icant , s ing l e  ewe s  were t a l l er .  These  resul t s  agreed w i th tho s e  

report ed b y  Guyer  and Dyer ( 1 954) . Targhee ewe s  were g eneral ly t a l l e r  

than Suf fol� x Targhee ew�s . S ince the Suffolk x Targhee ewes  were 

heavier ( tabl e  2 ) , th i s  ind ic at ed that Targhe e ewes have a l ower 

weight : he ight rat io  than the Suf f o lk ewes  for these s ignif icant age s . 

The high pos twean ing nut rit ion l eve l ewe s  were s ignif icant ly t a l l e r  

( P�. 0 5 )  at  1 2  m o  than t h e  moderate  l eve l ewes . Bradf ord e t  a l . ( 1 96 1 )  

and Burfening e t  a l . ( 1 9 7 1 )  report ed s imilar resul t s . 

Year of  produc t ion was the only cons i s t ent s igni f ic ant fac tor 

af fect ing annual  wither height for those ewes weaning a lamb . S ing l e  

ewes were tal ler than twin ewe s  at  7 2  mo . When ewe breed was 

s igni f icant , Targhee ewe s  were tal ler . 



TABLE 4 .  

Parame ter 1 2 

Overa 1 1  mean 66 . 0  ( 552 )b 

Ewe type of b i r t h  *** 
S ing l e  66 . 4  ( 207 ) 
Mu l t i p l e 6 5 .6 ( 345 ) . 

Ewe breed• *** 
T 66 . 3  ( 281 ) 
8 X T 6 5 .6 ( 27 1 )  

Pos tweaning nu t r i t ion * 
H igh . 66 . 2  ( 281 ) 
Moderate 6 5 . 7 ( 27 1 )  

Age o f  f ir s t  breed ing 
7 mo 6 5 .7 ( 2 1 7 )  
1 9  mo 6 5 . 9  ( 1 92 ) 
7 mo , open 66 . 4  ( 1 43 ) 

Year of produc t ion *** 
1 97 2  · 62 . 3  ( 1 02 ) C  

. 1 973  68 .3  ( 1 2 8 ) d 
1 974 6 5 . 9 ( 1 30 ) e 
1 97 5  6 5 . 9  ( 1 0 5 ) e 
1 976 6 7 . 5  ( 87 ) d 
1 977 
1 978  
1 97 9  
1 980 

S t andard dev i a t ion 2 . 42 

LEAST-SQUARES MEANS AND STANDARD DEV IATION S  FOR 
ANNUAL EWE WITHER HEIGHT ( CM )  

Age1 mo 
24 36 48 

66 . 4  ( 46 9 )  67 . 1  ( 42 2 )  67 . 2  ( 347 ) 

* 
66 .7  ( 1 82 ) 67 . 3  ( 1 66 ) 67 .4  ( 1 33 ) 
66 . 1  ( 287 ) 66 . 9  ( 2 56 ) 67 .0  ( 214 )  

*** * 
67 . 0  ( 239 )  67 . 5  ( 2 1 1 )  6 7 . 4  ( 1 7 3 )  
6 5 .7  ( 23 0 )  66 . 7  ( 2 1 1 )  66 . 9  ( 1 74 )  

66 . 4  ( 241 ) 67 . 2  ( 2 1 6 )  6 7 . 2  ( 1 7 7 )  
66 . 4  ( 228)  67 .0  ( 206 ) 67 . 1  070 )  

66 . 4  ( 1 7 9 )  67 . 1  ( 16 2 )  67 . 1  ( 1 40 ) 
· 66 . 4  ( 16 2 )  67 . o  ( 1 46 ) 66 . 7  ( 1 28 )  
66 .4  ( 1 28 )  67 . 2  ( 1 1 4)  67 . 7  ( 7 9 ) 

*** *** *** 

6 8 . 3  ( 90 ) C  
67 . 7  , ( 1 1 3 ) C  6 8 . 3  ( 80 ) C  
6 5 . 0  ( 1 04)d 67 . 9  ( 1 06 )C 6 5 . 9  ( 7 2 ) C  
6 5 . 1  ( 85 )d 66 . 4  ( 95 )d 6 8 . 9  ( 8l )d 
6 5 .6 ( 7 7 ) d 66 . 2  ( 7 3 ) d 6 5 .  7 ( 88)  e 

66 .6 ( 6 8 )d 67 . 7  ( 5 2 ) d 
67 . 7  ( 54 )d 

2 . 58  2 . 88 2 . 5 5  

6 0  

6 5 . 2 ( 287 )  

6 5 . 4  ( 1 1 1 )  
6 5 . 1  ( 1 7 6 )  

*** 
6 5 . 7 046 )  
64 . 7  ( 141 ) 

6 5 .3 ( 1 47 ) 
6 5 . 2  ( 1 40 ) 

6 5 . 4 ( 1 16 )  
6 4 . 9  ( 1 04) 
6 5 .3  ( 6 7 )  

*** 

66 . 2  ( 57 ) Cd 
67 . 0  ( 6 7 ) C  
6 5 .7  ( 7 7 ) d 
6 5 . 0  ( 40 ) d 
6 2 . 2  ( 46 ) e 

2 . 41 

a T • Targhee , S x T • Su f f o lk x Targhe e .  

7 2  

67  . o  0 58 )  

** 
67 . 7  ( 66)  
66 . 3  ( 92 ) 

67 . 3  ( 7 4) 
66 . 7  ( 84) 

66 .6 ( 81 ) 
67 . 4  ( 7 7 )  

66 . 9  ( 6 2 )  
66 . 9  ( 6 5 )  
6 7 . 2  ( 3 1 )  

* 

66 . • 4 ( 5o )c 
67 . 9  ( 5J ) Cd 
66 . 7  ( 5 5 )d 

2 .6 0  

b Value• w i t h in paren th e e e e  rep r e s ent number o f  obs e rv a t ions . 
e , d , e ,  Means w i t h  d i f f e re n t  supe r s c r i p t s  in the s ame co lumn and w i th in m a i n  e f f e c t  d i f f e r  ( Pi. 0 5 ) . 

*P< . 05 . 
••P<. o1 . 

***PI. oo5 . 

a-. 
....... 



Parameter  

Overa l l  mean 

Ewe type of  b irth  
Sing l e  
Mu l t ip l e  

Ewe breed• 
T 
S x T 

Pos twean ing nu t r i t ion 
H igh 
Moderate 

Age o f  f ir s t  breed ing 
7 mo 
1 9  mo 
7 mo ,  open 

Year of  produc t ion 
1 972  
1 973  
1 974  
1 97 5  
1 976 
1 97 7  
1 978 
1 97 9  
1 980 

S tandard dev iat ion 

TABLE 5 .  LEAST-SQUARES MEANS AND STANDARD DEVIATIONS FOR ANNUAL 
WITHER HEIGHT (CH) OF THOSE EWES WEANING A LAMB ( S )  

Age1 mo 
1 2  24  36 48 

6 5 . 4  ( 1 7 5 ) b 66 . 3  ( 3 2 5 )  67 . 0  ( 334)  67  . o  ( 27 9 ) 

6 5 . 8 ( 6 2 )  66 . 5  0 24) 6 7 . 1  0 27 )  6 7 . 2  ( 1 04) 
6 5 . 0 ( 1 1 3 )  66 . 1  ( 201 ) 66 . 8  ( 207 ) 66 . 8  0 7 5 )  

*** 
6 5 .6 ( 7 0 )  67  . o  055 )  6 7 . 3  06 5 )  67 . 3  040 )  
6 5 . 2  005 ) 6 5 .6 ( 1 70 )  66 . 6  ( 16 9 )  66 . 8  ( 1 3 9 )  

6 5 . 5  004)  66 . 4  0 7 2 )  6 7 . 0  0 7 9 )  6 7 . 1  ( 1 42 ) 
6 5 .3 ( 7 1 )  66 . 2  ( 1 53 )  67 . 0  ( 1 5 5 )  6 7 . 0  ( 137 ) 

-- 66 .0  ( 1 1 7 )  66 . 9  0 2 1 ) 67 . 0  ( 1 1 7 ) 
- - 66 . 5  0 20 )  66 . 9  ( 1 16 ) 66 . 5  ( 1 02 )  
-- 66 . 3  ( 88) 6 7 . 1  ( 97 ) 67 . 7  ( 60 )  

*** *** *** *** 
6 1 .3  ( 2 8 ) C  
68 . 8  ( 38 ) d 6 8 . 3  ( 48 ) C  
6 5 . 4  < so ) e 67 . 3  ( 88 ) C  6 8 . 1  ( 5 1 ) C  
66 .0  ( 42 ) e 6 5 . 2  ( 4S )d 67 . 8  ( 7 9 ) C  6 5 .6 ( 43 ) C  
66 .6 ( 1 7 ) e 6 5 . 0 ( 7 3 ) d 66 . 0  ( 85 )d 6 9 . 0  ( 6 7 ) d 

6 5 . 5  ( 7 1 ) d 66 . 3  ( 54)d 6 5 .6 ( 7 8 ) C  
66 . 6  ( 6 5 ) Cd 67 . 5  ( 41 )d 

6 7 . 6  ( 50 ) d 

2 . 46 2 . 5 1  2 . 89 2 . 5 4  

6 0  

6 5 . 2  ( 254) 

6 5 . 3 ( 1 00 )  
6 5 . 0 ( 1 54) 

** 
6 5 . 7  ( 1 27 )  
6 4 .7 ( 1 27 )  

6 5 . 3  ( 1 3 2 )  
6 5 . 1  0 22 )  

6 5 . 3 ( 99 )  
64 .9  ( 94 )  
6 5 . 4  ( 6 1 )  

*** 

66 . 1  ( 54 ) Cd 
67 . 0  ( 48) C  
6 5 . 6  ( 7 l ) d 
6 5 . 1  ( 3 5 )d 
6 2 . 2  ( 46 ) e 

2 . 3 7  

a T • Targhee , S x T • Su f fo l k  x Targhee . 

7 2  

66 . 8  0 3 8 )  

** 
6 7 . 5  ( 57 ) 
66 . 1  ( 81 ) 

67 . 2  ( 6 7 )  
66 . 4  ( 7 0 )  

66 . 5  ( 7 5 )  
6 7 . 1  ( 6 3 )  

66 . 8  ( 56 ) 
66 . 9  ( 53 ) 
6 6 . 7  ( 2 9 )  

66 . 3  ( 3 9 )  
6 7 . 5  ( 4 5 )  
66 . 6  ( 54)  

2 . 49 

b Values within parentheses represent number of  obs ervat ions . 
c , d , e Means with  d ifferent superscr ipts  in the same column and wi th in main e f fec t  d iffer ( P�. 05 ) . 
**P< . 0 1 . 

***PI. oo 5 .  

0' 
N 
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Ewe Produc t ion 

A ewe is c ap ab l e  of produc ing two · product s  every year . The 

kilograms of l amb and woo l produced every year determines her economic 

value . Also , the number of ye ars  a ewe produces  the s e  product s  af fec t s  

the total  lamb and woo l  product ion o f  a ewe . Lamb and woo l  product ion 

has been analyzed in several d if fe rent ways to evalua t e  the treatments 

imposed in thi s  inve s t ig a t io n .  

Lamb Product ion. Anal ys e s  o f  lamb ing date are pres ented in 

tab l e  6 .  Year of produc t ion was the only s ignif icant fac t or that 

af fect ed l amb ing d ate  for al l ages  of ewes (P�. OOS ) . This  was due in 

part to the varied breed ing s e as ons imposed by the d ifferent 

managements .  S ing l e  ewe s  l amb ed l at er than twin ewes at  48 mo of age 

(P�. OS ) . Suffolk x Targhee ewes lambed 42 d e ar l ie r  (P�. O O S ) than 

Targhee ewes at  36 mo of age . Po stwean ing n�t r it ion was s ignif icant  

(P�. O S )  at 6 0  mo and age o f  f irs t breeding was s ignif ican t  ( P�. O S )  at  

48  mo of age . S ing le-born l amb s  were born l ater than mul tip l e-born 

l amb s  for ewes that were 24  and 36 mo old . This  may be accounted f or 

by s ing le lambs hav ing a longer  g e s t at ion· per iod than mul tip le-born 

lamb s (Forb es , 1 96 7 ; G l imp , 1 97 1 ; Thrift  and Dut t ,  1 97 2 ; Hinke lman 

e t  al . ,  1 97 9 )  and to the h igher frequency of  mul tip le b irths repor t ed 

in the early part of the l amb ing s e as on (Re eve and Roberts on ,  1 9 53 ; 

Sco t t , 1 97 7 ) . 

The Chi- square ana lys i s  o f  concept ion data  at 7 mo of age i s  

pres ented i n  tab le 7 .  Ewe b reed and year of  product ion s ignif ican t ly 

affec t ed (P�. OOS ) conc ept ion at  7 mo of age . The Suf fo lk x Targhee 
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Ewe Produc t ion 

A ewe is capab l e  of- produc ing two produ c t s every year . The 

kil ograms of lamb and wool produced  every year determine s her e conom ic 

value . Als o ,  the number of  years a ewe pro duces thes e  product s af f e c t s  

the tot al lamb and woo l  product ion o f  a ewe . Lamb and woo l  pro du c t ion 

has been ·analyzed in several  d i fferent ways to evaluate the treatmen t s  

imposed  i n  thi s  inves t ig a t i on .  

Lamb Produ c t ion .  Ana lyse s o f  l amb ing date  are presented in 

tab l e  6 .  Year of  product ion was the only s ignif icant fac t or that 

affec ted l amb ing d at e  for a l l  age s  o f  ewe s  ( P�. OOS ) . Thi s  was due in 

part to  the varied breed ing s e as ons  impo sed by the d if ferent 

managements . S ing l e  ewes l ambed  l a t er than twin ewes at 48 mo of age 

( P�. O S ) . Suf fo lk x Targhee ewe s  l ambed 42 d earl ier (P�. O O S ) than 

Targhee ewes at 3 6  mo of age .  Pos tweaning nut rit ion was s ignif ic ant 

(P�. O S )  a t  60 mo and age of  f ir s t  breed ing was s ignif icant ( P�. O S )  at 

48 mo of age . S ing l e-born l amb s  were born later than mu l t ip l e-born 

lambs for ewes  that were 24 and 36 mo old . This  may be accoun t ed f or 

by s ing le  l amb s  having a l onge r  g e s t a t ion · per iod than mul t ip le-born 

lambs (Forbes , 1 96 9 ;  G l imp , 1 97 1 ; Thrift  and Dut t ,  1 97 2 ; H inke lman 

et al . ,  1 97 9 ) and to the higher frequency of mui t iple  b irths report ed  

in  the  early part  of the  lamb ing s e as on ( Reeve and Robert s on , 1 953 ; 

Sco t t , 1 97 7 ) . 

The Chi- square analy s i s  o f  concept ion data at 7 mo of age i s  

pres ented in tab l e  7 .  Ewe b reed and year of  produc t ion s ignif i c an t ly  

affected  ( P�. OOS ) c onc ept ion at  7 mo  of age . The Suffolk x Targhee 



TABLE 6 .  LEAST-SQUARES MEANS AND STANDARD DEVIATIONS FOR LAMB ING 
DATE ( DAY S AFTER JANUARY 1 )  

Age1 mo 
Parameter 1 2  24  36 48 6 0  7 2  

Overal l  mean 7 2 . 0  ( 227 )b 99 . 6  ( 46 2 )  93 . 2  ( 41 1 )  7 7 . 7  ( 360 )  7 2 . 0  ( 3 03 )  6 9 .6 ( 164)  

Ewe type of b irth * 
S ing le 7 1 . 4 ( 7 9 )  98 . 9  ( 1 7 0 )  93 . 3  ( 1 47 ) 80 .6 ( 1 42 ) 70 . 7  ( 1 1 8 )  6 9 . 1  ( 6 6 )  
Mu l t ip l e  7 2 . 7 ( 1 48)  1 00 . 3 ( 292 ) 93 .o ( 264)  7 4 . 9  ( 2 1 8 ) 7 3 . 3  ( 1 85 ) 70 . 0  ( 98)  

Ewe breed• *** 
T 7 3 . 5  ( 93 ) 1 00 .0 ( 230 ). 95 .J ( 206 ) 76 , 2  ( 1 81 ) 7 2 . 5  ( 1 49)  7 0 . 0  ( 7 6 )  
s X T 70 .6 ( 134)  99 . 2  ( 23 2 )  9 1 . 1  ( 205 ) 7 9 .3 ( 17 9 )  7 1 . 5  ( 1 54)  6 9 . 1  ( 88 )  

Pos tweaning nut r i t ion * 
H igh 7 0 . 9  ( 1 22 )  1 00 .0 ( 234) 92 . 9  ( 2 1 5 )  7 8 . 8  ( 1 80 ) 7 3 . 5  ( 1 56 )  7 0 .6 ( 84) 
Moderate 7 3 . 3 ( 1 05 ) 99 . 3  ( 228 )  93 . 5  ( 1 96 )  7 6 . 7  ( 1 80 ) 7 0 . 4  ( 1 47 )  6 8 . 4  ( 80 ) 

Age of f irs t  breed ing * 
7 mo -- 99 . 5  07 2 )  93 .6 ( 1 58 )  7 5 , 5  ( 1 48 ) C  7 0 .6 ( 1 23 )  6 9 . 5  ( 64)  
19  mo -- 98 . 8  ( 1 6 8 )  9 2 . 8  0 42 )  7 4 , 1  ( 1 2 9 ) C  7 3 . 1  ( 1 1 1 )  7 0 .6 ( 6 8 )  
7 mo . open -- 1 00 .6 ( 1 22 ) 93 . 2  ( 1 1 1 )  83 .6 ( 83 ) d  7 2 . 2  ( 6 9 )  6 8 . 5  ( 3 2 )  

Year of product ion *** *** *** *** *** *** 

1 97 2  83 . 9  ( 42 ) C  
1 973  6 9 .3 ( 50 ) d 1 09 . 8  ( 6 3 ) C  
1 974 7 4 . 1  ( 6 2 ) d 66 . 8  ( l t 7 )d 96 ,8  ( 6 J ) C  
1 97 5  7 1 . 9 ( 52 )d 1 23 . 8  ( 1 05 ) e 7 7 . 5  ( l 05 )d 1 23 . 7  ( 70 ) c 
1 976 6 1 . 1  ( 2 t ) e 1 24 .6 ( 92 )e 85 . 1  ( l OO ) e  5 1 . 2  ( 89 )d 83 , 7  ( 6 7 ) C  
1 977 7 3 . 0  ( 85 ) f 1 27 . o  ( 7 6 ) f 5 9 . 3 ( 87 )d 5 1 . 8  ( 6 7 ) d 57 , 2  ( 49 ) C  
1 97 8  7 9 . 7  ( 6 7 ) d 7 5 . 1  ( 57 ) e 7 8 . 2  ( 7 6 ) e 7 3 . 9  ( 5 5 ) d 
1 979  7 9 .3 ( s7 ) e 7 1 . 5  ( 44) f 7 7 . 5  · ( 60 )d 
1 980 7 4 . 8  ( 49 ) e f  

Lamb type of b irth * *** 
S ing le  7 2 . 5  ( 164 )  1 00 . 8 ( 292 ) 94 . 9  ( 209 ) 7 6 . 5  ( 1 34)  7 2 . 5  ( 87 ) 6 9 . 8  ( 49) 
Mu l t ip le  7 1 . 6 ( 6 3 )  9 8 . 4  ( 1 70 )  9 1 . 5  ( 202 )  7 9  . o  ( 226 ) 7 1 . 4 ( 21 6 )  6 9 . 3  ( 1 1 5 )  

Standard deviat ion 8 . 99  9 . 1 0  9 . 42 2 1 . 1 4  8 . 3 2  1 0 . 92 

a T • Targhee . S x T • Suffo lk x Targhee .  
b Values wi thin paren theses represent number o f  obsevat ions , 
c . d . e . f Means with d if ferent superscript•  in the e ame co lumn and main e ffect  d i f fer  ( P�. 0 5 ) , 

*P�. os . 
***P�.oos . 0'\ 

� 
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TABLE 7 .  NUMBER OF EWES CONCEIVING AT 7 MO OF AGE 
OF THOSE EXPOSEDa 

Main 
e f fec t s  Conc e ived Open Tot a l  

Ewe type o f  b irth 
S ing le  80 ( 57 ) d 6 0  ( 43 ) 1 40 
Mu l t ip l e  1 47 ( 6 2 ) 90 ( 3 8 )  23 7 

. Ewe breedb 
TC 92 ( 48 )  98  ( 5 2 )  1 90 
s X TC 1 3 5  ( 7 2 )  52  ( 2 8 )  1 87 

Pos twean ing nutr i t ion 
H igh 1 23 ( 6 5 )  66 ( 3 5 )  1 89 
Moderate 1 04 ( 55 )  84 ( 45 )  1 88 

Year o f  produ c t ionb 
1 97 2  42 ( 6 2 ) 26 ( 3 8 )  6 8  
1 97 3  5 0  ( 58 )  36 ( 42 )  86 
1 97 4  6 2  ( 7 5 )  2 1  ( 25 )  83 
1 97 5  5 2  ( 6 4)  29 ( 36 )  8 1  
1 97 6  2 1  ( 36 )  3 8  ( 6 4) 5 9  

a Differences  between main e f fec t s  were t e s t ed b y  Chi-s qu are 
procedures . 

b S ignif ican t  main effec t s  ( P�. 00 5 ) . 
c T = Targhe e , S x T = Suff o lk x Targhe e . 
d Values w i th in parenthes e s  repre s ent  p er c entage o f  ewes in e ac h  

s impl e  effec t .  



ewes conc eived at  a much h igher rate than the Targhee  ewe s . Las t er 

66 

et  a l . ( 1 97 2 )  and D ickerson and Glimp ( 1 97 5 )  found Suf folk ewes reached 

puberty at a young er age than Targhee ewes . Concept ion by year o f  

product ion ranged from 7 5% i n  1 97 4  to  36%  in 1 97 6 . This  may be  

explained by age  of  dam ( Hu l e t  e t  a l . ,  1 96 9 ; Southham e t  a l . , 1 97 1 ; 

Wright et  a l . ,  1 97 5 ; McCal l and H ight , 1 981 ) . 

Chi-square ana lys i s  for percentage o f  ewes l amb ing o f  tho se 

expos ed i s  shown in t ab l e  8 .  Of the 2 , 26 9 ewes exposed , 1 , 927 or 

84 . 93% lambed . Twin ewes conc eived at a higher rate than s ingl e  ewes  

at 24  and 36  mo of  age and over the ent ire s tudy . Thes e res u l t s  agree 

with tho s e  reported by Karam ( 1 957 ) , Lax and Brown ( 1 96 8) , Vakil e t  a l .  

( 1 96 8 ) , and Fahmy and Bernard ( 1 97 3 ) . Suffo lk x Targhee ewes had 

higher conc ep t ion rates ( P�. 005 ) than Targhe e ewes at  1 2  mo of ag e and 

over the ent ire s tudy . Other s tudies  found Suffolk ewes  t o  have  h igher 

conc ep t ion rates than Targhee ewes  (Ves e ly et a l . ,  1 966 ; Gl imp , 1 97 1 ; 

Bradley e t  al . , 1 97 2 ; Las t er e t  a l . ,  1 97 2 ; D ickers on and G l imp ,  1 9 7 5 ; 

Oltenacu and Boylan , 1 981 a ) . Pos tweaning nutrition and age o f  f irs t 

breeding d idn ' t af fect conc ep t ion rates . Year o f  product ion was 

s igni f icant at 1 2 ,  2 4 ,  and 36  mo of age and overal l conc ep t ion r at e  

( P�. 005 ) .  Karam ( 19 57 ) , S idwe l l  e t  a l . ( 1 96 2 ) , Ves ely  e t  al . ( 196 5 ) , 

Vakil  e t  a l . ( 196 8) , Wright e t  a l . ( 19 7 5 ) and Thrift  and .Dut t ( 1 9 81 ) 

reported s imil ar res u lt s . 

Number of  lamb s  born per ewe exposed ( fert i l ity) inc reased as 

age of  ewe increas ed ( tab le  9 ) . Twin ewes g ave b irth to more  l amb s  at 

24 and 36 mo of age than s ing le  ewes . Thes e  resul ts  agree with tho se  



TABLE 8 .  PERCENT EWES LAMBING OF THOSE EXPOSED• 

To t a l  
l amb ing/ 

Aae. mo t o t a l  
Parameter 1 2  24 36 48 6 0  7 2  ex�osed Overa l l  

Ewe type o f  b irth * *** *** 
S ing l e  56 . 43 84 . 58 85 . 58 9 1 .03  90 . 7 7  90 . 41 7 2 2/ 87 8  82 . 23 
Mul t ip l e  6 2 . 45 91 . 82 92 . 96 91 . 5 9  89 . 8 1  90 . 7 4  1 205/ 1 39 1  86 .6 3 

Ewe breedb *** *** 
T 48 . 95 87 . 1 2  87 .66  90 . 50 89 . 7 6  89 .4 1  93 5/ 1 1 40 82 . 0 2  
S x T 7 1 .66 90 .98  90 . 3 1  92 . 2 7  90 . 5 8  9 1 .66 992/ 1 1 29 87 . 87 

Pos twean ing nu t r i t ion 
H igh 6 4 . 5 5  87 .6 4 90 . 7 2  89 . 5 5  9 1 . 7 6  94 . 3 8  9 9 1 / 1 1 53 85 . 96 
Moderate 5 5 . 85 90 . 48 87 . 1 1  93 , 26 88 . 5 5  86 . 96 936/ 1 1 16 83 . 87 

Age of f irst  breed ing 
7 mo 1 00 . 00 87 . 7 6  87 . 2 9  91 . 93 90 . 44 92 . 7 5  665/ 7 43 89 , 50C 
19 mo - - 93 . 3 4  88 . 7 5  92 . 80 90 . 9 9  90 .67  6 1 8/676  91 .42 
7 mo , open . oo 85 . 3 1  91 . 7 4  88 . 30  88 .47 86 . 48 41 7 / 47 3  88 . 1 6 C 

Year of produc t ion *** *** *** *** 
1 97 2  6 1 . 7 6  
1 97 3  58 . 1 4  63 . 00 
1 974 7 4 . 7 0  94 . 3 5  7 2 . 41 
1 97 5  6 4 . 20 93 . 7 5  93 . 7 5  90 . 9 1  
1 976 35 . 5 9  96 . 85 94 . 3 4  93 . 6 8  95 . 7 1  
) 977 ' 96 . 5 9  93 . 83 91 . 5 8  83 . 7 5  89 . 1 4  3 54/ 457 7 7 . 46 
1 978 88 . 1 6  90 . 47 89 . 41 87 . 1 0  483 / 56 0  86 . 2 5  
1 97 9  87 .07 89 . 80 95 . 23 490/ 544 90 . 07 
1 980 94 . 23 3 2 1 / 3 6 9  86 . 99 

2 79 / 339  82 . 3 0  

Overa l l  60 . 2 1  89 .02  88 . 96 9 1 . 3 7  90 . 1 8  90 .6 1 1 92 7 / 2 26 9  84 . 93 

• Differences be tween ma in e f fec t s  vere tes t ed by Chi-square procedures . 
b T • Targhee , S x T • Suffo lk  x Targhee . 
c Exc lud ing 1 2-mo l amb ing . Inc lud ing 1 2-mo l amb ing , percentages vere 91 . 96 ( 892 / 970 )  for the 7-mo 

g roup and 66 . 93 ( 41 7 /623 ) for the 7 mo , open , grou p .  
*P�. o s . 

***P�. oo5 . 0\ 
...... 



TABLE 9 .  LEAST-SQUARES MEANS AND STANDARD DEVIATIONS  FOR NUMBER 
OF LAMBS: BORN PER EWE EXPOSED• 

Age1 mo 
Parameter 1 2  2 4  3 6  48 

Overal l  mean • 72 ( 3 88)C  1 . 2 2  ( 5 1 9 ) 1 .3 0  ( 46 2 )  1 . 45 ( 394)  

Ewe t ype of  b irth * *** 
S ing l e  • 7 0  ( 1 42 ) 1 . 2 1  ( 201 ) 1 . 2 3  ( 1 7 8 )  1 . 43 ( 1 56 )  
Mu l t ip le  • 7 5 ( 246 ) 1 . 2 3  ( 3 1 8 )  1 .3 6  ( 284)  1 . 48 ( 238)  

Ewe breedb *** ***' 
T . 5 2 0 97 )  1 . 1 3  ( 26 4) 1 . 2 2  ( 23 5 ) 1 . 41 ( 200) 
s X T . 92 ( 1 9 1 ) 1 . 3 1  ( 2 5 5 )  1 .3 6  ( 227 ) 1 . 50 ( 1 94 ) 

Postwean ing nut r it ion 
H igh . 7 8  ( 1 97 ) 1 . 1 9  ( 26 7 )  1 . 3 1  ( 237 ) 1 . 43 ( 201 ) 
Moderate .66 ( 1 91 ) 1 . 2 5  ( 2 5 2 )  1 . 28  ( 22 5 )  1 . 48 ( 1 93 ) 

Age o f  f irat  breed ing * 
7 mo -- 1 . 2 5  0 96 )  1 .3 2  ( 1 81 ) 1 . 5 2  ( 16 1 )  
1 9  mo -- 1 . 2 9  ( 1 80 ) 1 . 27 ( 160 )  1 . 47 ( 1 3 9 )  
7 mo , open - - 1 . 1 2  ( 1 43 )  1 .3 0  ( 1 2 1 )  1 .3 8  ( 94) 

Year of  produc t ion *** *** *** *** 
1 97 2  . 7 2  ( 6 8 )  
1 973  . 83 ( 87 ) • 7 1  ( 1 00 ) 
1 974  • 92 ( 83 ) 1 . 42 ( 1 24) • 96 ( 87 ) 
1 97 5  . 7 1  ( 88) 1 . 1 5  ( 1 1 2 ) 1 . 47 ( 1 1 2 )  1 . 2 0  ( 7 7 )  
1 976 . 43 ( 6 2 )  1 .45 ( 95 ) 1 . 45 ( 1 06 )  1 . 5 9  ( 9 5 )  
1 977  1 . 3 8  ( 88) 1 . 09 ( 81 ) 1 .6 0  ( 95 ) 
1 97 8  1 . 49 ( 7 6 )  1 . 36  ( 6 3 )  
1 97 9  1 . 54  ( 64 )  
1 980 

S t andard dev iat ion .67 . 5 5 . 6 2  . 64  

a Dif ference s  between ma in e f fec t s  were tea ted by Ch i-square procedure s . 
b T • Targhee , S x T • Suf fo l k  x Targhee . 
c Values w ith in parentheses  represent number o f  observa t ions . 

*Pi.05 . 
***Pi. OOS . 

6 0  

1 . 53  ( 336 ) 

1 . 50 ( 1 30 )  
1 . 5 5  ( 206 ) 

1 . 48 ( 1 66 ) 
1 . 57 ( 1 7 0 )  

1 . 56 070 )  
1 . 50 ( 1 66 ) 

1 .6 3  ( 1 36 ) 
1 . 50  ( 1 2 2 )  
1 . 46 ( 7 8 )  

1 .6 5  ( 7 0 )  
1 . 3 4  ( 80 ) 
1 . 5 1  ( 8 5 )  
1 . 44 ( 49 ) 
1 .6 9  ( 5 2 )  

. 6  7 

7 2  

1 . 5 9  ( 1 81 ) 

1 . 5 4  ( 7 3 )  
1 .6 4  ( 1 08 )  

1 . 5 7  ( 85 ) 
1 .6 1  ( 96 ) 

1 .6 4  ( 89 )  
1 . 5 4  ( 92 ) 

1 .6 5  ( 6 9 )  
1 . 49 ( 7 5 )  
1 .6 2  ( 3 7 )  

1 . 56 ( 5 5 )  
1 . 44 ( 6 3 )  
1 . 7 7  ( 6 3 )  

. 6 1  

0\ 
00 



reported by Karam ( 1 9 57 ) , Lax and Brown ( 1 96 8 ) , Vakil e t  a l .  ( 1 96 8) , 

6 9  

and Fahmy and Bernard ( 197 3 ) . Suffo lk x Targhee ewes gave b irth t o  

more l ambs  at  1 2  and 24 mo of age than Targhee  ewes  ( P�. 005 ) .  S idwel l  

and Mil ler ( 1 97 1 )  and Mat thews e t  a 1 . ( 1 97 7 )  reported s imil ar 

observat ions . Suffolk x Targhee ewes may have been more pro li f ic s inc e 

.they were heav ier  at a young age . The Targhee ewes ' l imit ing factor 

may have been nutrit ion , s ince they were tal ler and l ight er at this 

age .  Age o f  f irs t breed ing was s ignif icant  (P�. 0 5 )  at  24  mo of age . 

The ewes that were exposed at  7 mo of age and d idn ' t  conc eive g ave 

b irth to  les s l ambs per ewe expos ed than their  contempor ar ie s . Briggs  

( 1 936 ) , Ponzoni e t  a l . ( 1 97 9 ) , and McCal l and Hight ( 1 981 ) al so found 

increas ed fert il ity  of tho s e  ewes  that conce ived at 7 mo of age vs 

tho se  ewes that d idn ' t  conc eive a t  this age .  But ,  thes e  authors  found 
• 

the increased fert i l ity to  b e  more  pro longed . Year o f  production 

affect ed ( P�. 005 ) number o f  l amb s  born per ewe exposed from 1 2  to  48 mo 

of age . Other rese archers rep or ted year of product ion to af fect 

fert il ity ( Purs er  and Young , 1 96 4 ;  Botkin and Pau les , 1 96 5 ; S idwel l  

e t  a l . ,  1 96 5 ; D ickers on and G l imp ,  1 97 5 ; Barlow and Hodges , 1 97 6 ; 

Vese ly and Peters , 1 9 81 ) . 

Number of  l ambs born per ewe lamb ing ( tab le 1 0 )  is a measure  of  

pro lif ic acy . Number of l amb s  born per ewe l amb ing inc reas ed from 1 . 2 2  

lambs at 1 2  mo to 1 . 7 1  l amb s  at 7 2  mo o f  age . Cro ssbred ewes were more 

pro l i f ic at 1 2 , 24  ( P�. 005 ) ,  and 36 mo of age ( P�. 05 ) . S idwe l l  and 

Mil ler ( 1 97 l a )  and Matthews e t  al . ( 1 977 ) found s imilar res u l t s with 



TABLE 1 0 .  LEAST-SQUARES MEANS AND STANDARD DEVIATIONS FOR NUMBER OF 
LAMBS BORN PER EWE LAMBING& 

Age1 mo 
Parameter 1 2  2 4  36 48 60 7 2  

Overa l l mean 1 . 2 2  ( 227 ) C  1 .3 5  ( 46 2 )  1 . 46 ( 41 1 )  1 .6 1  ( 360 )  1 .  7 0  ( 3 03 )  1 .  7 1  ( 1 64 )  

Ewe type o f  b irth 
S ing l e  1 . 1 9  ( 7 9 )  1 . 3 5  ( 1 7 0 )  1 . 44 ( 1 47 ) 1 .6 0  ( 1 42 ) 1 .6 7  ( 1 1 8 )  1 .6 7  ( 66 ) 
Mu l t ip l e  1 . 2 5  ( 1 84) 1 . 3 5  ( 292 )  1 . 49 ( 264 )  1 .6 2  ( 2 1 8 )  1 . 7 1  ( 1 85 ) 1 . 7 5  ( 9 8 )  

Ewe breedb *** *** * 
T 1 • 08 ( 93 ) 1 . 2 9  ( 230 )  1 . 40 ( 206 ) 1 .  56 ( 1 8 1 ) 1 .6 6  ( 1 49 )  1 . 7 2  ( 7 6 )  
S x T 1 . 3 5  034)  1 . 41 ( 23 2 )  1 . 5 2  ( 20 5 )  1 .6 6  0 7 9 )  1 . 7 2  0 54) 1 . 7 1  ( 88) 

Poe twean ing nut r i t ion 
H igh 1 . 26 0 22 )  1 . 34  ( 234) 1 . 45 ( 2 1 5 )  1 .6 1  ( 1 80 )  1 .  7 0  ( 1 56 )  1 . 7 1  ( 84) 
Moderate 1 . 1 8  005 )  1 . 36 ( 228)  1 . 47 0 96 )  1 .6 1  ( 1 80 ) 1 .6 9  0 47 )  1 .  7 2  ( 80 ) 

Age of f ir s t  breed ing * 
7 mo -- 1 . 41 ( 1 7 2 )  1 . 54  0 58 )  1 .6 2 048) 1 .  7 6  ( 1 23 )  1 . 7 9  ( 64)  
1 9  mo -- 1 . 36  ( 1 68 )  1 . 44 042 ) 1 .6 3  0 29 )  1 .6 6  ( I l l )  1 .6 1  ( 6 8 )  
7 mo , open -- 1 . 27  02 2 )  1 . 41 ( 1 1 1 )  1 . 5 8  ( 83 ) 1 .6 5  ( 6 9 )  1 . 7 3  ( 3 2 )  

Year o f  produc t ion *** *** *"';* 
1 97 2  i . 1 6  ( 42 ) 
1 973  1 . 36 ( 50 )  1 . 1 2  ( 63 )  
1 974 1 . 20 ( 6 2 )  1 . 48 <' u n 1 . 30  ( 6 3 )  
1 97 5  1 . 1 6  ( 5 2 ) 1 . 24 005 ) 1 . 5 9  ( 1 05 ) 1 . 82 ( 7 0 )  
1 976 1 . 20 ( 2 1 ) 1 . 47 ( 92 ) 1 . 56 ( 1 00 ) 1 . 7 1  ( 89 )  1 . 7 0  ( 6 7 )  
1 977  1 . 44 ( 85 ) 1 . 1 8  ( 7 6 )  1 . 7 6  ( 87 ) 1 .6 3  ( 67 ) 1 .6 8  ( 49)  
1 97 8  1 .6 9  ( 6 7 ) 1 . 57 ( 57 ) 1 . 7 5  ( 7 6 )  1 .6 2  ( 5 5 )  
1 97 9  1 . 6  8 ( 57 ) 1 .66  ( 44) 1 . 84 ( 60 )  
1 980 1 . 7 2  ( 49 ) 

S t andard deviat ion . • 43 . 45 . 46 . 47 . 46  . 44 

8 Differences between main ef fec t s  were t e s t ed by Chi-square procedures . 
b T • Targhee , S x T • Suffolk x Targhee . 
c Values within parentheses represent number of observa t ions . 

*P< .05 . 
***Pi. oos . ...... 

0 
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Suffo lk x Targhee and Targhee ewes . However , Ves e ly and Peters ( 1 97 4 )  

stated that two-breed c ro s sbreds are the only cro s sbreds that aren ' t  

more pro l i f ic than purebreds .  Age  o f  f irs t breeding was s igni f ic an t  

(P�. O S )  at 2 4  mo o f  age .  Burfening e t  a l .  ( 1 972 )  a l s o  repor t ed 7 -mo 

open ewes to g ive b irth to  les s l amb s  than 7-mo pregnant ewes . Numbe r  

o f  lamb s  born p e r  ewe l amb ing was af fec t ed by year o f  product ion 

(P�. OOS ) for 2 4 ,  3 6 , and 48 mo of age . Other inves t igators ( S idwe l l  

et al . ,  1 96 2 ; Fahmy and Bernard , 1 97 3 )  also  found year o f  product ion t o  

be a s ignif icant  factor in pro l i f icacy . 

Number o f  l amb s  weaned per ewe lamb ing ( t ab l e  1 1 )  is  a measure 

of pro l if icacy and l ivab il ity and ranged from . 93 at  1 2  mo to  1 . 2 0  

lambs weaned p e r  ewe l amb ing at  6 0  mo o f  age . Vese ly and Peters ( 1 97 4 )  

found pro l if icacy to  inc rease unt i l  6 y r  o f  age and S idwe l l  et  a l . 

( 196 2 )  and Ves e ly and ·Peters ( 1981 ) report ed g reater l amb l ivab i l ity a t  
� 

4 to 5 yr of age .  This t ab l e  shows s imilar resul t s , with 6 0  and 7 2  mo 

of age hav ing the highes t number of  l amb s  weaned per ewe l amb ing . 

Breed o f  ewe s igni f ic an t ly af fec t ed number of  l ambs weaned at  1 2 , 2 4 ,  

6 0 (P�. OOS ) , and 36 mo (P�. O S )  of  age ,  with the Suffo lk x Targhee ewes 

weaning more lamb s  per ewe lamb ing . Mat thews e t  a l .  ( 1 977 ) repor t ed 

s imilar resul ts .  However , Bradley e t  al . ( 1 97 2 )  observed the revers e .  

The h igh pos tweaning· nut r it ion leve l ewes we aned mor.e l ambs per 

ewe lamb ing at 1 2  mo of age (P�. O S ) . Fahmy and Bernard ( 1 9 7 3 )  s tated 

that nutr it ion af fec t s  pro l i f icacy . Age of f irs t breed ing af fec t ed 

number of l amb s  weaned per ewe l amb ing at 24  mo of age (P�. O S ) . Ewes 

that conc eived at 7 mo and ewes not exposed unt i l  1 9  mo weaned more  



TABLE 1 1 .  LEAST-SQUARES MEANS AND STANDARD DEVIATIONS FOR NUMBER OF 
LAMBS WEANED PER EWE LAMBING• 

Age1 mo 
Parame ter 1 2  2 4  36  48  60  72  

Overa l l  mean . 93 ( 227 ) C  • 96 ( 46 2 )  1 . 1 4  ( 4 1  0 )  1 .07 ( 360 )  1 . 2 0  ( 303 ) 1 . 1 4  ( 16 2 )  

Ewe type o f  b irth 
S ing l e . 87 ( 7 9 )  • 9 6  ( 1 7 0 )  1 . 1 8  ( 146 )  1 . 03 ( 1 42 ) 1 . 1 3  ( 1 1 8 )  l . i 7  ( 6 6 )  
Mu l t ip le  . 97 ( 148 ) . . 96 ( 2 92 ) 1 . 1 0  ( 264 )  1 . 1 0  ( 2 1 8 )  1 . 27  ( 1 85 ) 1 . 1 0  ( 96 ) 

Ewe breedb ••• • •• • ••• 
T • 82 ( 93 ) . 9 1  ( 230 )  1 . 08 ( 20 5 )  1 . 0 5  081 ) 1 . 1 5  049 )  1 . 1 3  ( 7 4) 
S X T 1 . 02 ( 1 34)  1 . 00 ( 23 2 )  1 . 2 0  ( 20 5 )  1 . 08 ( 1 7 9 )  1 . 2 4  ( 1 54 )  1 . 1 3  ( 8 8 )  

Pos twean ing nutr i t ion • 
H igh 1 . 03 02 2 )  . 9 8  ( 234 )  1 . 1 4  ( 2 1 5 )  1 . 08 0 80 )  1 . 2 1  0 56 )  1 . 1 9  ( 84) 
Moderate . 8 1 oos > . 94 ( 228 )  1 . 1 4  0 95 )  1 . 06 ( 1 80 ) 1 . 1 9  ( 1 47 ) 1 . 08 ( 7 8 )  

Age o f  f ir s t  breed ing • 
7 mo -- 1 .03  ( 1 7 2 )  1 . 08 ( 1 58 )  1 . 1 2  ( 1 48 ) 1 . 1 5  ( 1 23 )  1 . 1 0  ( 6 3 )  
1 9  mo -- 1 . 00 ( 16 8 )  1 . 1 0  ( 1 42 )  1 . 07 ( 1 2 9 )  1 . 2 7  ( 1 1 1 )  1 . 1 4  ( 6 8 )  
7 mo , open -- . 84 ( 1 22 )  1 . 2 4  ( 1 1 0 )  1 . 00 ( 83 ) 1 . 1 7  ( 6 9 )  1 . 1 7  ( 3 1 )  

Year o f  produc t ion ••• ••• • •• 
1 97 2 • 7 2 ( 42 ) 
1 973  . 99 ( 50 )  1 . 03 ( 6 3 )  
1 974 . 87 ( 6 2 )  . 88 ( 1 1 7 ) 1 . 1 6  ( 6 3 )  
1 97 5  . 7 6  ( 5 2 )  .49 0 0 5 )  . 96 ( 1 05 ) . 8 5  ( 7 0 )  
1 976 1 . 26 ( 2 1 )  1 . 1 5  ( 92 ) 1 . 3 1  ( t OO )  1 . 1 6  ( 8 9 )  1 . 2 3  ( 6 7 )  
1 977  1 . 24  ( 85 ) . 97 ( 7 6 )  1 . 2 8  ( 87 ) 1 . 26 ( 6 7 )  1 . 1 5  ( 49 ) 
1 978  1 .3 0  ( 66 )  . 74  ( 57 ) 1 . 1 5  ( 7 6 )  1 . 1 2  ( 5 5 )  
1 97 9  1 .3 0  < s7 ) . 9 9  ( 44 ) 1 . 1 4  ( 5 8 )  
1 980 1 .3 6  ( 49 )  

Lamb type o f  b irth ••• ••• • •• ••• ••• ••• 
S ing l e  . 7 4  ( 1 64) . 7 5  ( 292 ) ' . 8 7  ( 208 ) • 7 1  ( 1 34)  . 8 5  ( 87 ) . 7 3  ( 48) 
Mu l t iple  1 . 09 ( 63 )  1 . 1 6  ( 1 7 0 )  1 . 41 ( 202 ) 1 . 42 ( 226 ) 1 . 56 ( 2 1 6 )  1 . 5 4  ( 1 1 4 )  

Standard dev iat ion . 5 1  . 5 2 . 54 . 56 . 5 8  .6 1 

8 Differences between ma in e f fec t s  were tes ted by Chi-square p rocedures . 
b T • Targhee , S x T • Suf fo lk x Targhee . 
c Va lues with in paren theses  represent number o f  observat ions . 

*P< .05 . 
***P�. oo5 . "' 
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7 3  

lambs than the 7-mo open ewe s . A t  2 4 ,  36 , and 48 mo of age , year o f  

product ion s ignif icant ly ( P�. OOS ) af fect ed number o f  lambs  weaned per 

ewe lamb ing . This agrees with res e arch conduct ed by S idwe l l  e t  a l . 

( 1 96 2 ) . Lamb type o f  b irth af fec t ed ( P�. OOS ) number of lamb s  weaned a t  

al l age s  o f  the ewe , with mul tiple  b irths hav ing more l ambs weaned per 

ewe lamb ing . Gould and Whit eman ( 19 7 4) repor t ed s imilar resul t s , wh ile  

Thri f t  and Dut t ( 1 97 6 )  found no  s ignif icant d ifferenc e . 

Number o f  lamb s  weaned per ewe exposed ( table  1 2 )  i s  a measure 

of ferti l ity ( conc ep t ion rat e ) , pro l i f icacy , and l ivab il ity and r anged 

from . 5 1 at  1 2  mo to 1 . 28 lambs  weaned at  60 mo of age . Suf folk x 

Targhee ewes weaned more  l ambs a t  1 2 , 2 4 ,  6 0  ( P�. OOS ) ,  and 36 mo 

( P�. O S )  than Targhe e ewes . Dickerson and Las ter ( 1 97 5 )  and Mat thews 

et a l . ( 1 977 ) documented s imilar res u l t s  for thes e  two breeds . 

However , Brad l ey e t  al � ( 1 97 2 )  rep�r t ed the reverse .  The h igh 

pos twean ing nutrit ion group weaned more  lamb s  per ewe exposed at 1 2  

( P�. OOS ) and 7 2  mo ( P�. OS ) . Age o f  f irs t breeding af fect ed number of  

l ambs weaned at  24 and 36  mo (P�. O S ) . The 7 -mo open group was lower at  

1 2 mo and higher at  24  mo than the  7 -mo pregnant and 19-mo group . 

Briggs ( 1 93 6 )  repor t ed s imilar resul t s  for 7 -mo open and 7 �o pregnant 

at 1 2  mo and s t ated that this trend cont inued through 24 mo . Year o f  

product ion was s ignif icant at 1 2 ,  2 4 ,  36 , and 48 mo at  the P�. OOS  leve l 

and 60  mo at the P�. O S  leve l . Many inves t igators ( S idwe l l  e t  a l . ,  

1 96 2 ;  Wright e t  a l . ,  1 97 5 ; Ves e ly and Peters , 1 981 ) found year o f  

produc t ion to af fect number of  lamb s  weaned p e r  ewe exposed . 

' l  
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TABLE 1 2 .  LEAST-SQUARES MEAN S AND STANDARD DEVIATIONS FOR NUMBER 
OF LAMB WEANED PER EWE EXPOSEDa 

Age1 mo 
Parame ter 1 2  24  36 48 60  7 2  

Overa l l  mean . 5 1  ( 388 ) C  . 83 ( 5 1 9 )  1 . 04 ( 454 )  1 . 1 1  ( 382 ) 1 . 28  ( 3 1 9 )  1 . 2 5  ( 16 8 )  

Ewe type of b i rth 
S ing l e  . so 042 )  . 82 ( 201 ) 1 . 05  ( 1 7 3 )  1 . 07 ( 1 5 1 ) 1 . 1 8  0 25 )  1 .3 1  ( 6 9 )  
Mul t ip le  . 52 ( 246 ) . 83 ( 3 1 8 )  1 .03 ( 281 ) 1 . 1 4  ( 23 1 )  1 .3 8  ( 1 94)  1 . 1 9  ( 9 9 )  

Ewe breedb *** 1t** * *** 
T . 3 5  097 )  • 7 6  ( 26 4)  . 93 ( 230 )  1 . 04 0 93 )  1 . 1 7  0 58 )  1 . 23 ( 7 5 )  
S x T .66 091 ) . 89  ( 25 5 )  . 1 . 1 4  ( 224)  1 . 1 8  089)  1 .3 9  06 1 )  1 . 27 ( 93 ) 

Postweaning nut r i t ion *** * 
H igh . 60  097 )  . 82 ( 267 )  1 . 06 ( 23 2 )  1 . 1 2  0 93 )  1 . 3 4  06 1 )  1 . 2 9  ( 85 ) 
Moderate . 42 09 1 ) . 84 · ( 2 5 2 )  1 . 01  ( 22 2 )  1 . 1 0  0 89 )  1 . 2 2  0 58 )  1 . 2 1  ( 83 ) 

Age of f irs t  breeding * * 
7 mo -- . 88 0 96 )  . 9 8  ( 1 81 ) 1 . 1 6  0 5 9 )  1 . 2 8  ( 1 3 1 )  1 . 1 9  ( 6 5 )  
1 9  mo -- . 89 ( 1 80 ) • 98  059 )  1 . 1 6  ( 1 33 ) 1 . 37  ( 1 1 4)  1 . 1 9  ( 7 2 )  
7 mo . open -- • 7 1  043 )  1 . 1 5  ( 1 14 )  1 . 00 ( 90 ) 1 . 1 9  ( 7 4) 1 . 3 8  ( 3 1 )  

Year o f  produc t ion *** *** *** *** * 
1 97 2  . 43 ( 6 8 )  
1 97 3  . 5 9  ( 87 ) . 53 ( 1 00 ) 
1 97 4  . 64  ( 83 ) . 87 ( 1 24)  . 7 6  ( 87 ) 
1 97 5  . 52 ( 88) . 46 ( 1 1 2 )  . 9 2  ( 1 1 2 )  . 6 9  ( 7 7 )  
1 976 .36 ( 6 2 )  1 . 1 0  ( 95 ) 1 . 24  ( 1 06 )  1 . 23 ( 95 ) 1 .3 1  ( 7 0 )  
1 97 7  1 . 1 7  ( '88 )  . 8 2  ( 83 ) 1 .3 7  ( 9 5 )  1 . 1 2  ( 80 ) 1 . 1 1  ( 5 5 )  
1 97 8  1 . 44 ( 6 6 )  . 7 6  ( 57 ) 1 .3 0  ( 7 6 )  1 . 20 ( 5 5 )  
1 97 9  1 . 49 ( 58 )  1 . 1 0  ( 44) 1 . 43 ( 58)  
1 980 1 . 5 7  ( 49 ) 

S tandard deviat ion .60  . 5 7 .6 2 . 6 9  . 7 1  .00 

a Differences between ma in  ef fect s were te s ted by Chi-square procedures . 
b T • Targhee . s x T • Suf fo lk x Targhee . 
c Values w ithin parentheses represen t  number of observa t ions . 

*P�. os . 
***P�.oos . 
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K i lograms o f  lamb weaned pe r ewe exposed ( tab le  1 3 )  i s  a more 

conc i s e  me asurement of l amb product ion than number o f  l amb s  weaned , 

s ince s ing l e  l amb s  t end to we igh more a t  weaning . K i l ograms o f  l amb 

weaned ranged from 1 0 . 2 2  at  1 2  mo t o  2 9 . 01 at  6 0  mo . Suf folk x Targhee 

ewes weaned more k i l ograms o f  l amb a t  1 2  and 36 mo (P�. OOS ) and weaned 

more l amb s . However , at 24  and 60 mo , Suff o lk x Targhee ewes only 

weaned more l amb s  and not mor e  k i l ograms . Therefore , the as sumpt ion i s  

made that Targhee ewes weaned heav ie r  l amb s  a t  2 4  and 6 0  mo o f  age . 

Mat thews e t  al . ( 1 977 ) indicat ed that Suff o lk x Targhee ewes weaned 

more k i l ograms of  lamb ,  whil e  S idwe l l  and Mil ler ( 1 97 l c )  repor t ed 

Targhe e ewe s  weaned more k i l ograms o f  l amb .  In both case s , i t  was due 

to a higher number of lamb s weaned and no t h igher weaning we ight . Thi s  

support s S idwe l l  and Mil ler ' s  ( 1 97 l c )  s ta t ement that weight of  l amb 

weaned is  highly dependent on number of  l amb s  weaned . 

The high po s tweaning nut r it ion g roup a l so weaned more k i l ograms 

o f  l amb a t  12  mo . This may sug g e s t that the h igh group produced more 

milk , s ince they d id not g ive b irth to more l amb s  but weaned more l amb s  

and more k i l ograms of  l amb .  Year o f  produ c t ion affec ted k i l ograms o f  

l amb weaned for 1 2  and 4 8  mo at the P�. OOS  leve l and 24 and 36 mo at  

the P�. OS  level . Number of  l amb s  weaned was  s imil ar in  s ign if icanc e , 

the refore ind ic at ing no l arge change in wean ing weight s .  Lamb type o f  

b i rth was highly ( P�. OOS ) s igni f i cant at a l l  ages . This a l s o  supports  

that numbe r of l ambs weaned i s  a maj or fac tor in  k i l ograms o f  l amb 

weaned . 

' I  



TABLE l l .  LEAST-SQUARES MEANS AND STANDARD DEVIATIONS FOR K ILOGRAMS 
OF LAMB WEANED PER EWE EXPOSED 

Age1 mo 
Parame ter 1 2  2 4  3 6  48  60  

Overa l l  mean 1 0 . 2 2  088)b 2 1 . 2 2  ( 52 0 )  27 . 0 2  ( 464)  27 . 1 8  ( 3 96 )  2 9 . 0 1  ( 340 ) 

Ewe type o f  b irth  
S ingle  1 0 . 2 5  ( 1 42 ) 20 . 98 ( 201 ) 2 9 . 1 5  ( 1 80 )  26 . 7 5  ( 1 57 ) 2 7 . 93 ( 1 3 0 )  
Mu l t ip l e  1 0 . 1 8  ( 246 )  2 1 . 43 ( 3 1 9 )  2 4 . 90 ( 284 )  27 . 6 3  ( 23 9 )  3 0 .07 ( 2 1 0 )  

Ewe breed• *** *** 
T 8 . 00 ( 1 97 ) 1 9 . 6 6  ( 26 4 )  23 . 6 1 ( 236 ) 2 5 . 7 3  ( 201 ) 26 . 4 1  ( 1 6 9 )  
S x T 1 2 . 43 ( 1 9 1 ) 2 2 . 7 4  ( 2 56 ) 30 . 44 ( 2 28 )  2 8 . 6 5  0 9 5 )  3 1 . 5 8  ( 1 7 1 )  

Pos twean ing nut r i t ion *** 
H igh 1 1 .41  ( 1 97 ) 2 1 . 7 1  ( 26 8 )  26 . 7 2  ( 23 8 )  26 . 50 ( 201 ) 2 7 . 98 ( 1 7 1 )  
Moderate 9 . 02 0 91 ) 20 .6 9 ( 2 52 ) 27 . 3 3  ( 226 ) 2 7 . 8 8  ( 1 9 5 )  3 0 . 05 ( 1 6 9 )  

Age of  f ir s t  breed ing 
7 mo -- 2 2 . 48 ( 1 97 ) 2 5 . 1 4  0 82 )  2 8 . 90 ( 16 2 ) 2 9 . 47 ( 1 3 7 ) 
1 9  mo -- 2 2 . 44 ( 1 80 ) 26 . 89 ( 16 1 )  28 . 40 ( 1 40 ) 3 1 . 3 6  0 25 )  
7 mo , open -- 1 8 .6 8  ( 143 ) 2 9 . 04 ( 1 2 1 ) 2 4 . 27 ( 94 )  26 . 1 6  ( 7 8 )  

Year of  product ion *** * * *** 
1 97 2  6 .04 ( 6 8 ) C  
1 97 3  1 0 . 44 ( 87 ) d 1 7 . 8 2  ( l OO ) cd 
1 97 4  9 . 2 1  ( 83 ) d 22 .48 ( 1 24.) ce  2 4 . 02 ( 87 ) Cd 
1 97 5  1 1 . 1 2  ( 88) d 1 3  • 84 ( 1 1 3  ) d 1 9 .7 4  ( 1 1 2 ) C  2 1 .6 9  ( 7 7 ) C  
1 976 1 4 . 26 ( 6 2 ) e 26 . 1 4  ( 9 5 ) e 3 2 .  93 ( 1  06 ) e 30 . 36  ( 9 5 ) d 3 1 . 9 8  ( 7 0 )  
1 977  2 5 .7 2  ( 88) e 26 . 96 ( 83 ) cde 3 1 . 1 1  ( 9 5 )d 3 3 . 1 9  ( 80 ) 
1 97 8  3 1 . 47 ( 7 6 ) de 1 5 .6 8  ( 6 4 ) C  2 9 . 3 5  ( 87 ) 
1 97 9  37 . 1 3  ( 6 S )d 23 . 46 ( 5 1 ) 
1 980 27 . 0 1  ( 5 2 )  

Lamb type of  b ir th  *** *** *** *** *** 
None . 00 ( 16 } ) C . 00 ( 5 8 ) C  . 00 ( SJ ) C  . 00 ( 36 ) C  . 00 ( 3 7 ) C  
S ing l e  1 4 . 1 6 064)d 27 . 23 ( 292 )d 3 1 . 48 ( 209 ) d 2 9 . 4 9  ( 1 34 ) d 34 . 01 ( 87 ) d 
Mu l t ip le  1 6 .6 1  ( 6 3 ) e 3 5 . 93 ( 1 7 0 ) e 47 .66 ( 202 ) e 5 1 . 8 8  ( 2 26 ) e 5 4 . 88 ( 2 1 6 ) e 

S t andard deviat ion 6 . 80 1 7 . 6 3  1 8 . 1 1  20 . 3 9  2 0 . 9 1  

a T • Targhee , S x T • Su f fo lk x Targhee . 

7 2  

27 . 48 ( 1 84 )  

27 . 2 2  ( 7 3 )  
27 . 7 7  ( 1 1 1 )  

28 . 44 ( 88 )  
26 . 5 5  ( 96 )  

28 . 46 ( 91 ) 
26 . 53 ( 93 ) 

2 5 . 94 ( 7 0 )  
2 9 . 03 ( 7 5 )  
2 7 . 5 2  ( 3 9 )  

28 . 87 ( 5 5 )  
2 4 . 5 9 ( 6 3 )  
3 1 . 03 ( 6 6 )  

*** 
. 0 0  ( 2 0 ) C  

3 0 . 43 ( 49 )d 
5 4 . 03 ( 1 1 5  ) e 

23 .09  

b Values w i th in paren theses represent number o f  observat ions . 
c , d , e Meant wi th  d i f ferent supers c r i pt s  in t he s ame c o lumn and w i t h in ma in e f fec t  d i ffer  ( P�. O S ) . 

*P5_ . 05 . 
••·P� .oos . ....., 
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Kilograms o f  lamb weaned per ewe lamb ing is  a measure o f  l amb 

growth and survival ( tab le  1 4 ) . K i lograms o f  lamb weaned per ewe 

lamb ing r anged from 1 5 .7 1 kg at 1 2  mo to 44 . 50 kg of lamb weaned a t  

6 0  mo . Thi s  trend i s  s imil ar t o  number of  lambs weaned per ewe 

lamb ing , therefore sugges t ing that age of ewe d id not dras tical ly 

af fec t l amb growth . Suffolk x Targhee ewes  weaned more kilograms o f  

lamb at 1 2  and 3 6  mo at  the P�. 005 leve l and 24 and 4 8  mo at  P�. O S  

leve l .  Thi s  i s  part ial ly exp l ained b y  Suffo lk x Targhee ewes wean ing 

more lambs  at the s e  ages as shown in t able  1 1 . Thes e  resul t s  agreed 

with resul t s  of  Matthews e t  al . ( 1 97 7 )  and d isagreed with tho se 

reported by S idwel l  and Mil ler ( 1 97 1 c ) . 

7 7  

Year o f  produc t ion s ignif icant ly ( P�. OOS ) af fect ed kilograms o f  

lamb weaned per ewe lamb ing . Other res e archers a l so reported year o f  

product ion a s  a s ignif icant factor ( S idwe l l  and Grand s t af f , 1 949 ;  

Thrift  and Dut t ,  1 97 6 ) . Lamb type of b irth s ignifican t ly ( P�. 005 ) 

affected kilograms of lamb weaned per ewe lamb ing at a l l  ages  exc ept 1 2  

mo . Number of  l ambs  weaned per ewe l ambing was also af fected by lamb 

type of  b irth at a l l  ag es . In both ana lys is , multiple b irths accounted 

for more kilograms weaned . Thus , th is  indicates that mu l t ip le-born 

lamb s born to 1 2�o-o ld ewes  had a s lower growth rate to wean ing than 

s ing le-born lambs . Dickerson and Las ter ( 1 97 5 )  and Paj l ( 1 97 8) a l s o  

found lamb type of b irth t o  af fect we ight of lamb weaned p e r  ewe . 

Another me thod of me asur ing l amb product ion is by per ewe 

weaning a lamb ( s ) . Kilograms o f  lamb weaned per ewe wean ing a lamb ( s )  

ranged from 1 9 . 7 5  kg a t  1 2  mo t o  5 2 . 26 kg a t  7 2  mo ( tab l e  1 5 ) . Targhee 

' j  



TABLE 1 4 .  LEAST-SQUARES MEANS AND STANDARD DEVIATIONS FOR XILOGRAHS 
OF LAMB WEANED PER EWE LAMBING \ 

Age1 mo 
Parameter 1 2  2 4  3 6  4 8  6 0  7 2  

Overal l mean 1 5 . 7 1  ( 2 27 ) b 3 1 . 5 1  ( 46 2 )  3 9 . 7 3  ( 41 1 )  40 . 83 ( 36 0 )  44 . 50 ( 303 ) 43 . 0 1  ( 1 6 4 )  

Ewe type o f  b irth 
S ing l e  1 5 .3 2  ( 7 9 )  3 1 . 54 0 7 0 )  40 .6 0 0 47 ) 39 . 6 4  0 42 ) 41 . 89 ( 1 1 8 )  "43 . 82 ( 6 6 )  
Mu l t ip le  1 5 . 86 ( 148)  3 1 . 46 ( 292 ) 3 8 . 84 ( 26 4 )  42 .00 ( 2 1 8 )  47 . 1 6 ( 1 8 5 ) 42 . 1 1  ( 9 8 )  

Ewe breed& *** * *** * 
T 1 2 .6 5  ( 93 ) 28 . 92 ( 23 0 )  3 5 .6 1 ( 206 ) 3 8 . 07 0 8 1 ) 41 . 27 ( 1 49 )  41 . 3 1 ( 7 6 )  
s X T 1 8 . 53 ( 1 3 4 )  34 .08  ( 23 2 )  43 . 83 ( 2 0 5 )  4 3  . 58 0 7 9 )  47 . 7 8  0 54)  4_4 . 6 2  ( 88)  

Pos twean ing nut r i t ion 
H igh 1 7 . 1 6 0 2 2 )  3 1 . 94 ( 23 4 )  3 9 . 95 ( 2 1 5 )  40 . 6 7  ( 1 80 )  43 . 9 5  ( 1 56 )  44 . 80 ( 84) 
Moderate 1 4 .02  ( l OS ) 3 1 . 06 ( 22 8 )  3 9 . 49 ( 1 96 )  40 . 98 ( 1 80 ) '45 . 0 9  ( 1 47 ) 41 . 1 3  ( 80 ) 

Age of f ir s t  breed ing 
7 mo -- 3 2 . 2 8  ( 1 7 2 )  36 . 7 9  ( 1 58 )  43 . 3 4  ( 1 48 )  43 . 1 5  ( 1 23 )  41 . 57 ( 6 4 )  
1 9  mo -- 33 . 42 ( 1 6 8 )  3 9 . 3 9  ( 1 42 ) 41 . 5 5  ( 1 29 )  47 . 9 8  ( 1 1 1 )  43 . 8 2  ( 6 8 )  
7 mo , open -- 28 . 2 5  0 22 )  42 . 9 8  ( 1 1 1 )  37 . 57 ( 83 ) 42 . 44 ( 6 9 )  43 . 52 ( 3 2 )  

Year of product ion *** *** *** *** 
1 97 2  9 . 5 8  ( 42 ) C  
1 973  1 5 . 5 9  ( 5 0 ) d  26 . 45 ( 6 J ) Cd 
1 974 1 3 . 50 ( 6 2 ) Cd 3 2 . 1 0  ( 1 1 7 ) ce  36 . 2 2 ( 6 3 ) C  
1 97 5  1 5 . 43 ( 5 2 )d 1 9 . 92 ( 1 0 5 ) d  3 1 . 3 2  ( l OS ) C  33 . 2 3  ( 7 0 ) C  
1 976 23 . 85 ( 2 1 ) f 40 . 6 3  ( 92 ) f 48 . 93 ( 1 00 ) d  45 . 0 1  ( 8 9 ) d  47 . 50 ( 6 7 )  
1 977 3 8 . 40 ( 85 ) ef 3 3 .7 1 ( 7 6 ) C  45 . 7 2  < 87 ) d 5 1 . 6 7  ( 6 7 ) 40 . 6 0  ( 49 ) 
1 978 48 . 41 ( 6 7 ) d  26 . 27 ( 57 ) C  44 . 23 ( 7 6 )  43 . 1 6  ( 5 5 )  
1 97 9  53 . 90 < sn d 42 . 43 ( 44)  45 . 1 4  ( 6 0 )  
1 980 3 6 . 7 8  ( 49)  

Lamb t ype o f  b i rth *** *** *** *** *** 
S ing l e  1 4 . 2 7  ( 16 4 )  - 27 . 1 7  ( ?  92 ) � 1 . 7 2  ( 209 ) 2 9 . 6 3  ( 1 34 )  3 4 .08  ( 8 7 )  2 9 . 26 ( 4 9 )  
Mu l t ip le  1 6 . 9 1 ( 6 3 )  3 5 . 83 ( 1 7 0 )  47 . 7 2  ( 20 2 )  5 2 . 0 2  ( 226 ) 5 4 . 97 ( 2 1 6 ) 56 . 6 7  ( 1 1 5 )  

Standard dev iat ion 8 . 90 1 8 . 5 9  1 8 . 94 2 1 .03  2 1 . 9 1  2 3 . 9 8  

8 T • Targhee , S x T • Suffolk x Targhee . 
b Values within parentheses represent number o f  obs e rvat ion• . 
c , d , e , f Meane w i th d i f feren t euperecript s in t he s ame co lumn and main e f fec t  d i f fer  (P�. 0 5 ) . 

*P< .OS . ........ ***P�. oo s .  oo_ 



TABLE 1 5 .  LEAST-SQUARES MEANS AND STANDARD DEVIATIONS FOR �ILOGRAMS 
OF LAMB WEANED PER EWE WEANING A LAMB( S )  

Age1 mo 
Parameter  1 2  2 4  3 6  4 8  6 0  

Overal l  mean 1 9 . 7 5  ( 1 76 )b 40 . 7 3  ( 353 ) 44 .49 ( 347 )  50 . 29 ( 302 ) 5 1 .49 ( 27 2 )  

Ewe type o f  b irth \, 

S ing l e  1 9 . 7 4  ( 6 2 )  40 . 6 7  ( 1 3 3 )  44 .06 0 29 )  50 . 2 9  ( 1 1 6 )  50 . 08 ( 1 06 )  
Mu l t ip le  1 9 . 7 6  ( 1 1 4) 40 . 83 ( 220 )  44 . 95 ( 2 1 8 ) 50 . 28 ( 1 86 )  5 2 . 9 1  ( 1 66 ) 

Ewe breed• *** * *** **'* **'* 
T 1 6 .42 ( 7 1 )  39 . 00 067 ) 40 .67  ( 1 7  4) 45 . 82 0 53 )  46 . 7 1  ( 1 33 ) 
8 X T 23 .08 ( l OS )  42 . 49 ( 1 86 )  48 . 3 4  ( 17 3 )  54 . 7 6  ( 149 )  56 . 2 9  ( 1 3 9 )  

Pos twean ing nut r it ion 
H igh  1 9 . 7 0  004) 40 . 1 3  083 )  44 . 2 9  084)  49 . 87 ( 1 52 ) 5 1 . 3 2  0 40 )  
Moderate 1 9 . 8 1  ( 7 2 )  41 . 3 7  ( 17 0 )  44 . 7 2  ( 1 6 3 )  50 . 7 1  0 50 )  5 1 . 6 8  ( 13 2 )  

Age o f  f ir s t  breed ing 
7 1110 -- 42 . 81 ( 1 27 )  44 . 6 2  ( 1 3 0 )  47 . 48 ( 1 3 1 )  5 0 . 3 2  ( 1 08 )  
1 9  mo -- 41 . 26 ( 1 3 1 )  43 .6 0 ( 1 23 )  5 2 . 1 3  ( 1 04 )  5 1 . 83 o o o  

_7 mo , open -- 3 8 . 1 8  ( 9 5 )  45 . 2 8  ( 94) 5 1 . 2 5  ( 6 7 )  5 2 . 3 4  ( 6 3 )  

Year o f  produc t ion *** * *** * *** 
1 97 2  1 5 . 2 8  ( 28 ) C  
1 97 3  20 . 1 0  ( 38 ) de 36 . 5 8  ( 49 ) C  
1 974  1 7 . 2 5  ( SO) cd 41 . 24 { 9 1 ) Cd 3 9 . 2 8 { 5 2 ) C  
1 975  2 1 . 2 7  ( 42 ) ef  41 .00 ( 50 )Cd 3 7 . 7 9  ( 8J ) C  46 . 5 1  ( 4 7  ) C  
1 976 2 4 . 48 { 1 8 ) f ' 45 .46 { 8l )d 50 . 1 6  ( 9J ) d 5 2 . 24  { 7 9 ) Cd 5 1 . 40 ( 6 l )de 
1 977  39 . 47 { 82 ) C  40 . 7 0  ( 58 )C  49 . 7 8  { 8J ) Cd 58 . 04 ( 5 9 ) e 
1 97 8  54 .05  ( 6 1  ) d 46 . 20 ( 40 ) C  49 . 83 ( 6 8 ) d 
1 97 9  56 . 7 0  { 5 3  )d 5 9 . 52 ( J 7 ) e 
1 980 3 8 . 7 0  ( 47 ) C  

Lamb type o f  b i rth *** *** **'* *'*'* 
S ing l e  1 8 . 80 ( 1 2 2 )  37 . 00 ( 2 1 1 )  36 . 90 ( 16 8 )  42 . 50 ( 97 ) 41 . 1 2  { 7 4) 
Mu l t i p l e  20 . 7 1  ( 54) 44 .49 ( 142 ) 5 2 . 1 0  0 7 9 )  58 . 08 ( 20 5 )  6 1 . 88 ( 1 9 8 )  

S tandard deviat ion 4 . 81 1 1 . 1 5  1 2 . 3 0  1 4 .3 7  1 4 . 53 
---

8 T • Targhee , S x T • Su ffolk x Targhee . 
b Values  w i th in parentheses  represent number o f  obs e rva t ion s . 
c , d , e , f  Mean s w i th  d i f feren t supera cr ipt e i n  the s ame c o lumn and ma in e f fe c t  d i f fer  ( P�. O S ) . 

*P� . o5 .  
***P�. oos . 

7 2  

5 2 . 26 ( 1 3 9 ) 

5 4 . 26 ( 57 ) 
50 . 3 8  ( 82 ) 

48 . 93 ( 64 )  
5 5 . 7 1  ( 7 5 ) 

5 1 . 7 1 ( 7 6 )  
5 2 . 93 ( 6 3 )  

48 . 2 5  ( 57 ) 
5 1 . 9 1 ( 56 ) 
56 . 80 ( 26 ) 

45 . 6 3  ( 42 ) 
5 5 . 1 9  ( 43 ) 
56 . 1 6  ( 54)  

*'** 
42 . 7 1  ( 36 ) 
6 1 . 93 0 03 )  

1 7 . 6 9  
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ewes weaned l es s  kilograms of l amb s  at  a l l age s  excep t 72 mo , with 1 2 ,  

36 , and 48 mo a t  the P�. 005  l eve l and 2 4  mo at . the P�. 05  leve l .  Mo s t  

o f  this c an b e  accounted for b y  the higher number of  l amb s  weaned by 

the Suffolk x Targhee ewe s . Year of produc t ion was a s ignif icant 

factor in kilograms of l amb weaned per ewe wean ing a l amb ( s )  at  the 

P�. 005 or P < . 0 5  leve l from 1 2  to 60 mo of age .  K ilograms of lamb 

weaned was s ignif ic an t ly af fec t ed ( P�. 005 ) by lamb type o f  b i rth af t er 

1 2  mo of age .  This trend i s  a l s o  s e en in kilograms of  lamb weaned per 

ewe l amb ing . Therefore , t ab l e  15  also s hows that the growth rate of  

mul tip le-born l ambs born t o  1 2-mo-o ld ewes  is  s lower than the s ingle-

born l ambs  born t o  the s ame aged ewes . 

Average l amb wean ing weight per ewe weaning a lamb ( s )  al lows 

the producer to evaluat e  the perf ormanc e of a ewe ' s lamb product ion by 

removing the mul t ip l e  birth advantage ( t ab l e  16 ) . The average value s 

ranged from 16 . 3 7  kg at  1 2  mo ·to  3 7 . 95 kg a t  72  mo . Suffo lk x Targhee 

ewes  weaned s ignif icant ly heav ie r  l amb s  after  24 mo of age .  Th is 

informat ion and number of  l ambs weaned per ewe exp lained why Suf fo lk x 

Targhee ewes weaned more k il ograms of  l amb than Targhee ewe s . Year o f  

product ion and number of  l amb s  weaned s ignif ican t ly af fect ed lamb 

weaning weight at a l l  ewe ages . Twin weaned lamb s  weaned at a lower 

weight . This  s trong ly agreed with data  reported by S idwe l l  ( 1 956 ) , 

Dickerson and Las ter ( 1 97 5 )  and Paj l ( 197 8 ) . Sex of l amb only af fec t ed 

(P�. 0 5 )  average lamb wean ing weight for 1 2-mo-o ld ewes . M.ale  lambs 

have been reported to be  heav ie r  at  weaning t ime than ewe lambs ( Levine 

and Hohenboken , 1 97 8 ;  Ras t og i  et a l . ,  1 9 82 ) . This factor may 

• I  
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TABLE 16 . LEAST-SQUARES MEANS AND STANDARD DEVIATIONS  FOR AVERAGE LAMB 
WEANING WEIGHT (KG) PER  EWE WEANING A LAMB ( S ) 

Parameter  

Overa l l  mean 

Ewe type of b i rth  
Sing l e  
Mu l t ip l e  

Ewe breed& 
T 
S x T 

Pos twean ing nutr i t ion 
H igh  
Moderate 

Age of f ir s t  breed ing 
7 mo 
1 9  mo 
7 mo , open · 

Year of product ion 
1 97 2  
1 973 
1 974  
1 97 5  
1 976 
1 977  
1 97 8  
1 97 9  
1 980 

Asz:e. mo 
1 2  2 4  3 6  48 6 0  7 2  

1 6 . 3 7  ( 1 76 )b 3 4 . 1 0  ( 3 53 ) 34 .36  ( 347 ) 3 7 . 94 ( 301 ) 3 7 . 2 5  ( 27 1 )  3 7 . 9 5  ( 1 3 9 )  

1 7 .08 ( 6 2 )  3 3 . 7 9  ( 1 33 ) 33 . 93 ( 1 29 )  3 7 . 7 9  ( 1 16 )  3 7 . 0 5  ( 1 06 )  3 8 . 34 ( 57 ) 
1 5 .66 ( 1 1 4 )  3 4 . 43 ( 220 )  3 4 . 7 8  ( 2 1 8 )  3 8 . 09 ( 1 85 ) 3 7 . 48 ( 1 6 5 )  3 7 . 6 8  ( 82 ) 

*** *** * *** 
1 4 .6 7 ( 7 1 )  33 . 7 5  ( 1 67 ) 3 2 . 7 8  ( 1 7 4 )  3 5 . 49 ( 1 54 )  36 . 2 1  ( 1 33 ) 36 . 3 3  ( 64 )  
1 8 . 06 ( 1 0 5 )  3 4 . 47 ( 1 86 ) 3 5 . 93 ( 17 3 )  40 . 3 8  ( 1 47 ) 3 8 . 3 2  ( 1 3 8 )  3 9 .6 9  ( 7 5 )  

1 6 . 3 8  ( 1 04) . 3 3 . 94  ( 1 83 )  
1 6 .36 ( 7 2 )  3 4 . 27 ( 1 7 0 )  

3 3 . 7 9  ( 1 27 ) 
33 .67 ( 13 1 )  
3 4 . 87 ( 9 5 )  

* *** 
1 2 . 93 ( 2 8 ) C  
1 5 . 97 ( 38) d 27 . 45 ( 49) C 
1 5 .6 5  ( SO) d 35 .30 ( 9 1 )d 
1 8 . 30 ( 42 ) e 3 9 . 7 9  ( so) e 
1 9 .40 ( 1 8 ) e 36 . 7 8  ( 81 ) d . 

3 1 .26 ( 82 ) f 

3 4 . 3 4  ( 1 85 ) 
3 4 . 3 8  ( 1 62 ) 

33 . 7 6  ( 1 3 1 ) 
34 . 64  ( 1 23 )  
3 4 .6 7  ( 93 ) 

*** 

3 0 . 6 8  ( S O ) C  

37 . 3 7  ( 1 50 )  
3 8 . 5 1  ( 1 5 1 ) 

3 8 . 1 5  ( 1 3 1 )  
3 8 . 27 ( l O S )  
3 7 . 40 ( 6 5 )  

*** 

3 1 . 9 5  ( 83 ) C  3 9 . 1 4  ( 47 ) C  
37 . 00 ( 93 ) d 3 9 . 63  ( 7 7 ) C  
34 .33 ( 6 0 ) e 3 5 .41  ( 83 ) d 
3 7 . 8 1  ( 6 1 ) d 3 3 . 94 ( 40 ) d 

41 . 5 9  ( 54 ) C  

36 . 81 ( 1 3 9 )  
3 7 . 7 2  ( 13 2 )  

3 7 . 3 2  ( 1 08 ) 
37 . 7 9  ( 1 01 ) 
36 . 6 8  ( 6 2 )  

*** 

38 .09  ( 6 l ) C  

3 7 . 42 ( 7 6 )  
3 8 . 5 9  ( 6 3 )  

3 7 . 42 ( 57 ) 
3 8 . 80 ( 56 ) 
3 7 . 80 ( 26 ) 

*** 

41 . 53 ( 58 ) d 34 .3 1 ( 42 ) C  
37 . 3 7  ( 6 8 ) C  3 9 . 94 ( 43 ) d 
41 .43 ( 3 7 ) d 3 9 . 7 7  ( 54) d 
27 . 89 ( 47 ) e 

Number of l ambs weaned * *** *** *** *** * 
One 1 8 . 7 5  ( 1 47 ) 36 .0 1  ( 291 ) 3 5 . 93 ( 23 8 )  40 . 6 3  ( 1 7 2 )  38 . 54 ( 1 28 )  3 9 . 46 ( 7 6 )  
Two 1 3 . 9 9  ( 29 )  3 2 . 20 t 6 2 )  3 2 . 7 9  ( 1 09 ) 3 5 . 24 ( 1 29 )  3 5 . 98 ( 1 43 )  36 . 5 5  ( 6 3 )  

Sex of  l amb 
Fema le  
Ma l e  

Standard deviat ion 

* 
1 5 .30  < 89)  34 . 04 ( 17 6 )  33 . 86 ( 17 9 )  3 7 . 7 1  ( 1 53 )  36 . 8 1  ( 1 35 ) 3 8 . oa < 6 3 )  
1 7 . 45 ( 87 ) 34 . 1 7  ( 1 7 7 )  3 4 . 85 ( 16 8 )  3 8 . 1 7  ( 1 48) 3 7 . 7 2  ( 136 ) 3 7 . 93 ( 7 6 )  

3 . 5 7  5 . 2 0  4 .6 8  5 . 26 4 . 92 5 . 2 4  

a T • T$rghee , S x T • Suf fo lk x Targhee . 
b Values within paren theses represent number  o f  obs ervat ions . 
c , d , e , f  Mean s wi th  d i fferen t supersc ript s  i n  t he s ame co lumn and ma in e f fec t  d i f fer  ( P�. 0 5 ) . 

*P< .05 . 
***P�. oo5 . 
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be s ignif icant at  more ages than 1 2  mo . However ,  for th is  ana lys i s , 

ave rage wean ing weight was u sed for twin weaned lamb s . If  the twin 

lambs  were male and fema l e , then they rece ived equal wean ing weight s .  

82 

Accumulative Lamb Product ion. Accumulative l amb production is  

a means of  determining l if e t ime ne t worth . Accumulative p roduct ion was 

ana lyzed on a per ewe ente ring bas is and per ewe pres ent bas i s . 

Accumulative lambs born per ewe entering were 5 . 1 2  lambs inc lud ing 

1 2-mo p roduc t ion ( t ab l e  1 7 ) and 4 . 7 1 lambs exc lud ing 1 2-mo produc t ion 

( tab l e  1 8 ) . Suffolk x Targhee ewes s igni f ic antly ( P< . OOS ) g ave b irth 

to more lambs than Targhee ewes  at 1 2  mo and this  d ifference pers i s t ed 

to 7 2  mo of age . When 1 2-mo production was exc luded , Suf folk x Targhee 

ewes s t i l l  were superior in number of lambs born at 24 to 72  mo but a t  

a somewhat lower l evel qf  s ignif ic anc e . When reviewing number o f  l ambs  

born per  ewe expos ed and per  ewe lamb ing ( t ab l es 9 and 1 0 ) , one 

real izes  that the cro s sbred ' s  main advantage came at 1 2  to 36 mo of age 

and this was l arge enough to  s t i l l  be s ignif icant at  72  mo of age for 

accumulative number of lambs born per ewe entering . This general  

conc ept  of c ro s sbred ewes being more pro l i f ic than s traightbred ewes 

has been reported also by Bo tkin and Paules  ( 1 96 5 ) , Parker ( 1 97 lb ) , 

Sidwel l  and Mil ler  ( 1 97 1 a ) , Sco tt  ( 1 97 7 ) , and Vese ly and Peters ( 1 9 81 ) .  

Age o f  f irs t breeding af fect ed (P�. OOS ) ac cumulative number o f  

lambs  born p e r  ewe ent er ing at  a l l  age s . Seven-mo pregnant ewes were 

the mos t  pro l if ic .  Th is is  e as ily exp lained by the fact that only the 

7-mo pregnant ewes l ambed a t  12 mo . However ,  exc luding 1 2-mo d ata , the 

only difference between g roups in age of  f irs t breeding was at 72  mo of 



TABLE 1 7 . LEAST-SQUARES MEANS AND STANDARD DEVIATIONS FOR ACCUMULATIVE 
NUMBER OF LAMBS BORN PER EWE ENTERING THE STUDY 

Parame ter 1 2  24  

Overa l l  mean . 48 ( 586 )b 1 . 5 1  ( 586 ) 

Ewe type o f  b i rth  
S ing le  . 47 ( 2 1 4 )  1 . 5 2  ( 2 1 4) 
Mu l t ip l e  . so ( 3 7 2 )  1 . 5 1  ( 3 7 2 )  

Ewe breed• *** *** 
T . 3 5  ( 297 ) 1 . 3 8  ( 29 7 )  
S X T . 6 2 ( 28 9 )  1 .6 4  ( 2 8 9 )  

Pos twean ing nut r i t ion 
H igh . 53 ( 2 93 ) 1 . 5 2  ( 29 3 )  
Moderate . 44 ( 293 ) 1 ..5 0  ( 2 93 ) 

Age o f  f ir s t  breed ing *** 
7 mo -- 2 . 3 3  ( 23 2 ) C  
1 9  mo - - 1 . 1 9  0 98)d 
7 mo , open - - 1 .03  0 56 )d 

Year of produc t ion *** 
1 97 2  . 45 ( 1 1 0 )  
1 97 3  . 53 ( 1 37 ) . 98 ( l l O ) C  
1 974  • 5 5  ( 1 3 9 )  1 . 7 3  ( 1 37 ) d 
1 97 5  . 5 5 ( 1 1 0 )  1 . 3 3  ( 1 3 9 ) e 
1 976 .35  ( 90 ) 1 .6 7  ( l l O )d 
1 97 7  1 . 85 < �o ) d 
1 97 8  
1 97 9  
1 980 

S t andard dev iat ion . 6 8  . 7 9  
-

• T • Targhee , S x T • Su f folk  x Targhee . 

Age1 mo 
36 

2 . 5 5  ( 586 ) 

2 . 54  ( 2 1 4 )  
2 . 56 ( 37 2 )  

*** 
2 . 36  ( 297 ) 
2 . 7 4  ( 289 )  

2 .6 0  ( 293 ) 
2 . 50 ( 293 ) 

*** 
3 . 36  ( 23 2 ) C  
2 . 24  ( 1 9 8 ) d 
2 . 06 ( 1 56 ) d 

*** 

1 .  7 6  ( l l O ) C  
2 . 96 ( 1 3 7 ) d 
2 . 44 ( 1 3 9 ) e 
2 . 50  ( l t o ) e 
3 . 1 0  ( 90 ) f 

1 .3 0  

48 

3 . 5 7  ( 5 86 )  

3 .6 0  ( 2 1 4) 
3 . 54  ( 3 7 2 )  

** 
3 . 3 4  ( 2 97 ) 
3 . 80 ( 289 )  

3 .6 8  ( 293 ) 
3 . 46 ( 2 93 ) 

*** 
4 . 41 ( 23 2 ) C  
3 . 3 1  ( 1 9 R ) d 
2 . 99 0 56 ) d 

*** 

2 . 5 9  ( 1 1 0 ) C  
4 . 1 0  ( 1 3 7 ) d 
3 . 57  ( 1 3 9 ) de 
3 • 2 9 ( 1 1 0 )  c e  
4 . 2 9  ( 90 )d 

1 . 90 

6 0  7 2  

4 . 46 ( 5 86 )  5 . 1 2  ( 3 86 )  

4 . 52 ( 2 1 4 )  5 . 26 ( 1 48)  
4 . 3 9  ( 37 2 )  4 . 98 ( 23 8 )  

* ** 
4 . 1 7  ( 297 ) 4 .6 6  ( 1 9 5 )  
4 . 7 4  ( 28 9 )  5 . 58 ( 1 9 1 ) 

4 . 57 ( 293 ) 5 . 2 2  ( 1 9 2 ) 
4 . 3 4  ( 293 ) 5 . 02  094 )  

**'* *** 
5 . 3 4  ( 23 2 ) C  5 . 9 2  ( 1 5 9 ) C  
4 . 26 0 98 ) d 5 . 3 1  ( 1 3 8 ) C  
3 .  7 1  ( 1 56 ) d 4 . 1 3  ( 8 9 )d 

*** *** 

3 .6 7  ( 1 1 0 ) C  
4 . 9 9  ( 1 37 ) d 4 . 42 ( 1 1 0 ) C  
4 . 5 5  ( 1 3 9 ) Cd 5 .6 1  ( 1 3 7 ) d 
3 . 84 ( l l O )C  5 . 3 3  ( 1 3 9 ) Cd 
5 . 23 ( 90 )d 

2 . 53 3 . 1 0  

b Value• w i th in paren the1e1 repre1ent number o f  ob1ervc t ion1 . 
c , d , e , f Mean • with d if feren t 1uperscript 1 in the  1ame co lumn and ma in ef fec t  d iffer (Pi. 0 5 ) .  

*P< . O S . 
*'*P�. 01 . 

***P3:. 005 . 

- - --·--' _.... ..,. ... _ � ............ . , ·· ··-- --...... -

00 
VJ 



TABLE 1 8 .  LEAST-SQUARES MEANS AND STANDARD DEVIATIONS FOR ACCUMULATIVE 
NUMBER OF LAMBS BORN PER EWE ENTERING THE STUDY 

( EXCLUDING 1 2-MO PRODUCTION )  

Age. mo 
Parameter  2 4  3 6  48 6 0  

Overa l l  mean 1 . 1 1  ( 586 )b 2 . 1 5  ( 5 86 )  3 . 1 6  ( 586 ) 4 . 0 5  ( 586 ) 

Ewe type o f  b irth 
S ing l e  1 . 1 3  ( 2 1 4) 2 . 1 5  ( 2 1 4 )  3 . 2 1  ( 2 1 4 )  4 . 1 3  ( 2 1 4 )  
Mu l t ip le  1 . 09 ( 3 7 2 )  2 . 1 4  ( 3 7 2 )  3 . 1 2  ( 37 2 )  3 . 97 ( 3 7 2 )  

Ewe breed& *** ** * * 
T 1 . 0 1  ( 297 ) 1 .  99 ( 297 ) 2 . 96 ( 2 97 ) 3 . 80 ( 297 ) 
s X T 1 . 20 ( 289 ) 2 . 3 0  ( 289)  3 . 36  ( 289 )  4 .3 0  ( 289 ) 

Pos twean ing nutr i t ion 
H igh 1 . 1 0  ( 293 ) 2 . 1 8  ( 293 ) 3 . 2 5  ( 293 ) 4 . 1 5  ( 293 )  
Moderate · 1 . 1 2  ( 293 ) 2 . 1 1  ( 293 ) 3 . 07 ( 293 ) 3 . 94 ( 293 ) 

Age of f ir s t breed ing 
7 mo 1 . 1 2  ( 23 2 )  2 . 1 5  ( 23 2 )  3 . 2 0  ( 23 2 )  4 . 1 3  ( 23 2 )  
1 9  mo 1 . 1 7  0 98) 2 . 23 098)  3 . 30  ( 1 98 )  4 . 2 5  ( 1 98 )  
7 mo , open 1 . 03 ( 1 56 ) 2 .06 ( 1 56 )  2 . 99 0 56 )  3 .  7 7  ( 1 56 ) 

Year o f  produc t ion *** *** *** *** 
1 973 . 6 2  ( l l O ) C 
1 974 1 . 29  ( 1 37 ) d 1 . 3 9  ( l l O ) C  
1 97 5  . 94 ( 1 39 ) e 2 . 53 ( 1 37 ) de 2 . 23 ( l l O ) C  
1.976 1 . 2 9  ( l l o )d 2 . 05  ( 13 9 ) f 3 .66 ( 1 3 7 ) d 3 . 3 0  ( l l O ) C  
1 977 1 . 40 ( 90 ) d 2 .,1 1 ( l l O )df 3 . 1 8  ( 1 3 9 )de 4 . 5 5  ( 1 J 7 ) d 
1 97 8  2 .6 5  ( 90 ) e 2 . 9 1  ( l l O )Ce 4 . 16  ( 1 3 9 ) Cd 
1 9 7 9  3 . 84 ( 90 )d 3 . 46 ( l l O ) C  
1 980 4 .7 8  ( 90 )d 

S t and ard deviat ion . 7 0  1 . 2 4  1 . 84 2 . 48 

a T • Targhee , S x T • Suf folk x Targhee . 

7 2  

4 .  7 1  ( 3 86 ) 

4 . 86 ( 1 48)  
4 . 57 ( 23 8 )  

* 
4 . 2 8  ( 1 9 5 )  
5 . 1 5  ( 1 9 1 ) 

4 . 82 ( 1 92 ) 
4 .6 1  ( 1 94)  

* 
4 . 6 9  ( 1 5 9 ) C  
5 . 3 1  ( 1 3 8 ) C  
4 . 1 4  ( 89 ) d 

* 

4 . 05  ( l l O ) C  
5 . 1 6  ( 1 3 7 ) d 
4 . 93 ( 13 9 ) d 

3 . 07 

b Va lues within paren theses  repres en t  number of observat ion s . 
c , d , e , f Means with d i fferent superscr ipt s in the lame co lumn and main e f fec t d i f fer  ( P�. 0 5 ) . 

*P�.o5 . 
**P�.01 . 

***P�.oo5 . 
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8 5  

ag e when the 7 -mo open group g ave  b irth t o  l e s s  accumu lat ive l amb s  than 

the ir  contemporar ie s . Spencer e t  al . ( 1 942 ) , Hu let  e t  al . ( 1 96 9 ) , 

Burfen irtg e t  a l . ( 1 97 2 ) , Hohenboken e t  al . ( 1 977 ) , Sco t t  ( 1 97 7 ) , and 

Ponzon i et al . ( 1 97 9 )  a l s o  found lamb-bred ewes had a higher l i fe t ime 

p roduc t ion . Year of produc t ion was h ighly s ign i f ic ant (P�. 005 ) for 

pro l if ic acy at 24 to  7 2  mo of ag e , inc lud ing and exc lud ing 1 24mo 

produc t ion .  This ag rees with the res u l t s  repor t ed by many  res e archers 

(Karam , 1 957 ; S idwe l l  e t  al . ,  1 96 2 ; Ves e ly et  al . ,  1 96 5 ; Vakil  et  a l . ,  

1 96 8 ;  Wright e t  al . ,  1 97 5 ; Thr ift  and Dut t ,  1 976 ) . 

Accumul at ive  number of  l amb s  b orn per ewe p res ent was 7 . 53 

lamb s  ( tab le  1 9 )  inc lud ing 1 2-mo produc t ion and 7 . 1 2  lambs exc lud ing 

1 24mo produc t ion ( t ab le 2 0 ) . The cro s sbred ewes were more pro l i f ic 

( P�. 005 ) throughou t the ir  l i f e t ime in th is inves t igat ion , inc lu s ive and 

exc lus ive of 1 2-mo data ·. Th is was in agreement with accumu l at ive  

pro l i f icacy per ewe en tering . Onc e  ag ain , age o f  firs t breed ing was 

s ignif icant ( P�. 005 ) when inc lud ing 1 2-mo produc t ion ,  with 7 -mo 

pregnan t ewe s more p ro l if ic . When exc lud ing 1 24mo produc t ion , no 

d if f e rence  was found . Year o f  p roduc t ion fo l lowed the s ame pat t e rn  o f  

s ignificanc e (P�. 005 ) for accumu l at ive  pro l i f icacy per ewe present as  

for accumu lat ive pro l i f icacy per ewe enter ing . 

Accumulat ive number of l amb s  we aned pe r ewe entering ·was 3 . 53 

iamb s  inc lud ing 1 2-mo produc t i on ( t ab l e  2 1 ) and 3 . 26 lamb s exc lud ing 

1 2-mo produc t ion ( t ab le  2 2 ) . The c ro s sbred ewe s weaned a s ig n if ican t ly 

h ighe r  number o f  l ambs beg inning at 1 2  and 24 mo of age inc lud ing and 

exc lud ing 1 2-mo produc t i on .  Mat thews e t  a l .  ( 1 977 ) a l s o  compared 

' j  



TABLE 1 9 .  LEAST-SQUARES MEANS AND STANDARD DEVIATIONS FOR ACCUMULATIVE 
NUMBER OF LAMBS BORN PER EWE PRESENT 

A e mo 
Parame ter 1 2  24  36 48 6 0  7 2  

Overa l l  mean . 50 ( 57 2 )  1 .6 5  ( 5 2 1 ) 2 . 9 8  ( 46 5 )  4 . 52 ( 398 )  6 . 1 4  ( 33 3 ) 7 .  53 0 7 9 )  

Ewe t ype o f  b irth 
S ing l e  .47 ( 2 1 2 ) 1 .6 1  ( 202 )  2 . 89 ( 1 80 )  4 . 3 9  ( 1 58 )  5 . 9 8  0 28 )  7 . 44 ( 6 9 )  
Mu l t ip le . 5 2  ( 360)  1 .6 9  ( 3 1 9 )  3 . 09 ( 285 ) 4 . 6 5  ( 240 ) 6 . 2 9  ( 20 5 )  7 .6 0 ( 1 1 0 )  

Ewe b reed& *** *** *** *** *** *** 
T . 36 ( 290 ) 1 . 5 2  ( 26 6 )  2 .  7 8  ( 238 )  4 . 24 ( 200) 5 . 7 5  ( 1 6 5 )  7 . 0 5  ( 87 ) 
s X T . 6 3  ( 282 ) . 1 . 7 8  ( 2 5 5 )  3 . 20 ( 227 ) 4 . 80 098 )  6 . 53 ( 1 6 8 )  7 . 9 9  ( 9 2 )  

Pos tvean ing nu tr i t ion 
H igh  • 5 5  ( 286 ) 1 .64  ( 26 4) 2 . 98 ( 236 ) 4 . 54  ( 203 ) 6 . 1 1  ( 1 6 7 )  7 . 50 ( 8 9 )  
Moderate . 44 ( 286 ) 1 .6 6  ( 257 ) 2 . 9 9  ( 22 9 )  4 . 50 ( 1 95 ) 6 . 1 7  ( 16 6 )  7 . 5 5  ( 90 ) 

Age  o f  f ir s t  breed ing *** *** *** *** *** 
7 mo -- 2 . 50 ( 1 9 9 ) C  3 . 89 ( 1 80 ) C  5 . 46 ( 1 5 5 ) C  7 . 2 5  ( 1 28 ) C  8 . 42 ( 6 7 ) C  
1 9  mo -- 1 . 28 ( 1 82 )d 2 . 5 9  ( 1 6 J ) d 4 . 1 5  ( 1 41 )d 5 .6 0  ( 1 2J ) d 7 . 2 5  ( 74 ) d 
7 mo , open -- 1 . 1 6  ( 1 40 )d 2 . 48 ( 1 22 )d 3 . 94 ( 1 02 )d 5 . 57 ( 82 ) d 6 . 8 9  ( 3 8 ) d 

Year o f  product ion *** *** *** *** *** 
1 97 2  .47 ( 1 06 ) 
1 97 3 . 54 034) 1 . 08 ( l OO ) C  
1 97 4  . 57 ( 1 3 2 )  1 . 89 ( 1 23 )d 2 .07 ( 88 ) C  
1 97 5 . 5 5 ( 1 1 0 )  1 . 53  ( 1 1 4) e 3 .3 8  ( 1 1 3 ) d 3 . 26 ( 7 7 ) C  
1 976 .34 ( 90 ) 1 . 85 ( 96 ) d 3 . oo 005 )d 4 . 94 ( 97 ) d 5 . 0 2  ( 7 Q ) C  
1 97 7  1 . 89 < , 88) d 3 . 0 2  ( 8J ) d 4 .6 8  ( 9 5 )d 6 . 48 ( 7 9 ) d 6 . 5 1  ( 54 )C  
1 978  3 . 46 ( 7 6 ) d 4 . 54 ( 6 J ) d 6 . 2 9  ( 87 ) d 7 . 9 8  ( 5 9 ) d 
1 97 9  5 . 1 7  ( 6 6 ) d 5 . 9 8  ( 47 ) d 8 . 07 ( 6 6 ) d 
1 980 6 . 9 2  < 5o ) d 

S tandard deviat ion . 6 8  . 6 9 1 . 00 1 .3 2  1 .6 2  1 . 80 

a T • Targhee , S x T • Su f folk x Targhe e .  
b Va lues wi t hin paren theses  · repre sent  number of  obs e rva t ions . 
c , d , e  Means wi th  d ifferent supere c ripte  in the 1 ame co lumn and ma in e f fe c t  d i f fer  ( Pi. 0 5 ) . 
***Pi.OOS . 
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TABLE 2 0 .  LFAST-SQUARES MEANS AND STANDARD DEVIATIONS  FOR ACCUMULATIVE 
NUMBER OF LAMBS BORN PER EWE PRESENT ( EXCLUDING 1 2-MO PRODUCTION ) 

!&e1 mo 
Parameter 24  36  48  60  7 2  

Overa l l  mean 1 . 24  ( 52 1 ) 2 . 5 8  ( 46 5 )  4 . 1 1  ( 398)  5 . 7 2  ( 33 3 )  7 . 1 2  07 9 )  

Ewe type of birth 
S ing l e  1 . 23 ( 20 2 )  2 . 50  0 80 )  4 .0 1  ( 1 5 8 )  5 .6 1  ( 1 28 )  7 . 06 ( 6 9 )  
Mu l t ip le  1 . 26 ( 3 1 9 )  2 .66 ( 285 ) 4 . 2 1  ( 240 ) 5 . 85 ( 20 5 )  7 . 1 8  ( 1 1 0 )  

Ewe breed• *** . *** *** *** ** 
T 1 . 1 4  ( 266 )  2 . 40 ( 23 8 )  3 . 86 ( 200)  5 . 3 7  ( 16 5 )  6 .6 8  ( 87 ) 
S x T 1 . 34  ( 25 5 )  2 . 7 5  ( 227 ) 4 .36 098)  6 . 09 ( 168)  7 . 56 ( 92 ) 

Poe twean ing nu trit ion 
H igh 1 . 22  ( 26 4)  2 . 56 ( 236 ) 4 . 1 1  ( 203 ) 5 .6 9  ( 16 7 )  7 . 1 1  ( 89 )  
Moderate 1 . 27  ( 257 ) 2 .6 0  ( 22 9 )  4 . 1 1  095 ) 5 . 7 6  066 ) 7 . 1 3  ( 90 ) 

Age of firet  breed ing 
7 mo 1 . 29  ( 1 99 )  2 .66 ( 1 80 ) 4 . 23  0 5 5 )  5 . 99 ( 1 28 )  7 . 1 9  ( 6 7 )  
1 9  mo 1 . 27  ( 1 82 )  2 . 5 9  ( 16 3 )  4 . 1 5  ( 1 41 ) 5 .6 1 ( 1 23 )  7 . 2 5  ( 7 4) 
7 mo , open 1 . 1 6  ( 1 40 ) 2 . 48 ( 1 2 2 )  3 . 95  ( 1 0 2 )  5 . 5 9  ( 82 ) 6 . 9 1  ( 3 8 )  

Year of product ion *** *** *** *** *** 
1 973  • 70  ( 100 ) C  
1 97 4  1 . 44 ( 1 23 )d 1 . 7 1  ( 88) C 
1 97 5  1 . 1 6  ( 1 1 4 ) e 2 . 93 ( l l ) ) d 2 . 90 ( 71 ) C  
1 976 1 . 48 ( 96 )d , 2 .6 2  ( 1 0 5 )d 4 . 49 ( 97 ) d 4 .6 5  ( 7 0 ) C  
1 97 7  1 . 45 ( 88 )d 2 .6 4  ( 83 )d 4 . 3 0  ( 95 )d 6 .04 ( 7 9) d 6 . 1 4  ( 5 4 ) C  
1 97 8  2 . 99 ( 7 6 ) d 4 . 16  ( 63 )d 5 . 9 1  ( &7 ) d 7 . 53  ( 5 9 ) d 
1 97 9  4 .6 9  ( 6 6  )d 5 . 5 9  ( 47 ) d  7 .6 9  ( 66 ) d 
1 980 6 .46 ( 50 )d  

S tandard deviat ion .60  . 93 1 . 2 5  1 . 5 7  1 .  7 9  

a T • Targhee , S x T • Su f fo lk  x Targhee . 
b Va lues within parenthe�s represent number of observat ions . 
c , d , e Mean• with d i f feren t super scr ip t s  in the s ame co lumn and main ef fec t  d if fer ( P�. 05 ) .  

**P�. 0 1 . 
***P�.005 . 

00 
...... 



TABLE 2 1 . LEAST-SQUARES MEANS AND STANDARD DEVIATIONS FOR ACCUMULATIVE 
NUMBER OF LAMBS WEANED PER EWE ENTERING THE STUDY 

Age, mo 
Parame ter 1 2  24  36 48 6 0  

Overa l l  mean . 3 5  ( 586 )  b 1 . 0 2  ( 5 86 ) 1 . 7 8  ( 586 ) 2 . 49 ( 586 ) " 3 . 1 5  ( 586 ) 

Eve type of b irth  
S ing l e  . 3 4  ( 2 1 4 )  1 . 04 ( 2 1 4 ) 1 . 8 1  ( 2 1 4 )  2 . 5 2  ( 2 1 4 )  3 . 1 9  ( 2 1 4 )  
Mu l t ip l e  . 34  ( 3 7 2 )  . 99 ( 3 7 2 )  1 . 7 5  ( 3 7 2 )  2 . 45 ( 3 7 2 )  3 . 1 2  ( 3 7 2 )  

Eve breed• *** ** ** * ** 
T . 24 ( 297 )  . 9 2  ( 2 97 )  1 .6 3  ( 297 ) 2 . 3 0  ( 2 97 ) 2 . 90 ( 297 ) 
S x T . 44 ( 289 ) 1 . 1 1  ( 289 ) 1 . 93 ( 289 )  2 .6 7  ( 289 )  3 . 40 ( 289 )  

Poe tvean ing nutr i t ion ** 
H igh . 41 ( 293 ) 1 . 06 ( 293 ) 1 . 87 ( 293 ) 2 .6 1  ( 293 ) 3 . 3 1  ( 293 ) 
Moderate . 2 8 ( 293 ) . 9 7  ( 293 ) 1 .6 9  ( 293 ) 2 .36  ( 293 ) 2 . 9 9  ( 2 93 ) 

Age o f  f ir e t  b reed ing *** *** *** *** 
7 mo -- 1 . 57 ( 23 2 ) C  2 ,3 0  ( 23 2 ) C  3 , 04 ( 23 2 ) C  3 .6 9  ( 23 2 ) C  
1 9  mo .. _ . 82 ( 1 98 ) d 1 . 5 8  ( 1 98 ) d 2 . 2 9  ( 1 98 ) d 3 . 0 1  ( 1 98 ) d 
7 mo , open - - . 6 5 0 56 )d 1 . 46 ( 1 56 ) d 2 . 1 2  ( 1 56 ) d 2 .  7 5 ( 1 56 ) d 

Year of produc t ion *** *** *** *** 
1 97 2  . 27 ( 1 1 0) 
1 97 3  . 3 8  ( 1 3 7 )  . 6 7  ( l l O ) C  
1 97 4  . 3 8  ( 1 3 9 )  1 . 1 0  ( 1 37 ) d 1 . 26 ( l l O ) C  
1 97 5  . • 40 ( 1 1 0 ) . 64  ( 1 3 9 ) C  1 . 84 ( 1 J7 ) d 1 . 7 1  ( l l O ) c 
1 976 . 27 ( 90 ) 1 . 2 1  ( l l O )de  1 . 56 ( 1 3 9 ) Cd 2 .6 9  ( 1 3 7 ) d 2 . 52 ( l l O ) C  
1 977  1 . 45 ( 90 ) e 1 . 83 ( l l O ) d 2 . 49 ( 1 3 9 ) d 3 . 3 5  ( 1 3 7 ) de  
1 978 2 . 41 ( 90 ) e 2 . 2 2  ( 1 1 0 ) Cd 3 . 1 9  ( 1 3 9 ) Cd 
1 97 9  3 .3 2  ( 90) e 2 ,6 0  ( l l O ) cd  
1 980 4 . 1 0  ( 9o ) e 

S t andard deviat ion . 56 . 7 3  1 . 1 3  1 .6 0  2 . 09 
-

8 T • Targhee , S x T • Su f fo lk x Targhee . 

7 2  

3 . 53 ( 3 86 ) 

3 .6 2  ( 1 48)  
3 . 44 ( 23 8 )  

*** 
3 . 1 0  ( 1 9 5 )  
3 . 95  ( 1 9 1 ) 

3 . 7 4  ( 1 9 2 )  
3 .3 2  ( 1 94)  

* 
3 . 98  ( 1 59 ) C  
3 .6 1  ( 1 3 8 ) Cd  
2 . 99  ( 89 )d 

3 . 07  ( 1 1 0 ) 
3 . 7 5  ( 1 3 7 )  
3 . 7 6  ( 1 3 9 )  

2 . 5 1  

b Va lues  w i t h in paren theses repres en t number o f  observa t ion& . 
c , d , e Meane with d i f feren t eupere c r ipt s in the s ame co l umn and ma in e f fec t d if fe r  { P�. 0 5 ) . 

*P< .05 . 
**P(. O l . 

***P�. oo5 . 

00 
00 



TABLE 2 2 . LEAST-SQUARES MEANS AND STANDARD DEVIATIONS FOR ACCUMULATIVE 
NUMBER OF LAMBS WEANED PER EWE ENTERING THE STUDY 

( EXCLUDING 1 2-MO PRODUCTION )  

Age1 mo 
Parameter 24  3 6  48 6 0  

Overal l  mean • 7 4 ( 586 )b 1 . 50 ( 586 ) 2 . 2 1  ( 586 ) 2 . 87 ( 586 ) 

Ewe type o f  b irth 
S ing l e  . 7 6  ( 2 14)  1 . 54  ( 2 14 )  2 . 2 5  ( 2 1 4) 2 . 92 ( 2 1 4 )  
Mu l t ip l e  . 7 1  ( 3 7 2 )  1 . 46 ( 37 2 )  2 . 1 7  ( 37 2 )  2 . 82  ( 3 7 2 ) 

Ewe breed& * * * * 
T . 6 7  ( 297 ) 1 . 3 8  ( 297 ) 2 . 05  ( 297 ) 2 . 6 5  ( 297 ) 
s X T . 80 ( 289)  1 .6 2  ( 289 ) 2 .36  ( 289 )  3 . 09 ( 289 ) 

Pos twean ing nut r i t ion 
H igh . . 7 4  ( 293 ) 1 . 5 5  ( 293 ) 2 . 2 9  ( 293 ) 2 . 99 ( 293 ) 
Moderate • 73 ( 293 ) 1 . 45 ( 293 ) 2 . 1 2  ( 293 ) 2 .7 5  ( 293 ) 

Age o f  f ire t breed ing 
7 mo • 7 3  ( 23 2 )  1 . 46 ( 23 2 )  2 . 2 1  ( 23 2 )  2 . 85 ( 23 2 )  
1 9  1110 . 82 ( 1 98)  1 . 57 ( 1 98)  2 . 2 8  ( 1 98 )  3 . 0 1  ( 1 98 )  
7 mo , open . 6 5  0 56 )  1 . 47 0 56 )  2 . 1 3  ( 1 56 ) 2 .  7 5  ( 1 56 )  

Year o f  produc t ion *** *** *** *** 
1 973 . 46 ( l l O ) C  
1 974 • 79 ( 1 J7 ) d 1 . 0 5  ( l l O ) C  
·1 97 5  . 3 9  ( 1 J 9 ) C  1 . 53 ( 1 37 ) d 1 . 50 ( l l O ) C  
1 976 • 94 ( l l O) de 1, . 30  ( 1 3 9 ) Cd 2 .3 8  ( 1 3 7 )d 2 . 3 1  ( l l O ) C  
1 97 7  1 . 1 1  ( 90 )e 1 . 5 5  ( l l O ) d 2 . 2 2  ( 1 3 9 )d 3 . 04 ( 1 3 7 )  ed 
1 97 8  2 . 01 ( 9o ) e 1 . 95 ( 1 1 0 ) Cd 2 . 92 ( 1 3 9 ) C  
1 979 2 . 99 ( 90 ) e 2 .3 2  ( l l O ) C  
1 980 3 . 7 6  ( 90 ) d 

St andard dev iat ion . 6 1  1 .0 2  1 . 5 1  2 . 06 

a T ·· Targhee , S x T • Su f fo lk x Targhee .  

7 2  

3 . 26 ( 386 ) 

3 . 3 5  ( 1 48)  
3 . 1 7  ( 23 8 )  

** 
2 . 86 0 9 5 )  
3 . 6 6  0 9 1 ) 

3 . 44 ( 1 92 ) 
3 . 08 0 94)  

3 . 1 7  0 5 9 )  
3 .6 2  ( 1 3 8 )  
3 . 00 ( 8 9 )  

2 . 85  ( 1 1 0 )  
3 . 44 ( 1 3 7 )  
3 . 49 0 3 9 )  

2 . 41 

b Value• within parenthe1e1 represent number o f  obeerva t ions . 
e , d , e Mean•  with d if feren t supereer ipt1  in the e ame co lumn and ma in e ffec t d if fer  ( P�. O S ) . 

*P�. 05 . 
**P�.00 1 .  

***P�. oos . co 
\0 
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Suffo lk x Targhee and Targhee ewes  and found s imilar resu l t s . S idwel l 

et al . ( 1 96 2 )  and S idwe l l  and Mil ler  ( 1 97 1 a )  r·eported s imil ar resul t s . 

The high po s tweaning nutr it ion group weaned more  lambs at  1 2  mo 

(P�. OO l ) . This advantage was not evident at  2 4  mo . This  sugges t s  that 

the h igh po s tweaning nutrit ion ewes were in better phy s ical  condit ion 

at 1 2  mo to care for the ir l ambs and therefore had a better lamb 

surv ival rat e . 

Age o f  f irs t breed ing had a s ignif icant effect on accumulative 

number of lambs weaned when inc lud ing 1 2-mo produc t ion . This  was 

expec t ed s ince the 7 -mo pregnant ewes were the only ewes that weaned 

any lambs at  12 mo of age .  Year of product ion s ignificant ly ( P�. 00 5 )  

affec t ed accumulative number of lambs weaned with 1 2-mo produc t ion 

be ing inclus ive or exc lus ive but on ly at  24  to 60  mo of age .  S idwel l  

e t  al . ( 1 96 2 ) , Wright e t  a l . ( 1 97 5 ) , and Vese ly and Peters ( 1 981 ) al so 

found year of product ion as a s ignif icant factor . 

Accumulat ive number of  lambs weaned per ewe pres ent was 5 . 3 0  

lambs with 1 2-mo product ion ( t ab le  23 ) and 5 . 00 lambs wi thout 1 2-mo 

product ion ( tabl e  24) . Once again , Suffolk x Targhee ewes weaned more 

lambs than Targhee ewes  with or without 1 2-mo produc t ion . The h igh 

po s twean ing nutrition ewes  weaned more lamb s at 1 2  mo of ag e per ewe 

pres ent . Th is was ident ical to per ewe ent ering . Ag e of f irs t 

breed ing per ewe present was also  ident ical to per ewe entering . Year 

of produc t ion was s ignif icant for al l ages but 12 mo whether inc luding 

or exc lud ing 1 2-mo produc t ion . 



TABLE 23 . LEAST-SQUARES MEANS AND STANDARD DEVIATIONS  FOR ACCUMULATIVE 
NUMBER OF LAMBS WEANED PER !WE PRESENT 

Age1 mo 
Parame ter 1 2  2 4  3 6  48 6 0  7 2  

Overal l mean . 3 5  ( 57 2 )  1 . 1 1  ( 52 1 ) 2 . 1 0  ( 46 5 )  3 . 20  ( 398 )  4 . 42 ( 333 ) 5 . 3 0  0 7 9 )  

Ewe type o f  b irth  
S ing l e  . 3 4  ( 2 1 2 )  1 . 1 0  ( 202 ) 2 . 05  ( 1 80 ) 3 . 09 ( 1 58 )  4 . 24 0 28 )  5 . 2 9 ( 6 9 )  
Mu l t ip l e  . 3 5  ( 360 )  1 . 1 2  ( 3 1 9 )  2 . 1 4  ( 28 5 )  3 . 3 1  C 240 ) 4 . 59 ( 20 5 )  5 . 3 1  ( 1 1 0 )  

Ewe breed• *** *** *** *** *** ** 
T • 2 5 ( 290 )  1 . 0 1  ( 26 6 )  1 . 92 ( 23 8 )  2 . 98 ( 200)  4 . 09 ( 1 6 5 )  4 . 88 ( 87 ) 
s X T . 45 ( 282 ) 1 . 2 1  ( 2 5 5 )  2 . 27 ( 2 27 ) 3 . 42 ( 1 98 )  4 .  7 5  ( 1 68 )  5 . 7 2  ( 92 ) 

Pos twean ing nu t r i t ion ** 
H igh . 41 ( 286 ) 1 . 1 4  ( 26 4 )  2 . 1 7  ( 236 ) 3 . 27 ( 203 ) 4 . 5 1  ( 1 6 7 ) 5 . 3 7  ( 89 )  
Moderate .28 ( 286 ) 1 .07 ( 2 57 )  2 . 02 ( 229 )  3 . 1 3  0 95 )  4 . 3 2  ( 166 ) 5 . 23  ( 90 ) 

Age of f ir s t  breed ing *** *** *** *** *** 
7 mo -- 1 . 7 2  ( 1 99 ) C  2 .6 7  ( 1 80 ) C  3 . 95  ( 1 5 5 ) c 5 . 27 ( 1 28 ) C  6 . 06 ( 6 7 ) C  
1 9  mo -- . 88 ( 1 82 ) d 1 . 84 ( 16 J ) d 2 . 90 ( 1 41 )d 4 . 02 ( 1 23 )d 4 . 97  ( 7 4 ) d 
7 mo , open -- . 7 3  ( 1 40 ) d 1 . 7 7  0 22 )d 2 .7 4  ( 1 02 )d 3 .  96 ( 82 ) d 4 . 87 ( 3 8 ) d 

Year of produc t ion *** *** *** *** * 
1 97 2  . 2 8  ( 1 06 ) 
1 973  .38  ( 134)  • 7 6  ( 1 00 ) c 
1 97 4  .40 ( 1 3 2 )  1 . 22  ( 1 23 ) d 1 . 53 ( 88 )C  
1 97 5  .·40 ( 1 1 0 ) . 7 4  ( 1 1 4 ) C  2 . 1 5  ( 1 1 3 )d 2 . 26 ( 7 7 ) C  
1 976 .27 ( 90 ) 1 . 3 5  ( 96 ) d 1 . 93 ( l OS )Cd 3 . 2 9  ( 97 ) d 3 .6 1  ( 7 0 ) C  
1 977  1 . 47 ( 88) d 2 . 1 8  ( 8J ) d 3 . 28  ( 9 5 ) d 4 . 3 8  ( 7 9 ) d 4 . 6  7 ( 54 ) C  
1 97 8 2 .6 9  ( 7 6 ) e 2 . 96 ( 6 3 ) d 4 . 43 ( 87 ) d 5 . 54 ( 5 9 ) Cd 
1 97 9  4 . 2 1  ( 6 6 ) e 3 . 94  ( 47 ) Cd 5 .6 9  ( 66 � d 
1 980 5 . 7 3  ( 50 ) e 

S tandard dev iat ion . 56 . 6 8  . 99 1 .3 0  1 .6 0  1 . 7 2  

8 T • Targhee , S x T • Suf folk x Targhee . 
b Values wi thin parentheses  represen t  number of observa t ions . 
c , d , e  Mean s  with d i f ferent s upersc r ip t •  in the l ame column and ma in e f fect  d i ffer  ( P�. OS ) . 

*P< . 05 . 
**P�. 0 1 . 

***P�.oos . 
\0 
...... 



TABLE 2 4 .  LEAST-SQUARES MEANS AND STANDARD DEVIATIONS FOR ACCUMULATIVE 
NUMBER OF LAMBS WEANED PER EWE PRESENT ( EXCLUDING 1 2-MO PRODUCTION) 

Parameter 

Overa l l mean 

Ewe type of b irth 
S ing l e  
Mu l t ip l e  

Ewe breed• 
T 
S x T 

Pos twean ing nut r i t ion 
H igh 
Moderate 

Age o f  f ir s t  breed ing 
7 mo 
1 9  mo 
7 mo , open 

Year of produc t ion 
1 97 3  
1 97 4  
1 97 5  
1 976  
1 97 7  
1 97 8  
1 97 9  
1 980 

Standard deviat ion 

2 4  

. 81 ( 52 1 )  

. 8 1 ( 202 ) 

. 82 ( 3 1 9 )  

* 
• 7 5 ( 266 ) 
. 88 ( 2 5 5 )  

. 8 1 ( 26 4)  

. 82 ( 2 57 ) 

. 84 ( 1 99 )  

. 88 ( 1 82 ) 
• 7 3  040 )  

*** 
• 52 ( l OO ) C  
. 88 ( 1 23 )d 
.47 ( 1 1 4 ) C  

1 . 01 < 96 ) de 
1 . 1 4  ( 88 ) e 

. 5 9 

36 

1 . 80 ( 46 5 )  

1 . 7 7  ( 1 80 ) 
1 . 83 ( 285 ) 

*** 
1 .6 6  ( 238)  
1 .  94 (227 ) 

1 .  83 ( 236 ) 
1 . 7 7  ( 22 9 )  

1 .  7 9  ( 1 80 ) 
1 . 84 ( 1 63 ) 
1 .. 7 7  0 2 2 )  

*** 

1 . 2 8  ( 88 ) C  
1 . 80 ( 1 1 3 ) d 
1 .66  ( l 05 ) d 
1 . 90 ( 83 ) d 
2 �3 5  ( 76 ) e 

. 89  

a T • Targhee , S x T • Suf folk  x Targhee . 

Age1 mo 
48 6 0  

2 . 90 ( 398 )  4 . 1 1  ( 33 3 ) 

2 . 80 ( 1 58 )  3 . 96 ( 1 28 )  
3 . 00 ( 240 ) 4 . 27 ( 20 5 )  

** *** 
2 . 7 0  ( 200 ) 3 . 81  ( 1 6 5 )  
3 . 09 098 )  4 . 42 ( 1 6 8 )  

2 . 93 ( 203 ) 4 . 1 7  ( 1 6 7 ) 
2 . 86 ( 1 9 5 )  4 . 05 ( 16 6 )  

3 . 04 ( 1 5 5 )  4 . 3 4  ( 1 28 )  
2 . 90 ( 1 41 ) 4 . 02 ( 1 23 ) 
2 .  7 5  002 )  3 . 9 7  ( 82 ) 

*** *** 

2 .00 ( 7 7 ) C  
2 . 94 ( 97 ) d 3 .3 3  ( 7 0 ) C  
3 . 03 ( 95 )d 4 . 05 ( 7 9 ) Cd 
2 . 7 0  ( 6 3 ) d 4 . 1 9  ( 87 ) d 
3 . 82 ( 6 6 ) e 3 .6 4  ( 47 ) cd 

5 . 3 5  ( 50 ) e 

1 . 2 2  1 . 5 2  

7 2  

5 . 00 ( 1 7 9 )  

5 . 00 ( 6 9 )  
4 . 9 9  ( 1 1 0 )  

** 
4 .6 0  ( 87 ) 
5 . 3 9  ( 9 2 )  

5 . 07 ( 89 ) 
4 . 93 ( 90 ) 

5 . 1 1  ( 6 7 )  
4 . 98 ( 7 4 )  
4 . 90 ( 3 8 )  

* 

4 . 43 ( 54 )C  
5 . 1 5  ( 5 9 ) Cd 
5 . 42 ( 6 6 ) d 

1 .7 0  

b Va l ue s  within parentheses repreaent number o f  obee rva t iona . 
c ,d , e . Heane with  d if ferent s upers c r ipt • in t he e ame co lumn and ma in e f fe c t  d i f fe r  ( P�. 0 5 ) . 

*P�. o5 . 
**P�.01 . 

***P�. oo5 .  

\0 
N 
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Ac cumulative kilograms of  l amb weaned i s  the mos t  accurate 

measurement of a ewe ' s  l i fe t ime l amb produc t iop , even though it  i s  

highly inf luenc ed by number of  l amb s  weaned . Accumulative kilograms o f  

lamb weaned per ewe enter ing was 1 23 . 49 k g  when inc lud ing 1 2-mo 

production ( tab l e  25 ) and 1 1 9 . 1 7  kg when exc luding 1 2-mo product ion 

( tabl e  26 ) .  Cros sbred ewes  weaned more  accumulative kilograms o f  lamb 

than Targhee ewes  with and without 1 2-mo product ion. Mat thews e t  a l . 

( 197 7 )  obs erved the same res u l t s  between the same breeds . The h igh 

pos tweaning nutrit ion ewes  weaned more  kilograms of  lamb only at 1 2  mo 

( P�. 001 ) .  This  is e as ily exp l a ined by the h igher number of  l ambs 

weaned by the  high pos tweaning nut r i tion group . Age of f irs t breed ing 

was s igni f icant for 24 , 36 , and 48 mo when inc luding 1 2-mo produc t ion . 

This  was due to the 7 -mo pregnant ewes being the only ewes weaning 

lamb s  at 1 2  mo of age . · Year of production was found to be a 

s igni f ic ant  factor at 24  to 60 mo of age when inc lud ing and exc luding 

1 2�o produc t ion . S idwel l  and Grands t af f  ( 1 949 ) , S idwe l l  and Mil ler 

( 1 97 1 c ) , and Thrift and Dut t ( 1 97 6 )  rep or t ed s imil ar resul t s . 

Ac cumulative k ilograms o f  lamb we aned per ewe present were 

1 91 . 22 kg when inc luding 1 2-mo produc t ion ( table  27 ) and 1 85 . 92 kg when 

exc lud ing 1 2-mo product ion ( tabl e  28 ) . Ewe breed , pos tweaning 

nutr ition , age o f  f irs t breed ing , and year of product ion fol lowed the 

same s ignif icanc� pattern as  per ewe entering . 

Woo l  Product ion.  Woo l  product ion i s  another valuable  commod ity 

produced by the ewe . Annual  f leece weight r anged from 3 . 22 kg at  12  mo 

to 4 . 7 3  kg at  60  mo of age ( tabl e  2 9 ) . S ing l e-born ewes produced more 



TABLE 2 5 .  LEAST-SQUARES MEANS AND STANDARD DEVIATIONS FOR ACCUMULATIVE 
KILOGRAMS OF LAMB WEANED PER EWE ENTERING THE STUDY 

A&e�..Q 
Paiameter 1 2  24 36 48 6 0  7 2  

Overa l l  •ean 6 . 1 2  ( 586 )b 30 . 7  4 ( 586 ) 57 . 92 ( 586 ) 84 . 5 8  ( 586 ) 1 08 . 84 ( 586 ) 1 23 . 4 9  ( 3 86 )  

· Eve type o f  bir th  
S ing l e  6 . 27 ( 2 1 4 ) 3 1 . 49 ( 2 1 4 )  5 9 . 00 ( 2 14 )  85 . 9 1  ( 2 1 4 )  1 1 0 . 04 ( 2 1 4) 1 2 5 . 96 ( 1 48 )  
Mu l t ip le  5 . 92 ( 37 2 )  29 . 98 ( 37 2 )  56 . 84 ( 3 7 2 )  83 . 2 5  ( 37 2 )  1 07 • 6 4 ( 3 7 2 ) 1 2 1 . 1 1  ( 23 8 )  

Eve breed& *** *** *** *** *** *** 
T 3 . 97 ( 297 ) 27 . 1 7  ( 297 ) 5 1 . 3 3  ( 2 97 ) 7 5 . 3 0  ( 297 ) 9 5 . 7 6  ( 297 ) 1 04 . 6 9  0 9 5 )  
S X T 8 . 22 ( 289)  34 .30  ( 289 )  64 . 5 1  ( 28 9 )  93 . 8 5  ( 289 )  1 2 1 . 92 ( 28 9 )  1 42 . 3 7  ( 1 9 1 )  

Postvean ing nut r i t ion ** 
H igh · 7 . 2 1  ( 293 ) 3 1 . 7 8  ( 293 ) 60 . 64  ( 293 ) 88 . 3 2  ( 293 ) 1 1 3 .48 ( 293 ) 1 3 0 . 43 092 ) 
Moderate 4 . 98 ( 293 ) 29 . 6 9  ( 293 ) 5 5 . 1 9  ( 293 ) 80 . 84 ( 293 ) 1 04 . 20 ( 2 93 ) 1 1 6 .6 3  ( 1 94 )  

Age of  f irs t breed ing ••• •• • 
7 mo -- 40 .03 ( 23 2 ) C  6 5 . 44 ( 23 2 ) C  94 . 20 ( 23 2 ) C  1 1 7 . 5 4 ( 23 2 )  1 3 0 . 1 3  0 59 )  
1 9  mo - - 2 9 . 1 4  ( 1 98 ) d 56 . 82 ( 1 98 ) Cd 83 . 56 ( 1 9 8 ) Cd 1 1 0 .6 1  ( 1 98 )  1 3  3 • 56  ( 1 3  8 )  
7 mo , open -- 23 . 03 ( 1 56 ) d 5 1 . 49 ( 1 56 ) d 7 5 . 9 7  ( 1 56 ) d 9 8 . 3 7  0 56 )  1 06 . 90 ( 89 )  

Year of  produc t ion ••• ••• • •• • •• • 
1 97 2  3 . 88 ( 1 1 0 )  
1 973 6 . 05 ( 1 3 7 )  16 . 42 ( 1 1 0 ) e  
1 974  6 . so ( 1 3 9 )  33 . 5 5  ( 1 37 ) d 3 5 .0 1  ( l l O )c 
1 97 5  7 . 95 ( 1 1 0 )  1 9 . 88 ( 1 3 9 ) C  58 .07  ( 13 7 ) d 52 . 99 ( l lO) c 
1 976 6 . 1 0  ( 90 ) 39 . 0 1  ( l l O) de 53 . 84 ( 1 3 9 ) d 90 . 7 8  ( 1 3 7 ) d 83 . 50 O l O) C  
1 977 44 .82 ( 90 ) e 6 1 . 2 1  ( l l O ) d 86 .08 ( 1 3 9 ) d 1 1 7 . 6 8  ( 1 3 7 ) de 1 02 . 02  ( l l O ) C  
1 97 8  8 1 . 46 ( 90 ) e 7 5 .40 ( l l O )d 1 1 2 . 45 ( 1 3 9 ) de 1 3 3 . 57 ( 1 3 7 ) Cd 
1 97 9  1 1 7 • 6 2 ( 90 ) c 9 1 . 84 ( 1 1  O ) cd ps . 0 1  < 1 3 9 ) d 
1 980 1 3  8 • 7 4 ( 90)  e 

S t andard deviat ion 9 . 98 22 . 64  3 7 . 2 4  5 5 . 53 7 4 . 57 9 1 . 82 

8 T • Targhee , S x T • Su f folk x Targhee . 
b Values· wi th in parentheses represen t number o f  obse rvat ions . 
c , d , e Huns with  d i f ferent super scr ip t s  in the e ame co lumn and main e f fec t  d if fer  ( Pi. O S ) .  

*P< .05 . 
••P<. o t . 

•••P3:. oo5 . 
\D 
.p..· 



TABLE 26 . LEAST-SQUARES MEANS AND STANDARD DEVIATIONS FOR ACCUMULATIVE 
�ILOGRAMS OF LAMB WEANED PER EWE ENTERING THE STUDY 

( EXCLUDING 1 2-HO PRODUCTION ) 

Age1 mo 
Parame ter 24  3 6  48 6 0  

Overal l  mean 2 5 .45  ( 586 )b 52 . 6 3  ( 586 ) 7 9 . 2 9  ( 586 ) 1 03 . 5 5  ( 586 ) 

Ewe type of b i rth 
S ing l e  2 5 . 99 ( 2 14 )  53 .49  ( 2 1 4) 80 . 40 ( 2 1 4 )  1 04 . 54 ( 2 1 4 ) 
Mu l t ip l e  2 4 . 9 1  ( 37 2 )  5 1 . 7 6  ( 37 2 )  7 8 . 1 7  ( 3 7 2 )  1 02 . 56 ( 3 7 2 )  

Ewe breed• ** *** *** *** 
T 2 2 . 7 4  ( 297 ) 46 . 90 ( 29 7 )  7 0 .87  ( 297 ) 9 1 . 3 3  ( 297 ) 
s X T 28 . 1 6 ( 289)  58 .36  ( 289 ) 87 . 7 0  ( 289 )  1 1 5 . 7 8  ( 28 9 )  

Pos twean ing nut r i t ion 
H igh 2 5 .6 9  ( 293 ) 54-. 5 4  ( 293 ) 82 . 22 ( 293 ) 1 07 . 3 8  ( 293 ) 
Moderate 2 5 . 2 1  ( 293 ) 50 . 7 2  ( 2 93 )  7 6 . 36  ( 293 ) 99 . 7 2  ( 293 ) 

Age of f ira t breed ing 
7 mo 24 . 6 1 ( 23 2 )  50 . 0 2  ( 23 2 )  7 8 . 7 8  ( 23 2 ) 1 02 . 1 2  ( 23 2 )  
1 9  mo 2 8 . 82 0 98)  56  . so 0 98 )  83 . 2 4  ( 1 98 )  1 1 0 . 2 9  ( 1 9 8 )  
7 mo , open 2 2 . 9 1 ( 1 56 ) 5 1 . 3 7  ( 1 56 )  7 5 . 84 ( 1 56 ) 98 . 2 5  ( 1 56 )  

Year o f  produc t ion *** *** *** *** 
1 97 3  1 3  • 4 3  ( 1 1  0 )  c 
1 97 4  28 .64  ( 137 ) d 32 . 02  ( l l O ) c 
1 97 5 · 1 5  . 1 3  ( 1 3 9 ) C  53 . 1 6  ( 1 37 ) d 50 . 00 ( l l O ) C  
1 976 33 . 30  ( l l O )d 49 .09  ( 13 9 )d 85 . 88  ( 1 3 7 ) d 80 . 5 1  ( l l O ) c 
1 977 36 . 7  4 ( 90 )d 5 5 . 5'0 ( l l O )d 8 1 . 3 3  ( 1 3 9 ) d 1 1 2 . 7 7  ( 1 37 ) de 
1 97 8  7 3 . 3 8  ( 90 ) e 6 9 .6 9  ( l l O ) cd 1 07 . 7 0  ( 1 3 9 ) cde 
1 97 9  1 09 . 5 4  ( 90 ) e 86 . 1 2  ( l l O ) cd 
1 980 1 03 .66 ( 90 ) e 

S tandard dev iat ion 2 1 . 2 0  3 5 . 7 7  5 4 . 26 7 3 . 3 0  

a T • Targhee , S x T • Suffolk x Targhee . 

7 2  

1 1  9 • 1 7 ( 3 86 ) 

1 2 1 . 3 9  ( 1 48)  
1 1 7 . 0 2  ( 23 8 )  

*** 
1 01 . 07 ( 1 95 ) 
1 3 7 . 3 4  ( 1 9 1 )  

1 25 .6 6  ( 1 92 ) 
1 1 2 . 7 5  ( 1 94 )  

1 1 6 . 99 ( 1 5 9 )  
1 3 3 . 5 8 ( 1 3 8 )  
1 07 . 03 ( 8 9 )  

9 8 . 8 9  ( 1 1 0 )  
1 28 . 5 5  ( 1 3 7 )  
1 30 . 1 7  . ( 1 3 9 )  

90 . 03 

b Va lues  within parentheses represen t  number of observat ions . 
c , d , e Means with  d i f feren t superscr ipt s  in t he s ame co lumn and main e f fe c t  d if fer  ( Pi. 0 5 ) . 
**P< . O l . 

***P�. oos . 

\0 
VI 
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TABLE 27 . LEAST-SQUARES MEANS AND STANDARD DEVIATIONS FOR ACCUMULATIVE 
KILOGRAMS OF LAMB WEANED PER EWE PRESENT 

Age1 mo 
Parameter 1 2  24 36 48 60 

Overa l l  mean 6 . 2 9  ( 57 2 ) b 33 . 95 ( 521 ) 6 9 . 36  ( 46 5 )  1 1 0 . 50 ( 3 98 )  1 55 . 5 2  ( 3 33 )  . 

Ewe type of b ir th  
S ing l e  6 . 40 ( 2 1 2 ) 3 3 . 7 1  ( 20 2 )  6 7 . 97 0 80 )  1 07 . 1 9  0 58 )  1 50 . 03  0 28 )  
Mul t ip le  6 . 1 5  ( 360 )  34 . 1 6 ( 3 1 9 )  7 0 . 6 9  ( 285 ) 1 1 3 . 7 6  ( 240 ) 1 6 0 .99  ( 20 5 )  

Ewe breed& *** *** *** *** *** 
T 4 . 1 5  ( 2 90 ) 30 . 1 8  ( 266 )  6 1 .00 ( 23 8 )  98 . 28 ( 200) 1 3 7 . 2 2 ( 1 6 5 )  
S X T 8 . 41 ( 282 ) 3 7 . 6 9  ( 25 5 )  . 7 7  . 6 6  ( 227 ) 1 22 .66 098 )  1 7 3 . 8 1  ( 16 8 )  

Pos twean ing nut r i t ion ** 
H igh 7 . 47 ( 286 ) 3 4 . 5 9  ( 264 )  7 1 . 3 7  ( 236 ) 1 1 2 . 0 1  ( 203 ) 1 57 .46 ( 16 7 )  
Moderate 5 . 08 ( 286 ) 3 3 . 29 ( 2 57 ) 6 7 . 2 9  ( 22 9 )  1 08 . 93 0 9 5 )  1 53 . 5 7  ( 16 6 )  

Age o f  f ir s t  breed ing *** *** *** *** 
7 mo -- 44 . 7 2 ( 1 9 9) c 7 8 .3 4  ( 1 80 ) C  1 2 5 . 7 0  ( 1 5 5 ) c 1 7 2 . 9 1  ( 1 28 ) C 
1 9  mo -- 3 1 . 3 2  ( 1 82 )d 67 . 1 8  ( 16 3 ) d 1 06 .6 3  ( 1 4l ) d 1 4 9 . 0 5  0 23 ) d 
7 mo , open -- 2 5 . 7 7  ( 140 )d 6 2 .48 ( 1 22 )d 99 .09 ( 1 02 ) d 1 44 . 5 9  ( 82 ) d 

Year of produc t ion *** ••• *** *** 
1 9 7 2  4 . 1 8  ( 1 06 )  
1 973  6 . 2 2  ( 1 3 4)  1 8 . 83 ( 1 00 ) c 
1 974 6 . 94 ( 1 3 2 )  37 . 3 5  ( 1 23 )d 43 . 43 ( 88 ) C  
1 97 5  7 . 94 ( 1 1 0 )  23 . 85 ( 1 1 4 ) C  6 7 . 8 1  ( l l J )d 7 1 .4 1  ( 7 7 ) c 
1 916 6 . 09 ( 90 ) 43 . 96 ( 96 )d 6 7 . 7 4  ( l O S ) d 1 1 2 .6 9  ( 97 ) d 1 2 1 . 3 1  ( 7 0 ) C  
1 97 7  45 . 6 9  ( S8) d 7 4 . 2 5  ( 83 ) d 1 1 5 . 57 ( 9 5 ) d 1 5 8 .7 1  ( 7 9 ) d 
1 97 8  93 .4 1  ( 7 6 ) e 1 03 . 1 5  ( 6 3 ) d 1 5 8 .6 5  ( 87 ) d 
1 97 9  1 49 . 54 ( 6 6 ) e 1 44 .49 ( 47 ) Cd 
1 980 1 94 .41 ( 5 0 ) e  

S tandard dev iat ion 1 0 . 1 1  2 1 . 3 3  3 1 . 58 43 . 95 54 . 7 9  

8 T • Targhee ,  S x T • Su f fo lk  x Targhee . 
b Va lues within parentheses represent number o f  obs e rva t i ons . 
c , d , e  Means with  d i f ferent superscr ip t s  in the s ame co lumn and maio e f fec t  d i ffer ( P�. 05 ) . 
**P< .0 1 . 

***PI.oo5 . 

7 2  

1 9 1 . 2 2  ( 1 7 9 )  

1 9 1 . 40 ( 6 9 )  
1 9 1 . 04 ( 1 1 0 )  

*** 
1 6 9 . 5 2 ( 8 7 )  
2 1 2 . 92 ( 92 ) 

1 9 1 . 47 ( 89 ) 
1 90 . 97 ( 90 ) 

207 . 41 ( 6 7 )  
1 85 . 88 ( 7 4 )  
1 80 . 36 ( 3 8 )  

·*** 

1 5 9 .6 7  ( 5 4 ) C  
203 . 3 1 ( 5 9 ) d 
2 1 0 . 6 8  ( 66 ) d I 

6 4 . 00 

. \D 
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Parameter 

Overa 11 mean 

Ewe type o f  b irth 
S ing l e  
Mu l t ip l e  

Ewe breed• 
T 
S x T 

Pos twean ing nut r i t ion 
High . 
Moderate 

Age of  first breed ing 
7 mo 
1 9  mo 
7 mo , open 

Year of produc t ion 
1 97 3  
1 974 
1 975  
1 976 
1 977  
1 978  
1 97 9  
1 980 

S tandard deviat ion 

TABLE 2 8 .  LEAST-SQUARES MEANS AND STANDARD DEVIATIONS FOR 
ACCUMULATIVE KILOGRAMS OF LAMB WEANED PER EWE PRESENT 

( EXCLUDING 1 2-MO PRODUCTION)  

Age1 mo 
24 36 48 60 

2 8 . 41 ( 52 1 ) 6 3 . 7 4  ( 46 5 )  1 04 . 88 ( 3 98 )  1 49 . 87 ( 33 3 )  

28 . 04 ( 202 )  6 2 . 2 7  ( 1 80 ) 1 01 . 3 0  ( 1 58 )  1 44 . 2 4  ( 1 28 ) 
28 . 7 9  ( 3 1 9 )  6 5 . 1 8  ( 285 ) 1 08 . 43 ( 240 ) 1 5 5 . 5 1  ( 20 5 )  

*** *** *** *** 
26 . 50 ( 26 6 )  5 6  . 3 7 . ( 238)  93 .48 ( 200) 1 3 2 . 5 1  ( 1 6 5 )  
3 1 . 23 ( 2 5 5 )  7 1 .08 ( 227 ) 1 1 6 . 2 5  ( 1 98 )  1 6 7 . 24 ( 16 8 )  

2 8 . 20 ( 26 4) • 6 4 . 98 ( 236 ) 1 05 . 80 ( 203 ) 1 5 1 . 2 2  ( 1 6 7 )  
28 .63  ( 257 ) 6 2 . 47 ( 22 9 )  1 03 . 93 ( 1 95 ) 1 48 . 5 2  ( 1 6 6 )  

2 8 . 62  ( 1 99 )  6 1 . 93 ( 1 80 )  1 09 . 30  ( 1 5 5 )  1 55 . 83 ( 1 28 )  
3 1 . 00 ( 1 82 )  66 . 96 ( 16 3 )  1 06 . 44 ( 1 41 ) 1 49 . 0 1 ( 1 23 ) 
2 5 .6 3  ( 1 40 ) . 6 2 . 2 8  0 2 2 )  9 8 . 86 ( 1 02 )  1 44 . 7 7  ( 82 ) 

*** *** *** *** 

1 5 . 40 ( l OO ) c 
3 1 . 8 5  ( 1 23 )d 3 9 . 9 1  ( 88 ) C 
1 9 ,03 ( 1 1 4) C  6 2 . 2 2  ( 1 1 3 )d 6 7 , 50 ( 7 7 ) C  
38 .01  ( 96 ) d 6 2 . 96 ( 1 05 )d 1 06 . 95  ( 97 ) d 1 1 7 . 0 5  ( 7 0 ) C  
37 . 7 8  ( 88) d 6 8 . 3 1  ( 83 )d 1 1 0 . 7 8  ( 9 5 )d 1 53 . 3 0  ( 7 9 ) d 

85 . 2 3  ( 7 6 ) e 97 . 2 2  ( 6J ) d 1 54 . 1 7  < 87 ) d 
1 41 . 88 ( 66 )e 1 3 7  • 9 5  ( 47 ) Cd 

1 86 . 89 ( 50 ) e 

20 . 34  3 0 . 43 42 . 64  53 . 6 4  

a T • Targhee , S x T • Suf fo l k  x Targhe e .  

7 2  

1 85 . 92 ( 1 7 9 )  

1 85 . 8 1 ( 6 9 )  
1 86 • 0 2 ( 1 1  0 )  

*** 
1 6 4 . 98 ( 87 ) 
2 06 . 85 ( 92 ) 

1 85 . 97 ( 89 )  
1 85 . 87 ( 90 ) 

1 9 1 . 3 9  ( 6 7 )  
1 85 . 9 1 ( 74 )  
1 80 . 46 ( 38 )  

*** 

1 56 . 1 6  ( 5 4) c 
1 96 . 41 ( 5 9 ) d 
205 .1 9 ( 6 6 ) d 

6 3 . 47 

b Values within parentheses represent number o f  observa t ions . 
c , d , e  Means with d i f feren t supersc ripts  in the same co lumn and ma in e f fect  d i f f e r  ( P�. 0 5 ) . 
***Pi.005 . 

\0 
........ 



TABLE 2 9 . LEAST-SQUARES MEANS AND STANDARD DEVIATIONS FOR ANNUAL 
FLEECE WEIGHT (KG ) 

Age1 mo 
Parameter 1 2  24  36  48 60 7 2  

Overa l l  mean 3 . 2 2  ( 55 9 )b 4 . 5 9  ( 504) 4 .3 3  ( 41 4 )  4 . 3 3  ( 3 84)  4 . 7 3  ( 3 2 9 )  4 .6 9  0 82 )  

Ewe type o f  b i rt h  *** * 
S ing l e  3 . 3 1  ( 2 1 0 )  4 .6 3  ( 1 96 ) 4 . 41 ( 1 5 1 ) 4 . 3 7  0 52 )  4 . 7 6  ( 1 2 5 )  4 . 7 8  ( 7 2 )  
Mu l t ip l e  3 . 1 2  ( 349) 4 . 53 ( 308 ) 4 . 2 4  ( 26 3 )  4 . 2 8  ( 23 2 )  4 . 7 2  ( 204) 4 . 5 9  ( 1 1 0 )  

Ewe breed& *** *** *** *** *** *** 
T 3 .36  ( 285 ) 4 . 88 ( 257 ) 4 .6 5  ( 2 1 0 )  4 .6 5  0 94 )  5 . 1 1  ( 1 62 ) 5 . 06 ( 87 ) 
s X T 3 . 06 ( 27 4) 4 . 28 ( 247 ) . 4 . 00 ( 204) 4 . 00 ( 1 90 ) 4 .3 7  ( 167 ) 4 . 3 1 ( 9 5 )  

Postwean ing nutr i t ion *** ** ** 
H igh 3 . 33  ( 2 83 ) 4 .6 3  ( 259 )  4 . 43 ( 2 1 6 ) 4 . 44 0 9 5 )  4 . 7 9  ( 164 )  4 .6 5  ( 89 )  
Moderate 3 ·. 1 0  ( 27 6 )  4 . 54 . ( 245 ) 4 . 22  098 )  4 . 2 1  ( 1 8 9 )  4 .6 8  ( 16 5 )  4 .  7 2  ( 93 ) 

Age o f  f ir s t  b reed ing *** *** 
7 mo 3 .05  ( 2 24) C: 4 . 43 ( I BS ) c:  4 . 2 8  ( 1 6 2 )  4 . 26 ( 1 57 ) 4 .7 2  ( 1 36 )  4 .6 5  ( 6 8 )  
1 9  mo 3 . 49 ( 1 90) d 4 . 54 ( 1 7 8 ) C  4 .3 1  0 42 )  4 . 40 ( 1 34 )  4 .7 4  ( 1 23 )  4 .66 ( 7 5 )  
7 mo , open 3 . 1 0  ( 145 ) C  4 . 7 8  ( 1 4l )d 4 .3 9  ( 1 1 0 )  4 .3 2  ( 93 ) 4 .7 5  ( 7 0 )  4 .7 4  ( 3 9 )  

Year of  product ion *** *** *** *** *** *** 
1 97 2  3 .6 0  ( 1 05 ) C  
1 973  3 . 1 0  ( 1 29 ) d 4 . 03 ( 97 ) C  
1 974  3 . 33  ( 1 27 ) e 4 . 90 0 23 )d 3 . 9 5  ( 3 9 ) C  
1 97 5  l . 1 5  ( 1 09 ) de 4 . 48 ( 1 05 ) e 4 . 6 2  ( 1 1 2 ) d 4 . 2 4  ( 7 5 ) Cd 
1 976 2 . 89 ( 89) f 4 . 70  ( 9 2 )de 3 . 94 ( 1 04) C: 4 . 36 ( 90 ) Cd 3 . 97 ( 6 9 ) C  
1 977  4 . 80 ( 1 87 ) d 3 . 98 ( 8J ) C  4 . 5 8  ( 93 ) C  5 . 1 7  ( 7 7 ) d 4 . 53 ( 5 5 ) C  
1 978  5 . 1 2  ( 76 ) e 4 . 0 1  ( 6 2 ) d 4 . 86 ( 8 7 ) d 5 . 42 ( 6 1 )d 
1 97 9  4 . 44 ( 6 4 ) C  4 .0 5  ( 5 0 ) C  4 . 1 0  ( 6 6 ) e 
1 980 5 .6 4  ( 46 ) e 

S t andard dev iat ion . 53 . 66  . 6 5  . 7 6  • 7 2  • 7 6  

a T • Targhee , S x T • Su f fo lk  x Targhee . 
b Values w i th in paren theses represent number o f  observat ions . 
c , d , e , f Mean s with d i f ferent euperscr ipt e' in the e ame co lumn and ma in e f fec t  d iffer  ( Pi. 0 5 ) . 

*P�. o 5 . 
**P�. 01 . 

***P�.oo5 . 
\0 
00 



9 9  

woo l  a t  1 2  (P�. O O S ) and 3 6  mo ( P�. O S ) . Brown e t  a l . ( 1 966 ) found 

mu lt ip le-born ewe s to have a l ower number of  woo l  f ibers  and the refore 

produ c ed les s k i l ograms of  woo l annu a l ly .  Targhee ewe s produced _more 

woo l  at a l l ages  ( P�. OOS ) . The h igh po s twe aning nut r i t ion ewes 

produced more woo l  at 1 2  ( P�. OOS ) , 3 6 , and 48 mo of  ag e ( P�. 0 1 ) .  Thi s  
' .  

was in agreement wi th resul ts  report ed by Brad ford e t  al . ( 1 96 1 )  and 
I 

Burfen ing e t · al . ( 1 97 1 ) .  Age o f  f ir s t  breed ing group s d is p l ayed s ome 

d if ferenc e (P�. OOS ) at  1 2  and 24  mo of age , with l i t t le con s i s t enc y 

between the s e  two ages . Br igg s ( 1 936 ) , Ensming er ( 1 970 ) , and Burfening 

e t  a l . ( 1 97 2 )  repo rted no e f fe c t  o f  ag e o f  firs t breed ing on f le e c e  

we ight . Year o f  product ion w a s  a s igni f ic ant s ource o f  var iat ion 

( P�. OOS ) on annu al  f l eece we ight . Terr i l l et a l . ( 1 947 ) sugge s t ed that 

we ather d ifferenc es  be tween years caused  the l arges t var iat ion in woo l  

product ion o f  any one fac tor ana ly zed . 

Annua l  f l eece  we ight · for ewes l amb ing e l imina tes the nut r i t ion 

advantage  a barren ewe may have on annual  f leece produc t ion . F l eece  

we ight for ewes l amb ing ranged from 3 . 05  kg  a t  12  mo to 4 . 7 9  kg  at  

6 0  mo of age  ( t ab le 3 0 ) . The s e  average va lue s were  quite  s imil ar to  

the averages  of  all  ewes exc ept a t  12  mo when only a th ird o f  the ewe s  

lambed . S ing l e-born ewes that l ambed produced more woo l  ( P�. O S ) at  3 6  

mo of age than twin-born ewes that l ambed . Ewe breed demons·trat ed the 

same s ig n i f ican t  ef fec t on f leec e weight for ewes l amb ing as f leec e 

we ight for a l l  ewes . Po s twean ing nut r i t ion and age o f  firs t breed ing 

a l s o  exh ib i t ed s imil ar resu l t s  for ewes l amb ing as for a l l  ewes with 



TABLE 30 . LEAST- SQUARES MEANS AND STANDARD DEVIATIONS FOR FLEECE 
WEI GHT ( K G )  FOR THOSE EWES LAMB I NG 

A&e 1 mo 
Parameter 1 2  2 4  3 6  48  6 0  

Overa l l  mean 3 . 05  ( 224 )b 4 .6 0  ( 456 ) 4 . 34 ( 37 6 )  4 . 3 1  ( 349 )  4 .  79  ( 2 93 ) 

Ewe type o f  b i rth * 
S ing l e  3 . 1 1  ( 7 9 )  4 .6 5  ( 1 7 0 )  4 . 42 0 27 )  4 . 3 2  ( 1 3 7 ) 4 . 83 ( 1 1 4 )  
Moderate 2 . 9 8  ( 1 49 ) 4 . 5 5  ( 286 ) 4 . 2 5 ( 249 ) 4 . 30  ( 2 1 2 )  4 . 7 5  0 7 9 )  

Ewe breed• ••• • •• • •• • •• • •• 
T 3 . 2 5  ( 9 2 )  4 . 92  ( 226 ) 4 .6 8  ( 1 88) 4 .6 3  ( 1 7 5 )  ' 5 . 1 4  ( 1 43 ) 
S x T 2 . 84 032 ) 4 . 2 8  ( 230 )  4 . 00 ( 1 88)  4 .00 ( 1 7  4 )  4 . 43 ( 1 50 )  

Pos twean ing nutr i t ion * * 
High 3 . 1 1  0 22 )  4 .6 5  ( 230 )  4 .42 ( 1 96 )  4 . 42 ( 1 7 4 )  4 . 82 049)  
Moderate 2 . 9 8  ( 1 02 ) 4 . 54 ( 2 26 ) 4 . 26 ( 180 ) 4 . 2 1  ( 1 7 5 )  4 .  7 5 0 44)  

Age of f ir s t  breed ing •••• 
7 mo - -- 4 .46 ( 1 6 8 ) C  4 .3 0  ( 1 44) 4 . 2 5  ( 1 43 )  4 . 7 9  ( 1 22 )  
1 9  mo -- 4 . 56 ( 1 67 ) Cd 4 , 3 1  ( 1 3 1 ) . 4 . 3 9  0 24) 4 . 84 ( 1 09 )  
7 mo . open -- 4 .7 7  ( 1 2 l )d 4 . 41 ( 1 01 ) 4 . 3 0  ( 82 ) 4 . 7 3  ( 6 2 )  

Year of  produc t ion ... *** *** * *** 
1 9 7 2  3 .6 7  ( 42 )C  
1 97 3  2 . 4 1  ( 50) d 4 . 1 4  ( 6 Q ) C  
1 974  3 . 2 4  ( 5 9 ) e 4 . 89 ( 1 16 ) d 3 . 93 ( 3 0 ) C  
1 97 5  3 . 06 ( 5 2 ) e f  4 . 44 ( l OS ) e 4 .6 4  ( l O S ) d 4 . 2 4  ( 6 8 ) Cd 
1 976 2 . 85 ( 2 1 ) f 4 . 7 1  ( 90 )d 3 . 9 5  ( 98) C 4 . 34 ( 85 ) Cd 3 . 9 9  ( 66 ) C  
1 977  4 . 81  ( 8S )d 4 .04 ( 7 6 ) C  4 . 53 ( 8S )d 5 . 1 5  ( 6 S ) d 
1 97 8  5 . 1 3  ( 6 7 ) e 4 . 00 ( 5 5 ) C  4 . 88 ( 7 6 ) d 
1 97 9  4 . 47 ( 5 6  ) d 4 , 1 4  ( 43 ) C  
1 980 5 . 7 9  ( 43 ) e 

Lamb type of b irth  
S ing l e 3 . 06" ( 1 6 1 )  4 .6 3  ( 2 90 ) 4 .3 4  ( 1 82 ) 4 . 3 1  ( 1 30 )  4 . 86 ( 84 )  
Mu l t ip l e  3 . 04 ( 6 3 )  4 . 5 7 ( 166 ) 4 . 34  ( 1 94) 4 . 3 2  ( 2 1 9 ) 4 . 7 1  ( 209 ) 

S tandard deviat ion . 44 . 6 2  . 6 6  • 7 5 . 7 2  

a T • Targhe� , S x T • Suffo l k  x Targhee . 

7 2  

4 . 6 7  ( 16 2 )  

4 . 7 8  ( 6 5 )  
4 . 56 ( 97 ) 

• •• 
5 . 04 ( 7 5 )  
4 . 3 0  ( 87 ) 

4 .6 3  ( 82 ) 
4 .  7 1  ( 80 ) 

4 .6 0  ( 6 2 )  
4 . 6 5  ( 6 8 )  
4 . 7 5  ( 3 2 )  

*** 

4 . 5 1  ( 49 ) C  
5 . 48 ( 53 )d 
4 . 0 1  ( 6 o ) e 

4 . 56 ( 47 ) 
4 . 7 8  ( 1 1 5 )  

• 7 3  

b Values w i th in paren theses repreeent number o f  obse rva t i on s . 
c . d , e . f  Mean s with d i f fe ren t supers c r ipt s i n  the s ame co lumn and main e f fec t  d iffer  ( P�. O S ) . 

*P< . O S . 
***P�. oos . ...... 

0 
0 
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the exc ept ion o f  1 2�o product ion . Ye ar of  produc t ion had a 

s ign if icant e ffect on f l eece  we ight of  ewes lamb ing at  a l l  age s . 

Accumulative f l eece weight per ewe enter ing ( t ab l e  3 1 )  ave raged 

17 . 3 6  kg by 72 mo of age . S ing l e-born ewes produced more woo l  a t  1 2  mo 

and th i s  d ifferenc e per s i s t ed to 60  mo of age at  a s ignif icant l eve l . 

Targhe e ewes produced a higher accumul a t ive f l eece  we ight up to 6 0  mo 

of  age . The . lack of  a d if ferenc e a t  7 2  mo for accumu la t ive woo l weight 

per ewe entering the s tudy was unexpe c t ed s inc e Targhee ewes  produced a 

heavier c l ip (P�. 005 ) than Suffo lk x Targhee ewes at  al l age s  as  

portrayed in  t ab l e  2 9 . The high po stwean ing nut r it ion ewe s  produced 

more woo l as year l ing s and ma int ained this advantage to 60 mo of age . 

Evans e t  al . ( 1 97 5 )  found a s imil ar but l arger d if ferenc e . 

Ewes not expo sed to a ram unt i l  1 4  mo of age produced more woo l  

a t  1 2  mo o f  age than the ir  contempor arie s ; but th is higher produ c t ion 

was only ma intained over the 7 �o pregnan t group - and on ly unt i l  36  mo 

of age . The added nut r ient s t ra in on the 7 -mo pregnant ewe s  o f  rais ing 

lamb s  may account for this  d i f fe rence . Year of product ion was a 

s ign if icant factor at a l l  ag e s . 

Attr it ion 

About 45% of the or ig ina l ewes  were s t il l a l ive at 7 2  mo of  age 

( tab l e  3 2 ) . At trit ion averaged 1 0 . 0% f�om 1 2  to 6 0  mo of ag e ,  but at  0 

to 1 2  mo of age the death l o s s was 1 2 . 3 6% of the ent ire popu l a t ion and 

60 to 7 2  mo of age death los s was 2 . 63% . S ing l e-born ewes had a s lower 

at t r i t ion rate from 1 2  t o  36  mo and at 7 2  mo of age . Unknown cau s e s  

were the d ispo s a l  reas on t h a t  ac count ed f o r  the ma j or ity of t h i s  

. i 
' ; 



TABLE 3 1 . LEAST-SQUARES MEANS AND STANDARD DEVIATIONS FOR ACCUMULATIVE 
FLEECE WEIGHT (KG) PER EWE ENTERING THE STUDY 

Parame ter 

Ove ra l l mean 

Ewe typ@ of b i rth  
S ing l e  
Mu l t ip l e  

Ewe breed• 
T 
s X T 

Pos twean ing nut r i t ion 
H igh 
Moderate · 

Age of f irst breed ing 
7 mo 
1 9  mo 
7 mo , open 

Year of product ion 
1 972  
1 973  
1 974  
1 97 5  
1 976 
1 977  
1 9 7 8 
1 97 9  
1 980 

S t andard deviat ion 

1 2  

3 . 09 ( 586 )b 

*** 
3 . 23 ( 2 1 4 )  
2 . 95 ( 3 7 2 )  

*** 
3 . 2 5  ( 297 ) 
2 . 93 ( 289)  

*** 
3 . 24  ( 293 ) 
2 . 94 ( 293 ) 

*** 
3 . 00 ( 23 2 ) C  
3 . 3 7  ( 1 98) d 
2 . 90 ( 1 56 ) C  

*** 
3 . 41 ( l l O ) C  
2 . 96 ( 1 37 ) d  
2 . 96 ( 1 3 9 ) d  
3 . 1·3 ( l l O ) cd 
3 . 00 ( 90 )d 

. 88  

2 4  

7 . 1 0  ( 586 ) 

*** 
7 . 4 1  ( 2 1 4 )  
6 . 7 8  ( 3 7 2 )  

*** 
7 . 54 ( 297 ) 
6 .6 5  ( 289 )  

* 
7 . 3 2  ( 293 ) 
6 . 87 ( 293 ) 

*** 
6 .6 5  ( 23 2 ) C  
7 . 52 ( 1 9 8 ) d 
7 . 1 2  ( 1 56 ) cd 

*** 

6 . 96 ( l l o ) cd 
7 . 36  ( 1 3 7 ) C  
6 . 3 2 . ( 1 3 9 ) d 
7 . 1 8  0 1 p) c 
7 .66 ( 90 ) C  

2 . 1 1  

8 T • Targhee , S x T • Su f fo lk x Targhee . 

Ag@1 mo 
36  48  60  

1 0 . 1 2  ( 586 )  1 2 . 94 ( 586 ) 1 5 . 44 ( 586 ) 

** ** * 
1 0 . 57 ( 2 1 4) 1 3 . 5 8  ( 2 1 4 )  1 6 . 1 5  ( 2 1 4 )  
9 .67  ( 3 7 2 )  1 2 . 2 8  ( 3 7 2 )  1 4 . 7 2  ( 3 7 2 )  

*** *** *** 
' 1 0 . 84 ( 297 ) 1 3 . 84  ( 297 ) 1 6 .6 0  ( 297 ) 

9 . 40 ( 289 ) 1 2 .02  ( 289 ) 1 4 . 28 ( 289 ) 

** * * 
1 0 . 54 ( 293 ) 1 3 . 5 1  ( 293 ) 1 6 .08 ( 293 ) 
9 . 7 0  ( 293 ) 1 2 . 36 ( 293 ) 1 4 . 7 9  ( 293 ) 

* 
9 . 54 ( 23 2 ) C  1 2 . 2 7  ( 23 2 )  1 4 . 7 5  ( 232 ) 

1 0 . 58 098 )d 1 3 . 57 098 )  1 6 .36  0 98 )  
1 0 . 23 ( 1 56 ) Cd 1 2 . 9 5  ( 1 56 ) 1 5 . 20 ( 1 56 )  

*** *** *** 

8 . 3 4  ( l l O ) C  
1 1 . 1 8  037 ) de 1 1 . 1 8  ( l l O ) C  
9 . 1 6 ( 1 3 9 ) C f 1 4 . 2 5  ( 1 37 ) d 1 3 .6 2  ( l l O ) C  

1 0 . 1 5  ( l l O) d f  1 2 . 1 8  ( 1 3 9 ) C  1 7 . 07 ( 1 3 7 ) d 
1 1 . 7 7  ( 90 ) e 1 2 . 2 5  ( 1 1 0 ) C  1 5 . 2 1  ( 1 3 9 ) Cd 

1 4 . 80 ( 90 ) d  1 3 , 7 5  ( l l O ) C  
1 7 . 5 4  ( 90 ) d 

3 . 50  5 . 04 6 . 83 

b Values w i t h in paren theses represent number of observa t ions . 
c , d , e , f Mean s  wi th  d i f feren t supe rs c r ip t •  in th@ l ame co lumn and ma in e f fect  d i f fer  ( P�. 05 ) . 

*P< .05 . 
**P<".o1 . 

***P�.oos . 

7 2  

1 7 . 36  ( 3 86 ) 

1 8 . 1 8  ( 1 48 )  
16 . 54 ( 23 8 )  

1 8 . 1 9  ( 1 9 5 )  
1 6 . 53 ( 1 9 1 ) 

1 7 . 9 1  092 ) 
16 . 8 1  0 94 )  

1 6 .6 5  0 59 )  
1 8 . 98 ( 1 3 8 )  
16 . 44 ( 89)  

. . 

1 5  • 86 ( 1 1  0 )  c 
1 9 . 1 8  ( 1 3 7 ) d  
1 7  .()3 ( 1 J 9 ) Cd 

8 . 76  

,...... 
0 
N 
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TABLE 32 . PERCENTAGE OF EWES REMAINING IN THE STUDY a 

Ag�� mo 
Parame ter 1 2  24 36  48 6 0  7 2  

Overa l l  87 . 6 4  7 8 . 5 8  6 6 . 8 9 57 . 1 7 47 . 6 1  44 . 9 8  

Ewe type of  b irth *** * ** *** 
S ing l e  9 1 . 86 83 . 7 1  7 2 . 85 6 0 . 6 3  5 0 . 6 8  49 . 7 7  
Mu l t ip l e  85 . 23 7 5 . 6 5  6 3 . 47 5 5 . 1 8  45 . 8 5 42 . 23 

Ewe· breedb 
T 87 . 1 0  7 8 . 7 1  6 6 . 45 5 5 . 48 47 . 7 4  44 . 5 2 
s X T 88 . 22 7 8 . 45 67 . 34 5 8 . 92 47 . 47 45 . 45 

Pos tweaning nut rit ion 
High 87 . 06 7 8 . 3 2  6 6 . 99 56 . 6 3  46 . 6 0  44 . 34 
Moderate 88 . 26 7 8 . 86 66 . 7 8  57 . 7 2  48 . 6 6  45 . 6 4 

Age of  fir s t  breed ing 
7 mo 89 . 22 7 9 . 7 4  6 7 . 67 57 . 76 46 . 9 8  44 . 40 
1 9  mo 92 . 93 84 . 34 7 3 . 23 6 4 . 6 5  54 . 55 5 2 . 53 
7 mo , open 90 . 3 8  80 . 1 3  6 6 . 6 7  5 4 . 49 46 . 1 5  42 . 3 1  

Year p f  b irth *** *** 
1 97 1  90 . 3 5  83 . 3 3  6 8 . 42 6 1 . 40 47 . 3 7  43 . 86 
1 97 2  89 . 93 82 . 7 3  7 1 . 22 58 . 99 46 . 7 6  41 . 7 3  
1 97 3  83 . 1 0  73 . 94 6 7 . 6 1 _6 1 . 97 47 . 1 8  43 . 6 6  
1 97 4  83 . 05 7 1 . 1 9  56 . 7 8  44 . 92 44 . 07 
1 97 5  93 . 6 2  82 . 9 8  7 0 . 2 1  57 . 45 5 4 . 26 

a Differences be tween ma in e f fect s  were t e s t ed by Chi- s quare 
pro cedure s . 

b T = Targhee , S x T = Suf folk x Targhe e .  
*P�. o5 . 

**P�. 01 . 
***P�. oo5 . 
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var iat ion .  One can a s sume that , s ince the mul t iple-born ewes were 

smal l e r  in s iz e , they may have been mor e  susc ept ib l e  to d i s e a s e  and 

coyote  kil l at young ages . Ye ar of p roduc t ion s ignif ican t l y  affected  

1 2- and 60-mo-o ld ewes . Norman and Hohenboken ( 1 97 9 )  a l s o  f ound year 

o f  produc t ion a s ignif icant fac tor and attr ibu t ed it  to the variat ion 

in envi ronment a l  e l ements • . Tab l e  33  p re s ent s a l l  ewe de aths and 

d ispo s a l  reasons . The large s t  d ispo s a l  reason was unknown c au·se s .  

Unknown cause s  mainly cons i s t ed of  mis s ing ewes . Poor udde r s , vag ina l 

pro l aps e ,  b loat , rec t a l  pro l apse ,  and poor teeth accounted for  the 

maj o r i t y  of the remaining ewe los se s . Mat thews et a l . ( 1 977 ) and Paj l 

( 1 97 8 )  reported that miss ing ewe s , poor udd e r s , and poor teeth  were the 

maj or c ause s  o f  att r i t ion .  

Tabl e  3 4  pres ents  on l y  the s ignif icant d ispo s a l  reasons . 

Unknown c ause s  were s ignif i c ant  a t  1 2 , 48 , and 7 2  mo for ewe t ype  of  

b irth with no  cons i s t ent pattern .  Unknown c aus e s  also  s ignif icant l y  

aff e c t ed a t t r i t ion f o r  ewe b reed over the ent ire s tudy , f o r  age o f  

f ir s t  breed ing at  4 8  mo , and year of  b irth a t  1 2 , 36 , 48 , and 6 0  mo of 

age and over the ent ire s tudy . Vag ina l pro l ap s e  account ed for a h ighe r  

( P�. O S ) a t t r i t ion for 7 -mo expo sed ewe s  than 1 9-mo expo sed ewe s a t  

1 2  mo o f  age . B loat was mor e . prevalent i n  the cro s sbred ewes over the 

ent ire  s tudy and was s ign if icant for year o f  b irth over the ent ire  

s tudy . Udde r  prob lems were  more common for the  moderate po s twean ing 

nut r i t ion l eve l ewes  at  60 months . 



TABLE 33 . EWE DEATH AND DISPOSAL REASONS 

· Number 
Reason o f  ewes 

Unknown c auses 222  ( 6 6 . 5 ) a 
Poor udder 3 2  ( 9 .6 )  
Vag inal pro l ap s e  1 9  ( 5 .-7 ) 
Bloat 1 3  ( 3 . 9 )  
Rectal  pro lap s e  1 1  ( 3 .3 )  
.Poor teeth 9 ( 2 . 7 )  
D ied on b ack 6 ( 1 . 8 )  
Dys toc ia  5 ( 1 . 5 )  
Blood po isoning 2 ( .6 ) 
Pneumoni a  2 ( .6 ) 
Rena l failure 2 ( .6 ) 
Sun s troke 2 ( .6 ) 
Abdominal rupture 1 ( . 3 ) 
Ac ido s is 1 ( .3 ) 
Entertoxemia 1 ( . 3 )  
Internal paras ites  1 ( .3 ) 
K i l led by c ar 1 ( . 3 )  
Storm l o s s  1 ( . 3 )  
Strangulation 1 ( .3 ) 
S tuck in bog 1 ( . 3 )  
Tramp l ed in truck 1 ( . 3 ) 

Tot al 334 �( 1 00 )  

a Values i n  parenthes e s  repres ent 
percentage of  total  ewe lo s s . 
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TABLE 3 4 .  SIGNIFICANT EWE DI SPOSAL REASONS AS 
PERCENTAGES OF EWES PRESENTa 

Age 1 mo 
Parame t er 1 2  24 36 48 6 0  7 2  

Ewe type o f  b irth * * * 
S ing le  1 . 9C 1 5 . 2C 1 . sc 
Mu l t iple  5 . 6 8 . 8  1 0 . 9 

Ewe b reedb 
T 
s X T 

Pos tweaning nut r i t ion * 
H igh 1 . 4f 
Moderat e 5 . 7 

Age o f  f ir s t  breed ing * * 
7 mo 3 .6 d 9 . 7 C 
1 9  mo . 1  9 . 2 
7 mo , open 4 . 2  1 6 . 7  

Year o f  b irth ** ** *** *** 
1 97 1 I . oc 1 8 . 2C 1 0 , 4C 1 7 . 1 C 
1 97 2  3 . 2 6 . 2 1 4 . 4  1 1 . 4  
1 97 3  9 . 7 6 . 7 1 . 1 1 2 . 6 
1 97 4  7 . 4 1 6 . 9  22 . 2  2 . 1 
1 97 5  1 . 1 1 0 . 5  1 2 . 1  . 0  

a Differenc e s  between main effec t s  t e s t ed by Chi-s quare 
procedures . 

b T = Targhee , s X T = Suf f o lk x Targhee . 
c UnknoWn c aus e s . 
d Vagina l pro l aps e .  
e B loat . 
f Udder . 

*P.5_. 05 . 
**P.5_. 0 1 . 

***P.5_. 005 . 

1 06 

Tot a l  

* * 
• 7 e 41 . 8C 

3 . 8  3 3 . 9  

** *** 
2 . 1 e 4 8 . 2C 

. o  3 8 . 0 
2 . 9 3 4 . 5  

. o  42 . 7  
6 .  7 2 4 . 4  
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SUMMARY 

S ing l e-born ewes g rew fas t er to  a 3 -kg ' he avie r  ma ture we ight 

and p roduced . 7 8  kg more woo l pe r ewe present and 1 . 48 kg more woo l to  

60  mo of ag e per ewe en ter ing . F ifty pe rc ent o f  the s ing l e  ewes were 

s t i l l a l ive at  72 mo of age , whi l e  only 42% of  the mu l t ip le-born ewes  

were s t i l l al ive . However , the mul t ip le-born ewes had a 4 . 4% h ig he r  

conc ept ion rate . 

Cro s sb red ewes  had a 3 . 3 kg heavier  ma ture we ight and a . 7  em 

shor t er mature s i ze . They a l s o  had a 2 2% h igher conc ep t ion rate at  7 

mo of age and a 5 . 85% h ighe r  overa l l  conc ep t ion rate . Furthe rmore , 

the s e  ewe s gave b irth to  . 92 more l amb s  and weaned . 85 more l ambs that 

averag ed 2 . 9 4 kg more at wean ing t ime . Neverthe l es s ,  the Targhee ewes 

produc ed 3 .6 9  kg more woo l  in the ir l i fe t ime pe r ewe pres en t , had 3 . 1%  

le s s  b loat prob l ems , but 7 . 9% mor e  deaths  a t tr ibu t ed t o  unknown c ause s .  

The h igh pos twean ing nut r it ion ewe s grew fas t e r  to  1 2  mo of 

ag e ,  weaned . 22 more l amb s per  ewe l amb ing at  12  mo of age , and 

produ c ed . 80 kg more woo l  per  ewe pres ent  in the ir  l i fe t ime than the 

moderate  po s twean ing nut r i t ion ewes . 

Seven-me pregnan t ewe s were 2 . 6 kg l ight er at 1 2  mo of  age and 

p roduc ed . O S and 1 . 1 kg l ight er f leece  at  1 2  and 24  mo of ag e ,  

re spe c t ive ly ,  than the ir contemporarie s . I f  1 2-mo produc t ion was 

inc luded , 7 -mo pregnan t ewe s gave b irth to 1 . 1 7 and 1 . 53 more  lamb s 

than 1 9-mo ewes and 7 -mo open ewe s , respe c t iv e ly , and we aned 1 . 09 and 

1 . 1 9  more lamb s  than 1 9-mo ewe s and 7 -mo open ewes , re spe c t ive ly , on a 

per ewe pre sent bas i s . Furthermore , 7 -mo pregnan t ewes weaned 23 . 86 

' I  
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and 28 . 3 6  kg more lamb than 1 9�o ewes and 7�o open ewes , 

res pe c t ively , on a per ewe pre s ent b as i s .  These  three me asurement s  o f  

l amb produc t ion o n  a p e r  ewe enter ing the ,s tudy b as is  f o l lowed the same 

trend as pe r ewe present bu t with sma l le r  d if fe renc e s . 

Year of  product i on was a very s ign i f ic ant fac tor in growth , 

mature s i ze ,  percent conc ep t ion ,  number  of  lamb s  born and weaned , 

k i l og rams o f  l amb weaned , and f leece weight . Thus , if  the p roducer 

cou ld ident ify opt imum env i ronmen tal  cond i t ions and economical ly 

contro l them or min imize  adverse  envi ronmen tal  cond it i ons , he wil l have 

gained an exc e l lent managemen t tool . 
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Source 

Ewe type of b i r t h  ( Type ) 
Ewe breed ( Bree d )  

APP!HDIX 

TAIL! 1 .  LEAST-SQUAilES ANALYSIS OF VAiliANCE OF EWE BIRTH DATE , B_liTK WE IGHT , 
WUHUIG WEIGHT , 7 -MO WEIGHT , 7-MO WITHER. R!IGBT , AND WE IGHT : REIGHT Jl.ATIO 

B i t:tb d a te• B i rth wt (k&l Wean ing wt �k&2 7 -mo wt (ka� 
df MS df KS df MS d f MS d f  

1 . 3 2 2  1 7 6 . 3 7 9*** . 1 3 044 . 1 6 8*** 1 292 7 . 1 9 1 *** 1 
1 6 7 . 27 5 1 22 . 2 56 *** 1 6 6 2 . 7 1 3**'* 1 2 7 90 . 1 09 **'* 1 

Poatwean ing nu t r i t ion ( Poatvu) 1 . 0 22 1 3 . 1 3 2** 1 . 808 1 3 404 . 5 80*** 1 
Age at f i r a t  breed ing (Ag e )  2 1 07 . 7 2 2  2 1 . 1 99 2 66 . 881 2 1 82 . 536 2 
Year of b ir t h  (Ye ar )  4 41 9 9 . 03 7 **'* 4 9 . 47 9*** 4 6 3 09 . 3 29*** 4 6 3 45 . 5 82 *** 4 
Type x b r eed 1 2 1 . 1 36 1 . 5 20 1 7 . 6 7 6  1 1 0 . 5 3 7  1 
Type x poa twn 1 1 .6 7 7  1 1 . 3 2 5 1 8 . 47 5  1 27 . 2 0 2  1 
Type z: age 2 3 4 . 3 3 9  2 . 520 2 1 . 1 66 2 1 92 . 886 2 
Type z: year 4 2 7 2 . 50 5  4 . 92 5  4 424 . 1 83 *** 4 2 9 9 . 2 9 2  4 
Breed z: poatvn 1 2 .6 9 1 1 . 3 82 1 . 3 3 2  1 . 6  81 1 
Breed x age 2 1 96 . 6 28 2 2 . 1 21 2 2 4 . 6 49 2 3 3 1 . 49 1 * 2 
Breed x year 4 46 5  .6 84* 4 1 . 2 2 5  4 2 3 2 . 280*** 4 806 . 9 2 4*** 4 
Poatvn z: age 2 5 4 . 3 80 2 . 046 2 1 2 . 5 7 3  2 1 56 . 5 82 2 
Po a tvu x year 4 5 9 . 8 1 7  4 . 97 0  4 9 4 . 90 4  4 1 1 1 1 . 7 3 3 *** 4 
Ac;e lt year 8 2 1 3 . 1 6 3  8 2 . 926 8 9 1 . 5 88 8 445 . 93 2  8 
Error 5 45 47 . 6 �6 5 47 . 4 1 3  5 46  14 .6 80 547 48 . 7 7 6 5 47 

a Daya after J anuary 1 .  
*P< . 0 5 . 

**P�.001 . 
***Pi.005 . 

7-mo w i t her 
height ( em� 

MS 

428 . 7 1 5*** 
1 . 2 7 3  

2 1 1 . 1 2 5 * 
93 . 3 7 9  

3 090 . 6 6 3*** 
4 . 5 1 0  
1 . 041 

289 .6 93 * 
2 49 . 7 41 

1 1 . 6 2 5  
1 5 4 . 86 5  
2 85 . 93 5 

93 . 9 7 3  
6 0 . 2 5 1  

1 42 . 43 9  
3 8 . 9 85 

Wt : he ight 
rat io 

{k��;: cm }  
df KS 

1 . 42 2*** 
1 . 7 58*** 
1 . 57 9*** 
2 . 0 26 
4 1 . 1 50*** 
1 . ooo 
1 . 0 1 7  
2 . 023 
4 . 0 50 
1 . 001  
2 . 0 2 4  
4 • :::16 4* 
2 . 0 07 

· 4  . 3 2 3*** 
8 . 089 

5 42 . 007 

...... 
N 
w 



TABLE 2 .  LEAST-SQUADS AHALYSIS OF VAJUAHCE FOR AN NUAL EWE WEIGHT (�G )  

A 
1 2  24 36 �§ 

SouiC� df MS df MS !l!f MS df MS 

Ewe t yp e  o f  birth ( Type ) 1 1 3 7 7 . 1 6 4*** 1 6 2 1 . 526 *** 1 800 . 1 02*** 1 81 . 6 0 1  
E w e  b reed  ( Breed ) 1 27 49 . 87 8*** 1 6 07 . 7 82 *** 1 1 203 . 1 0 5*** 1 1 220 . 7 62 *** 
Poatwean ing nut r i t ion ( Po a tvn) 1 5 0 1 . 087 *** 1 2 4 . 5 1 5  1 5 . 424 1 2 2 . 508 
Age o f  f ir a t  breeding (Ag e )  2 1 06 8 . 0 21 *** 2 3 . 848 2 . 9 1 4  2 8 . 50 5  
Year o f  produc t ion (Year)  4 1 1 26 9  . 1 1 4*** 4 3 9 1 4 . 97 8*** 4 426 7 .  847 *** 4 86 1 8 . 456*** 
Type x breed 1 . 07 3  1 1 . 1 6 1  1 8 1 . 23 1  1 1 4 . 1 6 8  
Typ e  x p o a  tvn 1 40 . 7 82 1 1 46 . 1 9 5 1 5 1 . 1 3 8  1 7 7 . 6 80 
Ty�e x age 2 2 1 . 584 2 8 . 93 8  2 9 5 . 28 1  2 1 03 . 43 0  
Type x year 4 223 . 27 6  4 6 4 . 9 29 4 1 22 . 7 88 4 1 92 . 1 1 0 
Breed x poatvn 1 2 .3 50 1 1 7 . 6 36 1 1 7 . 6 05 1 . 1 27 
Breed x age 2 3 00 . 96 7 *  2 16 . 0 1 5  2 7 0 . 3 90 2 23 . 95 4  
Breed x year 4 3 3 5  . 826 * 4 209 . 86 3  4 48 . 6 6 7  4 1 08 . 41 5 
Poatvn x age 2 6 1 . 5 23 2 9 . 896 2 1 . 804 2 6 5 . 5 5 1  
Poatvn x year 4 6 3 . 46 8  4 37 . 6 5 8  4 87 . 9 88 4 1 9 5 .6 1 9  
Age x year 8 2022 . 887 *** 8 7 22 . 1 43 *  8 3 5 4 . 3 85 8 6 6 4 .41 1 
Erro r  5 1 4  3 3 . 26 7  43 0 40 . 6 90 3 83 42 . 1 83 3 1 4 45 . 09 9  

*P5_. 0 5 . 
**P5_. 001 . 

***P5_. 005 . 

6 0  
sa MS 

1 3 26 . 448* 
1 1 9 5 . 6 0 1  
1 5 8 . 7 7 9  
2 1 3 . 85 5  
4 1 9 5 0  . 1 27 *** 
1 1 6 8 . 6 3 9  
1 1 3 8 . 23 7  
2 1 3 7 . 3 23 
4 1 8 . 5 5 9  
1 . 97 8  
2 1 7 . 7 83 
4 7 5 . 494 
2 41 . 7 7 4 
4 26 4 . 5 47 
8 1 1 6 8  . 87 3** 

2 48 5 4 . 7 27 

gf 
1 
1 
1 
2 
2 
1 
1 
2 
2 
1 
2 
2 
2 
2 
4 

1 3 1  

72 
MS 

26 1 . 1 86 *  
2 58 . 7 7 3 *  

57 . 7 1 9  
1 . 5 98 

2 5 4 . 094 
4 . 1 7 3  

26 . 1 6 9  
2 5 9 . 1 6 8  

9 4 . 6 00 
6 6 . 5 1 2  
48 . 5 20 
8 5 . 6 2 4  

27 4 . 06 5  
45 . 53 2  

899 . 7 54** 
6 3 . 3 96 

� 
N 
� 



TABLE l .  LEAST-SQUADS ANALYSIS  OF VAi.IAHCE FOR ANNUAL WEIGHT (KG ) OF THOSE EWES WEAN ING A LAMB( S )  

A&�a mo 
1 2  24 36  48 . 6 0  

Sourc e df MS d{ MS df MS df MS df MS 

Ewe t ype of  b ir t h  ( Type ) 1 3 3 9 .6 7 3*** 1 493 . 5 1 1 *** 1 46 7  . 2 1 4** 1 7 9 . 57 7  1 1 46 . 5 16 
Ewe breed ( Breed 1 497 . 5 91 *** 1 3 20 . 343 *** 1 6 50 . 466*** 1 1 087 . 887*** 1 27 8 . 86 7 *  
Poa twean ing nu t r i t ion ( Poa tvn ) 1 5 4 . 494 1 7 9 .003 1 6 . 8 1 2 1 5 . 380 1 1 5 . 53 8  
Age o f  f ir s t  breed ing (Age ) - -- 2 1 7 .307 2 1 6 . 1 43 2 42 . 43 3  2 1 5 . 3 85 
Y e ar of produc t io n  (Ye a r )  4 43 95 . 47 5*** 4 286 1 . 188*** . 4 2 93 4 . 82 9*** 4 6 047 . 7 00*** 4 1 23 0 . 454*** 
Type :1 breed 1 3 . 026 1 27 . 019  1 40 . 43 2  1 1 . 8 1 6  1 1 1 9 . 1 7 3  
Type x po atwu - -- 1 1 29 .537  1 21 . 52 0  1 1 85 . 009* 1 1 29 . 6 26 
Type x age - -- 2 6 . 947 2 7 9 . 93 8  2 34 . 522 2 81 . 1 3 2  
Type x year  4 7 5 . 87 3  4 48 . 967  4 84 . 7 1 8  4 143 . 1 07 4 3 9 . 6 3 1  
Breed x poa tvn 1 6 9 . 6 49 1 .002 1 1 1 . 5 57  1 21 . 496 1 26 . 07 5 
Breed x age - -- 2 6 . 3 1 1  2 57 . 997 2 52 . 850 2 8 . 550 
Breed x year  4 1 95 . 822  4 1 22 . 850 4 3 5 . 7  49 4 1 4 . 7 3 9 4 1 3 0 . 23 4  
Po a twu x a g e  - -- 2 . 0 1 4  2 2 1 . 4 1 9  2 27 . 3 20 2 6 3 . 27 1  
Po a twu x year 4 27 . 3 54 4 3 4 . 243 4 2 3 8 . 96 8  4 36 1 . 46 0* 4 1 6 5 . 3 84 
Age x year - - 8 6 1 9  . 1 43*  8 1 7 6 . 6 7 4  8 6 3 2 .7 59* 8 1 01 1 . 3 29** 
Error 1 52 26 . 1 1 2  286 3 5 . 1 88 295 40 . 1 6 5  2 42 3 5 . 1 07 2 1 5  47 . 802 

*P�. o 5 .  
**P�. 001 . 

**"*P�.005 . 

d f  

1 
1 
1 
2 
2 
1 
1 
2 
2 
1 
2 
2 
2 
2 
4 

1 1 1 

7 2  
MS 

209 . 96 5  
1 0 4 . 904 

1 7 . 5 16  
2 . 554 

1 66 . 907 
5 2 .6 1 4 

. 027 
2 1 8 . 1 68  

7 6 . 204 
5 8 . 176  
3 9 . 06 8  

1 25 . 7 1 1 
43 8 .  7 57 *  

1 8 . 3 1 4  
9 44 . 295*** 

57  . 891 

,_. 
N 
V1 



TABLE 4 .  LEAST-SQUA.US AlW.YS I S  OF VAAIAHCE FOR ANNUAL !WE WITHER HE IGHT ( KG )  

A 
1 2 24 J6 4§ 

Sou Ice df MS df MS df MS �f MS sU 

Eve type o f  b irt h ( Type ) 1 7 6 . 2 58*** 1 3 5 . 3 36 *  1 1 1 . 541 1 9 . 7 23 1 
Eve breed ( Breed ) 1 48 . 6 6 5*** 1 1 57 .970*** 1 47 .6 48* 1 16 . 86 5  1 
Poa tvean ing nut r i t ion ( Poa tvn )  1 3 2 . 6 6 2* 1 . 03 0  1 2 . 1 0 1  1 . 1 7  8 1 
Age of f irst  breed ing (Age ) 2 3 4 . 3 43 2 . 008 2 2 . 894  2 34 . 96 2  2 
Year of produc t ion (Yea r )  4 2 1 08 . 6 37 *** 4 7 7 1 . 40 7 *** 4 2 45 . 36 9 *** 4 466 . 7  44*** 4 
Type x. breed 1 2 . 985 1 1 3 . 243 1 . 03 9  1 5 . 3 43 1 
Type x. poa tvn 1 . 0 26 1 1 . 1 1 2  1 7 2 . 2 50*** 1 1 4 . 058 1 
Type x. age 2 8 . 497  2 1 2 . 6 3 3  2 1 6 . 1 7 3  2 2 1 . 3 1 5  2 
Type x year 4 5 5 . 045 4 1 7 . 87 1  4 1 2 .3 3 9  4 7 . 47 3 4 
Breed x poa tvn 1 . 3 56 1 1 . 889 1 . 7 09 1 2 . 1 90 1 
Breed x age 2 . 200 2 2 . 544 2 26 . 40 2  2 2 . 3 83 2 
Breed x year 4 40 . 5 1 9  4 2 3 2 .662*** 4 6 6 . 1 7 5  4 48 . 5 98 4 
Poa t vn x age 2 2 2 . 883 2 8 . 764  2 3 . 093 2 . 1 28 2 
Poa tvn x year 4 2 3 . 9 80 4 1 6 . 547 4 27 . 5 83 4 4 . 53 8  4 
Age x year 8 1 24 .  7 58** 8 7 8 . 1 48 8 1 0 1 . 5 1 0  8 56 . 483 8 
E rror 5 1 3  5 . 841  430 6 .6 82 383 8 . 27 9  3 08 6 . 501  2 48 

*P�. 0 5 .  
**P�. 00 1 .  

***P�. oos . 

6Q 
MS df 

4 . 1 47 1 
47 . 41 7 *** 1 

. 5 9 8  1 
9 . 80 2  2 

5 09 . 003*** 2 
. 00 1  1 

1 8 . 0 1 5 1 
1 3 . 048 2 
45 . 826  2 

4 . 3 27 1 
4 .  7 7 0 2 

1 2 . 947 2 
4 . 46 3 2 

6 6 . 97 6 *  2 
1 28 . 7  81 ** 4 

5 .  7 96 1 3 1  

7 2  
MS 

5 1 . 41 6 ** 
1 2 . 45 9  
1 8 . 1 3 4  

1 . 96 5 
52 . 8 1 8* 

3 . 2 00 
4 . 7 1 8  
7 . 407 

1 7 . 08 1  
5 . 6 00 
1 . 2 41 

1 1 . 86 0  
42 . 3 59* 

1 .6 2 9  
56 . 53 5  

6 . 7 46  

...... 
N 
0\ 



TAJLE 5 .  LEAST-SQDAJtES ANALYSIS OF VAiliANCE FOi ANNUAL WITHER BE IGHT ( CH )  OF THOSE EWES WUNING A LAMB( S )  

Aa�. 112 
1 2  24 36  48 60 

Sou r c e  df MS df HS df MS df HS �if MS d f  

Ewe t ype o f  b i rth ( Type ) 1 2 0 . 5 41 1 1 0 .623 1 3 .6 3 5  1 6 . 345 1 3 . 5 2 4  1 
Ewe breed ( Bree d )  1 4 .),98 1 1 1 3  . 833**'* 1 3 1 . 7 6 4  1 9 . 9 5 9  1 3 8 . 95 7 ** 1 
P o a t wean ing nut r i t ion ( Po a twn )  1 . 450  1 3 . 827 1 . 0 1 7  1 . 1 22 1 1 . 7 82 1 
Age of f i r s t  breed i ng (Ag e )  - -- 2 8 . 3 1 1  2 2 . 001  2 3 5 . 083 2 6 . 9 1 8  2 
Y e a r  of produc t ion (Year)  4 7 54 .3 52**'* 4 409 . 6 6 9**'* 4 1 90 . 1 3 0**'* 4 424 . 066**'* 4 46 0 . 234**'* 2 
T y pe x b ree d 1 2 . 983 1 3 3 . 23 1 *  1 2 . 5 5 2  1 . 2 93 1 . 003 1 
Type x poa twn 1 6 .6 00 1 5 . 434 1 56 . 1 08** 1 2 8 . 3 1 4* 1 1 7 . 1 6 3  1 
Type x age - -- 2 8 . 851  2 6 . 3 27 2 1 0 . 045 2 1 2 . 57 0  2 
Type :a: year 4 9 5 . 36 8**'* 4 1 1 . 3 85 4 2 7 . 6 5 8  4 '2 . 46 1  4 40 . 508  2 
B reed :a: poa twn 1 . 209 1 2 . 000 1 . 1 3 2  1 7 . 292 1 . 000 1 
B r e e d  :a: age - -- 2 2 . 282 2 7 . 2 2 0  2 9 . 480 2 5 . 2 5 4  2 
B ree d x year 4 1 8 . 908  4 1 34 . 950**'* 4 5 8 . 80 9  4 5 4 . 83 0  4 1 1 . 041 2 
Po a t wn :a: age - -- 2 1 4 .3 2 5  2 6 . 7 0 5  2 . 96 8  2 5 . 91 5 2 
P o a t vu  :a: year 4 2 3 . 587 4 1 7 . 029 4 7 . 56 5 4 3 . 23 1 4 7 6  . 43 0* 2 
Age x year - -- 8 7 9 .6 86 8 9 4 . 7 98 8 45 . 538  8 1 20 .07 2 *'* 4 
E r r o r  1 52 6 . 043 286 6 . 3 1 1  295  8 . 3 28 240 6 . 47 4 2 1 5  5 .6 33 1 1 1  

*P�. 05 . 
**P�. 001 . 

**'*Pi. 005 . 

72  
HS 

43 . 7 1 6** 
18 . 27 0  

9 . 324 
. 936 

2 8 . 2 99 
2 . 57 4  
6 . 7 27 
3 . 1 3 1  

3 5 . 57 7  
3 . 497 

. 022 
1 9 . 1 16 
5 1 . 839* 

5 . 0 1 7  
5 1 . 540 

6 . 1 83 

...... 
� 
'-J 



SouiC� 

Eve t ype of b irth ( Type ) 
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Breed :a poatvu 
Breed x age 
lreed :a year 
Poatvu x age 
Poatvu :a year 
Age :a year 
Laab a t ype 
Laab x breed 
L .. b x poatvu 
L .. b a age 
Laab x year 
Error 

*P�. 0 5 .  
**P�. Ol . 

***P�. oo5 . 

TAIL£ 6 .  LUST-SQUU.ES AM.ALY S I S  OF VlllAMC! FOil LAMB ING DATE ( DAYS AFTER JANUllY 1 )  

dt 

. 1 
1 
1 
-
4 
1 
1 
1 
-
4 
1 
-
4 
-
4 
-
1 
1 
1 
-
4 

1 96  

12 
HS 

44 . 501  
1 86 . 7 00 
1 6 2 . 3 3 1  

-
46 1 7 . 494*** 

1 5 . 0 1 3  
1 57 . 997  

87 . 16 9  
-

1 7 0 . 43 2  
50 . 1 1 2  
. --

5 41 . 96 4  
--

37 1 . 6 89 
--

26 4 . 83 4  
. 3 1 7  

1 .3 1 0  
-

28 . 97 0  
80 . 7 3 9  

�4 
�t HS dt 

1 1 50 . 988 1 
1 49 . 9 1 3  1 
1 45 . 81 3  1 
2 1 7 0 . 46 7  2 
4 2 2487 1 . 276*  .... 4 
1 3 9 5 . 3 04* 1 
1 1 3 . 3 46  1 
1 363 . 9 1 9* 1 
2 . 5 1 9  2 
4 36 9 . 5 48 4 
1 2 . 3 5 1  1 
2 203 . 591  2 
4 96 7 . 2 1 9* 4 
2 1 33 . 9 1 4  2 
4 87 7 . 3 06 *  4 
8 5 1 4 . 0 40 8 
1 209 . 5 91  1 
1 106 . o ss . 1 
1 . 3 46  1 
2 162 . 8 1 1  2 
4 26 7 . 3 1 4  4 

4 1 3  82 . 87 1  362 

A 
J6 4a 

HS dt HS lit 

6 . 7 5 5  1 1 96 2  . 2 1 6 *  1 
1 223 . 81 3 *** 1 5 96 . 9 92 1 

3 8 . 448 1 282 . 0 1 4  1 
3 7 . 236 2 3 1 29 . 7 42* 2 

6 6 066 . 5 48*** 4 160847 . 1 5 5*** 4 
830 . 07 3*** 1 3 7 9 . 02 5  1 

. 994 1 203 2 . 7 07 *  1 
1 0 . 907 1 9 5 1 . 7 82 1 
3 9 . 3 3 1  2 443 4 . 80 1 ** 2 
66 . 947 4 6042 . 508** 4 

2 7 4 . 842 1 30 . 42 4  1 
1 3 9 . 86 9  . 2 2086 .6 54 2 
3 1 7 . 0 1 1  4 5641 . 826* 4 
3 1 0 . 487 2 707 . 993 2 

1 06 3  . 7 89* 4 1 57 2 . 3 08 4 
489 . 404 8 6 35 5 . 23 7  8 

7 . 923 1 601 .602 1 
1 1 9 . 1 7 2  1 9 . 7 66 1 

43 . 043 1 287 . 46 2  I 
2 08 . 5 1 9  2 1 6 7 2·. 3 2 9  2 

1 082 . 1 57 *  4 329 . 0 52 4 
88 . 828 3 1 1  446 . 7 87 2 54 

6 0  
HS df 

2 56 . 56 8  1 
3 9 . 93 9  1 

420 . 360* 1 
1 9 5 . 96 0  2 

2 7 87 1 . 7 63*** 2 
56 . 906 1 
1 5 . 42 1  1 

1 . 97 2  1 
8 . 56 3  2 

9 5 . 985 . 2 
6 4 . 529 1 

1 7 6 . 980 2 
347 . 856 2 

5 9 . 2 2 4  2 
1 20 . 91 5 2 
5 3 2 . 7 08 4 
1 3 0 . 2 3 2  1 

2 5 . 3 7 3  1 
3 1 . 7 28  1 
3 0 . 7  56 2 

6 0 1 . 0 5 9  2 
6 9 . 26 6  1 29 

1 2  
HS 

1 6 . 0 1 4  
16 . 46 4  
94 . 7 93 
6 2 . 1 90 

6 22 5 . 884*** 
6 . 1 5 1 
9 . 26 8  

26 2 .649 
1 7 2 . 5 96 

16 . 054 
1 3 7 . 401  
237 . 6 7 9 
26 2 .6 87 
1 22 . 6 97 
564 . 57 4  
1 57 . 80 1  
502 . 6 7 7 *  

6 7 . 7 6 0  
5 . 060 

7 9 .6 1 8 
5 4 .026 

1 1 9 . 1 92 

....... 
I\..) 
00 



x2 

df  

1 29 

TABLE 7 .  CHI-SQUARE ANALYSIS FOR NUMBER OF EWES CONCEIVING AT 
7 MO OF AGE OF THOSE EXPOSED 

Parame ter 
Ewe type Pos tweaning Year of 

It em of b irth Ewe b reed nut rit ion 2roduct ion 

value . 88 22 . 22*** 3 .7 5  22 . 87*** 

1 1 1 4 . 

***P�. 05 , x2 value = 7 . 8 8  and 14 . 90 for one and four degrees o f  
freedom , respe c t ive ly . 

TABLE 8 .  CHI-SQUARE ANALYSIS FOR PERCENT EWES LAMBING 
OF THOSE EXPOSED 

x2 value 
Post- Age o f  

Age o f  Ewe type Ewe wean ing f irs t Year of  
ewe, mo of b irth · breed nut r i t ion breed ing product ion 

1 2  . 88 22 .22*** 3 . 7 5  � 22 . 87 *** 
24 6 . 5 8* 1 . 97  1 . 08 5 .  7 9  86 . 3 3*** 
36 1 1 . 87 *** . 85 1 . 56 1 . 48 3 2 . 0 1 *** 
48 . 03 . 3 7  1 . 76  1 . 56 1 . 20 
6 0  . 09 . 07 . 98 .35  7 . 1 3  
7 2  . 00 . 26 3 . 00 i . 09 2 . 53 

Overa l l  8 . 1 5*** 1 5 . 1 8*** 1 . 92 3 . 4l a 3 4 . 94*** 

df .l 1 1 2 4 

a Exc lud ing 1 2-mo l amb ing . 
*P< . 05 , x2 value = 3 . 84 for one degree o f  freedom . 

***P< . 005 , x2 value = 7 . 88 and 14 . 90 for one and four degrees of  
freedom ,  respec tive ly . 



1 3 0  

TABLE 9 .  CHI-SQUARE ANALYS I S  FOR NUMBER OF LAMBS BORN 
PER EWE EXPOSED 

x2 value 
Po s t- Age of 

Age of Ewe type Ewe wean ing f ir s t  Year o f  
ewe , mo of b irth breed  nut r i t ion breed ing produc t i on 

1 2  3 . 6 2  3 4 . 84*** 3 . 3 5  27 . 3 1 *** 
24  7 . 3 8* 1 4 . 94*** 1 . 1 0  1 2 . 09* 1 1 6 . 0 2*** 
36 13 . 00*** 5 . 80 1 . 56 6 . 97  88 . 99*** 
48 1 . 34  1 . 3 9  3 . 49 2 . 1 0  33 . 3 1 *** 
6 0  . 3 9  3 . 41 1 . 02  2 . 23 1 0 . 3 0  
7 2  1 . 2 9  . 27 3 . 08  4 . 45 2 . 43 

d f  2 2 2 4 8 

*P�. OS , x2 value = 5 . 9 9  and 9 . 49 f or two and four  degrees  of  
freedom , respe c t ive ly . 

***P�. OOS , x2 value = 1 0 . 6 0  and 2 2 . 00 for two and e ight degrees  o f  
freedom , respe c t ive ly . 

TABLE 1 0 . CHI-SQUARE ANALY S I S  FOR NUMBER OF LAMBS BORN 
· PER EWE LAMBING 

x2 value 
Po s t- Age o f  

Ewe weaning f ir s t  Year of  Age of 
ewe , mo 

Ewe type 
of birth breed  nutr i t ion breed ing pro du c t ion 

1 2  
2 4  
36 
48 
6 0  
7 2  

d f  

2 . 1 0  
. 85 

1 . 17  
1 . 29  

. 3 0  
1 . 3 2  

1 

1 4 . 87 *** 
1 2 . 88*** 

4 . 93 *  
1 . 0 1  
3 . 3 4  

. 0 1  

1 

. 00 

. 04 

. 00 
1 . 7 1  

. 04 

. 09 

1 

4 . 41 
6 . 41 * 3 2 . 09*** 
5 . 50  57 . 1 2*** 

. 5 4 3 2 . 07 *** 
1 . 88 3 . 1 9  
4 . 2 8  3 . 06 

2 4 

*P�. OS , x 2 value = 3 . 84 and 5 . 99 for one and two degrees  o f  
freedom , respe c t ive ly . 

***P< . OOS , x 2 value = 7 . 88 and 1 4 . 90 for one and four degrees  of 
free dom ,  respe c t iv e ly . 



1 3 1  

TA BLE 1 1 . CH I - SQUARE ANALY S I S  F OR NUMBER OF LAMB S WEANED 

Ag e of Ewe t ype 
ewe , mo of b i r t h  

1 2  3 . 3 0  
2 4  • 7 9  
36 4 . 6 1  
48 2 . 0 5  
6 0  2 . 83 
7 2  . 1 9  

d f  2 

PER EWE LAMBING 

Ewe 
b r e e d  

1 9 . 73*** 
1 4 . 42*** 

8 . 57 * 
5 . 05  

1 9 . 1 0*** 
. 53 

2 

x2 v a lue 
Po s t -

we an ing 
nut r i t i on 

8 . 84* 
. 6 7  
. 45 

1 . 07 
1 .  7 2  
4 . 48 

2 

Ag e o f  
f ir s t 

bre ed ing 

13 . 49** 
7 .6 7  
5 . 3 8  
1 . 1 7  
5 . 27 

4 

*P�. O S , x 2 va lue = 5 . 99 f or two d e g r e e s  o f  f r e e d om . 
**P�. 0 1 , x 2 va l ue = 9 . 49 for f ou r  d e g r e e s  o f  f re edom . 

Ye ar o f  
pro du c t ion 

1 3 . 3 4 
84 . 80*** 
6 0 . 6 1  *** 
3 3 . 1 2*** 

6 . 08  
6 . 07 

8 

***P< . OOS , x 2 va l ue = 1 0 . 6 0  and 22 . 00 f or two and e ight d e g r e e s  o f  
f r e e dom ,  r e s p e c t iv e ly . 

TABLE 1 2 .  CH I- SQUARE ANALY S I S  FOR NUMBER 

Ag e o f  Ewe t ype 
ewe , mo of b i r t h  

1 2  3 . 7 0  
2 4  . 6 8  
36 2 . 36 
48 5 . 87 
6 0  2 . 80 
7 2  . 1 6 

d f  2 

PER EWE EXPOSED 

Ewe 
b r e e d  

3 2 . 20*** 
1 5 . 6 0*** 

8 . 6 9* 
5 . 01 

1 9 . 20*** 
1 . 09 

2 

X 2 va lue· 
P o s t -

we an ing 
nut r i t ion 

1 0  . 6 4*** 
. 1 7 

2 . 40 
1 . 06 
2 . 44 
6 . 7 6* 

2 

OF LAMB S WEANED 

Ag e o f  
f ir s t Ye a r o f  

b r e e d ing pro duc t i on 

2 2 . 3 3 *** 
1 3 . 2 9* 93 . 21 *** 
1 0 . 5 8* 49 . 7 7 *** 

4 . 1 4 5 9 . 50*** 
2 . 1 2  1 6 . 40* 
7 . 57 5 . 9 8 

4 8. 

*P�. OS , .x 2 va lue 5 .  99 and 9 .  49 f or two an d  f ou r  d eg r e e s  o f  
f r ee dom , re s p e c t iv e l y . 

***P�. OOS , x 2 v a lue = 1 0 . 6 0  and 2 2 . 00 f or two and e ig ht d e g r e e s  o f  
f r e e dom , r e s p e c t iv e l y . 



tAIL! 1 3 .  

SQ!,![C!: sat 

Ewe t ype of b i rth ( Type ) 1 
Eve breed ( Breed) 1 
Poe tveaning nut r i t ion ( Po e tvu) 1 
Age of f ir e t  breed ing ( Ag e )  -
Year of p roduc t ion (Te a r ) 4 
Laab t y�e o f  b i rtb ( L  .. b )  2 
Type z breed 1 
Type x poe tvn 1 
T�e z age -
Type z year 4 
Breed x poe tvu 1 
Breed z age -
Breed x year 4 
Poetvn x age -
Poetvn z year 4 
Age z year -
L .. b X t yp e  2 
L .. b z b r:eed 2 
L•b x poe tvn 2 
L .. b X a&e -
L&ab x year 8 
Error 3 49 

*P�. o 5 . 
**P�. 0 1 . 

*-P�. oos . 

LEAST-SQUARES ANALYSIS OF VARIANCE fOI l iLOGiAKS Of LAMB WEANED PEl EWE EXPOSED 

A 
u Z4 J6 48 �Q 

� df HS sU HS �f HS df H S  

. 1 99 1 1 1 . 8 7 3  1 980 . 424 1 33 . 8 7 3  1 1 58 . 36 3  
1 00 1 . 7 56 *- 1 529 . 5 99 1 281 5 . 3 5 1 **- 1 3 7 8 . 7 3 2  1 5 83 . 57 6  

3 6 9 . 413**- 1 64 . 1 82 1 22 . 809 1 83 �6 94 1 1 57 . 26 5  
- 2 589 . 0 3 9  2 384 . 099 2 602 . 7 07 2 500 . 1 76 

1 341 . 1 37**- 4 3 3 7 0 . 6  91 * 4 42 1 1 . 91 3* 4 86 51 . 9 5 2 *- 4 1 3 5 1 . l l 5  
1 49 80 . 454*** 2 2 1 000 . 9 2 1 **- 2 5 46 4 1 . 7 7 8**- 2 8 1 3 5 2  . 3 23**- 2 6 2 43 8 . 7 5 1 **-

3 5 . 96 5  1 929 . 7 97 1 28 . 1 21 1 243 . 0 57 1 3 3 6 . 480 
5 . 098 1 6 84 . 43 2 1 3 43 . 807  1 6 . 4 5 1  1 7 0 . 893 

- 2 340 . 5 97 2 1 3 53 . 2 3 9  2 526 .6 7 3  2 5 2 5 . 1 20 
1 54 .007 4 1 91 . 2 93 4 1 6 4 9 .024 4 7 6 1 . 46 3  4 9 9 7  . 3 87 

1 . 567 1 1 3 8 . 6  7 8  1 447 . 909 1 8 . 3 3 1  1 1 8 8 . 07 8  
- 2 1 42 . 2 1 8  2 3 1 4 . 048 2 2 5 4 . 7 30 2 1 5 8 . 1 83 

283 . 547 4 2 1 96 . 7  80 4 2 2 8 1 . 200 4 1 1 28 . 93 5 4 1 1 27 . 236 
- 2 1 6 5 5 . 6 3 8  2 2 1 43 . 6 53* 2 6 7 7 .454 2 1 290 . 8 7 5  

5 56 .41 9* 4 226 . 1 54 4 6 7 8 . 2 97 4 201 1 . 1 7 3  4 6 1 8 . 56 2  
- 8 1 53 7 . 456 8 2 8 5 1 . 995 8 2942 . 1 7 9  8 85 5 8 . 992* 

364.85 1 *  2 46 0 . 6 3 8  2 3 9 0 . 1 83 2 2 1 2 .023 2 6 0 5 . 366 
6 1 1 . 36 0*** 2 1 1 87 . 904 2 1 1 3 . 0 29 2 1 937 . 507 2 1 32 1 . 28 1  
3 2 2 . 925* 2 5 . 5 48 2 1 20 . 81 5 2 3 5 4 .6 6 3  2 9 9 2 . 1 7 9  

- 4 527 . 1 1 7 4 2 50 5 . 503 4 6 2 5 . 5 84 4 2 9 2 . 43 8  
9 7 7  . 41 7 ** 8 7 37 4 . 93 3*** 8 6 996 . 505** 8 4403 . 989 8 3 53 3 . 3 50 

46 . 256 46 1  3 1 0 . 988 405 3 27 . 93 3  337 41 5 .6 82 281 43 7 . 3 13 

I 

sa 

1 
1 
1 
2 
2 
2 
1 
1 
2 
2 
1 
2 
2 
2 
2 
4 
2 
2 
2 
4 
4 

1 41 

72 
HS 

5 . 1 1 5  
3 0 . 43 5  
5 1 . 558  

1 40 . 028 
56 5 .6 5 2  

3 7 7 1 4 . 897 **-
495 . 1 6 3  
1 3 2 . 87 1 
83 0 . 1 9 7  
2 1 0 . 870 

401 7 .6 39*-
3 06 . 922 
2 49 . 852  

1 26 7  . t 37 
1 6 7 . 340 

4082 . 166 
3 6 89 . 3 01 *  
1 82 5 .644 

201 . 581 
2 55 8 . 548 
1 297 . 926 

53 3 ,1 53 

...... 
w 
N 



'LULl 1 4 .  L!AST-SQUAlES ANALY S I S  O F  VARIANCE F O&  I I LOGIAMS O F  LAMB WEANED P E &  EWE LAMBING 

A 
1� �4 J6 4� �Q 

S�BII5' !If KS df HS df HS !If HS �f HS 

!we t ype of b i r t h  ( Type ) 1 6 . 81 8 1 . 488 1 23 4 . 1 53 1 3 44 . 90 1  1 1 084 . 804 
£we breed ( Bree d )  1 7 5 8 .607 *** 1 2 093 . 1 5 1 *  1 485 9 . 245 *** 1 1 83 0 . 41 1 *  1 1662  � 1 26 
Poe twean ing nut r i t ioo ( Po a two) 1 27 3 . 41 1 1 6 8 . 1 89 1 1 7 . 3 9 2  1 6 . 3 7 8  1 5 5 . 5 53 
Age of f ir a t  breed ing ( Age ) - -- 2 1 41 7 . 2 9 7  2 1 6 9 5 . 7 6 3  2 1 057 .828 2 1 090 . 6 3 5  
Year o f  produc t io n  (Year ) 4 1 509 . 398*** 4 1 56 1 8 . 3 4 1 *** 4 16682 . 889*** 4 1 6 5 94 . 282*** 4 43 86 . 507 
Laab type of b i r t h  (L .. b )  1 1 41 . 3 6 5  1 497 7 . 43 5 *** 1 1 7 3 83 .043 *** 1 29857 . 1 7 6 *** 1 207 82 . 424*** 
Type & breed 1 3 3 . 46 8  1 1 1 1 4 . 6 82 1 1 8 . 2 40 1 297 . O l l  1 47 5 . 891 
Type x poatvo 1 2 . 842 1 7 32 . l 08 1 27 2 . 448 1 6 1 . 3 7 9  1 3 4 . 96 0  
Type x age - - 2 456 . 1 1 9  2 1 42 4 . 490 2 43 5 . 878 2 347 . 1 83 
Type x year 4 2 1 9 . 890 4 246 . 066 4 1 7 6 7 . 7 3 2 4 5 2 5 . 1 9 1 4 93 1 . 7 6 0  
B reed x poa t vn  1 4 . 309 1 1 91 . 0 5 9  1 3 9 7 . 986 1 2 1 . 087 1 2 53 . 384 
B reed x ege - - 2 248 . 3 8 8  2 47 3 . 990 2 2 93 . 9 1 3  2 1 84 . 9 97 
B r eed x year 4 453 .399 4 2 281 . 3 8 1  4 23 5 2 .6 16 4 1 43 5 . 1 4 5  4 1 3 7 4 . 829 
Poatvo x age - - 2 1 7 2 1 , 7 5 1  2 290 5 . 46 3* 2 83 4 . 1 50 2 1 46 8 . 894 
Poatvn x year 4 894 .743 *  4 26 4 . 4 5 4  4 6 23 .6 84 4 1 9 5 9 . 7 1 0  4 7 1 0 . 9 53 
Age & year - - 8 1 7 40 .6 06 8 3 2 5 0 . 90 5  8 3 280 . 81 8 8 9285 . 983* 
L&&b z t ype 1 3 9 8 . 3 40* 1 507 . 2 1 5  1 3 0 . 1 59 1 7 9 .051  1 1 5 9 . 93 1  
Lub z b reed  1 3 3 1 . 264* 1 1 027 . 3 5 4  1 . 9 88 1 1 36 0 . 5 5 5  1 1 03 2 . 450 
Lub z poa tvn 1 22 . • 058 1 6 . 91 1 1 27 . 6 56 1 248 . 6 04 1 7 7 1 . 943 
Laab x age - - 2 47 1 . 7 1 4 2 2 46 4 . 843* 2 5 5 5 .499 2 8 1 . 82 5  
Laab x year 4 567 . 0 50 4 6 1 53 . 093*** 4 4 1 8 5 . 3 3 5 *  4 26 5 5 . 2 20 4 1 6 93 . 57 4  
E r ro r  1 96 7 9 . 200 41 3 3 45 . 5 2 7  36 2 3 58 . 7 85 3 1 1  442 . 2 43 254 47 9 . 981 

•P�. o s . 
**P�.01 . 

***P�. 005 . 

d( 

1 
1 
1 
2 
2 
1 
1 
1 
2 
2 
1 
2 
2 
2 
2 
4 
1 
1 
1 
2 
2 

1 29 

72 
HS 

6 0 . 7 67 
2 1 5 . 1 07 
26 8 . 597 
1 1 8 . 1 5 9 
2 5 5 . 1 3 8 

1 54{)9 . 43 5*** 
5 1 4 . 7 16 

2 8 . 44{) 
986 .6 82 
286 . 496 

3 96 2 . 7 41 ** 
3 9 1 .637  
526 . 454 

1 5 54 . 1 6 1 
89 . 3 3 0  

4900 . 523 
3643 . 9 1 5 *  
1 22 4 . 888 

2 3 1 . 1 41 
2 51 9 . 1 9 4  
1 048 . 347 

57 5 . 2 1 9  

...... 
w 
w 



TABLE 1 5 .  LEAST-SQUAllS ANALYSIS OF VAR IANCE POl liLOGIAKS OF LAMB WEANED PEl EWE WEAM INC A LAHB( S )  

A 
1 2 24 J6 !!8 6Q 

Source df HS df HS df HS df HS df HS 

Eve type of b ir t h  ( Type ) 1 .005 1 1 . 46 7  1 50 . 423 1 . 003 1 2 45 . 3 40 
Eve breed ( Breed ) 1 7 20 . 827 *** 1 6 99 . 036* 1 3 7 37 . 446•- 1 3 5 1 7 . 945*- 1 2 5 5 4 . 43 2*-
Poetveaning nut r i t ion (Poatvu) 1 . 2 1 9  1 1 00 . 06 8  1 1 2 . 8 1 2 1 3 3 . 207 1 4 . 520 
Age of  f ir a t  breed ing (Age ) - - 2 7 41 . 57 0  2 1 26 . 6 5 4  2 8 1 5 . 1 07 2 1 02 . 5 97 
Year of p roduc t io n  (Ye a r ) 4 6 7 9 . 524*** 4 1 588 . 26 4* 4 1 026 5 .  47 9*'*"* 4 207 1 . 3 6 7 *  4 7 1 0 1 . 6 7 9•-
Laab type o f  b i r t h  ( Laab )  1 5 5 . 41 1  1 27 5 0 . 6 84*- 1 1 3681 . 8 1 7 *'*"* 1 1 036 8 . 6  7 9•- 1 1 3 9 80 . 980•-
Type x breed 1 54 .624 1 5 0 5 . 1 7 7* 1 .ooo 1 1 042 . 87 8* 1 . 008 
Type x poa tvn 1 8 . 840 1 6 . 47 1 1 455 . 1 6 1  1 7 0 . 3 20 1 4 5 1 . 1 1 4 
Type x age - - 2 1 93 . 56 9  2 322 . 6 7 8  2 2 40 . 2 7 4  2 6 2 . 280 
Type x year 4 1 1 1 . 6 44 4 99 . 1 80 4 988 .6 53 4 3 96 . 3 82 4 349 . 3 1 5  
Breed x po atvu 1 8 . 1 1 7 1 9 . 96 9  1 49 . 099 1 7 5 . 7 7 3  1 5 . 8 5 9  
B r e e d  x age - -- 2 9 4 . 995 2 2 9 . 852 2 2 1 4 . 2 52 2 9 8 . 9 5 5  
Breed x year 4 1 6 4 . 8 7 8  4 3 9 1 . 490 4 2 1 76 . 1 1 9** 4 43 5 . 407 4 1 06 2 . 03 8  
Poa tvu x age - -- 2 220 . 484 2 1 27 9 . 83 3* 2 3 3 0 .647 2 1 0 . 7 38 
Poatvu x year 4 91 . 4 1 9  4 1 40 5 . 905* 4 1 034 . 43 4  4 5 80 . 56 7  4 26 2 . 849 
Age & year - - 8 493 . 0 5 1  8 1 046 . 56 3  8 1 240 . 6 7 1 8 2 7 6 1 . 044 
Lamb x type 1 1 5 5 .6 3 1 *  1 5 .• 0 1 7  1 8 . 482 1 496 . 7 94 1 1 1 . 834 
L&lllb & b reed 1 2 53 . 3 2 5*- 1 3 9 1 . 1 1 9 1 85 .681  1 66 4 .6 7 8  1 9 7 8 . 203* 
LU�b ll po a tvu 1 .986 1 7 3 . 96 7  1 10 . 1 7 7  1 , 3 72  1 2 5 4 . 444 
Laab x age - -- 2 1 33 9 . 1 1 5*** 2 1 509 . 46 0** 2 1 7 7 . 6 43 2 1 58 . 3 57 
Laab x year 4 1 9 2 . 896 4 1 202 . 925* 4 1 7 2 4 . 7 85* 4 27 97 . 002* 4 3 1 9 . 443 
Error 1 45 2 3 . 1 44 304 1 24 . 429 298 1 5 1 . 2 1 6  2 5 3  206 . 3 8 5  2 2 3  2 1 1 . 06 0  

*P�.05 . 
-P�.01 . 

*-P�.oo s .  

df 

1 
1 
1 
2 
2 
1 
1 
1 
2 
2 
1 
2 
2 
2 
2 
4 
1 
1 
1 
2 
2 

1 04 

7 2  
HS 

227 . 41 3  
6 7 8 . 1 96 

1 7 . 949 
56 1 .6 7 1  

1 229 . 41 5  
5285 . 1 28*** 

. 41 9  
1 54 . 9 7 7  
2 7 9 . 902 
43 5 .6 2 2  
643 . 7 20 

87 . 57 5  
89 . 436 

259 . 7 00 
1 241 . 3 1 7  

883 . 7 46  
7 1 . 841 
46 . 1 57 

2 . 7 1 2  
324 . 1 6 2  
1 94 . 881  
3 1 2 . 8 2 5  

..... 
w 
� 



TABLE 16 . LEAST-SQUARES ANALYSIS OF VARIANCE FOR AVERAGE WEAN ING WEIGHT (KG ) PER EWE WEAN ING A LAMB ( S )  

A 
1 2  2 4  36 48 6 0  7 2  

Sou r c e  d f  M S  d f  M S  dt MS df HS df HS df MS 

Ewe type of b i rth ( Type ) 1 16 . 47 2  1 1 2 . 56 0  1 34 . 7 58 1 3 . 7 6 2  1 5 . 9 1 3  1 8 . 1 7 1  
�we breed ( Bree d )  1 2 5 . 942 1 1 4 . 0 23 1 5 1 7 . 908*** 1 1 003 . 5 97*** 1 1 41 . 058* 1 240 . 854*** 
Po s t wean ing nu t r i t ion ( Po a twn) 1 . 004 1 3 .  81 1 1 . 07 5  1 57 . 7 7 4 1 3 4 . 7 2 1  1 2 9 . 6 2 1  
Age o f  f i r s t  breed ing (Age ) - -- 2 2 2 . 345 2 3 5 . 242 2 16 . 46 1  2 25 . 207 2 20 . 7 34 
Y e a r  of produc t ion (Year ) 4 1 7 0 . 6 22* 4 1 43 0 . 202*** '4 1 420 . 9 58*** 4 1 202 . 894*** 4 323 7 . 1 90*** 2 53 4 .  5 1 8*** 
Number of l ambs w e aned ( Wean )  1 5 1 . 233* 1 246 . 2 16*** 1 3 48 . 1 1 1  *** 1 9 7 9 . 1 59*** 1 242 . 833*** 1 1 80 .  53 5 *  
Sex o f  l amb ( Sex)  1 5 4 . 7 3 5* 1 . 494 1 44 .66 9 1 1 0 . 094 1 3 0 . 47 1  1 . 448 
Ty'J)e x breed 1 1 9 . 427  1 7 0 . 6 03 1 . 83 2  1 1 6 9 . 3 6 2 *  1 23 . 023 1 1 0 . 93 1  
Type x poHwn 1 . 7 1 4  1 . 0 55 . 1 . 27 3  1 1 . 1 50 1 1 2 . 450 1 84 . 7  41 
Type x age - - 2 . 086 2 1 5 .6 3 2  2 . 7 96 2 2 5 . 885 2 1 8 . 97 0  
T y pe x year 4 3 8 . 7 09 4 3 4 . 57 2  4 9 5 .662  4 2 26 . 498 4 89 . 1 47 2 3 7 . 1 6 7  
B r eed x poa twn 1 . 1 28 1 1 4 . 36 8  1 4 .3 80 1 3 . 1 0 9  1 49 . 545 1 85 . 90 4  
B r e e d  x age - - 2 3 3 . 486 2 . 087 2 7 4 . 523 2 3 9 . 458 2 3 8 . 91 3  
Breed x year 4 81 . 451  4 5 2 .6 14  4 2 7 3 . 03 1 * 4 2'1 7 . 498 4 7 8 . 7  56 2 1 1 . 7 3 5  
P o a t vn  x age - -- 2 80 . 3 3 5  2 6 4 .6 22 2 81 . 1 9 8 2 6 4 . 093 2 2 9 . 87 6  
P o a tvn x year 4 1 9 . 6 40 4 1 94 . 7 99 4 . 1 01 . 5 50 4 1 22 . 006 4 1 53 . 459  2 1 80 . 2 0 1 *  
Age x year - - 8 9 2 . 56 0  8 53 8 .  543*** 8 2 16 . 3 01 8 27 8 . 6 3 9  4 1 53 . 9 1 1  
Wean x type 1 4 . 2 90 1 1 9 . 9 7 0  1 1 7 . 5 93 1 6 1 . 07 2  1 5 1 . 83 8  1 . 2 23 
Wean x breed 1 . 0 54 1 1 7 . 502 1 23 . 336 1 5 5 . 96 7 1 . 87 7  1 7 . 094 
Wean x poa twn 1 · . 47 5  1 2 . 008 1 2 . 495 1 4 . 0 7 5  1 20 . 842 1 1 3 0 . 5 1 5 * 
Wean x age - -- 2 1 93 . 000* ,' 2 1 1 1 . 2 48 2 49 . 40 1  2 234 . 9 84** 2 22 . 9 88 
�ean x year 4 1 6 . 07 8  4 1 1 8 . 6 5 9  4 81 . 3 36 4 86 . 7 6 1  4 164 . 6 7 9  2 90 . 7 7 2 
Sex x t11>e 1 2 5 . 436 1 1 . 248 1 . 7 49 1 4 . 3 7 7  1 1 8 . 26 3  1 2 . 6 1 8  
Sex x breed 1 1 3 . 7 08 1 . 1 7 4  1 1 2 . 989 1 2 1 . 0 57 1 1 . 499 1 1 9 . 5 50 
Sex. x poa twn 1 1 3 . 5 87 1 9 . 27 5  1 . 3 90 1 1 3 8 . 558* 1 6 .6 58 1 20 . 27 4 
Sex x age - -- 2 85 . 96 8  2 3 53 .3 70*** 2 5 8 . 3 88  2 47 . 940 2 8 � 1 6 3  
S e x  x year 4 38 . 509 4 5 1 . 543 4 1 1 8 . 0 1 9  4 1 9 8 . 766  4 147 . 6 00 2 1 2 . 291 
Sex x wean 1 2 4 . 6 52 1 5 . 5 5 2  1 97 . 3 48* 1 3 . 0 2 2  1 ;. 1 1 1 1 3 4 . 007 
Error 1 36 1 2 . 7 1 3  293  27 . 0 5 1  287 2 1 . 906 2 41 27 .6 8.2 2 1 1  2 4 . 1 6 0  95  2 7 . 423 

*P�. o s . 
**P�. O l . 

***P�. o o s . 

..... 
w 
U1 



TABLE 1 7 . LEAST-SQUAaES ANALYS I S  OF VARIANCE FOR ACCUMULATIVE NUMBER OF LAMBS B ORN PER EWE ENTERING THE STUDY 

A 
1 2  2 4  36 48 6Q 7 2  

Source  d f  M S  d f  M S  df MS df MS df MS df HS 

Ewe t ype of birth  ( Type ) 1 . 1 6 9  1 . 0 2 2  i . 066 1 . 487 1 1 . 907 1 5 . 6 49 
Ewe breed ( Breed ) 1 9 . 5 1 1 *** 1 7 . 8 1 0**'* 1 1 6 . 7 94*** 1 2 5  . 6 06 ** 1 3 7 . 1 3 2* 1 6 5  . 08 8**'* 
Poa tvean ing nut r i t ion (Poatwn) 1 1 . 3 04 1 . 0 54 1 1 . 290 1 5 . 83 7 1 7 . 0 9 9  1 3 . 3 80 
Age of f i rat  breed ing (Ag e )  - -- 2 1 6 0 . 0 90*** 2 1 57 . 41 6 **'* 2 1 7 1 . 0 1 4*** 2 1 94 . 508*** 2 1 5 1 . 7 0 5**'* 
Year of produc t ion (Year ) 4 2 . 844 4 48 . 8 88*** 4 1 1 2 . 07 2*** 4 1 82 . 03 5 **'* 4 1 7 8 . 7 6 1 *** 2 82 . 46 9* 
Type x b reed 1 . 3 46  1 . 449 1 1 . 3 87 1 2 . 90 0  1 4 . 897 1 3 . 6 9 9 
Type x poa twn 1 . 07 9 1 . 093 1 . 001  1 1 . 0 2 1  1 1 . 8 5 5  1 2 . 2 9 5  
Typ.e x age - -- 2 . 1 5 8 2 1 . 1 94 2 . 496 2 . 497 2 8 . 453 
Type x ye ar 4 1 . 3 4 2  4 2 . 0 23 4 6 . 857  4 1 2 . 1 1 9 4 2 1 . 3 41 2 6 . 849 
Breed x poa twn 1 1 . 1 0 5  1 . 0 1 9  1 . 0 1 3  1 . 1 1 5 1 2 . 0 5 0  1 3 . 82 4 
Breed x age - -- 2 . 9 53 2 2 . 96 7  2 4 . 1 27 2 7 . 7 6 8  2 9 .  7 8 8 
Breed x year 4 .7 1 0  4 5 . 86 5 4 4 . 1 40 4 1 3 . 42 1  4 2 8 . 049 2 1 2 . 6 0 5 
Poa twn x age - - 2 . 2 8 5  2 3 . 6 8 5  2 1 1 . 3 7 1  2 27 . 023 2 82 . 3 2 7 *  
Poa tvn x year 4 3 . 2 3 8  4 2 . 6 20 4 2 . 892 4 1 4 . 366  4 1 5 . 7 24 2 7 . 246 
Age x year - -- 8 4 . 56 8  8 1 2 . 400 8 2 9 . 06 2  8 58 . 6 89 4 46 . 3 33 
Error 563 . 456 547 . 6 20 5 47 1 .6 7 0 5 47 3 . 5 9 2  547 6 . 3 9 8  3 5 9  9 . 6 2 0  . 

* P�. 0 5 . 
**P� . O l . 

***P,S_. 005 . 

...... 
w 
0\ 



TABLE 1 8 .  LEAST-SQUARES ANALYSIS OF VARIANCE FOR ACCUMULATIVE NUMBER OF LAMB S  
BORN PER EWE ENTERING THE STUDY ( EXCLUDING 1 2-MO PRODUCTION ) 

Age mo 
2 4  36 48 6 0  

Source df  MS  df  MS d f  M S  d f  MS 

Ewe type of b irth ( Type ) 1 . 23 9  1 . •  007 1 1 . 081  1 2 . 96 8  
Ewe breed ( Breed ) 1 4 . 283*** 1 1 1 . 3 7 7 ** 1 1 8 . 7 94* 1 28 . 82 1 *  
Pos tweaning nutrit ion ( Postwn) 1 . 0 2 5  1 . 555  1 4 . 1 01 1 5 . 16 8  
Age of  f irst breeding (Age)  2 1 . 5 2 1  2 2 . 144 2 6 .7 54 2 1 6 . 817  
Year of  'product ion (Year)  4 40 . 56 8*** 4 97 . 56 8*** 4 1 6 3 . 0 17 *** 4 1 5 9 .  9 46 *** 
Type x breed 1 . 22 4  1 . 96 2  1 2 . 26 9  1 4 . 06 5  
Type x pas twn 1 . 2 1 1  1 . 01 5  1 • 7 3 3  1 1 . 458 
Type x age 2 . 1 1 4 2 1 . 022 2 . 498 2 . 6 20 
Type x year 4 . 480 4 3 . 7 40 4 7 . 27 0  4 1 4 . 87 5  
Breed x postwn 1 . 003 1 . 039 1 . 06 5  1 1 . 816  
Breed x age 2 . 7 77 2 . 7 08 1 1 . 3 1 8  1 6 . 0 1 1  
Breed x year 4 3 .6 2 7  4 3 . 252 4 1 3 . 823  4 29 . 1 58 
Postwn x age 2 . 49 8  2 4 . 284 2 1 2 . 5 5 8  2 2 8 . 7 58 
Postwn x year 4 1 . 286 4 t� 1' . 56 5  4 1 0 . 46 4  4 1 2 . 025 
Age x year 8 2 .6 6 1  8 1 0 . 1 50 8 2 5 . 8 7 3  8 54. 7 17 
Erro r  5 47 . 489 547 1 . 532  547 3 . 403 5 47 6 . 1 6 8  

*P�. 05 . 
**P�. Ol . 

***P�. oo5 . 

d f  

1 
1 
1 
2 
2 
1 
1 
2 
2 
1 
2 
2 
2 
2 
4 

3 5 9  

7 2  
M S  

6 . 27 8  
58 . 022* 

3 . 92 7  
6 7 . 0 44* 
7 3 . 208* 

3 .3 44 
1 . 520  
8 . 3 9 5  
3 . 5 00 
4 . 82 0  
9 . 043 
9 . 92 5  

86 '. 3  9 1  * 
6 . 7 03 

3 9 .6  7 9  
9 . 408 

..... 
w 
........ 



TABLE 1 9 .  LEAST-SQUARES ANALSYIS OF VARIANCE FOR ACCUMULATIVE HUMBER OF LAMB S BORN PER EWE PRESENT 

Age. mo 
1 2  24 36  48 6 0  

Source df KS df MS df KS df HS df KS 

Ewe t yp e  o f  b i rth ( Type )  1. . 3 1 3  1 • 762 1 3 . 528  1 5 . 06 9 1 5 .6 22 
Ewe b r e e d  ( Br e e d )  1 9 . 56 8*** I 1 7 . 426*** 1 16 . 6 33*** 1 24.06 9*** 1 36 . 5 53 *** 
Poatwean ing nu t r i t ion ( Poatvn) 1 1 . 363  1 . 0 1 8  1 . 009 1 . 1 40 1 . 1 9 8 
Age o f  f i r a t  breed ing ( Age ) - -- 2 1 56 . 970*** 2 1 50 .6 91 *** 2 1 35 . 999*** 2 1 53 . 1 2 9*** 
Y e a r  of p roduc t ion (Year)  4 3 . 094 4 44 . 83 8*** 4 95 . 820*** 4 1 44 . 7 6 8*** 4 1 1 0 . 8 8 5 *** 
Type x breed 1 . 523 1 . 3 7 4  1 . 6 6 4  1 . 453 1 • 7 6 5  
Type x poa tvn 1 . 0.9 5  1 . ooo 1 . 081  1 .06 8  1 . 6 9 3  
Type x age - -- 2 3 . 027 * 2 7 . 985* 2 3 . 929  2 4 . 86 5  
Type x ye a r 4 1 . 41 2 4 1 . 07 4 4 3 . 50 5  4 4 . 257 4 1 1 . 490 
Breed x poa tvn 1 . 876 1 . 21 5  1 . 047 1 . 1 24 1 . 000 
Breed x age - -- 2 . 21 5  2 1 . 1 7 1  2 . 034 2 1 . 2 1 0  
Br eed x y e a r  4 . 6 3 9  4 3 . 847 4 2 . 480 4 5 .664 4 1 2 .6 56 
P o a t vn x age - -- 2 . 028 2 1 . 242 2 . 6 7 6  2 . 06 3  
Poa tvn x year 4 3 . 2 1 1  4 1 . 824 4 . . 528 4 2 . 16 9  4 3 . 8 2 7  
Age x year - -- 8 4 . 990 8 9 . 3 7 1  8 23 . 6 7 6  8 3 2 . 7  96 
Erro r 5 49 . 460 482 . 47 4  426 1 . 008 3 5 9  1 . 740 294 2 . 6 3 9  

*P�.05 . 
**P�. 01 . 

***P�. 005 . 

�f 
1 
1 
1 
2 
2 
1 
1 
2 
2 
1 
2 
2 
2 
2 
4 

1 52 

7 2  
MS 

. 823 
28 . 27 2*** 

. 092 
5 9 . 066*** 
7 0 . 448*** 

. 06 2  
3 .  56 3 
4 . 800 
3 . 524 

. 484 
4 . 92 1  

1 9 . 481 
4 . 1 89 

1 3 . 2 06 
16 . 7 29 

3 . 2 5 5  

....... 
w 
00 



TABLE 20 . LEAST-SQUARES ANALYSIS  OF VARIANCE FOR ACCUMULATIVE NUMBER OF 
LAMBS BORN PER EWE PRESENT ( EXCLUDING 1 2-MO PRODUCTION ) 

Age1 mo 
24 36 48 60 

Sou rce df  MS d f  MS d f  MS dt MS 

Ewe t ype of b irth ( Type ) 1 . 1 41 1 2 . 1 7 4  1 3 . 2 7 6  1 3 . 3 86 
Ewe breed ( Breed) 1 4 . 1 32*** 1 1 1 . 3 7 4*** 1 1 9  . 3 04*** 1 3 0 . 823*** 
Postweaning nutrition ( Postwn) 1 . 3 53 1 . 201 1 . 005 1 . 3 41 
Age o f  first  b reed ing (Age)  2 1 . 145 2 1 .6 5 9  2 3 . 3 3 2  2 8 . 6 34 
Year of product ion (Year ) 4 3 9 . 439*** 4 83 . 96 8*** 4 1 29 . 048*** 4 1 01 . 3 50*** 
Type x breed 1 . 080 1 .417  1 . 2 22 1 . 222 
Type x postwn 1 .000 1 . 1 1 2  1 . 032  1 . 5 1 7  
Type x age 2 2 . 487* 2 6 . 7 76* 2 . 2 . 96 9  2 3 . 26 4 
Type x year 4 .377  4 2 . 7 97 4 2 . 522  4 8 . 299  
Breed x pos twn 1 . 1 08 1 . 009 1 . 1 88 1 . 000 
Breed x age 2 1 . 840 2 2 . 2 1 4  2 1 .3 01 2 4 . 6 2 8  
Breed x year 4 1 . 628 4 1 . 586 4 4 . 81 8  4 1 0 . 1 7 4  
Pos twn x age 2 . 027 2 1 . 051  2 . 950 2 . 090 
Postwn x year 4 1 . 084 4 1 .3 7 7  4 3 . 2 1 7  4 4 . 2 16 
Age x year 8 3 . 448 8 7 . 939 8 2 0 . 544 8 2 9 . 445 
Error 482 .362 426 . 86 8  3 5 9  1 . 5 58 2 94 2 . 453 

*P�. o s . 
*'*P�. 01 . 

***P�. oos . 

d f  

1 
1 
1 
2 
2 
1 
1 
2 
2 
1 
2 
2 
2 
2 
4 

1 5 2  

7 2  
MS 

. 5 27 
2 4 . 97 3** 

. 006 
2 . 2 5 9  

6 4 . 83 5*** 
. 20 5  

3 . 5 7 6  
4 . 1 7 1  
3 . 447 

. 5 2 0  
7 . 506 

1 8 . 7 7 4  
5 . 83 0  
9 . 7 6 7  

1 2 . 86 9  
3 . 1 9 8  

...... 
c._.,) 
\0 



TABLE 2 1 . LEAST-SQOAiES ANALY S I S  OF VARIANCE FOR ACCUMULATIVE NUMBER OF LAMBS 
WEANED PER EWE ENTERING THE STUDY 

A1u:. m!ll 
l2 2 4  l6 4� 6 0  

Source __ . _ df_ ___ MS __ df MS cif MS di MS df MS 

Ewe t ype of  b i r t h  ( Type ) 1 . 007 1 . 2 46 1 . 56 9  1 . 6 5 5  1 . 87 9  
Ewe b reed ( Bree d )  1 4 . 904*** 1 3 . 92 5** 1 1 0 . 0 1 0** 1 1 6 . 2 03* 1 3 0 . 1 82 ** 
Poa twean ing nut r i t ion ( Poatvo) 1 2 . 226** 1 . 966 1 3 . 948 1 7 .  7 1 6 1 1 2 . 90 2  
Age o f  f ir 5 t  breed ing (Age ) - - 2 7 4 . 5 42*** 2 6 5 . 1 5 1 *** 2 7 5 .  7 7 7*** 2 7 3  . 1 07 *** 
Year of produc t ion ( Year ) 4 1 . 5 93 4 43 . 3 7 0*** 4 6 4 . 3 25*** 4 1 28 . 6 6 9*** 4 1 41 . 543 *** 
Type x breed 1 . 3 06  1 • 7 0 1  1 2 . 06 3  1 2 . 857 1 5 . 1 6 8  
Type x poa tvo 1 . 092 1 . 1 34 1 2 . 827 1 6 . 000 1 6 . 9 7 0  
Type x age - -- 2 . 003 2 2 . 2 1 3  2 1 . 56 7 2 . 1 27 
Type x year 4 . 494 4 1 . 2 7 6  4 3 . 3 23 4 5 . 7 1 4 4 9 . 53 1 
Breed x poatvn 1 . 47 7  1 . 041 1 . 002 1 .27 9 1 2 . 47 9 
Breed x age - -- 2 1 . 6 2 2  2 2 . 3 82 2 4 . 2 85 2 5 . 7 30 
Breed x year 4 . 81 4  4 5 . 989* 4 4 . 3 23 4 1 2 .6 02 4 2 1 . 96 2  
Poatvo x age - -- 2 . 2 1 7  2 2 . 6 88 2 5 . 000 2 7 . 1 90 
Poatvo x year 4 2 . 27 1 4 . 8 1 7  4 1 . 2 41 4 5 . 6 26 4 5 . 549 
Age x year - -- 8 2 . 93 8  8 6 . 7 5 4 8 1 1 . 488 8 1 9 . 6 80 
Error 563 . 3 14 547 . 53 5  5 47 1 . 2 86 547 2 . 56 8  5 47 4 . 382  

*P�. os . 
**P�.Ol . 

***P�. oos . 

df 

1 
1 
1 
2 
2 
1 
1 
2 
2 
1 
2 
2 
2 
2 
4 

3 5 9  

7 2  
KS 

2 . 27 2 
55 . 46 6*** 
1 4 . 53 0  
46 . 90 5* 
3 1 . 7 1 8  
1 2 . 7 3 5  
1 7 .308 

2 . 5 06 
2 . 90 5  
4 . 3 1 6  

1 0 . 2 40 
3 . 342 

23 . 7 5 5  
1 . 367 

2 0 . 1 93 
6 . 3 01 

....... 
.p. 
0 



TABLE 22 . LEAST-SQUARES ANALYSIS OF VARIANCE FOR ACCUMULATIVE NUMBER OF LAMBS 
WEANED PER EWE ENTERING THE STUDY ( EXCLUDING 1 2-MO PRODUCTION ) 

Age1 mo 
24 36 48 60 

Source df MS df  MS d f  MS d f  M S  

Ewe type of b irth ( Type )  1 . 304 1 ,6 57 1 . 7 50 1 . 9 87 
Ewe breed ( Breed ) 1 1 . 830* 1 6 . 428* 1 1 1 . 53 8* 1 23 .6  7 1* 
Pos twean ing nut r i t ion ( Pos twn) 1 . 01 1  1 1 . 23 1 1 3 .6 1 0 1 7 .3 6 7  
Age o f  firs t b reeding (Ag e )  2 1 . 994 2 1 . 3 24 2 1 . 803 2 4 . 6 93 
Year of produc t ion (Year)  4 3 4 . 1 5 1  *** 4 5 1 . 2 1 1*** 4 109 . 41 0*** 4 1 23 . 1 6 4*** 
Type x breed 1 . 256 1 1 . 2 2 1  1 1 . 846 l 3 . 7 7 0  
Type x pos twn 1 . 1 23 1 2 . 7 7 8  1 5 . 928 2 . 1 17 
Type x age 2 . 1 14 2 · 2 .3 95 2 1 . 43 4  1 6 . 8 93 
Type x year 4 .345 4 1 .6 96 4 3 . 41 2 4 6 . 57 0  
Breed x pos twn 1 . 07 5  1 . 0 1 4  1 . 3 5 9  1 2 . 101  
Breed x age 2 .838 2 . 2 17 2 . 820 2 2 . 3 90 
Breed x year 4 5 . 17 5** 4 3 .3 7 0  4 1 1 . 43 3  4 2 1 . 6 56 
Postwn x age 2 .207 2 . 7 01 2 2 . 042 2 3 .6 7 2  
Postwn x year 4 . 501  4 1 . 1 1 2  4 4 . 7 42 4 5 . 3 46 
Age x year 8 1 . 83 1 . 8 3 . 009 8 7 .7 50 8 1 5 . 1 49 
Error 547 . 3 7 1  547 1 . 030  547 2 . 27 3 5 47 4 . 009 

*P�. o5 . 
**P�. 01 . 

***P�. oo5 . 

d f  

1 
1 
1 
2 
2 
1 
1 
2 
2 
1 
2 

. 2 
2 
2 
4 

3 5 9  

7 2  
MS 

2 . 458 
49 . 57 2*** 
1 0 . 85 4  
2 1 . 6 6 4  
2 5 . 1 44 

9 • 56 3  
4 . 7 50 
2 . 1 58 
1 . 9 1 5 
4 . 1 8 4  
7 . 6 1 8 
1 .6 97 

20 . 2 1 2  
. 3 3 8  

1 4 . 1 43 
5 . 8 1 1  

...... 
+"" 
...... 



TABLE 23 . LEAST-SQUARES ANALYSIS OF VARIANCE FOR ACCUMULATIVE NUMBER OF LAMBS WEANED PER EWE PRESENT 

Age1 mo 
1 2  24  36  48 60 

s� df MS d f  MS d f  MS d f  MS d f  MS df 

Ewe typ e  of  b irth ( Type ) 1 . 030 1 . 046 1 . 6 7 7  1 3 . 83 5 1 7 . 1 6 7  1 
Ewe breed ( Bree d )  1 4 . 958*** 1 3 . 858*** 1 1 1 . 7 92*** 1 1 5  . 442*** 1 26 . 444*** 1 
Pos tweaning nut r i t ion ( Po s twn) 1 2 .300** 1 . 5 50 1 2 . 1 5 9 1 1 . 6 20 1 2 . 3 76 1 
Age o f  f irst  b reed ing (Ag e )  - -- 2 80 . 1 42*** 2 6 2 . 222*** 2 86 . 91 9*** 2 90 . 41 9*** 2 
Year o f  produc t ion (Year ) 4 1 .6 27 4 3 6 . 82 1 *** 4 49 . 902*** 4 1 1 3 .3 88*** 4 1 1 2 .  7 67 *** 2 
Type x b reed 1 . 43 0  1 . 6 7 9  1 1 . 392  1 1 . 1 91 1 . 82 3  1 
Type :a: postwn 1 . 1 13 1 .  . 453 1 2 . 972  1 2 . 820 1 3 . 1 00 1 
Type :a: age - -- 2 . 82 0  2 3 .3 5 4  2 2 . 017  2 2 . 53 9 2 
Type :a: year 4 . 5 14 4 1 .3 6 5  4 4 . 1 98 4 6 . 1 09 4 8 . 8 53 2 
Breed :a: poa twn 1 .374  1 . 23 5  1 . 045 1 . 064  1 • 7 2 5  1 
Breed :a: age - -- 2 1 . 1 73 2 . 951  2 1 . 3 22 2 . 985 2 
Breed :a: year 4 . 7 07 4 5 . 6 7 5 *  4 4 . 081 4 1 1 . 207 4 5 . 5 5 4  2 
Postwn :a: age - -- 2 . 2 13 2 . 1 1 4 2 . 934 2 2 . 3 3 6  2 
Postwn :a: year 4 2 .3 1 9  4 . 3 3 9  4 1 . 6 48 4 6 . 1 7 7  4 6 . 7 50 2 
Age :a: year - -- 8 3 . 908 8 7 . 2 1 5  8 1 2 . 1 25 8 2 9 . 97 "2  4 
Error 549 . 3 1 8  482 . 46 4  426 . 986 359  1 .6 80 2 94 2 . 528 1 52 

*P�. os . 
**P�.01 . 

***P�. oo5 . 

7 2  
MS 

. 006 
22 . 7 05** 

. 7 07 
44 . 709*** 
21 . 1 80* 

. 850 
9 .7 49 
3 . 542 
9 . 870 

. 5 1 4  

. 3 39 
3 . 055 
4 . 53 2  
4 . 902 

20 . 266 
2 . 96 5 

� 
� 
1'-.) 



TABLE 24.  LEAST-SQUARES ANALYSIS  OF  VARIANCE FOR ACCUMULATIVE NUMBER OF 
LAMBS WEANED PER EWE PRESENT ( EXCLUDING 1 2-MO PRODUCTION ) · 

Aiea mo 
24 36 48 6 0  

Source df MS d f  .MS d f  MS df  MS 

Ewe type of  b irth  ( Type ) 1 .001  1 . 337  1 2 . 990 1 5 . 546 
Ewe breed ( Bree d )  1 1 .66 1* 1 7 . 446*** 1 1 1 .635** 1 2 2 . 57 3*** 
Postweaning nut r i t ion ( Po s twn) 1 .030 .1  . 428 1 . 480 1 . 950 
Age of f irst breeding 2 1 . 47 8 2 . 3 46 2 3 .6 7 1  2 6 . 1 6 4  
Year o f  product ion (Year ) 4 2 9 . 876*** 4 40 . 859*** 4 97 . 996*** 4 1 03 . 042*** 
Type x breed 1 . 23 5  1 . 936  1 . 966 1 . 3 1 5  
Type x pos twn 1 .605 1 2 . 93 0  1 3 . 529 1 2 . 93 2  
Type x age 2 1 . 1 1 1 2 3 . 5 98 2 2 . 100 2 1 .6 49 
Type x year 4 . 3 7 4  4 2 . 56 5  4 4 . 7 16 4 8 . 5 92 
Breed x postwn 1 . 1 98 1 . 088 1 .07 2  1 . 97 3  
Breed x age 2 . 844 2 1 . 2 1 2  2 . 5 1 5  2 . 6 7 0  
Breed x year 4 3 .  989* 4 2 . 816 4 8 . 024 4 4 . 1 3 4  
Pos twn x age 2 1 . 293 2 . 3 15 2 1 . 632  2 3 .626 
Pos twn x year 4 ' . 823 4 2 . 409 4 6 . 233 4 6 . 857 
Age x year 8 2 . 7 47 8 4 . 001 8 9 . 933  8 2 5 . 409 
Error 482 . 3 46 426 I • 7 92 3 5 9  1 . 486 294 2 . 299  

*P�.os . 
**P�.01 . 

***P�. oo5 . 

d f  

1 
1 
1 
2 
2 
1 
1 
2 
2 
1 
2 
2 
2 
2 
4 

1 52 

7 2  
MS 

. 003 
1 9 . 949** 

. 7 1 0  
1 . 008 

23  . 1 13*  
. 243 

8 . 3 23 
2 . 906 

1 0 .6 90 
. 295  
. 336 

2 . 3 2 5  
3 . 96 1 
2 . 366 

1 6 . 3 02 
2 . 899 

..... 
.p. 
w 



TABLE 2 5 . LEAST-SQUARES ANALYSIS  OF VAliANCE FOR ACCUMULATIVE liLOGRAHS OF LAMB WEANED PER EWE ENTERING THE STUDY 

Aa�. mg 
1 2  2 4  J6 4 6  6 0  

Source d f  MS d f  · M S  �f HS df H S  �u HS df 
Ewe t yp e  of b i r t h  ( Type ) 1 1 5 . 7 2 4  1 266 . 3 09 1 546 . 1 1 2  1 828 . 856 1 6 7 9 . 7 53 1 
Ewe breed ( Bree d )  i 241 7 . 6 8 7 *** 1 5999 . 7 86*** 1 2046 1 . 3 5 2*** 1 40 504 . 5 1 5*** 1 806 44 . 6 86 *** 1 
P o a t w e an ing nu t r i t io n  ( Po a twn )  1 6 86  . 242 ** 1 5 54 . 3 3 1  1 3 7 3 3 . 2 27 1 7 041 . 97 7  1 1 08 3 4 . 499 1 
Age o f  f ir a t breed ing ( Ag e )  · - -- 2 2 2 1 8 1 . 1 81 *:** 2 1 4  7 3 5 • 80 7 ** 2 247 04 . 53 1 *  2 26 2 57 . 6 9 5  2 

· Y e a r o f  produc t ion ( Year )  4 859 . 1 89 4 5 3 5 23 . 7 00*** 4 1 00 1 8 9 . 9 1 6*** 4 2 0 1 46 5 .  282*** 4 1 7  403 . 1 03*** 2 
T y pe x b reed 1 30 . 981 1 6 42 . 2 09  1 2388 . 406 1 27 3 5 . 849 1 5 1 00 . 6 06 1 
Type x poa twn 1 98 . 93 1  1 2 3 9 . 46 6  1 3 037 . 86 5  1 6 92 2 . 9 80 1 908 1 . 1 03 1 
T y p e  x age - -- 2 2 1 8 . 7 27 2 3 5 20 . 2 2 9  2 1 9 83 . 07 4  2 200 . 946 2 
T y pe x ye ar 4 1 09 . 83 2 4 7 46 . 6 99 4 401 9 . 2 44 4 7 890 . 2 42 4 1 7 2 5 1 . 8 93 2 
B r e e d  x p o a t wn 1 94 . 7 88 1 82 . 85 1  1 5 . 854 1 286 . 9 91 1 1 80 1 . 5 09 1 
B r eed x age - - 2 1 07 3 . 6 5 4 2 1 76 7 . 6 6 9  2 296 8 . 7 7 3 2 489 8 . 7 36 2 
l:l r t e d  x y e a r  4 441 . 7 42 4 487 4 . 7 0 1  4 3 3 24 . 6 5 9  4 1 4094 . 026 4 2 1 93 0 . 8 9 1  2 
f'u u t wo x a g e  - -- 2 1 04 . 97 1  2 3 07 7 . 87 3  2 6 983 . 06 1  2 1 3 2 0 5 . 844 2 
l!.u :�. t w n  x year 4 93 9 . 840 4 9 1 3 . 6 54 4 2 26 5 . 041 4 9008 . 43 9  4 826 1 . 289 2 
r. t: t!  x y e a r  - -- 8 2 52 1 . 5 9 9  8 3 87 8 . 43 0  8 1 05 5 3 . 23 0  8 1 9 897 . 07 6  4 

r r o r  584 99 . 5 57  547 5 1 2 . 7 06 I 5 47 1 3 87 .063 547 3083 . 1 5 5 5 47 5 56 1 . 06 1  3 5 9  

*P�. 05 . 
** P�. 01 . 

***P�. oo5 .  

7 2  
HS 

1 7 5 2 . 848 
1 0883 1 . 7 2 0*** 

1 56 83 . 1 5 7 
3 5 5 90 . 1 2 2 
6 9 7 83 . 7 42* 
1 3 1 42 . 5 9 2  

9 9 5 3 . 1 09 
5 941 . 5 1 0  
7 0 9 9 . 9 7 2  
43 6 0 . 87 4  

1 086 1 . 56 2  
1 7 2 5 . 5 5 5  

3 7 92 2 . 43 0  
890 . 7 1 7 

243 23 . 1 20 
8 43 0 . 482 

..... 
.p. 
.p. 



TABLE 26 . LEAST-SQUARES ANALYS I S  OF VARIANCE FOR ACCUMULATIVE KILOGRAMS OF LAMB 
WEANED PER EWE ENTERING THE STUDY ( EXCLUDING 1 2-MO PRODUCTION ) 

A e 0 
24 36 48 6 0  

Source df MS d f  MS d f  M S  d f  MS 

Ewe type of birth ( Type ) 1 1 3 6 . 970  1 3 5 1 . 6 93 1 5 84 . 3 96 1 46 0 . 3 81 
Ewe breed ( Breed ) 1 3 45 8 . 56 8** 1 1 547 3 . 988*** 1 3 33 45 . 9 1 6 *** 1 7 0400 . 7  43*** 
Pos tweaning nutr i t io� (�ostwn) 1 28 . 953 1 1 843 . 5 56 1 43 23 . 45 7  1 7 3 83 . 1 7 7  
Age of  f irs t breeding (Ag e )  2 2883 . 883* 2 4002 . 3 1 0  2 41 7 7 . 80 9  2 1 16 47 . 907 
Year of produc t ion (Year)  4 40420 . 893*** 4 7 9584 . 444*** 4 . 1 7 4406 . 996*** 4 1 496 07 . 5 55*** 
Type :1: breed 1 53 0 . 898 1 2 168 . 830  1 2 500 . 47 1  1 47 77 . 284 
Type :1: pos twen 1 3 07 . 088 1 3 267 . 959  1 7 26 8 . 1 91 1 9 47 5 . 866 
Type :1: age 2 454 . 286 2 3 7 6 8 . 01 0  2 1 63 9 . 1 7 8  2 6 8 . 1 0 1  
Type :1: year 4 413 . 43 8  4 3 166 . 236 4 6 57 9 . 6 7 0  4 1 5389 . 6 1 2  
Breed :1: pos twn 1 88 . 33 9  1 7 •. 3 7 7  1 2 97 . 1 30  1 1 826 . 7 7 9  
Breed :1: age 2 7 1 9 . 3 41 2 1 42 . 41 0  2 53 1 . 441 2 3 0 5 1  . 6 56 
Breed :1: year 4 483 0 . 426 4 27 87 . 1 58 4 1 3 206 . 0 5 2  4 2 167 3 . 1 16 
Pos twn :1: age 2 206 . 2 58 2 1 6 26 . 587 2 46 80 .6 5 5  2 1 0026 . 7 6 7  
Pos twn :1: year 4 644 . 009 4 1 7 1 0 . 689 4 7 5 40 . 043 4 7 2 80 . 243 
Age :1: year 8 1 523 . 091  8 3 293 . 856 8 9 886 . 983 8 1 827 3 . 950 
Error 5 47 449 . 495  5 47, 1 27 9 .361  547 2 944 . 0 3 0  5 47 5 3 7 3 . 486 

*P�. o s . 
'**P�. 01 . 

***P�. oos . 

d f  

1 
1 
1 
2 
2 
1 
1 
2 
2 
1 
2 
2 
2 
2 
4 

3 5 9  

7 2  
MS 

1 422 . 0 1 8  
1 0082 9 . 948*** 

13704 . 424 
3 6 7 2 3 . 7 9 9  
62166 . 97 7* 
1 2920 . 940 

83 92 . 205  
5 1 48 . 902 
6 13 4 . 82 9  
4004 . 020 
8748 . 891  
57 93 . 7 1 1  

3496 3 . 41 3  
450 . 27 5 

2 1 26 2 . 448 
8 1 06 . 044 

........ 
� 
IJ'I 



'LULl 27 . LI.A.ST-SQOAi.ES AIU.LY S I S  OF VlliAHCB FOR ACCUMULATIVE IILOCIWUI OF LAHJ WEAN ED PER !WE PRESENT 

Au. IIUl 
u �4 J6 !t§ �0 72 

SOUICI df HS df HS df HS df HS df HS df HS 

Ewe type of b irth ( Type ) 1 7 . 3 1 0  1 2 2 . 2 56 1 6 85 . 6 5 2  1 3 3 2 9 . 26 5  1 7 1 04 . 1 86 1 4 . 280 

Ewe b reed ( Breed) 1 2369 . 2 98*** 1 5 96 5  . 3 1 3 *** 1 26 03 9 . 5 90 *** 1 456 6 5  . 2 1 6 *** 1 80 45 5 . 091 *** 1 5 99 5 0 . 3 9 5*** 

Po1 tweao ing nut r i t ion ( Poa�) 1 7 6 5 . 941 ** 1 1 92 . 7 5 9 1 1 666 . 86 4  1 804 . 9 2 7  l 1 008 . 06 0  1 9 . 2 1 1  

Age o f  f ir a t  b reed ing (Age)  - -- 1 2 56 5 2 . 96 3*** 2 1 52 45 . 7 2 1 *** 2 3 5 8 2 8 . 1 7 5 *** 2 366 2 1 . 2 28*** 2 1 93 0 3 .6 1 6  

Year of produc t ion (Year ) . 4 7 3 5 . 7 46  4 47 6 1 1 . 56 3*** 4 89541 . 41 3 *** 4 1 8 207 3 . 2 5 5 *** 4 1 35 1 1 6 . 87 4*** 2 6 83 36 . 41 4*** 

Type :r. b reed 1 49 . 883 1 6 23 . 5 91 1 1 9 7 4 . 93 9  1 7 5 2 . 97 6  1 1 48 . 52 9  1 83 . 7 1 1  

Type :r. poltvn 1 . 99 . 454 1 841 . 082 1 2823 . 281 . 1 40 1 9 . 1 7 0 1 42 7 4 . 493 . 1 8 1 00 . 2 90 

Type :r. age - - 2 93 2 . 909 2 486 6 . 92 1  2 1 7 0 4 . 3 3 7  2 1 4 5 9 . 236 2 47 09 . 56 2  

Type :r. year 4 1 1 4 . 57 3  4 7 76 . 6 1 1  4 5 5 50 . 536 4 6 80 7 . 2 96 4 1 807 4 . 0 1 5  2 1 923 9 . 80 1 

Breed x poa tvn 1 7 7 . 1 29 1 283 . 442 1 3 5 . 9 57 1 5 . 7 86 1 50 . 7 96 1 2640 . 3 1 1  

Breed :r. age - - 2 566 . 6 6 2  2 603 . 2 00 2 1 6 7 . 096 2 97 2 . 0 56 2 1 5 49 . 7 03 

Breed x year 4 403 . 3 00 4 3 7 49 . 6 7 9  4 45 9 8 . 3 04 4 1 6 8 48 . 006 4 1 1 2 3 9 . 7 83 2 1 241 2 . 26 6  

Poltvn x a g e  - -- 2 6 1 9 . 83 1  2 2 7 4 . 7 7 5  2 1 27 0 . 540 2 3 7 2 0 . 5 50 2 8304 . 6 3 5  

Po1 tvn x yea.r 4 859 . 5 23 4 942 . 700 4 2364 . 7 1 9  4 1 01 1 8 . 3 47 4 1 1 393 . 7 00 2 2 482 . 5 52 

Age :r. year - -- 8 343 2 . 7 27 8 8036 . 545 8 1 82 8 4 . 6 7 1  8 40882 . 49 5  4 3 2 950 . 96 4  

Error 56 1 1 02 . 1 7 6  482 4 5 5 . 035 426 997 . 3 7 4  3 5 9  1 9 1 4 . 2 06 294 3 00 2 . 2 5 0  1 52 4096 . 0 54 

*P�. o s .  
**P�. 0 1 . 

***P�.oos . 

..... 

� 



TABLE 28 . LEAST-SQUARES ANALYSIS OF VARIANCE FOR ACCUMULATIVE KILOGRAMS OF LAMB 
WEANED PER EWE PRESENT ( EXCLUDING 1 2-MO PRODUCTION ) 

A e mo 
2 4  36  4� 6 0  

s .Q.!!..I.£jL d f  MS df MS df MS d f  MS 

Ewe type of b irth ( Type )  1 6 0 . 7 38 1 7 91 . 7 1 8  1 3 9 1 4 . 41 8  1 7 5 1 3 . 53 1  
Ewe breed ( Breed )  1 3 3 5 9 . 1 42*** 1 2 0309 . 46 4*** 1 3 983 8 . 281*** 1 7 2 47 3 . 458*** 
Poa twean ing nut r i t ion ( Poa twn ) 1 2 1 . 2 97 1 6 3 5 . 57 1  1 2 93 . 7 36 1 483 . 991 
Age o f  f ir s t  breed ing (Age)  . 2 1 880 . 6 3 5  2 2 1 1 9 . 90 5  2 4842 . 802 2 446 9 . 225  
Y e a r  of p roduc t ion ( Year ) 4 36680 . 7 81 *** 4 7 3 970 . 470*** 4 1663 1 2 . 858*** 4 1 25 2 96 . 6 5 2*** 
Type x b reed 1 5 07 . 842 l 1 86 4 . 6 2 5  1 7 7 5 . 295  1 87 . 221 
Type x po s twn 1 100 5 . 93 2  1 2892 . 3 53 1 43 91 . 3 87 1 3 849 . 83 9  
Type x age 2 1 7 40 . 3 3 0  2 56 97 . 993* 2 2 43 5 . 3 3 8  2 1 57 3 . 548 
Type x year 4 3 5 5 . 83 2  4 4307 . 26 3  4 6 08 5 . 81 3  4 1 7  83 1 . 8 5 1  
Breed x poa twn 1 2 3 1 . 543 1 40 . 447 1 . 6 87 1 82 . 3 04 
Breed x age 2 7 90 . 3 3 2  2 1 53 2 . 93 2  2 7 2 3 . 421  2 1 9 59 . 9 80 
Breed x year 4 3 3 56 .6 86 4 3 70 4 . 893 4 1 52 83 .663  4 9646 . 045 
Poa twn x age 2 1 41 4 . 03 4  2 2 3 4 . 934 2 1 6 1 1 . 56 5  2 422 4 . 9 86 
Po a twn x year 4 1 09 7 . 41 5  4 26 1 0 . 491  4 97 7 1 . 487 4 1 041 3 . 6 6 4  
Age x year 8 2849 . 47 3  8 7 449 . 886 8 183 9 5 . 376 8 3 9 236 . 53 9  
Error 482 41 3 . 57 8  426 9 26 . 003 3 5 9  1 8 1 8 . 27 0  2 9 4  2 87 7 . 1 94 

*P� . o 5  • 

. **P�. 0 1 . 
***P�. oos . 

d f  

1 
1 
1 
2 
2 
1 
1 
2 
2 
1 
2 
2 
2 
2 
4 

1 52 

7 2  
MS 

1 . 491  
5 57 7 8 . 9 47 *** 

. 3 30  
2 27 0 . 8 1 1 

6 1 1 5 1 . 26 7 *** 
5 1 . 3 9 1  

7 76 4 . 402 
3 947 . 888 

1 93 5 8 . 823  
2306 . 227 
1 6 7 3 . 9 41 

1 040 2 . 45 9  
7 848 . 9 96 
1 7 6 8 . 01 8  

3 2528 . 6 1 2  
4028 . 046 

....... 
.p­
....... 



TABLE 29 . LEAST-SQUARES ANALYSIS  OF VARIANCE FOR ANNUAL FL·EECE WEIGHT (KG ) 

A e mo 
1 2  2 4  3 6  4 8  

Source  d f  MS d f  MS d f  , MS d f  MS d f  

Ewe type o f  b irth  ( Type ) 1 4 .090*** 1 1 . 1 44 1 2 . 057 * 1 . 6 7 8  1 
Ewe b reed { Breed ) 1 1 0 . 47 6*** 1 3 7 . 803*** 1 2 9 . 7 02*** 1 2 9 . 81 3*** 1 
Pos twean ing nut r i t ion ( Postwn )  1 6 . 1 67*** 1 . 81 8  1 3 . 309** 1 4 . 033** 1 
Age o f  f ir s t  breed ing (Ag e )  2 1 9  . 43 2*** 2 7 . 93 4*** 2 • 534 2 1 . 1 3 7  2 
Year of produc t io n  {Year ) 4 2 5 . 5 55*** 4 43 . 6 14*** 4 66 . 941 *** 4 8 . 06 3** 4 
Type x b reed 1 . 7 1 1  1 1 . 3 49 1 3 . 81 5*** 1 4 . 943 *** 1 
Type x postwn 1 . 01 3  1 . 036 1 . 1 29 1 . 004 1 
Type x ag� 2 . 887 2 . 5 86 2 1 . 535 2 . 1 7 4  2 
Type x year 4 . 527 4 3 . 56 0  4 2 . 044 4 2 . 1 83 4 
Breed I pos twn 1 . 1 09 1 . 002  1 . 017  1 . 57 4  1 
Breed x age 2 1 . 853* 2 1 . 47 8  2 . 2 1 2  2 1 . 9 1 5  2 
Breed I year 4 4 . 929*** 4 5 . 2 29* 4 9 . 989*** 4 1 6 . 83 5*** 4 
Postwn I age 2 . 207 2 1 . 3 7 5  2 . 437  2 3 . 499* 2 
Postwn x year 4 . 47 2  4 1 . 2 45 4 3 . 255 4 2 . 3 7 0  4 
Age x year 8 6 6 .66 1*** 8 3 2 . 41 9*** 8 3 . 5 1 8  8 4 . 42 9  8 
Error 520 . 283 46 5 . 43 9  3 7 5  . 425 345 . 57 3  290 

*P�. o s . 
**P�. 01 . 

***P�.oos . 

6 0  
MS d f  

. 081 1 
26 . 7 37 *** 1 

. 6 87 1 

. 025  2 
8 9 . 997*** 2 

1 . 1 5 1 1 
. 035  1 

2 . 1 07 2 
1 . 43 9 2 

. 26 5  1 
1 . 1 1 8 2 

1 2 . 442*** 2 
. 2 90 2 

4 . 87 7  2 
4 . 436  4 

. 5 22 1 55 

7 2  
MS 

1 . 1 44 
1 8 . 429*** 

. 1 6 9  

. 1 6 5 
44 .6 08*** 

. 0 1 2  

. 409 
2 . 96 5  

. 992 

. 27 0  

. 448 

. 097 

. 3 40 

. 2 93 
6 . 57 0* 

. 57 8 

.... 
� 
00 



TABLE 30 . LEAST-SQUARES ANALYSIS OF VARIANCE FOR FLEECE WEIGHT (KG ) 
FOR THOSE EWES LAMBING 

A&e1 mo 
1 2  24 36 48 

Sou rce df MS d f  MS d f  MS df MS d f  

Ewe type of b irth  ( Type ) 1 . 364  1 . 7 14 1 1 . 7 36*  1 . 024 1 
Ewe b reed ( Bree d )  1 3 .6 84*** 1 3 1 . 41 5*** 1 2 4 .  7 30*** 1 23 . 046 *** 1 
Postwean ing nut r it ion ( P o s twn) 1 . 489 1 1 . 054 1 1 .6 7 5* 1 2 .6 5 9* 1 
Age o f  f ir s t  breeding (Ag e )  - - 2 4 . 434*** 2 . 524 2 1 . 009 2 
Year o f  produc t ion (Year) 4 26 . 3 3 2*** 4 1 5 . 26 9*** 4 5 0 . 989*** 4 5 . 5 48* 4 
Lamb type of b irth ( Lamb ) 1 . 008 1 . 26 9  1 . 002  1 . 000 1 
Type x b reed 1 . 1 3 5  1 1 . 494 1 3 . 948*** 1 3 . 843** 1 
Type x postwn 1 . 53 4  1 · . 1 10 1 . 092 1 . 005  1 
Type x age - -- 2 . 47 0  2 1 .6 5 1 2 . 5 83 2 
Type x year 4 .6 17  4 2 .3 1 3  4 1 . 246 4 . 893 4 
Breed x pos twn 1 . 0 1 1  1 . 3 1 5  1 . ooo 1 . 540 1 
Breed x age - -- 2 1 .3 28 2 . 1 60  2 2 . 27 4  2 
Breed x year 4 4 . 57 8*** 4 4 . 402* 4 1 0 . 3 62*** 4 1 6 . 1 24*** 4 
Pos twn x age - - 2 . 57 8  2 . 246 2 2 . 998 2 
Postwn x year 4 1 . 076 4 1 . 908 4 1 . 7 5 9  4 2 . 9 7 4  4 
Age x year - -- 8 26 . 0 53*** 8 3 . 3 1 0  8 3 . 085 8 
Lamb x type 1 . 300 1 . 1 88 1 . 0 1 0  1 1 . 025  1 
Lamb x b reed 1 . 1 83 1 . 336 1 . 5 24 1 1 . 006 1 
Lamb x postwn ' 1 . 080 1 . 362 1 . ooo 1 . 002 1 
Lamb x age - -- 2 . 0 59 2 . 27 1  2 1 .3 36 2 
Lamb x year 4 1 . 496 4 1 . 1 46  4 1 . 7 85 4 . 405 4 
Error 1 93 . 1 95 407 . 3 90 3 27 . 43 3  3 00 . 56 5  2 44  

*P�.o5 . 
*P�. 01 . 

***P�. oos . 

6 0  
MS df 

. 230  1 
1 7 . 1 25*** 1 

. 203 1 

. 2 55 2 
6 8 . 82 9 *** 2 

1 . 024 1 
• 93 1 1 
. 506 1 
. 487 2 

1 .643 2 
. 366 1 

1 . 990 2 
1 0 . 41 1 *** 2 

. 0 1 7  2 
5 . 7 92* 2 
3 .666 4 

. 448 1 

. 040 1 

. 095  1 

. 93 0  2 

. 8 5 1  2 

. 5 18  1 27 

7 2  
MS 

. 948 
1 0 . 7 83 *** 

. 1 0 5  

. 247 
3 3 . 53 5*** 

. 92 2  

. 048 

. 09 5  
3 . 80 4* 
1 . 41 8 

. 6 38 

. 282 

. 441 

. 492  

. 3 29  
7 . 1 3 5* 

. 093 

. 03 2  
• .0 1 3  
. 5 2 1  
. 1 3 0  
. 53 7  

...... 
.p. 
\0 



TABLE 3 1 . LEAST-SQUARES ANALYSIS OF VARIANCE F OR ACCUMULATIVE ·FLEECE WEICHT (lG ) 
PEil EWE ENTEiliNG THE STUDY 

A&� • m2 
12 24 l6 4§ 6Q 

SQ!.!IC� df HS df HS df KS df HS df MS 

Ewe t ype of b i r t h  ( Type ) 1 8 . 8 1 3 *** 1 46 . 0 10*'** 1 9 5 . 41 2** 1 1 99 . 2 1 6** 1 2 3 9 . 7 1 6 *  
Ewe b reed ( Bree d )  1 1 1 . 982*'** 1 92 . 288*** . 1 2 44 .  5 47 *'** 1 388 .6 92*** 1 6 3 3 . 3 5 7 *** 
Poatwean ing nut r i t ion ( Po a tvn) 1 1 1 . 47 4*** 1 2 5 . 068* 1 88 . 86 2 ** 1 1 6 5 . 93 9 *  1 208 . 1 34* 
Age o f  f ir a t  b re ed ing ( Ag e )  2 1 9 . 07 0*'** 2 6 6 . 2 98*** 2 97 . 6 5 3 *  2 1 47 . 5 58 2 239 . 96 9  
Year o f  produc t ion (Ye a r )  4 1 4 . 896 *'** 4 88 . 6 83 *** 4 7 66 . 97 2*'** 4 898 . 503*** 4 1 2 5 5 . 6 5 7*** 
Type x breed 1 . 2 20 1 9 . 2 7 2  1 47 . 6 7 5 *  1 1 04 . 42 1 *  1 1 84 .6 5 1 * 
Type x poa tvn 1 . 0 1 6  1 . 0 1 5  1 4 . 7 7 8  1 1 7 . 6 03 1 3 9 . 3 3 3  
Type x age 2 . 040 2 6 . 981 2 2 1 . 41 5  2 3 0 . 56 9  2 1 4 . 45 4  
Type x year 4 5 . 3 92 4 1 9 . 850 4 3 9 . 448 4 5 2 . 5 5.9 4 9 1 . 6  7 3  
Breed x poa tvn 1 .6 17 1 . 007 1 . 3 3 9  1 1 . 3 1 0  1 1 0 . 3 2 4 
Breed x age 2 2 . 6 48 2 1 . 534 2 6 . 5 56 2 6 . 7 87 2 3 . 846 
Breed x y e ar 4 3 . 1 6 3  4 2 8 . 1 89 4 44 . 945 4 1 40 . 6 86 4 283 . 86 7 
Poa tvn x age 2 . 1 6 3  2 7 . 440 2 1 9 . 2 1 2  2 56 . 41 1 2 1 86 . 26 0  
Poa tvn x year 4 2 . 1 29 4 9 . 396 4 3 4 . 53 8  4 80 . 7 06 4 1 3 2 . 9 53 
Age x year 8 4 8 . 420**'* 8 7 6 . 3 70* 8 1 9 1 . 46 5* 8 369 . 499 8 41 3 . 45 9 
Error 5 47 . 7 80 547 4 . 457 5 47 1 2 . 242 5 47 2 5 . 429 5 47 46 . 6  7 5 

*Pi . 05 . 
**Pi. O l . 

***Pi. 005 . 

_lL 
df MS 

1 200 . 2 1 2  
1 2 1 0 . 492 
1 1 00 .6 1 7 
2 46 5  . 9 22* 
2 6 44 . 5 1 5* 
1 1 50 . 0 50 
1 1 33 . 3 53 
2 3 9 . 289 
2 2 8 . 7 5 1  
1 3 4 . 09 1  
2 53 . 3 9 7  
2 1 1 6 . 6 02 
2 493 . 5 48* 
2 6 . 1 64 
4 47 7 . 284 

3 5 9  76 . 7 86 

...... 
V1 
0 



i 5 1 

TABLE 32 . CH I- SQUARE ANALY S I S F OR PERCENT EWE S REMAINING 
IN THE STUDY 

X2 va lu e  
Po s t - Ag e o f  

Ag e o f  Ewe t yp e  Ewe we an ing f ir s t  Yea r o f  
ewe , mo o f  b irth b r e e d  nu t r i t ion b r e e d ing pro du c t i on 

1 2  1 4 . 7 0*** . 09 . 3 5 5 . 20 1 5 . 5 2*** 
24 6 . 56 * . 1 6 . 0 2 1 . 96 2 . 1 8 
36 7 . 45** . 3 5  . 0 1 1 . 2 1  4 . 04 
48 . 42 1 . 3 7  . 36 . 9 5 5 . 1 5  
6 0  3 . 3 8  1 . 7 2  . 2 8 3 . 76  27 . 86*** 
7 2  9 . 00*** 1 . 00 . 2 5  . s o . 88 

d f  1 1 1 2 4 

*P�. OS ,  x2 va lue = 3 . 84 f o r  one d e g r e e  o f  f r e ed om .  
**P�. 0 1 , x2 va lue = 6 . 6 3  f o r  one d e g r e e  o f  f r eedom .  

***P�. 005 , x2 va lue = 7 .  8 8  ·an d  1 4 . 90 f or one and f ou r  d e g r e e s  o f  
f r e e dom , re s pe c t iv e ly . 



1 5 2 

TABLE 3 3 . CHI- SQUARE ANALY S I S  F OR S IGNIF I CANT EWE D I SPOSAL REA S ON S  

Age o f  Ewe t ype 
ewe , mo of b i rth 

* 
1 2  5 . 1 4a 
2 4  

36 
* 

48 4 . 9 2 a 

6 0  
* 

7 2  5 . 1 8a 

Ove r a l l  

d f  1 

a Unknown cau s e s . 
b Vag ina l pro l ap s e . 
c B loa t . 
d U d d e r . 

X 2 va lue 
P o s t - Ag e o f  

Ewe we an ing f ir s t  
b r e e d  nu t r i t ion b r e e d ing 

* 
4 . 90b 

* 
5 . 5 8a 

* 
4 . 0 4d 

* 
3 . 8 4a 

* 
6 . 6 6 C  

1 1 2 

*P�. O S , x 2 va lue = 3 . 84 for one d eg r e e  o f  f r e e dom . 
**P�. 0 1 , X 2· va lue = 1 3 . 3  f o r  f ou r  d e g r e e s  o f  f r e e d om .  

***P�. O O S , x 2 va lue = 1 4 . 9  f o r  f ou r  d e g r e e s  o f  fre e dom . 

Y e a r  o f  
pro duc t i o n  

** 
1 4 . 2 8 a 

** 
1 3 . 7 7 a 

*** 
2 1 . 6 2 a 

*** 
1 00 . 49 a 

*** 
1 6 . 1 2a 

** 
1 4  . 1 2 C 

4 



Year 

1 97 1  
1 97 2  
1 97 3  
197 4 
1 97 5  

Year 

1 97 1  
1 97 2  
1 97 3  
1 97 4  
1 97 5  

Year 

1 97 1  
1 97 2  
1 97 3  
1 97 4  
1 97 5  

1 5 3 

TABLE 3 4 .  LEAST-SQUARES MEANS AND STANDARD DEVIATION S  F OR 
SIGNIFICANT TWQ-WAY INTERACTION S 

Breed x Year Interac t ion for Ewe B irth Da t e  
Leas t-Squares Mean s  ( Days af ter January 1 )  • 6 3 . 8  ( 5 84)a 

Targhee 

58 . 8  ( 48 )  
6 4 . 0  ( 7 5 )  
6 9 . 9  ( 7 2 )  
6 2 . 8  ( 53 )  
6 5 . 3  ( 48)  

S t andard deviation � 6 . 91  ' 

Breed 

6 1 . 3  ( 6 2 )  
6 3 . 5  ( 6 2 )  
6 7 . 6  ( 6 7 ) 
5 9 . 6  ( 57 )  
6 5 . 1  ( 40 )  

Type o f  B irth x Ye ar Interac t ion for Ewe Weaning Weight 
Leas t-Squares Mean s ( kg) � 27 . 4  ( 585 ) 

S ingle 

24 . 7  ( 5 9 )  
3 5 . 2  ( 55 )  
28 . 0  ( 33 )  
3 4 . 6  ( 28 )  
27 . 4  ( 38)  

Type of  b irth 

S t andard deviat ion = 3 . 83 

Breed x Year Interact ion for Ewe Weaning Weight 
Leas t-Squares Me ans  (kg) � 27 . 4  ( 585 ) 

Targhee 

22 . 4  ( 48 )  
3 0 . 4  ( 7 4) 
23 . 8  ( 7 2 )  

' 29 . 3  ( 53 )  
2 5 . 3  ( 49 )  

Breed · 

S t andard deviat ion � 3 . 83 

Mul t iple 

20 . 2  ( 5 1 ) 
27 . 6  ( 8 1 ) 
2 2 . 1 ( 1 06 ) 
28 . 5  ( 82 ) 
2 5 . 4  ( 5 2 )  

s X T 

2 2 . 6  ( 6 2 )  
3 2 . 5  ( 6 2 )  
26 . 8  ( 6 7 ) 
33 . 8  ( 57 )  
27 . 4  ( 41 )  

- - - - - - - - - - -



Year 

1 97 1  
1 97 2  
1 973 
1 97 4  
1 97 5  

TABLE 34 CONTINUED 

Breed x Year Interact ion fot 7-Mo Weight 
Leas t-Squares Means  (Kg ) = 47 . 2  ( 586 ) 

Targhee 

40 . 3  ( 48 )  
47 . 1  ( 7 5 )  
47 . 8  ( 7 2 )  
43 . 7  ( 53 )  
45 . 0  ( 49 )  

Breed 

S t andard dev iat ion = 6 . 98  

1 54 

s X T 

41 . 0  ( 6 2 ) 
5 1 . 3  ( 6 2 )  
55 . 0  ( 6 7 ) 
5 1 . 7  ( 57 )  
49 . 3  ( 41 ) 

Postweaning Nut r it ion x Year Interact ion for 7 -Mo We ight 
Leas t-Squares Me an s  (Kg) = 47 . 2  ( 586 ) 

Year 

1 97 1  
1 97 2  
1 973 
1 97 4  
1 97 5  

High 

41 . 8  ( 5 5 )  
53 . 5  ( 6 9 )  
5 2 .3  ( 6 8 )  
s o . 7 ( 56 )  
50 . 7  ( 45 )  

Pos tweaning nutrit ion 

Standard deviation = 6 . 98  

Low 

3 9 . 5  ( 5 5 )  
44 . 9  ( 6 8 ) 
50 . 5  ( 7 1 )  
44 .6 ( 54)  
43 .6 ( 45 ) 

Breed x Age o f  F irs t Breeding Interact ion for 7-Mo Weight 
Leas t-Squares Means  (Kg) = 47 . 2  ( 5 86 ) 

Age of  
f ir s t  

breed ing 

7 mo 
1 9  mo 
7 mo , open 

Targhee 

46 . 4  ( 93 ) 
45 . 0  ( 1 01 ) 
42 . 8  ( 1 03 ) 

Standard dev iat ion = 6 . 98  

Breed 
s X T 

49 . 3  ( 13 9 )  
49 . 9  ( 97 ) 
49 . 7  ( 53 ) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



1 5 5  

TABLE 3 4  CONTINUED 

Type o f  B irth x Age o f  F ir s t  Breed ing Inter�ct ion for 
7 -Mo Wither Height 

Age of 
f irs t 

breed ing 

7 mo 
19  mo 
7 mo , open 

Leas t-Squares Means ( Cm) = 6 0 . 91 ( 586 ) 

T�e o f  birth 
S ingl e  

6 2 . 8  ( 80 )  
6 0 .6 ( 74)  
6 2 . 1  ( 6 0 )  

Standard dev iat ion = 6 . 24 

Mu l tiple 

6 0 . 2  ( 1 5 2 )  
6 0 . 9  ( 1 24) 
5 8 . 8  ( 96 ) 

Breed x Year Interact ion for 7 -Mo We ight : Wither Height Ra t io 
Leas t-Squares Means (Kg/ em) = . 7 7 4  ( 58 1 ) 

Year 

1 97 1  
1 972  
1 973  
1 97 4  
1 97 5  

Targhe e  

.6 9 ( 47 )  

. 7 4  ( 7 5 )  

. 82 ( 7 0 )  
• 7 0  ( 53 )  
• 7 3  ( 49 ) 

S t andard dev iat ion = . 08 

Breed 

- - - - - - - - - - - - - - - - - - - - - -

Year 

1 97 1  
1 97 2  
1 97 3  
1 97 4  
1 97 5  

Pos tweaning Nutrit ion x Year Interaction for 7 -Mo 
Weight :Wither He ight Rat io 

Leas t-Squares Means (Kg/em)  = . 774  ( 581 ) 

High 

. 7 3  ( 54)  

. 84 ( 6 9 )  

. 86 ( 66 ) 
• 7 9 ( 56 )  
• 82 ( 45 ) 

Postweaning nutrit ion 

Standard dev iation = . 0 8  
- - - - - - - - - - - - - - - - - - - - - -

s X T 

. 7 3  ( 6 1 )  

. 82 ( 6 2 )  

. 92 ( 6 6 )  

. 80 ( 57 )  
• 80 ( 41 ) 

Low 

.6 9 ( 54 )  
• 7 2  (6 8 )  
. 87 ( 7 0 )  
• 7 1  ( 54 )  
• 7 1  ( 45 ) 



Year 

1 97 2  
1 973  
1 97 4  
1 97 5  
1976 

TABLE 34  CONTINUED 

Breed x Year Interact ion f or 1 2-Mo Ewe Weight 
Leas t-Square s  Me an s  (Kg) K S 1 . 2 ( 553 )  

Breed 
Targhee  

. 41 . 2  ( 45 )  
5 2 . 7  ( 7 2 )  
48 . 5  ( 6 8 ) 
47 . 8  ( 5 1 )  
53 . 3  ( 46 )  

S t andard deviat ion • 5 . 7 7  

1 56 

S X T 

43 . s  ( 57 )  
57 . 3  ( 57 )  
5 2 . 9  ( 6 2 )  
5 5 . 2  ( 54)  
5 9 . 6  ( 41 )  

Breed x Age o f  F ir s t  Breeding Interact ion for 1 2-Mo Ewe We ight 
Leas t-Squares Means (Kg) = 5 1 . 2  ( 553 ) 

Age o f  
f ir s t  

breed ing 

7 mo 
1 9  mo 
7 mo , open 

Targhee 

47 . 6  ( 89 )  
49 . 2  ( 98 )  
49 . 3  ( 95 ) 

S t andard deviat ion = 5 . 7 7  

Breed 
s X T 

50 . 6  ( 1 29 )  
54 . 2  ( 94)  
56 . 4  ( 48) 

Age of F irst  Breed ing x Year Interact ion f or 1 2-Mo Ewe Wei ght 
Least-Squares Mean s  {Kg2 = 5 1 . 2  ( 553 ) 

Age of  f ir s t  breed ing 
Year 7 mo 1 9  mo 

1 97 2  3 9 . 6  ( 41 )  43 . 7  { 37 )  
1 97 3  56 . 5  ( 47 )  5 1 . 7  { 46 )  
1 97 4  5 0 . 4  ( 6 0 )  50 . 7  ( 49 )  
1 97 5  47 . 1  ( SO )  53 . 2  ( 29 )  
1 976 5 1 . 6  ( 20 )  5 9 . 2  ( 3 1 ) 

S t andard deviat ion = 5 . 7 7  
- - - - - - - - - - - - - - - - - - - - - - - - -

7 mo 1 

43 . 8  
56 . 7  
5 1 . 0  
5 4 . 2  
5 8 . 6  

- - -

02en 

( 24)  
( 36 )  
( 21 )  
( 26 )  
( 36 )  



Age 

Year 

1 97 3  
1 97 4  
1 97 5  
1 97 6  
1 97 7  

- - - -

Age 

Year 

1 976  
1 97 7  
1 9 7 8  
1 97 9  
1 980 

- - - -

Age 

Year 

1 977  
1 97 8  
1 97 9  

TABLE 34 CONTINUED 

of  F irs t · Breeding x Ye ar Interac tio'n for 24-Mo Ewe Weight 
Le as t-Sguares Means  (Kg2 = 66 .6  ( 46 9� 

Age of  f irst breed ing 
7 mo 1 9  mo 7 mo , 

6 0 . 9  ( 3 5 )  6 1 . 0 ( 33 )  6 0 . 9  
7 0 . 2  ( 40 )  66 . 4  ( 43 )  6 9 . 7  
6 8 . 4  ( 49 )  67 . 0  ( 36 )  6 5 . 0 · 
6 4 . 4  ( 3.9 )  6 8 . 4  ( 24) 67 . 5  
6 9 . 8 ( 16 )  6 9 .7 ( 26 ) 7 0 . 2  

Standard deviat ion = 6 .3 8  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -

of  F irs t Breeding x Year Interact ion for  6 0-Mo Ewe We ight 
Leas t-Sguares Mean s  (Kg� = 7 2 . 2 ( 287 ) 

Age of  f ir s t  breeding 
7 mo 1 9  mo 7 mo 1 

6 5 . 0  ( 22 )  7 2 .6 ( 22 )  7 0 . 7  
76 . 0  ( 24) 7 4 . 9  ( 24) 7 5 . 7  
7 5 . 1  ( 36 )  6 9 . 9  ( 3 1 )  7 0 . 1  
7 5 . 9  ( 23 ) 7 4 . 2  ( 1 2 )  7 8 . 7 
67 . 1  ( 1 1 )  6 8 . 9  ( 1 5 )  67 . 8  

Standard dev iation = 7 . 40 
- - - - - - - - - - - - - - - - - - - - - - - - - - -

of F irs t Breed ing x Year Interact ion for 7 2-Mo Ewe We ight 
Leas t-Sguares Me ans (Kg2 = 7 1 . 5  ( 1 58 )  

Age of  f irst  breeding 
7 mo 1 9  mo 7 mo 1 

67 . 0  ( 1. 8 )  7 4 . 4  ( 20 ) 6 9 . 5  
7 3 . 9  ( 20 )  70 . 4  ( 20 )  76 . 3  
7 3 . 2  ( 24) 6 9 .6 ( 25 ) 6 9 .3 

S tandard deviation = 7 . 96 
- - - - - - - - - - - - - - - - - - - - -

1 57 

open 

( 22 )  
( 30 )  
( 1 9 )  
( 22 )  
( 3 5 )  

open 

( 13 )  
( 1 9 )  
( 1 0 )  
( 5 )  
( 20 )  

open 

( 1 2 )  
( 1 3 )  
( 6 )  



1 58 

TABLE 34  CONTINUED 

Age o f  First  Breeding x Year Interact ion for 24-Mo Weight of  
Tho se  Ewes Wean ing a Lamb ( s )  

Leas t-Squares Me ans (Kg) = 6 5 .6 ( 3 25 ) 
Age of  f irs t breed ing 

Year 7 mo 1 9  mo 7 mo . open 

1 97 3  
1 97 4  
1 97 5  
1 976 
1 97 7  

56 . 7  ( 20 ) 
6 8 . 7  ( 3 2 )  
67 .6  ( 1 8 )  
63 .6 ( 34)  
6 9 .3  ( 13 )  

59 . 8  ( 1 9 )  
6 5 .3  ( 36 )  
66 . 5  ( 1 8 )  
66 . 7  ( 2 1 )  
6 9 .7  ( 26 ) 

Standard deviation = 5 . 93 

6 0 .6 ( 9 )  
6 8 . 6 - ( 20 )  
63 . 1  ( 9 )  
66 . 8  ( 1 8 )  
7 0 . 3  ( 3 2 )  

Type of  Birth x Postwean ing Nutrit ion Interaction for 48-Mo We ight 
of  Tho se  Ewe s  Weaning a Lamb ( s )  

Leas t-Squares Means  (Kg) = 7 0 . 5  ( 281 ) 
Po stwean ing Type of b irth 

nut r i t ion S ingle  Mul t iple 

High 
Moderate 

7 0 . 1  ( 54)  
7 2 .3 ( 52 )  

7 0 . 6  ( 89 )  
6 9 . 1  ( 86 ) 

Year 

1 97 5  
1 976 
1 977  
1 97 8  
1 97 9  

- ; _  -

Standard dev iation = 5 . 93 
- - - - - - - - - - - � - - - - - - - - - - - - - - - - - -

Postweaning Nutrit ion x Year Interact ion for 48-Mo We ight 
of Tho se  Ewe s  Wean ing a Lamb ( s )  

Leas t-Squares Means  (Kg) = 7 0 . 5  ( 281 ) 

High 

6 7 . 3  ( 21 )  
7 7 . 3  ( 35 )  
7 4 . 2 ( 38.) 
5 9 . 0  ( 21 )  
7 4 . 1  ( 28 )  

Postweaning nutr i t ion 

Standard deviat ion = 5 . 93 
- - - - - - - - - - - - - - - - - - - - - - - - -

Moderate  

6 3 . 4  ( 22 )  
7 8 . 2 ( 3 2 )  
76 . 4  ( 40 )  
6 2 . 9  ( 22 )  
7 2 . 7  ( 22 )  



TABLE 34 CONTINUED 

Age of F irs t  Breed ing x Year Interact �on for 48-Mo We ight 
of Tho se  Ewes Weaning a Lamb ( s )  

Least-Squares Means (Kg) • 7 0 . 5  ( 28 1 )  
Age of  first  breeding 

1 5 9 

Year 7 mo 1 9  mo 7 mo . open 

1 97 5  
1 976  
1 977  
1 97 8  
1 97 9  

6 2 . 9  ( 20 ) 
7 8 . 3  ( 25 )  
7 8 . 0  ( 34)  
6 0 . 6  ( 26 ) 
7 2 . 7 ( 1 3 )  

6 4 . 4  ( 1 5 )  
7 6 . 1  ( 26 ) 
76 . 3  ( 3 1 ) 
6 0 .3  ( 1 2 )  
7 2 . 5  ( 1 9 )  

St�ndard dev iat ion • 5 . 93 

6 8 . 8  ( 8 )  
7 8 . 8  ( 16 )  
7 1 . 5  ( 13 )  
6 2 . 0  ( 5 )  
7 5 . 0  ( 1 8 )  

Age of  F irs t Breed ing x Year Interact ion for 6 0-Mo Weight 
of  Tho se Ewes Wean ing a Lamb ( s )  

Leas t-Squares Means (Kg ) • 7 1 . 6 ( 254)  
+ ______________________________________________________________ _ 

Year 

1 97 6  
1 97 7  
1 97 8  
1 97 9  
1 980 

Age of  f irst breedig 
7 mo 1 9  mo 

6 4 . 4  ( 21 )  7 1 . 5  ( 20 )  
7 4 . 8  ( 16 )  7 4 . 4  ( 1 8 )  
7 4 . S  ( 32 )  6 9 . 9  ( 29 )  
7 5 . 0  ( 1 9 )  7 4 . 4  ( 1 2 )  
66 . 9  ( 1 1 )  6 8 . 8  ( l 5 )  

S t andard deviat ion • 6 . 91 

7 mo . open 

7 0 � 8  ( 13 )  
7 3 . 1  ( 14 )  
6 9 . 7  ( 1 0 )  
7 7 . 5  ( 4 )  
67 . 9  ( 20 )  

Pos twean ing Nutr i t ion x Age o f  F ir s t  Breed ing Interac t ion f or 7 2-Mo 
Weight of  Tho se Ewes Wean ing a Lamb Cs ) 

Age o f  
f irst  

breed ing 

7 mo 
1 9  mo 
7 mo , open 

Leas t-Squares Means  (Kg) • 7 0 . 6 ( 13 8 )  

H igh 

7 0 . 3  ( 35 )  
7 2 . 7  ( 26 )  
6 7  •. 6 ( 1 4 )  

Pos tweaning nut r i t i on 

S t andard dev iat ion • 7 .6 1  

Moderate  

7 0 . 5  ( 2 1 )  
6 8 . 5  ( 27 )  
7 4 . 0  ( 1 5 )  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



TABLE 3 4  CONTINUED 

Age of Firs t Breeding x Year Interact ion for 72-Mo We ight 
of  Tho se Ewes  Wean ing a Lamb ( s )  

Leas t-Squares Means  (Kg) = 7 0 .6  ( 13 8 )  
Age o f  firs t breed ing 

1 6 0  

Year 7 mo 1 9  mo 7 mo , open 

1 97 7  
1 97 8  
1 97 9  

66 . 1  
7 2 . 0 
7 3 . 2  

( 1 5 )  
( 17 )  
( 24) 

Standard 

7 3 . 9  ( 1 4) 6 7 . 6  ( 1 0 )  
6 8 . 5  ( 1 5 )  7 6 . 4  ( 13 )  
6 9 . 5 ( 24) 6 8 . 6  ( 6 )  

deviat ion = 7 .6 1  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Age of  First  Breed ing x Year Interact ion for 1 2-Mo Month 
Ewe Wither Height 

Year 

1 97 2  
1 97 3  
1 97 4  
1 97 5  
1 97 6  

- - - -

Year 

1 97 3  
1 97 4  
1 97 5  
1 976 
1 977  

Leas t-Squares Means ( Cm) = 6 6 . 0  ( 552 ) 
Age of f irs t breeding 

7 mo 1 9  mo 7 mo 1 open 

6 1 . 5 ( 41 )  6 2 . 5  ( 37 )  
6 8 . 8  ( 46 )  67 . 1  ( 46 )  
6 5 .6  ( 6 0 )  66 . 0  ( 49 )  
6 5 . 1  ( SO )  66 . 4  ( 29 )  
6 7 . 2  ( 20 )  67 . 5  ( 3 1 )  

S t andard dev iation = 2 . 42 
- - - - - - - - - - - - - - - - - - - -

Breed x Year Interact ion for 24-Mo Ewe Wither He ight 
Leas t-Squares Mean s  ( Cm) = 66 . 4  ( 46 9 ) 

Breed 
Targhee 

6 9 . 6 ( 41 ) 
6 9 . 4 ( 6 0) 
6 5 .3  ( 53 )  
6 5 . 6 ( 41 ) 
6 5 . 1  ( 44) 

Standard deviat ion = 2 . 5 8  

6 2 . 8  ( 24) 
6 8 . 9  ( 36 )  
6 6 . 1  ( 2 1 )  
6 6 . 2  ( 26 ) 
6 7 . 8  ( 36 )  

- - - -

s X T 

6 7 . 1  ( 49 ) 
66 . 1  ( 53 )  
6 4 .7  ( 5 1 )  
6 4 .6  ( 44) 
6 6 . 1  ( 3 3 )  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



1 6 1  

TABLE 3 4  CONTINUED 

Type of Birth x Pos twean ing Nutrit i�n Interact ion for 
3 6 -Mo Wither Height 

Least-Squares Means  ( Cm) • 6 7 . 1  ( 42 2 )  
Postwean ing Type of  b irth 

nut r it ion S ingl e  Mul t iple 

High 
Moderate 

6 6 . 9  ( 88 )  
6 7 . 7  ( 7 8) 

Standard deviat ion • 2 . 88 

6 7 . 4  ( 1 28 ) 
6 6 . 4  ( 1 2 8 )  

Pos tweaning Nut rit ion x Year Int erac t ion f o r  6 0-Mo W i ther He ight 
Least-Squares Means  ( Cm) • 6 5 . 2  ( 287 ) 

Year 

1 976  
1 977  
1 97 8  
1 97 9  
1 980 

High 

66 . 4  ( 29 )  
6 7 . 2  ( 35 )  
6 4 . 8 ( 37 ) 
6 5 . 5  ( 20 )  
6 2 . 5  ( 26 )  

Pos twean ing nut r i t ion 

S t andard dev iation • 2 . 41 

Mod erate 

6 6 . 0  ( 28 )  
6 6 . 8  ( 32 )  
6 6 . 5  ( 40 )  
6 4 . 5  ( 20 )  
6 2 . 0  ( 20 )  

Age o f  F irst  Breeding x Year Interact ion for 6 0 -Mo W ither Height 
Leas t-Squares Means  ( Cm) • 6 5 . 2  ( 287 ) 

Age o f  f irst breeding 
Year 7 mo 1 9 mo 7 mo , open 

1 976  
1 97 7  
1 97 8  
1 97 9  
1 9 80 

6 4 . 6  ( 22 )  
67 . 4  ( 24) 
66 . 8  ( 36 )  
6 5 . 8  ( 23 ) 
6 2 . 4  ( 1 1 )  

66 . 3  ( 22 )  
66 . 6  ( 24) 
6 5 . 7  ( 3 1 )  
6 4 . 2  ( 1 2 )  
6 1 . 9  ( 1 5 )  

S t and'ard deviat ion • 2 . 41 
- - - - - - - - - - - - - - -

6 7 . 7  ( 1 3 )  
6 6 . 8  ( 1 9 )  
6 4 . 4  ( 1 0 )  
6 5 . 1  ( 5 )  
6 2 . 5  ( 20 )  



1 6 2  

TABLE 3 4  CONTINUED 

Pos tweaning Nut rit ion x Age o f  F irs t Br�ed ing Interac t ion f or 
7 2-Mo Ewe .Wither He ight 

Age of 
f i r s t  

breed ing 

7 mo 
1 9  mo 
7 mo , open 

Leas t - Squares Means ( Cm) • 6 7 . 0  ( 1 58 )  

High 

66 . 7  ( 37 )  
6 7 . 2  ( 29 )  
66 . 0  ( 1 5 )  

Po s tweaning nut r i t ion 
Moderat e  

6 7 . 1 . ( 25 )  
66 . 6  ( 36 )  
6 8 . 5  ( 16 )  

S t andard deviat ion • 2 .6 0  

Type o f  B irth x Year Interact ion f or 1 2-Mo Wither Height 
o f  Tho se Ewes Weaning a Lamb ( s )  

Leas t -Squares Mean s  ( Cm) • 6 5 . 4 ( 17 5 )  

Year 

1 97 2  
1 973  
1 97 4  
1 97 5  
1 976  

Breed 

S ingl e  

6 1 . 8  ( 17 )  
6 9 . 2  ( 17 )  
6 5 . 1  ( 1 1 )  
6 4 . 4  ( 1 0 )  
66 . 8  ( 7 )  

Type of b irth 

S t and·ard deviat ion -= 2 .  96 

Mu l t iple 

6 0 . 9  ( 1 1 )  
6 8 . 3 ( 2 1 ) 
6 5 . 7  ( 3 9 )  
6 5 . 5  ( 3 2 )  
6 6 . 3  ( 1 0 )  

Type o f  B irth x Breed Interac t ion f or 2 �-Mo Wither He ight 
of Tho se Ewes Wean ing a Lamb ( s )  

Leas t-Squares Means ( Cm) -= 6 6 . 3  ( 32 5 ) 
. Type of B irth 

S ingl e  Mu l t iple 

Targhee 6 7 . 5  ( 6 9 ) 66 . 4  ( 86 ) 
( 55 )  S x T 6 5 . 4  6 5 . 7  ( 1 1 5 ) 

S t andard deviation -= 2 . 5 1  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - � -



1 6 3  

TABLE 3 4  C ONTINUED 

Breed x Year Interac t ion for 2 4-Mo Wi�her He ight o f  Tho se  
Ewes We an ing a Lamb ( s )  

Year 

1 97 3  
1 97 4  
1 97 5  
1976  
1 97 7  

Leas t-Squares Mean s ( Cm) K 66 . 3  ( 3 2 5 )  

Targhe e 

6 9 . 4  ( 1 8 )  
6 8 . 8  ( 43 ) 
66 . 1  ( 1 9 )  
6 5 . 4  ( 36 )  
6 5 . 0  ( 3 9 )  

Breed 

S t andard deviation = 2 . 5 1 

s X T 

6 7 . 2  ( 3 0 ) 
6 5 . 9  ( 45 ) 
6 4 . 4  ( 26 )  
6 4 . 6  ( 37 )  
6 5 . 9  ( 32 )  

Type of  B irth x Pos twean ing Nutrit ion Interact ion for 36-Mo W i ther 
He ight for Tho se Ewes Wean ing a Lamb ( s )  

Leas t-Squares Means  ( Cm) = 6 7 . 0  ( 334) 
Pos twean ing Type o f  b irth 

nut r i t ion S ingle  Mu l t iple 

H igh 
Moderate 

6 6 . 6  ( 7 2 )  
6 7 . 5  (55 ) 

S t andard deviat ion = 2 . 89 

6 7 . 3  ( 1 07 )  
6 6 . 4  ( 1 00 ) 

Type of  B irth x Pos twean ing Nut r it ion Interact ion for 48-Mo 
Wither He ight for Tho se  Ewes Wean ing a Lamb ( s )  

Leas t-Squares Means  ( Cm) = 6 7 . 0  ( 27 9 )  
Pos  twean ing 

nutrit ion 

H igh  
Moderate 

S ingle  

6 6 . 9  ( 53 )  
6 7 . 6  ( 5 1 )  

Type of  b irth 

S t andard deviat ion = 2 . 5 4 

Mu l t iple 

6 7 . 2  ( 89 )  
66 . 5  ( 86 ) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



1 6 4  

TABLE 3 4  CONTINUED 

Pos twean ing Nutr i t ion x Year Interact ion for 6 0-Mo Wither He ight 
for Tho se Ewes  Weaning a Lamb ( s )  

Year 

1 976 
1 977 
1 97 8  
1 97 9  
1 980 

Leas t-Squares Mean s  ( Cm) = 6 5 . 2  ( 254) 

High 

6 6 .4  ( 28 )  
6 7 . 2  ( 27 ) 
6 4 . 7 ( 34) 
6 5 . 8  ( 17 )  
6 2 . 4  ( 26 ) 

Pos tweaning nutrit ion 

Standard deviation = 2 .3 7  

Moderate 

6 5 . 9  ( 26 ) 
6 6 . 7  ( 21 )  
6 6 . 5  ( 37 )  
6 4 . 3  ( 1 8 )  
6 2 . 0  ( 20 )  

Age o f  F irs t Breeding x Year Interact ion for 6 0-Mo Wither Height 
for Tho se Ewe s  Weaning a Lamb ( s )  

Leas t-Squares Mean s  (Cm) = 6 5 . 2  ( 254) 
Age of  f irs t breeding 

Year 7 mo 1 9  mo 7 mo . open 

1 976  
1 977 
1 97 8  
1 97 9  
1 980 

6 4 . 5  ( 21 )  
67 . 6  ( 16 )  
66 . 6  ( 3 2 )  
6 5 .3  ( 1 9 )  
6 2 . 3  ( 1 1 )  

66 . 1  ( 20 )  
66 . 5  ( 1 8 )  
6 5 . 8  ( 2 9 )  
6 4 . 2  ( 1 2 )  
6 1 . 9 ( 1 5 )  

Standard deviat ion = 2 .3 7  

67 . 8  ( 1 3 )  
66 . 8  ( 14)  
6 4 . 3  ( 1 0 )  
6 5 . 6  ( 4 )  
6 2 . 5  ( 20 )  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pos tweaning Nut r it ion x Age of  Firs t Breed ing Interaction for 7 2-Mo 
Wither Height for Tho se  Ewe s  Weaning a Lamb ( s ) . 

Age of 
f irs t 

breeding 

7 mo 
1 9  mo 
7 mo , open 

Leas t-Squares . Means  ( Cm) = · 6 6 . 8  ( 138)  

Po stweaning nutrition 
High Moderate 

66 . 8  ( 3 5 )  
67 . 4  ( 26 ) 
6 5 . 4  ( 14)  

Standard dev iat ion = 2 . 49 

66 . 8  ( 21 )  
66 . 4  ( 27 ) 
6 8 . 1  ( 1 5 )  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



TABLE 3 4  CONTINUED 

Type of Birth x Pos twean ing Nut r ition Int e rac t ion 
· 

f or 24-Mo Lamb ing Dat e 
Leas t-Squares Me ans  (Days af ter January 1) • 9 9 . 6  ( 46 2 )  

Pos tweaning Type o f  b irth 

1 6 5  

nu trit ion S ingle  Mul t iple 

H igh 
Moderate 

1 00 . 3  ( 86 ) 
97 . 6  ( 84) 

99 . 7  ( 1 48 ) 
1 00 . 9  ( 144) 

S t andard deviat ion • 9 � 1 0  

B�eed x Year Interact ion f or 2 4-Mo Lamb ing Date 
Leas t-Squares Means ( Days af ter January 1 )  • 9 9 . 6  ( 46 2) 

Breed 
Year Targhee S X T 

1 97 3  
1 97 4  
1 97 5  
1 976  
1 977  

1 07 . 1 ( 25 )  
6 9  .• 3 ( 6 2 )  

1 25 . 1 ( 55 )  
1 25 . 4 ( 43 )  

7 3 . 2  ( 45 )  

Stand ard deviat ion • 9 . 1 0 

1 1 2 . 6 
6 4 . 3  

1 22 . 6 
1 23 . 7 

7 2 . 9  

Pos twean ing Nutrit ion x Year Interact ion for 24-Mo Lamb ing Date  
Leas t-Squares Means  (Days af ter January 1 )  • 9 9 . 6  ( 46 2 ) 

Pos twean ing nut r i t ion 

( 3 8 ) 
( 55 )  
( 50 )  
( 49 )  
( 40 )  

Year H igh Mode rate  

1 97 3  
1 97 4  
1 97 5  
1 976  
1 97 7  

1 07 . 6  ( 3 0 )  
6 7 . 0  ( 58 )  

1 24 . 0  ( 52 )  
1 27 . 3  ( 48 )  

74 . 0  ( 46 )  

S t andard deviat ion = 9 . 1 0  

1 1 2 . 0 ( 33 )  
66 . 6  ( 59 )  

1 23 . 7 ( 53 ) 
1 2 1 . 8  ( 44 )  

7 2 . 1  ( 3 9 )  



1 66 

TABLE 34  CONTINUED 

Pos tweaning Nut r i t ion x Year Int eract ion for 36-Mo Lamb ing Date 
· 

Leas t-Squares Means  (Days af ter January 1 )  = 93 . 2  ( 41 1 )  

Year 

1 97 4  
1 97 5  
1 97 6  
1 977  
1 97 8  

High 

93 . o  ( 3 3 )  
7 8 . 1  ( 55 )  
86 . o  ( 5 1 )  

1 26 . o  ( 41 )  
8 1 . 2  ( 3 5 )  

Po stweaning nutrit ion 

Standard dev iat ion = 9 . 42 

Moderate 

1 00 .6  ( 3 0 )  
7 6 . 8  ( 50 )  
84 . 1 • ( 49 )  

1 28 . 0 ( 3 5 )  
7 8 . 2  ( 3 2 )  

Type o f  Lamb Birth x Year Interact ion for 36-Mo Lambing Date 
Leas t-Squares Mean s  (Days af ter January 1 )  = 93 . 2  ( 41 1 )  

Year 

1 97 4  
1 97 5  
1 976  
1 977  
1 97 8  

Breed 

Targhee 
s X T 

S ingl e 

1 02 .3  ( 45 ) 
7 7 . 8  ( 44)  
87 . 2  ( 3 7 )  

1 27 . 6  ( 6 1 )  
7 9 .7 ( 22 )  

Type of l amb birth 

Standard deviat ion = 9 . 42 

Mul t iple 

91 . 2  ( 1 8 )  
7 7 . 1  ( 6 1 )  
82 . 9  ( 6 3 )  

1 26 . 4  ( 1 5 )  
7 9 .6 ( 45 )  

Type of B irth x Breed Interact ion for 48-Mo Lamb ing Date 
Leas t-Squares Means  (Days af ter January 1 )  = 77 . 7  ( 36 0 )  

S ingle 

7 6 . 3  ( 83 ) 
84 . 8  ( 5 9 )  

Type of  b irth 

Standard dev iat ion = 2 1 . 1 4  

Mu l t iple 

7 6 . 1  ( 9 8 )  
7 3 . 8  ( 1 20 ) 



Year 

1 97 5  
1 976  
1 977 
1 97 8  
1 97 9  

Year 

1 97 5  
1 976  
1 977  
1 97 8  
1 97 9  

. 1 6 7  

TABLE 34 CONTINUED 

Type of B irth x Year Inte ract ion for . 48-Mo Lamb ing Date  
Leas t-Squares Means ( Days af ter January 1 )  c 7 7 . 7  ( 36 0 )  

Type o f  b irth 
Single Mu l t iple 

1 24 . 1 ( 41 )  1 23 . 3 ( 29 )  
6 1 . 8  ( 3 8 )  40 . 6  ( 51 ) 
6 2 . 6  ( 23 )  56 . 1 . ( 64)  
7 6 . 8  ( 1 4)  7 3 . 3  ( 43 )  
71 . 5 ( 26 )  8 1 . 2  ( 3 1 ) 

St andard deviat ion • 2 1 . 1 4 

Breed x Year Interac t ion f or 48-Mo Lambing D at e  
Leas t-Squares Means  (Days af ter January 1 )  = 7 7 . 7  ( 36 0 )  

Breed 
Targhee 

1 24 . 6  ( 3 0 )  
41 . 7  ( 44)  
6 0 . 2  ( 42 )  
7 4 . 9  ( 28 )  
7 9 . 4  ( 3 7 ) 

S t andard deviat ion = 2 1 . 1 4 

Type of  B ir th x Age o f  F ir s t  Breeding Interac t ion 
f or 48-Mo Lamb ing Date 

S X T 

1 22 . 9  ( 40 )  
6 0 . 7  ( 45 )  
5 8 . 5  ( 45 )  
1 5 . 2  ( 29 )  
7 9 .3 ( 20 )  

Leas t-Squares Means (Days after January 1 )  = 7 7 . 7  ( 36 0 )  
Age o f  
f ir s t  Type of b ir th 

breeding 

7 mo 
1 9  mo 
7 mo , open 

S ingle 

7 2 . 9  ( 56 )  
7 6 . 7  ( 5 1 )  
9 2 . 0  ( 3 5 ) 

S t andard deviat ion = 2 1 . 1 4 

Mul t iple 

7 8 . 1 ( 92 )  
7 1 . 4  ( 7 8 )  
7 5 . 2  ( 48 ) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



1 6 8  

TABLE 3 4  CONTINUED 

Type o f  B irth x Type o f  Lamb Birt.h Interac t i on for 
7 2-Mo Lamb ing Date � 

Leas t-Square s  Means (Days af ter January 1 )  • 6 9 . 6  ( 1 64) 
Type o f  Type of b irth 

l amb birth S ingle  Mu l t iple 

S ing l e  
Mul t ip le 

66 . 9  ( 23 )  
7 1 . 2  ( 43 )  

S t andard deviat ion • 1 0 . 92 

7 2 . 6  ( 26 )  
6 7 . 3  ( 7 2 )  

�os twean ing Nutr i t ion x Year Int e ract ion f or 1 2-Mo K ilograms 
o f  Lamb We aned Per Ewe Exposed 

Year 

1 97 2  
1 97 3  
1 97 4  
1 97 5  
1 976  

Leas t-Square s  Means (Kg) • 1 0 . 22 ( 3 8 8 )  

High 

·8 . 2  ( 34) 
1 2 . 9  ( 44)  

8 . 6 ( 40 )  
1 2 . 9  ( 47 )  
1 4 . 4  ( 3 2 )  

Pos twean ing nut r it ion 

Standard deviat ion • 6 . 80 

Moderate  

3 . 9 ( 34)  
8 . 0  ( 43 )  
9 . 9 ( 43 )  
9 . 3 ( 41 )  

1 4 . 1  ( 30 )  

- - - - - - - - - -- - - - - - - - - - - - -

Type of  B irth x Type o f  Lamb B irth Interac t ion for 1 2-Mo K i l ograms 

Type of  
l amb birth 

None 
S ingl e  
Mul t ip l e  

o f  L amb Weaned Per Ewe Expo sed 
-

Leas t-Squares Mean s  (Kg) • 1 0 . 22 ( 3 88) 

S ingl e  

. o  ( 6 3 )  
1 5 . 8  ( 6 2 )  
1 5 . 0  ( 17 )  

Type of  b irth 

S t andard dev iat ion • 6 . 80 

Mu l t ipl e 

. o  ( 9 8 )  
1 2 . 5  ( 1 02 ) 
1 8 . 2  ( 46 )  



1 6 9  

TABLE 3 4  C ONTINUED 

Breed x Type of Lamb B ir th Interact ion for 1 2-Mo K i lograms o f  
Lamb Weaned P e r  Ewe Exposed � 

Leas t-Squares Means (Kg) s 1 0 . 22 ( 3 8 8 )  
Type of  Breed 

l amb birth Targhee s X T 

None . o  ( 104) . o  ( 57 )  
S ing l e  1 2 . 7 ( 80 ) 1 5 . 6 ( 84)  
Mul t ip le 1 1 . 6 ( 13 ) 2 1 . 6  ( 50 )  

S t andard deviat ion c 6 . 80 

-

Pos tweaning Nutr i t ion x Type o f  Lamb B irth Interact ion for 1 2-Mo 
K ilograms of L amb Weaned Per Ewe Exposed  

Lea s t- Squares Means  (Kg) c 1 0 . 22 ( 3 88)  
Type of  Pos tweaning nutrit ion 

lamb b irth High Moderate  

None 
S ing l e  
Mu l t iple  

. o  ( 7 5 )  
1 5 . 6  ( 88 )  
1 9 . 0  ( 3 4)  

S t andard deviation c 6 . 80 

. o  ( 86 )  
1 2 . 7 ( 7 6 )  
1 4 . 2  ( 29 )  

Type of  Lamb B irth x Year Interac t ion for 1 2-MO K i l ograms of 

Year 

1 97 2  
1 97 3  
1 97 4  
1 97 5  
1 97 6  

Lamb Weaned P e r  Ewe Expo sed 
Leas t-Squares Means (Kg) c 1 0 . 22 ( 3 88) 

None 

. o  ( 26 )  

. 0  ( 37 )  

. o  ( 2 1 )  

. 0  ( 3 6 )  

. o  ( 41 )  

Type of l amb b irth 
S ingle  

9 . 8 ( 34) 
1 3 . 1  ( 3 1 )  
1 4 . 0  ( 45 )  
1 6 . 8  ( 3 9 )  
1 7 . 1  ( 1 5 )  

S t andard deviation = 6 . 80 
- - - - - - - - - - - - - - - - - - - - - - - -

Mu l t iple 

8 . 8  ( 8 )  
1 8 . 1  ( 1 9 )  
1 4 . 2  ( 17 )  
1 6 . 3  ( 1 3 )  
2 5 . 7  ( 6 )  



1 7 0  

TABLE 3 4  CONTINUED 

Type o f  Lamb Birth x Year Interac t ion · for 24-Mo K ilograms o f  
Lamb Weaned Per Ewe Exposed 

Leas t-Squares Means (Kg) = 2 1 . 22 ( 520 ) 
Type o f  l amb birth 

Year None . S ingle  Mu l t iple 

1 973  
1 97 4  

· 1 97 5  
1 976 
1 97 7  

. 0  

. o  

. o  

. 0  

. o  

( 37 )  
( 7 )  
( 8 )  
( 3 )  
( 3 )  

Standard 

23 . 5  ( 55 )  
3 0 .7  ( 58 )  
1 9 . 3  ( 7 7 )  
2 9 . 0  ( 52 )  
33 . 7  ( 50 )  

dev iat ion = 1 7 .63  

2 9 . 7  ( 8 )  
33 . 5  ( 5 9 )  
2 1 . 0  ( 28 )  
52 . 2  ( 40 )  
43 . 2  ( 35 )  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Type o f  Lamb B irth x Year Interact ion for 36-Mo K ilograms o f  
Lamb Weaned Per Ewe Exposed 

Leas t-Squares. Mean s  (Kg) = 27 . 0 2  ( 46 4) 
Type of  l amb b irth 

Year None S ingl e  Mul t iple 

1 97 4  
1 97 5  
1 976  
1 977  
1 97 8  

. 0  ( 24) 

.o ( 7 )  
. o  . (  6 )  
. o  ( 7 )  
. o  ( 9 )  

2 4 . 4  ( 45 )  
27 . 8  ( 44)  
3 8 . 4  ( 37 )  
2 9 . 8  ( 6 1 )  
37 . o  ( 2 2 )  

Standard dev iation = 1 8 . 1 1  

47 . 2  ( 1 8 )  
34 . 5  (6 1 )  
5 8 . 8  ( 6 3 )  
3 8 . 0  ( 1 5 )  
5 9 . 8  ( 45 ) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Postweaning Nutrit ion x Age o f  F irst  Breeding Interact ion for 36-Mo 
Ki lograms of Lamb Weaned Per Ewe Exposed 

Leas t-Squares. Means (Kg) = 27 . 0 2  ( 46 4) 
Age of  
f irst  

breed ing 

7 mo 
1 9  mo 
7 mo , open 

Pos tweaning nut rit ion 
H igh Moderat e 

2 8 . 0  ( 1 03 ) 
26 .3  ( 80 ) 
2 5 . 9  ( 5 5 )  

Standard dev iation = 1 8 . 1 1  

2 2 .3  ( 7 9 )  
27 . 5  ( 81 )  
3 2 . 2  ( 6 6 )  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



1 7 1  

TABLE 3 4  CONTINUED 

Age of  F irs t Breeding x Year Int eraact ion for 6 0-Mo K ilograms o f  
Lamb Weaned P e r  Ewe Exposed 

Leas t-Squares Means  (Kg) = 2 9 . 0 1  ( 340 ) 
Age of  f irs t breeding 

Year 7 mo 1 9  mo 7 mo . open 

1 976  
1 97 7  
1 97 8  
1 97 9  
1 980 

33 . 2  
37 . 6  
23 . 0  
25 . 4  
28 . 2  

- - - - - - - - -

( 26 )  28 . 4  ( 28 )  
( 3 1 )  28 . 1  ( 3 0)  
( 39 )  3 2 . 2  ( 33 )  
( 29 )  41 . 9  ( 1 5 )  
( 1 2 )  26 . 2  ( 19 )  

Standard dev i a t ion = 20 . 91 
- - - - - - - - - - - -

34 . 3  ( 16 ) 
33 . 9  ( 19 )  
3 2 . 9  ( 1 5 )  

3 . 1 ( 7 )  
26 .6  ( 21 )  

- - - - - - - -

Breed x Pos tweaning Nutr it ion Interac t ion for 7 2-Mo Kilograms 
of  Lamb Weaned Per Ewe Exposed 

Leas t-Squares . Mean s  (Kg) = 27 . 48 ( 1 84)  
Pos twean ing 

nut r i t ion 

H igh 
Moderate 

Targhee 

3 4 . 8 ( 41 )  
22 . 1  ( 47 )  

Standard deviation = 23 . 09 

Breed 
s X T 

22 . 1  ( 50 )  
3 1 . 0  ( 46 )  

Type of Birth x Type of  Lamb B irth Int erac t ion for 7 2-Mo K i lograms 
of  Lamb Weaned Per Ewe Exposed 

Type of 
lamb birth 

None 
S ing le 
Mul t ip le 

Leas t-Squares Mean s  (Kg) = 27 . 48 ( 184) 

S ingle  

. o  ( 7 )  
2 4 . 0  ( 23 ) 
6 3 . 3  ( 43 ) 

Type of  b irth 

Standard deviation = 23 .09  

Mul t iple 

.o  ( 13 )  
3 5 . 2  ( 26 ) 
49 . 6  ( 7 2 )  



1 7 2  

TABLE 3 4  CONTINUED 

Pos tweaning Nut rit ion x Year Interac t ion . for 1 2-Mo K il ograms o f  
Lamb Weaned Per  Ewe Lamb ing _ 

Year 

1 97 2  
1 973  
1 97 4  
1 97 5  
1 976 

Leas t-Square s  Means (Kg) c 1 5 . 7 1  ( 227 ) 

High 

1 2 . 7 ( 23 )  
1 9 . 6 ( 26 )  
1 3 . 1  ( 30 )  
1 8 . 6  ( 28 )  
2 1 . 8  ( 1 5 )  

Po s tweaning nut rit ion 

St andard deviation = 8 . 90 

Moderate  

6 . 4 ( 1 9 )  
1 1 . 5  ( 24)  
1 3 . 9  ( 3 2 )  
1 2 . 3 ( 24)  
2 5 . 9  ( 6 )  

Type o f  Birth x Type o f  Lamb B ir th Interact ion for 1 2-Mo K i l og rams 
of  Lamb Weaned Per Ewe Lamb ing 

Type of  
l amb b irth 

S ing l e  
Mul t ip le 

Leas t-Squares Mean s  (Kg) = 1 5 . 7 1  ( 227 ) 

S ingl e  

1 6 . 0  ( 6 2 )  
1 4 . 6  ( 1 7 ) 

Type o f  b ir th 

Standard deviation c 8 . 90 

Mul t iple 

1 2 . 5  ( 1 02 )  
1 9 . 2 ( 46 )  

- - - - - - - - - - - - - � - - - - - - - - - - - - - - - - -

Breed x Type o f  Lamb Birth Interact ion f or 1 2-Mo K i l ograms o f  
Lamb Weaned Per Ewe Lamb ing 

Type of  
l amb b irth 

S ingl e  
Mul t ip l e  

Leas t-Squares Means  (Kg) = 1 5 . 7 1  ( 227 ) 

Targhee 

1 3  . o  ( 80 ) 
1 2 . 3 ( 13 )  

Standard deviat ion = 8 . 90 

Breed 

- - - - - - - - - - - - - - - - - - - - -

s X T 

1 5 . 5  ( 84 )  
2 1 . 6  ( SO )  



1 7 3  

TABLE 3 4  CONTINUED 

Type of Lamb B irth x Year Interact ion tor 2 4-Mo X il ograms o f  
Lamb Weaned P e r  Ewe Lamb ing 

Year 

1 97 3  
1 97 4  
1 97 5  
1 97 6  
1 97 7  

Leas t-Squares Me ans  ( Kg) • 3 1 . 5 1  ( 46 2 )  

S ingle 

23 . 4  ( 55 )  
3 0 . 7  ( 58 )  
1 9 . 1  ( 7 7 ) 
29 . 1  ( 52 )  
33 . 6  ( 50 )  

Type of  l amb b irth 

S t andard deviat ion • 1 8 . 5 9 

Mul t iple 

2 9 . 5  ( 8 )  
33 . 5  ( 5 9 )  
2 0 . 7  ( 28 )  
5 2 . 2  ( 40 )  
43 . 2  ( 3 5 )  

Type o f  Lamb B irth x Year Interact ion for 36-Mo K ilograms o f  
Lamb Weaned Per Ewe Lambing 

Year 

1 97 4  
1 97 5  
1 97 6  
1 97 7  
1 97 8  

Lea s t- Squares Means  ( Kg) = 3 9 . 7 3  ( 41 1) 

S ingle  

24 . 5  ( 45 )  
28 . 1  ( 44) 
3 9 . 1  ( 37 )  
2 9 . 7  ( 6 1 )  
3 7 . 2  ( 22 )  

Type o f  l amb b irth 

S t andard deviat ion = 1 8 . 94 

Mul t iple 

47 . 9  ( 1 8 )  
3 4 . 6  ( 6 1 )  
5 8 . 8  ( 6 3 )  
3 7 . 7  ( 1 5 )  
5 9 . 6  ( 45 )  

- - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pos tweaning Nut rit ion x Age of  F ir s t  Breeding Interac t ion for 36 -Mo 
K i lograms o f  Lamb Weaned Per Ewe Lamb ing 

Leas t-Squares Means  ( Kg)  • . 3 9 . 73 ( 41 1) 
Age of 
f ir s t  

breed ing 

7 mo 
1 9  mo 
7 mo , open 

H igh 

41 . 0  ( 92 )  
3 8 . 8  ( 7 2 )  
40 . 1  ( 5 1 )  

Pos twean ing nut r it ion 
Moderate  

3 2 . 6  ( 6 6 ) 
40 . o  ( 7 0 )  
45 . 9  ( 6 0 )  

St andard deviat ion = 1 8 . 94 
- - - - - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - -



1 7 4  

TABLE 3 4  CONTINUED 

Type of Lamb Birth x Age o f  F i r s t  Breeding Interact ion for 3 6 -Mo 
K i lograms of  Lamb Weaned P er

' E�e Lamb ing 
Least-Squares Means (Kg) • 3 9 . 7 3  ( 41 1 )  

Age o f  
f irst  

breed ing 

7 mo 
1 9  mo 
7 mo , open 

Type o f  lamb b irth 
S ingl e  Mu l t iple  

27 . 7  ( 7 0 )  
3 5 . 3  ( 7 4) 
3 2 . 2  ( 6 5 ) 

S t andard d eviat ion • 1 8 . 94 

45 . 9  ( 88 )  
43 . 5  ( 6 8 ) 
53 . 7  ( 46 )  

Age of F irs t Breed ing x Year Interact ion for 6 0-Mo K il ograms o f  
Lamb Weaned Per Ewe Lambing 

Least-Squares Mean s  (Kg) • 44 . 50 ( 3 03 )  
Age o f  f ir s t  breed ing 

Year 7 mo 1 9  mo 7 mo , open 

1 976  
1 97 7  
1 97 8  
1 97 9  
1 980 

47 . 2  ( 25 )  
5 5 . 1  ( 24)  
3 5 . 5  ( 3 5 )  
41 . 3  ( 27 )  
36 . 6  ( 1 2 )  

44 . 7  ( 26 ) 
47 . 0  ( 29 )  
47 . 8  ( 29 )  
6 3 . 7  ( 1 0 )  
36 . 7  ( 17 )  

S t andard deviat ion • 2 1 . 91 

5 0 . 6  ( 1 6 )  
5 2 . 9  ( 1 4 )  
49 . 4  ( 1 2 )  
2 2 . 2  ( 7 )  
3 7 . 0  ( 20 )  

Breed x Pos twean ing Nutr it ion Interac t ion for 72-Mo K il ograms o f  
Lamb Weaned Per Ewe Lamb ing 

Po s twean ing 
nutrit ion 

H igh 
Moderat e 

Least-Squares Mean s  (Kg) • 43 . 01 ( 16 4 )  

T arghee 

48 . 5  ( 34)  
34 . 1  ( 42 )  

S t andard deviat ion • 23 . 98 

Breed 
S x T 

41 . 1  ( SO )  
48 . 2  ( 3 8 )  



1 7 5  

TABLE 34  CONTINUED 

Type of B irth ·x Type of Lamb B irth Int eract ion for 7 2-Mo K ilograms 
of Lamb Weaned Per Ewe Lamb ing 

Type o f  
l amb birth 

S ingle  
Mul tiple  

Leas t-Squares Means  (Kg) = 43 . 0 1  ( 164) 

S ingle 

23 .6  ( 23 )  
6 4 . 0 ( 43 ) 

Type o f  b irth 

S t andard deviation = 23 . 98 

Mu l t iple 

3 4 . 9  ( 26 )  
49 . 3  ( 7 2 )  

Type o f  Birth x Type o f  Lamb B irth Interact ion for 1 2-Mo Kilograms 
of Lamb Weaned Per Ewe Weaning a Lamb ( s )  

Leas t-Squares Mean s  (Kg) = 1 9 .7 5 ( 176 ) 
Type of  

lamb b irth 

S ing le  
Mul tip le 

S ingl e  

20 . 2  ( 48) 
1 9 . 3 ( 14)  

Type of  b irth 

Standard dev iation = 4 . 81 

Mu l t iple 

1 7 . 4  ( 7 4) 
2 2 . 2  ( 40 )  

- - - - - - - � - - - - - - - - - - - - - -

Breed x Type o f  Lamb B irth Interact ion for 1 2-Mo Kilograms of  
Lamb Weane_d Per Ewe Wean ing a- Lamb ( s )  
Leas t-Square s  Mean s  (Kg)  = 1 9 . 7 5  ( 1 7 6 )  

Type o f  
l amb birth 

S ing le  
Mul t iple  

Targhee 

1 7 . 2  ( 6 0 )  
1 5 . 7 ( 1 1 )  

Standard deviation = 4 . 81 

Breed 
s X T 

20 . 4  ( 6 2 )  
25 . 8  ( 43 ) 

Type of Birth x Bre.ed Interact ion for 24-Mo Kilograms of 
Lamb Weaned Per Ewe Weaning a Lamb ( s )  
Leas t-Squares Mean s  (Kg) = 40 . 7 3  ( 353 ) -

Breed 

Targhee 
S X T 

- - - - - - - - -

S ingle  

40 .3  ( 7 5 )  
41 . 0  ( 5 8 )  

Type of b irth 

Standard deviat ion = 1 1 . 1 5  

Mu l t iple 

3 7 . 7  ( 92 ) 
44 . 0  ( 1 28 )  



1 7 6  

TABLE 3 4  CONTINUED 

Pos twean ing Nutr it ion x Year Interac t ion for 24-Mo Kilograms o f  
Lamb Weaned P e r  Ewe Weaning a Lamb ( s )  
Leas t-Squares Mean s  (Kg)  • 40 . 7 3  ( 353 ) 

Year 

1 97 3  
1 97 4  
1 97 5  
1 976 
1 97 7  

H igh 

3 7 . 3  ( 23 ) 
40 . 7  ( 46 )  
40 . 4  ( 26 )  
41 . 0  ( 45 )  
41 . 1  ( 43 )  

Pos twean ing nutr i t ion 

Standard deviation = 1 1 . 1 5  

Moderate 

3 5 . 8  ( 26 ) 
41 . 7  . ( 45 ) 
41 . 6  ( 24)  
49 . 9  ( 36 )  
3 7 . 9  ( 3 9 )  

Type o f  Lamb B irth x Year Interact ion for 24-Mo K ilograms o f  
Lamb Weaned Per Ewe Wean ing a Lamb ( s )  
Leas t-Squares Means  (Kg) • 40 . 7 3  ( 353 ) 

Year 

1 97 3  
1 97 4  
1 97 5  
1 976  
1 97 7  

S ingl e  

3 0 . 8  ( 43 )  
3 8 . 6 ( 45 )  
41 . 2  ( 35 )  
3 9 . 3  ( 41 )  
3 5 . 1  ( 47 )  

Type of  lamb b irth 

S t andard deviation = 1 1 . 1 5  

Mu l t iple 

42 .3  ( 6 )  
43 . 9  ( 46 )  
40 . 8  ( 1 5 )  
5 1 .6  ( 40 )  
43 . 9  ( 3 5 )  

Type o f  Lamb Birth x Age o f  F irs t Breed ing Interact ion for 2 4-Mo 
K ilograms o f  Lamb Weaned Per Ewe Weaning a Lamb ( s )  

Leas t-Squares . Means  (Kg) = · 40 . 7 3  ( 3 53 ) 
Age of  
f irs t 

breed ing 

7 mo 
1 9  mo 
7 mo , open 

S ingl e  

3 5 . 9  ( 7 0 )  
3 8 . 5  ( 7 7 ) 
36 .6  ( 6 4) 

Type of lamb birth 

Standard deviat ion = 1 1 . 1 5  

Mu l t ipl e 

49 . 7  ( 57 )  
44 . 0  ( 5 4) 
3 9 . 7  ( 3 1 )  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



Year 

1 97 4  
1 97 5  
1 976  
1 97 7  
1 97 8  

TABLE 3 4  CONTINUED 

Breed x Year Interac t ion for 3 6 -Mb Kilograms o f  Lamb 
Weaned Per Ewe Weaning a Lamb ( s )  

Leas t-Squares Means (Kz) • 44 . 49 ( 347 )  

Targhee  

3 8 . 6 ( 23 ) 
3 7 . 8  ( 42 ) 
43 . 4  ( 48)  
3 5 . 8  ( 25 )  
47 . 8  ( 36 )  

Breed 

S t andard deviation = 1 2 .3 0  

1 7 7  

s X T 

41 . 0  ( 29 )  
3 7 . 8  ( 41 )  
56 . 9  ( 45 )  
45 .6  ( 33 )  
6 0 . 3  ( 25 )  

Type o f  Lamb B irth x Year Interact ion for 36-Mo Kilograms o f  Lamb 
Weaned Per Ewe We an ing a Lamb ( s )  

Year 

1 97 4  
1 97 5  
1 976 
1 97 7  
1 97 8  

Leas t-Squares Mean s  (Kg) = 44 . 49 ( 347 )  

S ingl e  

3 0 . 4  ( 3 5 ) 
3 2 . 9  ( 3 5 )  
41 . 4  ( 3 3 )  
36 . 7  ( 46 )  
43 . 2  ( 1 9 )  

Type of lamb birth 

S t andard dev ia t ion = 1 2 .3 0  

Mul ti)21e 

49 . 3  ( 17 )  
42 . 7  ( 48)  
5 8 . 9  ( 6 0 )  
44 . 7  ( 1 2 )  
6 4 . 9  ( 42 )  

- - - - - - - - - ·- - - - - - - - - - - - - - - - - - - - - - - - - -

Po s tweaning Nutr it ion x Age o f  F irs t Breed ing Interact ion for 3 6 -Mo 
Kilograms of  Lamb Weaned Per Ewe Weaning a Lamb (s )  

Leas t-Squares Me an s  (Kg) = 44 . 49 ( 347 )  
Age of 
f irs t 

breeding 

7 mo 
1 9  mo 
7 mo , open 

H igh 

47 . 1  ( 7 7 ) 
43 . 5  ( 6 3 ) 
42 . 3  ( 44)  

Po s tweaning nut rit ion 
Moderate 

42 . 2  ( 53 )  
43 . 7  ( 6 0 )  
48 . 3  ( 50 )  

Standard deviat ion = 1 2 .3 0  
- - - - - · - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



1 7 8 

TABLE 34  CONTINUED 

Type of Lamb B irth x Age o f  F irs t Breed ing Interact ion for 3 6-Mo 
K i lograms of  Lamb Weaned Per Ewe Weaning a Lamb ( s )  

Leas t-Squares Means  (Kg) = 44 . 49 ( 347 )· 
Age o f  
f irs t 

breed ing 

7 mo 
1 9  mo 
7 mo , open 

S ingle  

34 . 8  ( 54)  
3 9 . 2  ( 6 3 )  
36 . 7  ( 5 1 )  

Type of lamb birth 

Standard dev iat ion = 1 2 .3 0  

Mul t iple 

54 . 5  ( 7 6 )  
48 . 0  ( 6 0 )  
53 . 8  ( 43 )  

Type of  Birth x Breed Interact ion for 48-Mo Kilograms o f  Lamb 
Weaned Per Ewe Wean ing a Lamb ( s )  

Breed 

Targhee 
s X T 

Year 

1 97 5  
1 97 6  
1 977  
1 97 8  
1 97 9  

Leas t-Squares Mean s  (Kg) = 44 . 49 ( 347 )  

S ingl e  
Type of  b irth 

Mu l tipl e 

43 . 7  ( 6 9 )  
56 . 9  ( 47 )  

48 . 0  ( 84) 
5 2 . 6  ( 10 2 )  

Standard deviation = 1 2 . 3 0  

Type o f  Lamb B irth · x Year for 48-Mo Ki lograms of  Lamb 
Weaned Per Ewe Wean ing a Lamb ( s )  

Leas t-Squares Means  (Kg) = 44 . 49 (347 )  

S ingl e  

41 .6  ( 2 9 )  
42 . 0  ( 23 )  
41 . 1  ( 20)  
45 . 2  ( 1 1 )  
42 . 5  ( 1 4) 

Type of l amb b irth 

Standard deviation = 1 2 . 3 0  

Mu l tiple 

5 1 . 4  ( 1 8 )  
6 2 . 5  ( 56 )  
5 8 . 4  ( 6 3 )  
47 . 2  ( 29 )  
7 0 . 9  ( 3 9 )  

- - - - - - - - - - -



1 7 9  

TABLE 3 4  CONTINUED 

Breed x Type o f  Lamb B irth Interact ion for 6 0-Mo K ilograms 
of  Lamb Weaned Per Ewe Weaning a Lamb ( s )  

Leas t-Squares Means  (Kg) = 5 1 . 49 ( 27 2 )  
Type o f  

lamb b irth 

S ing le 
Mul t ip le 

Targhee 

3 9 . 1  ( 43 ) 
5 4 . 3  ( 90 ) 

Breed 

Standard deviat ion = 1 4 . 53 

s X T 

43 . 2  ( 3 1 )  
6 9 . 4  ( 1 08 )  

Number o f  Lambs Weaned x Age o f  F irs t Breed ing Interac t ion for 2 4-Mo 
Average Lamb Wean ing We ight Per Ewe Wean ing a Lamb ( s )  

Leas t-Squares Mean s  (Kg) = 34 . 1 0  ( 353 ) 
Age o f  
f irst  

breed ing 

7 mo 
1 9  mo 
7 mo , open 

Number of lamb s  weaned 
One Two 

3 5 . 4  ( 9 5 )  
3 7 . 2  ( 1 09 ) 
3 5 . 5  ( 87 ) 

Stand ard dev iation = 5 . 20 

3 2 . 2  ( 3 2 )  
3 0 . 1  ( 22 )  
3 4 . 3  ( 8 )  

Breed x Year Interact 1on for 3 6 -Mo Average Lamb We aning Weight 
Per Ewe Wean ing a Lamb ( s )  

Leas t-Squares Mean s  (Kg) = 3 4 .36  ( 347 )  
Breed 

Year Targhee S X T 

1 97 4  30 . 1  ( 22 )  3 1 . 3  ( 28 )  
1 97 5  3 1 . 9  ( 42 )  3 2 . 0  ( 41 )  
1 97 6  34 . 5  ( 48 )  3 9 . 5  ( 45 )  
1 97 7  3 1 . 9  ( 26 )  36 . 8  ( 34)  
1 97 8  35 . 5  ( 36 )  40 . 1  ( 25 )  

S t and ard deviat ion = 4 .6 8  
- - - - - - - - - - - - - - - - - - - - -



1 80 

TABLE 34 CONTINUED 

Number of Lambs Weaned x Sex of Lamb Interact ion for 36-Mo Ave rage 
Lamb Weaning Weight Per Ewe Wean ing a Lamb ( s )  

Leas t-Squares Means (Kg) = 3 4 . 36 ( 347 ) 
Sex of  

lamb 

Female 
Male 

One 

34 . 7  ( 1 16 ) 
3 7 . 2  ( 1 22 ) 

Number of  l ambs weaned 

S t andard deviat ion = 4 .6 8  

Two 

33 . 0  (6 3 )  
3 2 . 6  ( 46 )  

Postweaning Nutr it ion x Age o f  F i rs t  Breed ing Interact ion for 36-Mo 
Average Lamb Wean ing Weight Per Ewe Weaning a Lamb ( s )  

Leas t-Squares Mean s  (Kg) = 3 4 .36  ( 347 )  
Age of  
f irs t 

breeding 

7 mo 
1 9  mo 
7 mo , open 

High 

3 4 . 3 ( 7 7 ) 
3 4 . 7  ( 64)  
3 4 . 0  ( 44) 

Po stweaning nut r it ion 
Mod erate 

3 3 . 2  ( 54)  
3 4 . 6 ( 5 9 )  
3 5 . 4  ( 49 )  

S t andard dev iation = 4 .6 8  

Sex of Lamb x Age of F irs t Breed ing Interact ion for 36-Mo Average 
Lamb Wean ing Weight Per Ewe Weaning a Lamb ( s ) 

Leas t-Squares Mean s  (Kg) = 34 .36  ( 347 )  
Age of  
f irst  

breeding 

7 mo 
1 9  mo 
7 mo , open 

Female  

3 4 . 4  ( 6 8 )  
3 2 . 8  ( 6 5 )  
34 . 4  ( 46 )  

Sex of lamb 

Standard deviation = 4 .6 8  

Mal e  

33 . 1  ( 6 3 )  
36 . 5  ( 5 8 )  
34 . 9  ( 47 )  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



1 81 

TABLE 34 CONTINUED 

Type of Birth x Breed Interac t ion for 48-Mo Average Lamb 
Weaning Weight Per Ewe Weaning a Lamb ( s )  

Leas t-Squares Mean s  (Kg) = 3 7 . 94 ( 3 01 ) 

Breed 

Targhee 
s X T 

S ingl e  

3 4 . 4  ( 7 0 )  
41 . 1  ( 46 )  

Type o·f b i rth 

S t andard deviat ion = 5 . 26 

Mul t iple 

36 . 6  ( 84) 
3 9 . 6  ( 1 01 ) 

Po s twean ing Nutrit ion x Sex o f  Lamb for 48-Mo Average Lamb Wean ing 
Weight Per Ewe Wean ing a Lamb ( s )  

Leas t-Squares Means  (Kg) = 3 7 . 94 ( 3 01 ) 
Sex of Pos twean ing nutrit ion 

lamb S ingle Mu l tiple 

Fema le 
Male 

3 7 . 9  ( 82 ) 
36 . 9  ( 6 8) 

S t andard deviation = 5 . 26 

3 7 . 5  ( 7 1 )  
3 9 . 5  ( 80 ) 

Number of  Lambs Weaned x Age o f  F irst Breed ing Interact ion for 6 0-Mo 
Average  Lamb Wean i�g We ight Per Ewe Weaning a Lamb ( s )  

Leas t-Squares Mean s  (Kg) = 3 7 . 2 5  ( 27 1 )  
Age o f  
f irs t 

breeding 

7 mo 
1 9  mo 
7 mo , open 

Number of lambs weaned 
One 

40 . 2  ( SO )  
3 8 . 7  ( SO )  
36 . 7  ( 28 )  

S t andard deviat ion = 4 . 82 

Two 

34 . 4  ( 5 8 )  
3 6 . 9  ( 5 1 )  
36 . 6  ( 34)  



1 82 

TABLE 34 CONTINUED 

Pos twean ing Nutr it ion x Year Interac t ion· for 7 2-Mo Average Lamb 
Wean ing Weight Per Ewe Wean ing a Lamb ( s )  

Leas t-Square s  Mean s  (Kg) = 3 7 . 9 5 ( 1 3 9 )  

Year 

1 97 7  
1 97 8  
1 97 9  

High 

34 . 1  ( 24) 
37 . 4  ( 24) 
40 . 7  ( 28 ) 

Postweaning nutrition 

Standard deviat ion = 5 . 24  

Moderate 

34 . 5  ( 1 8 )  
42 . 4  ( 1 9 )  
3 8 . 8  ( 26 ) 

Po stwean ing Nutr it ion x Number o f  Lambs  Weaned Interact ion for 7 2-Mo 
Average Lamb Wean ing Weight Per Ewe Weaning a Lamb ( s )  

Leas t-Squares Mean s  (Kg) = 37 . 95 ( 1 3 9 )  
Number 

of l amb s  
weaned 

One 
Two 

H igh 

3 7 . 7  ( 45 ) 
3 7 . 2  ( 3 1 )  

Po s tweaning nutr it ion 

Standard deviation = 5 . 24  

Moderate 

41 .3 ( 3 1 )  
3 5 . 9  ( 3 2 )  

Pos tweaning Nutr it ion x Age o f  F irs t Breed ing Interact ion for 7 2-Mo 
Accumulative Number of Lamb s  Born Per Ewe Entering the S tudy 

· Leas t-Squares Mean s  = 5 . 1 2  ( 3 86 ) 
Age o f  
f irs t 

breeding 

7 mo 
1 9  mo 
7 mo , open 

High 

6 . 4  ( 83 ) 
4 . 8  ( 6 9 )  
4 . 5 ( 40 )  

Po stwean ing nut r i t ion 

S t andard dev iat ion = 3 . 1 0  

Moderate 

5 . 4 ( 76 )  
5 . 8 ( 6 9 )  
3 . 8 ( 49 )  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



1 83 

TABLE 34 CONTINUED 

Pos tweaning Nutrit ion x Age o f  F irs t Breeding Interact ion for 7 2-Mo 
· Accumulative Number o f  Lambs  Born Per Ewe Entering the Study 

( Exc lud ing 1 2-Mo Produc t ion) 

Age o f  
f ir st 

breed ing 

7 mo 
1 9  mo 
7 mo , open 

Leas t-Squares Means = 4 .7 1 (386 ) 

H igh 

5 . 2  ( 83 ) 
4 . 8 ( 6 9 )  
4 . 5  ( 40 )  

Postwean ing nutr it ion 

Standard deviation = 3 . 07 

Moderate 

4 . 2  ( 7 6 )  
5 . 8 (6 9 )  
3 . 8 ( 49 )  

Type o f  Birth x Age o f  F irs t Breed ing Interact ion for 24-Mo 
Accumulative Number o f  Lamb s  Born Per Ewe Present 

Leas t-Squares Mean s  = 1 .6 5  ( 52 1 ) 
Age o f  
f irs t 

breeding 

7 mo 
1 9  mo 
7 mo , open 

S ingle 

2 . 4 ( 7 6 )  
1 . 3 ( 6 7 )  
1 . 1 ( 5 9 )  

Type of  b irth 

S t andard deviat ion = . 6 9  

Mu l tipl e 

2 . 6 ( 1 23 )  
1 . 2 ( 1 1 5 )  
1 . 2 ( 81 ) 

Type of Birth x Age o f  F irs t Breeding Interac t ion for 36-Mo 
Accumulative Number  o f  Lamb s  Born Per Ewe Present 

Leas t-Squares Mean s = 2 . 9 8  ( 46 5 ) · 
Age o f  
f irst  

breed ing 

7 mo 
1 9  mo 
7 mo , open 

S ingle  

3 .6 ( 6 8 )  
2 . 6 ( 6 2 )  
2 . 5  ( SO )  

Type of  b irth 

S t andard deviat ion = 1 . 00 

Mu l tiple 

4 . 2  ( 1 1 2 )  
2 .6 ( 1 0 1 ) 
2 . 5 ( 7 2 )  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



TABLE 34 CONTINUED 

Type o f  B irth x Age o f  F irs t Breed ing 'Interact ion for 36-Mo 
Accumu lative Numbe r  o f  Lambs Born Per Ewe Present 

(Exc lud ing 1 2-Mo Product ion) 
Leas t-Squares Means = 2 . 58  ( 46 5 )  

Type o f  b irth 

1 8 4  

Age o f  
f irs t 

breed ing S ingle  Mul t ipl e 

7 mo 
1 9  mo 
7 mo , open 

2 . 4 ( 6 8) 
2 .6 ( 6 2 )  
2 . 5  ( 50 )  

Standard deviation = . 93 

2 . 9  ( 1 1 2 )  
2 .6 ( 1 01 ) 
2 . 5  ( 7 2 )  

Breed x Year Interac t ion for 2 4-Mo Ac cumulative Number o f  Lamb s  
Weaned Per Ewe Ent ering the Study 

Leas t-Squares Means = 1 . 0 2  ( 586 ) 
Breed 

Year Targhee  s X T 

1 97 3  . 6  ( 48)  . 7  ( 6 2 )  
1 97 4  . 9  ( 7 5 )  1 . 3 ( 6 2 )  
1 97 5  . 6  ( 7 2 )  . 7  ( 6 7 )  
1 97 6  1 . 3 ( 53 )  1 . 1 ( 57 )  
1 97 7  1 . 2 ( 49 )  1 . 7 ( 41 )  

Standard deviation = • 7 3  
- - - - - - - - - - - - - - - - - - - - - - - -

Breed x Year Interact ion for 2 4-Mo Accumu lative Number of  Lamb s 
Weaned Per Ewe Entering the S tudy ( Exc luding 1 2�Mo Product ion) 

Leas t-Squa-res Means = . 7 4  ( 5 86 ) 
Breed 

Year Targhe e  s X T 

1 97 3  . 4  ( 48)  . 5  ( 6 2 )  
1 97 4  . 6  ( 7 5 )  . 9  ( 6 2 )  
1 97 5  . 3  ( 7 2 )  . 4 ( 6 7 )  
1 97 6  1 . 0 ( 53 )  . 8  ( 57 )  
1 97 7  . 9  ( 49 )  1 . 3 ( 41 )  

Standard dev iat ion = . 6 1 
- - - - - - - - - - -



1 85 

TABLE 34 CONTINUED 

Breed x Year Interac t ion for 2 4-Mo Ac cu111ulative Number of Lambs 
Weaned Per Ewe Pres ent 

Year 

1 973  
1 97 4  
1 97 5  
1 976 
1 97 7  

Leas t-Squares Mean s  = 1 . 1 1  ( 52 1 ) 

Targhee 

. 7  ( 46 )  
1 . 0 ( 6 8 ) 

. 6  ( 58 )  
1 . 5 ( 47 )  
1 . 3 ( 47 )  

Standard deviat ion = . 6 8  

Breed 
s X T 

. 8  ( 5 4) 
1 . 4 ( 5 5 )  

. 8  ( 56 )  
1 . 2 ( 49 )  
1 .  7 ( 41 ) 

Breed x Year Interac t ion for 24-Mo Accumulative Number o f  Lambs 
Weaned Per Ewe Pres ent ( Exc luding 1 2-Mo Product ion) 

Leas t-Squares Mean s  = . 81 ( 52 1 ) 

Year 

1 97 3  
1 97 4  
1 97 5  
1 97 6  
1 97 7  

Targhee 

. s  ( 46 ) 

. 7  ( 6 8 )  

. 4  ( 58 )  
1 . 2 ( 47 )  
1 . 0 ( 47 )  

Standard dev iation = . 5 9  

Breed 
s X T 

. 6  ( 54)  
1 . 0 ( 55 )  

. 5  ( 56 )  
1 . 0 ( 49 )  
1 . 3 ( 41 )  

Type of B irth x Age o f  F i rs t  Breed ing for 36-Mo Accumu lative Kilograms 
of Lamb Weaned Per Ewe Pre s ent ( Exc luding 1 2-Mo Product ion) 

Leas t-Squares . Me ans  (Kg) = 6 3 . 7 4  ( 46 5 )  
Age o f  
f irs t 

breeding 

7 mo 
1 9  mo 
7 mo , open 

S ingl e  

5 5 .3  ( 6 8 )  
6 5 . 9  ( 6 2 )  
6 5 . 6  ( SO )  

Type of  birth 

Standard deviation = 3 0 . 43 

Mul t iple 

6 8 . 6  ( 1 1 2 )  
. 6 8 . 0  ( 1 01 ) 

5 9 . 0 ( 7 2 )  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



Year 

1 97 2  
1 97 3  
1 97 4  
1 97 5  
1 97 6  

TABLE 34  CONTINUED 

Breed x Year Interact ion for 1 2-'Mo F leece Weight 
Leas t-Squares Mean s  (Kg) = 3 . 22  ( 559) 

Breed 
Targhee 

3 . 8 ( 46 ) 
3 . 1 ( 7 3 )  
3 .6 ( 6 5 )  
3 . 3 ( 53 )  
3 . 0 ( 48 )  

Stand ard dev iation = . 5 3  

1 86 

S x T 

3 . 4 ( 5 9 )  
3 . 1 ( 56 )  
3 . 0 ( 6 2 )  
3 . 0 ( 56 )  
2 . 8 ( 41 )  

Breed x Age o f  F irs t Breed ing Interact ion for 1 2-Mo F leece Weight 
Leas t-Squares Mean s  (Kg) = 3 . 22 ( 55 9 )  

Age o f  
f irs t 

breeding 

7 mo 
1 9  mo 
7 mo , open 

Targhee 

3 . 3  ( 91 ) 
3 .6 ( 98 )  
3 . 2 ( 96 )  

Standard deviat ion = . 53 

Breed 
s X T 

2 . 8  ( 1 33 ) 
3 . 4 ( 92 ) 
3 . 0 ( 49 ) 

Age of F irs t Breeding x Year Interact ion for 1 2-Mo F leec e  We ight 
Leas t-Squ ares Mean s  (Kg) = 3 . 22 ( 55 9 )  

Year 7 mo 

1 97 2  3 . 5 ( 42 )  
1 97 3  2 . 4 ( SO )  
1 974  3 . 3 ( 5 9 )  
1 975 3 . 1 ( 52 )  
1 976 2 . 9  ( 21 )  

S t andard 
- - - - - - - - - - - - - - - -

Age o f  f irs t breed ing 
1 9  mo 

3 . 7 ( 37 )  
4 .3 ( 43 )  
3 . 5 ( 49 )  
3 . 2 ( 3 0 )  
2 . 8  ( 3 1 )  

deviation = . 53 
- - - - - - - - - -

7 mo 1 o�en 

3 . 6 ( 26 ) 
2 . 6 ( 36 )  
3 . 2 ( 1 9 )  
3 . 2 ( 27 ) 
2 . 9  ( 3 7 ) 

- - - - -



Year 

1 97 3  
1 97 4  
1 97 5  
1 97 6  
1 97 7  

TABLE 34  CONTINUED 

Breed x Year Inte ract ion for 24-Mo F l eece Weight 
Leas t-Squares Means  (Kg) = 4 . 5 9  { 405 ) 

Breed 
Targhee 

4 . 3  ( 44 )  
5 . 2 ( 6 7 ) 
4 . 9  { 55 )  
5 . 1 ( 44)  
4 . 9  ( 47 )  

S t andard dev iation = . 66  

1 87 

s X T 

3 . 8  ( 53 )  
4 .6 ( 56 )  
4 . 0  ( 50 )  
4 . 3  { 48 )  
4 . 7  ( 40 )  

Age o f  First  Breed ing x Year Interact ion for 24-Mo Fl eece Weight 
Leas t-Squares Means  {Kg) = 4 . 5 9  ( 504) 

Age o f  f irs t breed ing 
Year 7 mo 1 9  mo 7 mo , open 

1 973  
1 97 4  
1 97 5  
1 976 
1 977  

3 . 7 ( 37 )  
5 . 1 ( 41 )  
4 . 5  ( 47 )  
4 . 4  { 42 )  
4 . 4  { 1 8 )  

S t andard 
- - - -

4 .3 
4 . 3 
4 . 5  
4 . 8  
4 . 9  

deviat ion = 

- - - - - -

( 35 )  4 . 1  ( 25 )  
{ 46 )  5 . 3 ( 36 )  
{ 39 )  4 . 4  ( 1 9 )  
{ 27 ) 5 . 0 ( 23 )  
( 3 1 )  5 . 1 ( 3 8 )  

. 66  
- - - - - - - -

Type o f  B irth x Breed Interact ion for 36-Mo F leece We ight 
Leas t-Squares Mean s  {Kg) = 4 . 33  ( 41 4) 

Breed 

Targhee 
S X T 

S ingle 

4 . 8 ( 9 1 )  
4 . 0 ( 6 0 ) 

Type of  b irth 

S t a�dard deviation . 6 5  

Mu ltipl e 

4 . 5  ( 1 1 9 )  
4 . 0  ( 144) 



Year 

1 97 4  
1 97 5  
1 976 
1 977  
1 97 8  

TABLE 3 4  CONTINUED 

Breed x Year Interact ion for 36-Mo Fleece Weight 
Leas t-Squares Mean s  (Kg) = 4 . 3 3  ( 41 4) 

Targhee 

4 . 0  ( I S )  
5 . 2 ( 58 )  
4 . 4 ( 52 )  
4 .3 ( 40 )  
5 . 3 ( 45 )  

S t andard dev ia t ion = . 6 5  

Breed 

1 88 

s X T 

3 . 9 ( 24)  
4 . 1  ( 54)  
3 . 4 . ( 5 2 )  
3 . 6 ( 43 ) 
s . o ( 3 1 )  

Type o f  Birth x Breed Interact ion for 48-Mo Fleec e  Weight 
Leas t-Squares Means  (Kg) = 4 . 3 3  ( 3 84) 

Breed 

Targhee 
s X T 

Year 
1 975  
1 976 
1 97 7  
1 97 8  
1 97 9  

Type of b irth 
S ingle  

4 . 8  ( 89 )  
3 . 9 ( 6 3 )  

Standard deviation = . 7 6  

Breed x Year Interact ion for 48-Mo - Fleece We ight 
Leas t-Squares Me ans (Kg) = 4 . 3 3  ( 3 84)  

Targhee  
4 . 3 ( 3 1 )  
4 . 8  ( 45 )  
5 . 1 ( 45 )  
4 .6 ( 3 2 )  
4 . 4  ( 41 ) 

Stand ard deviation = . 7 6  

Breed 

Mu l t iple 

4 . 5  ( 1 05 ) 
4 . 1  ( 1 27 )  

S X T 
4 . 2  ( 44) 
3 .  9 ( 45 ) 
4 . 1  ( 48 ) 
3 . 4 ( 3 0 )  
4 . 5  ( 23 )  



1 89 

TABLE 3 4  CONTINUED 

Postweaning Nut r it ion x Ag e o f  Firs t Breed ing .Interact ion 
for 48-Mo Fleece  Weight 

Age o f  
f irs t 

breeding 

7 mo 
1 9  mo 
7 mo , open 

Year 

1 976  
1 97 7  
1 97 8  
1 97 9  
1 9 80 

Leas t-Squares Me an s  (Kg) = 4 .3 3  ( 3 84) 

High 

4 . 3  ( 93 )  
4 . 4  (64)  
4 .6 ( 3 8 )  

Po stweaning nutr i t ion 

Standard deviation = . 7 6  

Breed x Year Interac t ion for 6 0-Mo F l eece Weight 
Leas t-Squares Means  (Kg) = 4 . 7 3  ( 3 2 9 )  

Targhee 

4 . 1  ( 28)  
5 .6 ( 36 )  
5 . 5 ( 41 ) 
4 .6 ( 2 5 )  
5 . 7 ( 3 2 )  

S t andard dev iat ion = . 7 2  

Breed 

Mod erat e 

4 . 2  . ( 6 4 )  
4 . 4  ( 7 0 )  
4 . 1  ( 5 5 )  

S X T 

3 .  8 ( 41 ) 
4 .  7 ( 41 ) 
4 . 2  ( 46 ) 
3 . 5 ( 25 )  
5 . 6 ( 1 4)  

Age o f  F irst  Breeding x Year Interact ion for 7 2-Mo F leece We ight 
Leas t-Squares Means  (Kg) = 4 . 6 9  ( 1 82 ) 

Age o f  f irs t breed ing 
Year 7 mo 1 9  mo 7 mo , open 

1 97 7  
1 97 8  
1 9 7 9  

4 .6 ( 20 )  
. 5 . 2 ( 20 )  
4 . 1  ( 28 )  

4 . 8  ( 22 )  
5 . 2 ( 25 )  
4 . 0  ( 28 )  

Standard deviation . 7 6  
- - - - - - - - - - - - - - - - - - - - - -

4 . 2  ( 1 3 )  
5 . 9 ( 1 6 )  
4 . 2  ( 1 0 )  



Year 

1 97 2  
1 97 3  
1 97 4  
1 97 5  
1 97 6  

- - - - -

Year 

1 97 3  
1 97 4  
1 97 5  
1 97 6  
1 97 7  

TABLE 3 4  CONTINUED 

Breed · x Year Interact ion for 1 2-Mo Fleece We ight 
for Tho se Ewes Lamb ing 

· 

Leas t-Squares Mean s  {Kg) • 3 . 0 5  { 224) 

- - - - - -

Targhee 

4 . 1  
2 . 4 
3 . 6 
3 . 3 
2 . 9 

S t andard 
- - - - -

( 1 4)  
( 22 )  
( 28 )  
( 1 9 )  
( 9 )  

deviation 

Breed 

= . 44 
- - - - -

Breed x Year Interact ion for 24-Mo F l eece Weight 
for Tho se Ewe s  Lamb ing 

Leas t-Squares Mean s  (Kg) = 4 . 6 0  ( 456 ) 
Breed 

Targhee 

4 . 5  { 23 )  
5 . 2 ( 6 1 )  
4 . 9  ( 55 )  
5 . 1 ( 42 )  
4 . 9  { 45 )  

Standard deviation = . 6 2  

1 9 0 

s X T 

3 . 3 { 28 )  
2 . 4 . { 28 )  
2 . 9  ( 3 1 )  
2 . 8 { 3 3 )  
2 . 8 { 1 2 )  

- - - - -

s X T 

3 . 8 { 3 7 ) 
4 . 6 ( 5 5 )  
4 . 0  ( 50 )  
4 .3 ( 48 )  
4 . 7  { 40 )  
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TABLE 3 4  CONTINUED 

Age of Firs t Breed ing x Year Interac t ion ' for 24-Mo F leece Weight 
for Thos e  Ewes Lamb ing 

Leas t-Squares Means (Kg) = 4 .6 0  ( 456 ) 
Age o f  f irs t breed ing 

Year 7 mo 1 9  mo 

1 973 
1 97 4  
1 97 5  
1 976  
1 97 7  

3 . 9 ( 21 )  
5 . 1  ( 41 ) 
4 . 5  ( 47 )  
4 . 4  ( 41 )  
4 . 4  ( 18 )  

4 . 0  ( 26 )  
4 . 3  ( 45 )  
4 . 4  ( 3 9 )  
4 . 8  ( 26 )  
4 . 9  ( 3 1 )  

S t andard deviation = . 6 2  

7 mo . open 

4 . 2 ( 1 3 )  
5 .3 ( 3 0) 
4 . 4 ( 1 9 )  
4 . 9  ( 23 )  
5 . 1 ( 3 6 ) 

Type of Birth x Breed Interac t ion for 36-Mo Fleece  We ight 
for Tho se  Ewes Lamb ing 

Breed 

Targhee 
S X T 

Leas t-Squares Means  (Kg) = 4 . 3 4  ( 376 ) 

S ingl e  

4 . 9  ( 7 8 ) 
4 . 0 ( 49 )  

Type of  b irth 

Standard deviation = .66  

Mu l tiple 

4 . 5  ( 1 1 0 )  
4 . 0  ( 1 3 9 )  

Pos tweaning Nut rit ion x Year Interact ion for 36-Mo Fleec e  Weight 
for Tho s e  Ewes Lamb ing 

Ye ar 

1 97 4  
1 97 5  
1 976  
1 977  
1 97 8  

Leas t-Squares Mean s  (Kg) = 4 .3 4  ( 3 76 )  

High 

4 . 1  ( 16 )  
4 . 6  ( 5 5 )  
4 . 0  ( 49 )  
4 . 2  ( 41 )  
5 . 3 ( 3 5 ) 

Po stweaning nut rit ion 

S t andard deviat ion = . • 6 6  

Modera t e  

3 . 8 ( 1 4)  
4 . 7  ( SO )  
3 . 9  ( 49 )  
3 . 9 ( 3 5 ) 
5 . 0 ( 3 2 )  
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TABLE 34  CONTINUED 

Type o f  Birth x Breed Interac t ion for · 48-Mo Fleece Weight 
for Thos e  Ewes Lamb ing 

Breed 

Targhee 
s X T 

- - - - -

Year 

1 97 5  
1 976  
1 97 7  
1 97 8  
1 97 9  

- - - - -

Year 

1 97 6  
1 97 7  
1 97 8  
1 97 9  
1 9 80 

- - -

Leas t-Squares Mean s  (Kg) = 4 . 3 1  ( 349 ) 
Tne of  birth 

S ingle  

4 . 8  ( 80 )  
3 . 9 ( 57 )  

Standard dev iation = . 7 5  
- - - - - - - - - - - - - - - -

Breed x Year Interact ion for 48-Mo Fleece We ight 
for Tho s e  Ewes Lamb ing 

Leas t-Squares Me an s  (Kg) = 4 . 3 1  ( 349 ) 
Breed 

Targhee 

4 . 2  ( 28 )  
4 . 9  ( 42 )  
5 . 0 ( 41 )  
4 . 5  ( 28 )  
4 . 5  ( 3 6 ) · 

S t andard deviat ion = • 7 5  
- - - - - - - - .. - - - - - -

Breed x Year Interac t ion for 6 0-Mo Fleece Weight 
for Tho se  Ewes Lambing 

Leas t-Squares Means  (Kg) = 4 . 7 9 ( 293 ) 
Breed 

Targhee 

4 . 2  ( 27 )  
5 . 6 ( 2 9 )  
5 . 5 ( 36 )  
4 . 7  ( 2 1 )  
5 . 8 ( 3 0 )  

S t andard deviat ion = . 7 2  

Mul t iple 

4 . 5  ( 95 ) 
4 . 1  ( -1 1 7 )  

- - - - -

S x T 

4 . 2  ( 40 )  
3 . 8  ( 43 )  
4 . 0  ( 44)  
3 . 5 ( 27 )  
4 . 5  ( 20 )  

- - - - -

s X T 

3 . 8 ( 3 9 )  
4 . 7  ( 36 )  
4 .3 ( 40 )  
3 . 6 ( 22 )  
5 . 8 ( 13 )  
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· .  TABLE 34  CONTINUED 

Pos twean ing Nut r it ion x Year Interact ion · for 6 0-Mo F leece We ight 
for Tho se Ewes Lambing 

Year 

1 976  
1 977  
1 97 8  
1 97 9  
1 980 

- - - - -

Leas t-Squares Means  (Kg) = 4 . 7 9  ( 293 ) 

- - - - - -

Postweaning nutr it ion 
H igh 

4 . 0  ( 3 3 )  
5 . 0 ( 35 )  
4 . 9  ( 3 8 )  
4 . 0 ( 20 )  
6 . 2 ( 23 )  

S t andard deviat ion = • 7 2  
- - - - - - - - - - -

Moderate  

3 . 9  ( 3 3 ) 
5 . 3 ( 3 0 )  
4 . 9  ( 3 8 )  
4 . 2  ( 23 )  
5 . 4 ( 20 )  

Type o f  Birth x Age o f  F irs t Breed ing Interact ion for 72-Mo Fl eec e  
Weight for Tho se Ewes  Lamb ing 

Ag e of  
firs t 

breeding 

7 mo 
1 9  mo 
7 mo , open 

Leas t-Squares Me ans  (Kg) = 4 .6 7  ( 162 ) 

Singl e  

4 . 5  ( 26 )  
4 .  7 ( 27 ) 
5 . 1 ( 1 2 )  

Type of  b irth 

Standard dev iat ion = . 7 3  

Mu l t iple 

4 . 8  ( 36 )  
4 . 6 ( 41 ) 
4 . 4  ( 20 )  

Age o f  F irs t Breeding x Year Interac t ion for 72-Mo F l e ece We ight 
for Tho se  Ewe s Lamb ing 

Le as t-Squares Means  (Kg) = 4 .6 7  ( 1 62)  
Age of f irs t breed ing 

Year 7 mo 1 9  mo 7 mo . open 

1 97 7  
1 97 8  
1 97 9  

4 . 7  ( 1 8 )  
5 . 2 ( 1 9 )  
4 . 0  ( 25 )  

4 . 8 ( 1 8 )  
5 . 2 ( 23 )  
4 . 0  ( 27 )  

Standard dev iat ion = . 7 3  

4 . 1 ( 1 3 )  
6 . 1 ( 1 1 )  
4 . 1  ( 8 )  
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TABLE 34 CONTINUED 

Age of Fir s t  Breed ing x Year Int eract ion for 1 2-Mo Ac cumu l at ive 
Fleece  Weight Per Ewe Entering the S tudy 

Leas t-Squares Means  (Kg) = 3 . 09 ( 586 ) 
Age o f  f irs t breed ing 

Year 7 mo 1 9  mo 7 mo , open 

1 97 2  
1 973  
1 97 4  
1 97 5  
1 97 6  

Age o f  

Year 

1 973 
1 97 4  
1 97 5  
1 976  
1 977  

3 . 3 ( 45 )  
2 . 4 ( 52 )  
3 . 2 ( 6 2 )  
3 . 1 ( 52 )  
3 . 0 ( 21 )  

3 . 5 ( 37 )  
3 . 8 ( 49 )  
3 . 4 ( 50 )  
3 . 2 ( 30 )  
3 . 0 ( 30 )  

S tandard deviat ion = . 88 

3 . 4 ( 26 ) 
2 .6 ( 36 )  
2 .3 ( 27 )  
3 . 1 ( 28 )  
3 . 0 ( 3 9 )  

First  Breed ing x Year Interact ion for 24-Mo Accumu l at ive 
F l eece  We ight Per Ewe Entering the  Study 

Leas t-Squares Means  (Kg2 • 7 . 1 0  ( 586 ) 
Age o f  fir s t  breeding 

7 mo 1 9  mo 7 mo1 open 

6 . 4 ( 45 )  7 . 4 ( 3 9 )  7 . 1 ( 26 )  
6 . 4 ( 5 2 )  7 . 8 ( 49 )  7 . 8 ( 36 )  
6 . 7 ( 6 2 )  6 . 9 ( 50 )  5 . 4 ( 27 )  
6 . 8 ( 52 )  7 . 5 ( 3 0 )  7 . 2 ( 28 )  
7 . 0 ( 21 )  8 .0 ( 30 )  8 . 0 ( 3 9 )  

Standard deviation = 2 . • 1 1  

Type o f  Birth x Breed Interac t ion for 36-Mo Accumulative F l eece  
Weight Per  Ewe Entering the Study 

Breed 

Targhee 
s X T 

Leas t-Squares Means (Kg2 1 0 . 1 2  ( 586 ) 

S ingl e  

1 1 .6  ( 1 24) 
9 . 5 ( 90 ) 

Type of  b irth 

Standard deviat ion = 3 . 5 0  

Mul t ipl e 

1 0 . 1  ( 17 3 ) 
9 .3 ( 1 9 9 )  
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TABLE 34  CONTINUED 

Age of First Breed ing x Year Int eract ion for 36 -Mo Accumu l at ive 
F l eece Weight Per Ewe Entering the  Study 

Least-Squares  Means (Kg) = 1 0 . 1 2  ( 5 86)  
Age o f  f irst  breeding 

Year 7 mo 1 9  mo 7 mo . open 

1 97 4  
1 97 5  
1 976  
1 97 7  
1 97 8  

7 .6 ( 45 ) 
1 0 . 1  ( 52 )  

9 . 8 ( 6 2 ) 
9 . 6 ( 5 2 )  

1 0 .6 ( 21 )  

8 . 9 ( 3 9 )  
1 1 .6 ( 49 )  

9 . 9 ( S O )  
1 0 . 8 ( 3 0 )  
1 1 . 8  ( 30 )  

Standard deviation = 3 . 5 0  

8 . 6 ( 26 ) 
1 1 . 9  ( 36 )  

7 .  8 ( 27 ) 
1 0 . 1  ( 28 )  
1 2 . 8  ( 3 9 )  

Type o f  Birth x Breed Interact ion for 48-Mo Accumulat ive Fleece  
Weight Per  Ewe Entering the  Study 

Breed 

Targhee 
s X T 

Least-Squares Means  (Kg) = 1 2 . 94 ( 5 86 )  
· 

Type of  b irth 
S ingl e  

1 5 . 0  ( 124)  
1 2 . 2  ( 90 ) 

· S t andard deviat ion = 5 .04 

Mul t iple 

1 2 . 7 ( 17 3 )  
1 1 . 8  ( 1 9 9 )  

Type of  Birth x Breed Interact ion for 6 0-Mo Accumulat ive F l eece  
We ight Per  Ewe Ent ering the Study 

Breed 

Targhee 
s X T 

Leas t-Squares Means (Kg) = 1 5 . 44 ( 5 86 ) 

S ingl e  

1 7 . 9  ( 1 24)  
1 4 . 4  ( 90 ) 

Type of  b irth 

S t andard deviation = 6 . 83 

Mul t ipl e 

1 5 . 2  ( 17 3 ) 
1 4 . 2  ( 19 9 )  
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TABLE 3 4  CONTINUED 

Pos tweaning Nut r i t ion x Age o f  F irs t Breed i�g Int eract ion for 7 2-Mo 
Accumulat ive F leece We ight Per Ewe Entering the S tudy 

Leas t-Squares  Means  (Kg) = 1 7 .36  ( 3 86 ) 
Age o f  
f irst  

breed ing 

7 mo 
1 9  mo 
7 mo , open 

Pos tweaning nutrit ion 
H igh 

1 7  . 6  ( 83 ) . 
1 7 . 9  ( 6 9 )  
1 8 . 2  ( 40 )  

Standard deviat ion = 8 . 76 

Moderate 

1 5 . 7  ( 76 )  
20 . 0  ( 6 9 )  
1 4 .7  ( 49 )  

a Number in parenthes is = number o f  ob servat ions . 
b S x T = Suf folf  x Targhee .  
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