
South Dakota State University South Dakota State University 

Open PRAIRIE: Open Public Research Access Institutional Open PRAIRIE: Open Public Research Access Institutional 

Repository and Information Exchange Repository and Information Exchange 

Electronic Theses and Dissertations 

1985 

Effects of Breed of Ewe and Management System on the Lifetime Effects of Breed of Ewe and Management System on the Lifetime 

Production of Lamb and Wool Production of Lamb and Wool 

Wayne Joseph Busch 

Follow this and additional works at: https://openprairie.sdstate.edu/etd 

Recommended Citation Recommended Citation 
Busch, Wayne Joseph, "Effects of Breed of Ewe and Management System on the Lifetime Production of 
Lamb and Wool" (1985). Electronic Theses and Dissertations. 4256. 
https://openprairie.sdstate.edu/etd/4256 

This Thesis - Open Access is brought to you for free and open access by Open PRAIRIE: Open Public Research 
Access Institutional Repository and Information Exchange. It has been accepted for inclusion in Electronic Theses 
and Dissertations by an authorized administrator of Open PRAIRIE: Open Public Research Access Institutional 
Repository and Information Exchange. For more information, please contact michael.biondo@sdstate.edu. 

https://openprairie.sdstate.edu/
https://openprairie.sdstate.edu/
https://openprairie.sdstate.edu/etd
https://openprairie.sdstate.edu/etd?utm_source=openprairie.sdstate.edu%2Fetd%2F4256&utm_medium=PDF&utm_campaign=PDFCoverPages
https://openprairie.sdstate.edu/etd/4256?utm_source=openprairie.sdstate.edu%2Fetd%2F4256&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:michael.biondo@sdstate.edu


EFFECTS OF BREED OF EWE AND MANAGEMENT SYSTEM ON THE 

LIFETIME PRODUCTION OF LAMB AND WOOL 

BY 

WAYNE JOSEPH BUSCH 

A thesis submitted 

in partial fulfillment of the requirements for the 
degree Master of Science 

Major in Animal Science 
South Dakota State University 

1 985 

SOUTH DAKOTA STATE UNIVERSITY L RARY 



EFFECTS OF BREED OF EWE AND MANAGEMENT SY STEM ON THE 

LIFETIME PRODUCTION OF LAMB AND WOOL 

This thesis is approved as a creditable and independent 

investigation by a candidate for the degree, Master of Science, and 

is acceptable for meeting the thesis requirements for this degree. 

Acceptance of this thesis does not imply that the conclusions reached 

by the candidate are necessarily the conclusions of the maj or 

department. 

A. Lowell S}Y�er 
The�s Ad�er 

John R. Romans 
ead, Department of Animal 

and Range Sciences 

Date 

Date 



ACKNOWLEDGMENTS 

I would like to thank Dr. Lowell Slyter for his advice and 

assistance, both of which were an important part in the completion 

of this thesis. 

I also wish to thank Miss Michele Gullickson for her 

assistance in assembling the data. Thanks also go to Dr. Lee Tucker 

for his assistance in the statistical analysis. I would like to 

thank Miss Margie Thorn for her assistance. in preparing and typing the 

manuscript. 

I would especially like to thank my wife, Carol, for her 

encouragement and patience throughout these many months. 

WJB 



INTRODUCTION • • • • 

REVIEW OF LITERATURE • 

Fertility 

Birth Weight 

.. . 

TABLE OF CONTENTS 

Number of Lambs Born . 

Litter Weight at Birth . . • • 

Lamb Survival 

Weaning Weight . • • • • 

Litter Weight at Weaning • • • • 

Wool Production 

Lambing � Yearlings (at 1 2-14 Mo of Age) 

Longevity . • • • • 

Management System (Location) • 

MATERIALS AND METHODS 

Objectives . 

Experimental Flock Development . 

Experimental Flock • . • • • . • 

Page 

1 

3 

3 

5 

9 

1 4  

15  

22  

26 

28 

32  

38  

40  

42 

42 

42 

43 

Farm Management System, Brookings . . . . • . . 46 

Range Management System, Buffalo • . • • • 4 7  

Statistical Analysis of Data 

RESULTS AND DISCUSSION . • • 

Experimental Flock Birth and Growth Characteristics 

48 

50 

50 

Annual Ewe Weight . . • • • • • • • . • . • • . • . . 5 2  



SUMMARY 

Page 

Percentage of Ewes Lambing of Those Exposed • • • • • 55 

Date o f  Birth 

Lamb Birth Weight . • • • • 

Number of Lambs Born Per Ewe Exposed • 

Number of Lambs Born Per Ewe Lambing 

Total Weight Born Per Ewe Lambing 

Lamb Losses 

Lamb Weight at Weaning 

Number of Lambs Weaned Per Ewe Exposed, Lambing and 

5 7  

59 

6 1  

64 

6 6  

6 8  

6 9  

Weaning a Lamb • • • • • • • • • • • • • . • . . • • . 7 3 

Total Weight of Lamb Weaned Per Ewe Exposed 7 7  

Total Weight of Lamb Weaned Per Ewe Lambing 7 9  

Total Weight of Lamb Weaned Per Ewe Weaning a Lamb . . 8 1  

Wool Production 8 1  

Ewe Longevity 

Cumulative Lamb and Wool Production Per Ewe Present -- -- --- -- --

Cumulative Lamb and Wool Production Per Ewe Entering 
the Study . • • • 

85 

85 

94 

98 

LITERATURE CITED • 1 0 0  

APPENDIX • 1 1 1  



LIST OF TABLES 

Table Page 

1 .  NUMBERS OF EXPERIMENTAL EWES ALLOCATED TO TREATMENT 
GROUPS . • 

2 .  LEAST-SQUARES MEANS AND STANDARD ERRORS FOR EWE BIRTH 
DATE (DAYS AFTER JANUARY 1) , BIRTH WEIGHT, WEANING 

45 

WEIGHT AND PREBREEDING WEIGHT (KG) . . . . . . . . 5 1  

3 .  LEAST-SQUARES MEANS AND STANDARD ERRORS FOR ANNUAL EWE 
WEIGHT (KG) AT BREEDING (RANGE MANAGEMENT SYSTEM, 
ANTELOPE) . . . . . . . . . . . . . . . . . . . . . 5 3  

4 .  LEAST-SQUARES MEANS AND STANDARD E�RORS FOR ANNUAL EWE 
WEIGHT (KG) AT WEANING (FARM MANAGEMENT SYSTEM, 
BROOKINGS) . . . . . . . . . 5 4  

5 .  PERCENTAGE OF EWES LAMBING . 5 6  

6.  LEAST-SQUARES MEANS AND STANDARD ERRORS FOR DATE OF 
BIRTH OF LAMBS (DAYS AFTER JANUARY 1 )  . . . . . 58 

7 .  LEAST-SQUARES MEANS AND STANDARD ERRORS FOR LAMB BIRTH 
WEIGHT (KG) . . . . . . . . . . . . . . . . . . . 60 

8. LEAST-SQUARES MEANS AND STANDARD ERRORS FOR NUMBER OF 
LAMBS BORN PER EWE EXPOSED . . . . . . . . . . . . 62 

9 .  LEAST-SQUARES MEANS AND STANDARD ERRORS FOR NUMBER OF 
LAMBS BORN PER EWE LAMBING . . . . . . . . . . . . . . . 65 

1 0 . LEAST-SQUARES MEANS AND STANDARD ERRORS FOR TOTAL WEIGHT 
OF LAMBS BORN PER EWE LM1BING (KG) . 67 

1 1 . CAUSE OF LAMB LOSS, BIRTH TO WEANING (% ) 69  

1 2 .  PERCENTAGE O F  LAMBS LOST FROM BIRTH TO WEANING 70 

1 3 . LEAST-SQUARES MEANS AND STANDARD ERRORS FOR LAMB WEIGHT 
AT WEANING (KG) • . . . . . . . . . . . . . . . . . 7 2 

1 4. LEAST-SQUARES HEANS AND STANDARD ERRORS FOR NUMBER OF 
LAMBS WEANED PER EWE EXPOSED . . . . . . . . . . 74 

15. LEAST-SQUARES MEANS AND STANDARD ERRORS FOR NUMBER OF 
LAMBS WEANED PER EWE LAMBING . . . . . . . . . . . 75 



Table 

1 6 . LEAST-SQUARES MEANS AND STANDARD ERRORS FOR NUMBER OF 

Page 

LAMBS WEANED PER EWE WEANING A LAMB . • . • • • . . • . 7 6 

1 7  . LEAST-SQUARES MEANS AND STANDARD ERRORS FOR TOTAL WEIGHT 
OF LAMB WEANED PER EWE EXPOSED (KG) • • • . . • • . . . 7 8  

18 . LEAST-SQUARES MEANS AND STANDARD ERRORS FOR TOTAL WEIGHT 
OF LAMB WEANED PER EWE LM1BING (KG) . • • .  . . • . • . . 80 

1 9 . LEAST-SQUARES MEANS AND STANDARD ERRORS FOR TOTAL WEIGHT 
OF LAMB WEANED PER EWE WEANING A LAMB (KG) . . • • 82  

20 . LEAST-SQUARES MEANS AND STANDARD ERRORS FOR GREASE 
FLEECE WEIGHT (KG) • . • . • . . • ,. . • • . • • . 83 

2 1 . NUMBER AND PERCENTAGE OF EWES PRESENT AT BREEDING TIME 
FOR EACH AGE OF EWE • . . . • . . . • . . . . • . . 86 

22 . LEAST-SQUARES MEANS AND STANDARD ERRORS FOR CUMULATIVE 
NUMBER OF LAMBS BORN PER EWE PRESENT (ENTERING) . . . . 8 7  

23 . LEAST-SQUARES MEANS AND STANDARD ERRORS FOR CUMULATIVE 
WEIGHT OF LAMB BORN PER EWE PRESENT (ENTERING) [KG] 89 

24 . LEAST-SQUARES MEANS AND STANDARD ERRORS FOR CUMULATIVE 
NUMBER OF LAMBS WEANED PER EWE PRESENT (ENTERING) 90 

25 . LEAST-SQUARES MEANS AND STANDARD ERRORS FOR CUMULATIVE 
WEIGHT OF LA}ffiS WEANED PER EWE PRESENT (ENTERING) [KG] . 9 2  

26 . LEAST-SQUARES MEANS AND STANDARD ERRORS FOR CUMULATIVE 
WEIGHT OF WOOL PRODUCED PER EWE PRESENT (ENTERING) 
[KG] . . . . . . . • • • . • • . . . . . . . • . . . . . 9 3 

• 



L I ST OF APPENDIX TABLES 

Table 

1 .  LEAST-SQUARE S ANALY S I S  OF VARIANCE FOR EWE BIRTH DATE , 
BIRTH WEIGHT , WEANING WEIGHT AND P REBREEDING EWE 

Page 

WE IGHT • • • • • • • • • • • • • • • • • • • • • • 1 1 1  

2 .  LEAST-SQUARES ANALY S I S  OF VARIANCE FOR ANNUAL EWE 
WEIGHT AT BREEDING FOR RANGE MANAGEMENT SYSTEM 
(ANTELOPE )  • • • • • • • • • • • • • • • • • • • • 1 1 2  

3 .  LEAST-SQUARES ANALYS I S  OF VARIANCE FOR ANNUAL EWE 
WEIGHT AT WEANING FOR FARM MANAGEMENT SYSTEM 
( BROOKINGS ) • • • • • • • • • • • • • • • • • 1 1 3 

4 .  LEAST-SQUARES ANALYS I S  OF VARIANCE FOR DATE OF BIRTH 1 14 

5 .  LEAST-SQUARE S ANALYS I S  OF VARIANCE FOR LAMB WEIGHT AT 
BIRTH • • • • • • • • • • • • • • • • • • • • • • • • • 1 15 

6 .  LEAST-SQUARES ANALYS I S  OF VARIANCE FOR NUMBER OF LAMBS 
BORN PER EWE EXPOSED • • • • • • • • • • • • • • • • • • 1 1 6 

7 .  LEAST-SQUARE S ANALYS I S  OF VARIANCE FOR NUMBER OF LAMBS 
BORN PER EWE LAMBING • • • • • • • • • • • • • • • • • • 1 1 7  

8. LEAST-SQUARES ANALYS I S  OF VARIANCE FOR TOTAL WEIGHT OF 
LAMBS BORN PER EWE LAMBING • • • • • • • • • • • • • • • 1 1 8 

9 .  LEAST-SQUARE S ANALYS I S  OF VARIANCE FOR LAMB WEIGHT AT 
WEANING • • • • • • • • • • • • • • • • • • • • • • • • 1 1 9 

10 . LEAST-SQUARE S ANALY S I S  OF VARIANCE FOR NUMBER OF LAMBS 
WEANED PER EWE EXPOS ED • • • • • • • • • • • • • • • • • 1 2 0  

1 1 . LEAST-SQUARES ANALYS I S  OF VARIANCE FOR NUMBER OF LAMBS 
WEANED PER EWE LAMBING • • • • • • • • • • • • • • • • • 1 2 1  

1 2 . LEAST-SQUARE S ANALY S I S  OF VARIANCE FOR NUMBER OF LAMBS 
WEANED PER EWE WEANING A LAMB • • • • • • • 1 2 2  

13 . LEAST-SQUARE S ANALY S I S OF VARIANCE FOR TOTAL WEIGHT 
WEANED PER EWE EXPOS ED • • • • • • • • • • • • • • • 1 23 

1 4 .  LEAST-SQUARE S ANALY S I S  OF VARIANCE FOR TOTAL WEIGHT 
WEANED PER EWE LAMB ING • • • • • • • • • • • • • • • 1 24 



Table 

1 5 . LEAST-SQUARES ANALYS I S  OF VARIANCE FOR TOTAL WEIGHT 

Page 

WEANED PER EWE WEANING A LAMB . . . • • • . • • . . 1 2 5  

1 6 . LEAST-SQUARES ANALYS I S  OF VARIANCE FOR WEIGHT OF WOOL 
PRODUCED . • • . • • . • . . . . . • • . • . • • . 1 2  6 

1 7 . LEAST-SQUARE S ANALYS I S OF VARIANCE FOR CUMULATIVE 
NUMBER OF LAMBS BORN P ER EWE PRE SENT . . . . • • . 1 2 7  

18 . LEAST-SQUARES ANALYS I S  OF VARIANCE FOR CUMULATIVE 
NUMBER OF LAMBS BORN PER EWE ENTERING THE STUDY 

1 9 . LEAST-SQUARE S ANALY S I S  OF VARIANCE FOR CUMULATIVE 

1 28 

WEIGHT OF LAMB BORN PER EWE PRESENT . . . • . . • . 1 29 

20 . LEAST-SQUARE S  ANALYS I S  OF VARIANCE FOR CUMULATIVE 
WEIGHT OF LAMB BORN PER EWE ENTERING THE STUDY • . 130  

2 1 . LEAST-SQUARES ANALYS I S  OF VARIANCE FOR CUMULATIVE 
NUMBER OF LAMB S WEANED PER EWE PRESENT . . . . . . 1 3 1  

22 . LEAST-SQUARES ANALY S I S OF VARIANCE FOR CUMULATIVE 
NUMBER OF LAMB S  WEANED PER EWE ENTERING THE STUDY 1 3 2  

23 . LEAST- SQUARE S ANALY S I S  OF VARIANCE FOR CUMULATIVE 
WEIGHT OF LAMB WEANED P ER EWE PRESENT • . . . . • 1 3 3  

24 . LEAST-SQUARES ANALY S I S  OF VARIANCE FOR CUMULATIVE 
WEIGHT OF LAMB WEANED PER EWE ENTERING THE STUDY . 1 3 4  

25 . LEAST-SQUARES ANALYS I S  OF VARIANCE FOR CUMULATIVE 
WEIGHT OF WOOL PRODUCED PER EWE ENTERING THE STUDY 1 35 

26 . LEAST-SQUARES ANALY S I S  OF VARIANCE FOR CUMULATIVE 
WEIGHT OF WOOL PRODUCED PER EWE PRES ENT . . . . . 1 3 6

. 

27 . LEAST-SQUARES MEANS AND STANDARD ERRORS FOR SIGNI F I CANT 
TWO-WAY INTERACTION S  . . . . • . . . . . . . . . . . . . 1 3 7  



INTRODUCTION 

Sheep produc t ion in the United S tates is highly variab le. The 

sources of this var iat ion are many and may inc lude br eed , clima t i c  

cond i t ion , management sys tem and s elec t ion empha s i s. The she ep i s  a 

hi ghly adap tab le animal and the suc c e s s  o f  an operation may be due in 

par t to the abi l i ty of producer s to selec t breeds o f  sheep be s t  suited 

to the ir s i tuat ion. 

1 

Over time , two d is t inc t management sys tems have develop ed. The 

fir s t  of the se may be termed the farm f lo ck sys tem. The farm f lo ck 

sys tem is typical of the eastern Uni ted S tates in the crop farming 

ar eas of the country. Thi s  sys tem may include such prac tices as early 

fall breed ing , drylo t conf inement dur ing the winter months , early 

lamb ing and weaning and rap id f eedlo t f inishing o f  the lamb s. The 

s econd management sys t em may be termed the range f lock sys tem. As the 

name imp l ies , the range f lo ck system is typica l of the wes t ern range 

areas of the Uni t ed S ta t e s. Thi s  system may emp lo y such mana gement 

prac t ices as late fall b r eeding , reliance on grazing and limi t ed f eed 

supp lementat ion dur ing gesta tion , spr ing lamb ing and summer grazing of 

ewe and lamb pairs. Al though these two sys t ems are quite d i s t inc t , 

considerab le over lap be tween the systems do es exi s t. 

I t  was the objec t ive o f  this s tudy to compare the s e  two sys tems 

of management and to examine the ef fect on li f e t ime produc t iv i ty o f  

ewes. I t  was a fur ther o bje c t ive to compare thr ee d i s t inc t b reed 

combina t ions wi thin bo th sys tems. 
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The Tar ghee breed is typical of the range type sheep us e d  in 

many sheep operations. The experimental des ign of the s tudy allowed 

the examina t ion of the ef f ec t of replacing one-half of the Tar ghee 

gene t ic base with either Suf f olk or Finnsheep breeding. The S uf f olk 

represents a typ ical f arm flock type sheep noted for growth and car c a s s  

qual ity. The F innsheep is a breed known for multiple bir th and ear ly 

matur i ty. 

Thi s  s tudy was conduc ted over a 8-year period whi ch allowed 

all ewe s 6 year s of produc t ion. The end �oint s to evalua te product ion 

were kilo grams of wool produced and kilograms of lamb weaned. 



REV IEW OF LITERATURE 

The performance of a ewe f lo ck i s  inf luenced by a cons iderable 

number of factor s .  Thi s  p er formance can b e  measured b y  a larg e  number 

of criteria which inc lude birth we ight of  lamb s , lamb type of b ir th , 

weaning we ight of  lamb s , ·to tal lamb product ion , woo l  p r oduct ion , 

longevity and the p er formance o f  the ewe as a yearling . The fo llowing 

review wi ll cover some of the se cr iter ia and examine those fac tors 

which inf luence them . 

Fer t ility 

3 

Fe r tility tend s to be lower for young and old ewes than for 

tho se of middle age ( S idwe l l  et  al . , 1 9 6 2 ; Shelton and Menz ies , 1 9 6 8; 

Hight and Jury , 1 9 70 ; Mart in e t  al . , 1 98 1 ;  Vesely and Peter s , 1 9 8 1 ) . 

Sidwel l  and Miller ( 1 9 7 1 a )  f ound the same trend , but d i f f erence s we re 

no t of a s i gnif icant magni tude . The lowe s t  fer t i l i ty leve ls were at 2 ,  

8 and 9 year s o f  age . Dickerson and Glimp ( 19 75 )  found fert i li ty to b e  

curvilinear wi th age at  lamb irtg . Fe rtility ranged from 45 t o  75 % at 

1 year to 85 to 95% at  4 to 6 year s and to 60 to 80 % at 9 year s , wi th 

large breed and year dif ferences in the fer tili ty-age curve . When 

looking only at year ling ewe s ,  tho se whi ch did no t lamb were , on the 

average , 2 d younger (P< . 0 1 )  than tho se which did lamb . Ves e ly and 

Pe ters ( 1 9 7 4 )  repor ted that the mo s t  impor tant factor in f luencing 

ewe ferti lity was age , wi th only 50� of the ewe lamb s exp o s ed to the 

ram conceiving . Ve sely and Pe ter s ( 1 965 ) did no t f ind 2-y ear-olds to 

be inferior to midd le-aged ewe s in fer tility . Coop ( 1 96 6 )  f ound that 
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ewes of  higher live weight were eas ier to get in lamb . Mart in e t  al . 

( 198 1 ) , however , found no dif f erences in weights of  yearlings whi ch did 

lamb or failed to lamb . There is no evidence of a cri tica l  body weight 

wi th respec t to the number of ewes failing to lamb , although there is a 

suggestion that ewe s we ighing les s than 22 . 7  kg at  15  to 16 mo are 

barr en more times over their lifetime than ewes of  o ther weights  (Lax 

and Brown , 1 968 ) . Vesely et al . ( 1966 ) repor ted fer tili ty to b e  

essentially the same i n  four range breeds , inc luding Targhee ( 9 6 . 1 % )  

and Suffolk ( 9 2 . 4% ) . S imilar values found in other studies for the se 

two breeds wer e Targhee , 84 . 4% ,  Suf folk , 82 . 1% (S idwell and Mil ler , 

197 1a) , Tar ghe e ,  82 . 8% ,  and Suf folk , 82 . 1% (Dicker son and Glimp , 1 9 7 5 ) . 

Percentage of ewe lambs lambing at approxima tely 12 mo·of age reflec t s  

the precocity o f  sexual development in young females . F innshe.ep had a 

lambing rate superior to Suf folk and Targhee (95 , 90  and 5 1 % ,  respec­

tively; Oltenacu and Boylan , 1 98 1a ) . The Finnsheep br eed clearly has 

the ability to transmit its fer t il ity to cro ssbred o f f spring (Barker , 

1 9 75 ) . Several autho r s  have reported improved fer tili ty by cro s s­

breeding ( S idwell et al . , 1 9 6 2; Hight and Jury , 19 7 0 , 1 9 7 3; Ves ely and 

Peter s ,  19 74; Oltenacu and Boylan , 198 1a; Fahmy , 198 2 ) . Fer til i ty rates 

in crossbred ewes ma ted to purebred or cro ssbred rams were higher than 

those for purebred ewe s ma�ed to rams of ano ther pure br eed (Ves ely and 

Peters , 198 1 ) . Also , cro ssbred ewes mated to cro ssbred rams have 

fer t ility signif icantly higher than pur ebred ewes mated to rams of the 

same breed . Vesely and Peters (19 74 )  no ted that concep tion ra t es in 

crossbred ewe s were higher than in purebred ewes mated to rams o f  
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ano ther breed . The lower fer t ility of the purebred ewe when b red to a 

ram o f  a d i f f er ent breed could be  the result o f  a lack o f  comp a tabi li ty 

be tween the egg and sperm o f  the parental breed . Fer t i l i ty was s imi lar 

for Border Lei ce s ter- s ired ewe s and Finnsheep -sir ed ewe s (Magid et a l . , 

1 9 8 1 b ) . Brad ley e t  al. ( 1 9 7 2 )  f ound no d i f f erences in fer t ility b etween 

purebred and cro s sbred ewe s. Shre s tha et al . ( 1 9 8 3 ) rep or ted cro s s bred 

ewes were les s  fer t ile than purebred ewe s (P< . 0 1 ) . 

Hohenboken.e t al . ( 1 9 7 6 )  rep orted a heterosis  value f or 

fertil ity o f  5 . 7% .  Later work by Clarke �nd Hohenboken ( 19 83 )  repor ted 

a her i tab i l i ty of . 0 2 for fer t i l i ty . S idwel l  and Mil ler ( 1 9 7 1 a )  

repor ted tha t 1 5  o u t  of  20 cro s s e s  showed some pos i tive hybrid vigor . 

The abi li ty of the p arent s to transmit fer t i li ty to the of f sp ring i s  no t 

always hi gh ly pred ic table . 

Birth Weigh t 

One factor commonly found to affec t lamb birth weight i s  the 

numb er o f  lamb s born in that lambing . Lambs born as twins were li ghter 

at birth than lamb s born as s ingles (Hazel and Ter ri ll , 1 9 4 6 a ; Terr i l l . 

et  a l . , 19 4 7 ; Blackwel l  and Hender son ,  1 95 5 ; Benne t t  et  al . , 1 9 6 3 ; Dun 

and Grewal , 1 9 6 3 ; S i dwe l l  e t  al . , 1 9 6 4 ; Vesely and Peter s , 1 9 6 4 ; Lambe 

e t  a l . , 1 9 6 5 ; Ve s e ly e t  al . , 1 9 6 6 ; Donald e t  al . ,  1 9 6 8 ; Gou ld and 

Whiteman , 1 9 75; Rut t le , 1 9 7 1; Baharin and Be i lharz , 19 7 7 ; Smi th ,  1 9 7 7 ; 

Magid et  al . , 1 9 8 l a , b; O ltenacu and Boylan , 198 1b ; Ras togi e t  a l . , 

1 9 8 2 ) . Ve s e ly and Pe ter s ( 1 9 6 4 )  found that typ e of  birth was the 

large s t  sour ce of  variation in birth we ight , wi th all o ther factors o f  

mino r impor tance in relation t o  to tal variabi lity . 
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I t  has been wid e ly ac cep ted that sex of lamb wi l l  af f e c t  the 

b ir th weight of  ind iv idual lamb s , with ram lambs being heavier at b i r th 

than ewe lamb s ( Blackwe l l  and Hender son , 1 95 5 ; Benne t t  e t  al . ,  1 9 6 3 ; 

S idwell  et  a l . , 1 9 6 4 ; Ve s e ly and P e t er s , 1 9 6 4 ; Vesely e t  al . , 1 9 6 6 ; 

Rutt le ,  1 9 7 1 ;  Wi ener and Hayter , 1 9 7 5 ; Magid e t  al . ,  19 8 1a , b ; Olt enacu 

and Boylan , 1 9 8 1 a ;  Ras to g i  et  al . , 1 9 82 ) . 

Age of dam can s ignif i cantly inf luence lamb b i r th wei gh t  

( Shres tha et a l . , 19 8 2 ) . Ewe lambs give birth to lighter lambs the 

first year than they do in subs equent yea!·s (Briggs , 1 9 3 6 ) . Lamb s 

from mature ewe s are heavier at birth than 3-year-olds , whi ch in turn 

are heavier at b i r th than 2-year-old s ( S idwe ll et al . ,  1 96 4 ;  Lambe 

et al . , 1 9 6 5 ; Mag id e t  al . , 1 9 8 1 a ;  Oltenacu and Boylan , 1 9 8 1a ) . 

Ras togi et  a l . ( 19 8 2 )  f ound a . 47-kg increase in lamb b i r th we i gh t  from 

3-year-old ewe s as from 2-year-o ld ewe s . Donald e t  al . ( 19 6 8 )  rep or t ed 

profound increases in lamb birth weight through 3 year s of  age . 

Blackwel l  and Hend er son ( 1 9 5 5 )  described the relationship be tween age o f  

ewe and b ir th weigh t  to be  curvil inear . Ves ely and Peters ( 19 6 4 )  and 

Vesely et a l .  ( 1 9 6 6 )  r ep or ted birth we ight s increasing for each year of 

increase in age of dam up to 6 years of age . Benne t t  et  al . ( 19 6 3 )  

found no d i f ferences exi s t ed between lamb birth we ight s o f  f ir s t  and 

second generat ions or be tween third and fourth generations . However , 

when b ir th we ights o f  tqe f ir s t  and second generat ions wer e combine d , 

they were lighter than third and fourth generations combined . 

A number of s tudi e s  have been conducted compar ing the b i r th 

we ight of  the lamb s in pureb red sheep . Sidwe ll and Miller ( 19 7 1b )  



found Suf folk lambs were . 48 kg heavier than Targhee lamb s . Suf folks 

were super ior to Hamp shir es and Southdowns in birth weight (Lambe 

et al . , 1965 ) . Average b ir th weight s of lambs wer e Targhee , 3 . 9 3; 

Suf folk , 3 . 90; and Finnsheep , 2 . 60 kg as repor ted by Olt enacu and 

Boylan ( 1 9 8 1 b) . Tar ghee. lamb bir th weight was 4 . 94 kg and Suf folk 

was 4�72 kg ( Ras tog i  et al . , 1 9 8 2 ) . Suffolk lamb birth weight was 

4 . 75 kg and Targhee , 4 . 66 kg (Vesely et al . , 196 6 ) . 
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A number df stud ies have been conducted which examine the effect 

of breed o f  s ire on lamb birth weight . The breeds of par ticular 

interest here are tho se represented in the present s tudy . Oltenacu and 

Boylan ( 19 8 lb)  repor ted that the breeding of Finnsheep rams to Suf folk 

ewes resul ted in a reduct ion in birth weight from Suf f olk rams and a 

similar reduct ion with Targhee ewes . Lambs sired by F innsheep rams 

weighed . 5  kg les s at bir th than lamb s sired by North Country Chevio t ,  

Dorset or Romney (Levine and Hohenboken , 1 9 78 ) . The use of  Targhee 

rams on Hamp shire and Dor set ewes increased bir th weight but decreased 

bir th weight on Suffolk ewes ( Sidwell and Miller , 19 7 1b ) . The use o f  

Suf folk rams on Hamp shir e ,  Targhee o r  Dorset ewes increased b ir th 

weight ( S idwell and Miller , 1 9 7 l b ) . Lambs s ir ed by Finnish Landrace 

rams weighed les s (P< . O l )  at birth than tho se sired by Suf folks 

(Shres tha et al . , 1 9 8 2 ) . Birth weight s were lower for lambs sired by 

Finnsheep rams vs Rambouillet- s ired lambs , but the dif ference was les s  

for mul t iple bir ths than for s ingles ( Dicker son e t  al . ,  1 9 75 ) . Magid 

et al . ( 198 lb)  found Bo rder Leices ter-sired lambs were . 3  kg heavier 

at birth than Finnsheep- sired lambs . 
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Cro s sbreed ing can inf luence lamb birth weight , with the comb ina­

tion of breeds used causing some variability . When Border Lei c es ter­

sired ewes wer e  bred to Suf folk sires , the lambs were heavier than 

Finnsheep-sired ewes (Magid et al . , 1 98 1 b ) . Lambs born to F innsheep 

cros sbred ewes were lighter than tho se born to non-Finnsheep cro ssbred 

ewes (Barker , 1 9 7 5 ) . When combinations of  Finnsheep , Tar ghe e and Suf folk 

were used , the following average birth weights were recorded : Suf folk x 

(Finnsheep x Suffolk) , 3 . 6 7  kg; Targhee x (Finnsheep x Targhee ) ,  3 . 5 3 kg ; 

Finnsheep x (Finnsheep x Targhee ) ,  3 . 25 kg; and Finnsheep x (F innsheep x 

Suffolk) , 3. 24 kg (Oltenacu and Boylan , 198 lb ) . When bred to Finnsheep 

cross ewes , Suffolk- sired lamb s were heavier (P< . 05 )  than Columbia-s ired 

lambs (Leyma s t er and Smi th , 1 9 8 1 ) . Heyer and Bradford ( 1 9 7 3) reported 

that average bir th weights of twins wer e signif icant ly greater from 

Targhee dams than from Finnsheep x Targhee dams . Notter and Cop enhaver 

( 1980) found a similar r esponse wi th Finnsheep . In their s tudy , lamb s 

from 1 / 2  Finnsheep ewes averaged 3 . 5 7  kg at bir th , whi ch was . 75 kg les s  

(P< . 00 1 )  than lambs from 1 /4 Finnsheep ewes and . 83 kg les s (P< . 00 1 )  than 

lambs from Suf folk x Rambouillet ewe s .  Ras togi e t  al . ( 19 8 2 ) conduc ted 

a study which included a large number of br eed combina tions . The 

following are the bir th weight s of some of tho se combinations : Suf folk 

x Targhee ,  5 . 1 6 kg ; Targhee x Suffolk ,  5 . 02 kg; Suf folk x (Columbia x 

Targhee) , 5 . 22 kg ; Suf folk_x (Tar ghee x Columb ia ) , 5 . 43 kg ; Tar ghee x 

(Columbia x Suffolk) , 5 . 2 1  kg; Targhee x ( Suf fo lk x Columbia ) , 5 . 02 kg ; 

(Columbia x Targhee) x Suf fo lk , 4 .  9 1  kg ; (Tar ghee x Columb ia )  .x Suf f olk ,  

5 . 13 kg and (Columbia x Suf folk) x Targhee , 5 . 27 kg . As a group , 
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cro ssbred lambs show a we i ght advantage over pureb reds at b ir th ( S idwe l l  

e t  a l . , 1 96 4 ; Shre s tha e t  al . , 1 9 83) . For bir th we-i ght , cros s bred s were 

s light ly heavier than the mean o f  their parental b reed s (Wiener and 

Hayter , 1 9 75 ) . 

Gould and Whi teman ( 1 9 7 5 )  f ound that the b i r th wei ghts  o f  the 

lamb s born to the single- and twin-reared dams wer e  very simi lar unt i l  

the dams reached 9 6  mo o f  age , at  which time the twin-reared ewes 

produced lamb s . 46 .kg heavier . Terrill and S toehr ( 19 4 2 )  found no 

consis tent d i f f erence s  in lamb product ion_be tween ewes born as s ingles 

or twins . 

Donald e t  al . ( 1 9 8 1 )  found tha t  a large part o f  the group or 

breed dif ference s in b ir th wei ght could be accoun t ed for by group 

differences in ewe wei ght . In that s tudy when lamb weight was exp res s ed 

as a percentage of ewe wei ght at mat ing , the dif f er ences became sma ller 

and incons i s tent in sign .  Russel et al . ( 1 9 8 1 )  found that ma ting 

wei ght accounted f or 7 8% of the variance in birth weight in a low 

nutr it iona l treatment group of ewes but had li t t le ef f ec t  in tho s e  on 

the hi gher level of feed ing . Ra stogi et al . ( 1 9 8 2 )  ob tained heter o s i s  

es t ima tes for b ir th we ight of 4 . 6%  among s ingle cro s s  and . 7% among 

three-way cros se s . These values were somewhat lower than the 8 . 2% 

found by Fahmy ( 1 9 82 ) . 

Number o f  Lamb s  Born 

The number of lamb s born per lamb ing is an important fac tor in 

determining ewe produc tivity . Ewes born as twins have a grea ter 

inc idence o f  multiple birth than single-born ewe s (Dun and Grewal , 
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1963) . Selec t ion for mul t iple bir th can lead to a marked increase in 

the number of lamb s born (Turner et al . ,  196 2) . Bas thakur et al . ( 19 73) 

co�cluded that increased lamb production would result from s elec t ing 

ewes and rams born a s  twins . Clarke and Hohenboken ( 19 8 3) reviewed 

previous work which repo r t ed heri tability estimates for number of lambs 

born . The estimates for purebreds ranged from . 03 to . 26 .  The 

es t imates reported for cro ssbreds which included Finnsheep and Suf fo lk 

were . 1 2 and . 14 .  ·Lax and Brown ( 1968 ) found that , among Aus tra lian 

Merino s ,  ewes born in mul t iple b ir ths produced four more lambs p er 100  

ewes j o ined than tho se born as s ingle s . In contra st , Mar tin et al . 

( 198 1 )  could f ind no signif icant ef fec t of birth-rearing class  o f  the 

ewe on her subs equent lit ter trai t s . The age of a ewe · may af fec t the 

relationship between her b ir th class and the number of lambs she 

produces . Baharin and Beilharz ( 1977 ) found tha t ewes born as twins 

were les s fertile at f ir s t  mat ing , improved rapidly in their repro­

duc tive performance at subsequent ma t ings but declined in fer ti li ty 

quite early in their breed ing l ife . Pipe and McGuirk ( 19 76 )  found that 

in some flocks ewe s born as twins had lower produc tive performance than 

singles until age 4 year s .  The environmental penalty o f  being born a 

twin thus mi tigates agains t that animal leaving offsp r ing for fur ther 

generations . Mechling and Car ter ( 1 969 ) found ewes sired by s ingle-born 

rams produced the same number of lambs as tho se sired by twin rams . 

Number o f  lambs born increases wi th age of ewe (S idwell e t  al . ,  

196 2; Turner et al . , 1 96 2; Ves ely and Peter s ,  1965 ,  1 9 74; Ves ely et al . ,  

1966; Dona ld and Read , 1 967; Donald et al . ,  1968 ;  Lax and Brown , 1 9 6 8; 



Shelton and Menz ies , 1 96 8 ;  Gli mp ,  1971 ; Sidwell and Miller , 19 7 1a; 

Hohenboken et al . , 1 9 7 6 ; Goot and Maij ala , 19 7 7 ; Mar tin et al . , 1 9 8 1 ;  

Oltenacu and Boylan, 1 98 1a ; Fahmy , 1982 ) . Dicker son and Glimp ( 19 75 )  

concluded that the relationship o f  ewe age and lambs born per ewe 

lambing was curvilinear with peak production at 6 years o f  age . 

Vesely and Pet er s  ( 1 98 1 )  found peak production to be 5 years of age . 
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In contras t ,  Cameron et al . ( 1 983) found no increase in li tter s i z e  for 

ewes lambing at  1; 2 or 3 year s of  age . Turner ( 1 9 6 9 ) suggested that , 

in flocks wi th a higher average level of reproductive rate , ewes reach 

their maximum performance and s tart to dec line at an ear lier age than 

in flocks wi th a lower average level . I t  is no t well do cumented 

whether this same theory could be applied to tho se breeds di sp laying 

higher average levels o f  reproductive rates . 

Wide dif f er ences exis t  between breeds in the number o f  lambs 

produced per lambing . The fol lowing authors have reported the following 

values for lambing p ercentage of ewes lambing : Targhee , 1 6 7 , Suf folk , 

157  ( Sidwell and Miller , 1 9 7 1a) ; Targhee , 1 6 9 , Suffolk ,  1 74 (Bradley 

et al . ,  1 9 7 2 ) ; F innsheep , 203 (Goot and 11aij ala , 19 7 7) ; Finnsheep , 25 1 ,  

Suffolk ,  140 , Targhe e ,  1 28 (Oltenacu and Boylan , 198 1b) ; Targhee , 1 5 0 , 

Suffolk , 18 1 (Vesely et al . , 1 96 6 ) ; Suf fo lk , 16 1 , Targhee , 15 2 

(Dickerson and Gli mp ,  1 9 7 5 ) ; Suf folk,  18 2 ,  Targhee , 1 7 1 (G limp , 19 7 1 ) . 

Vesley and Peter s  ( 1 9 7 4 ) , Bradley et al . ( 1 9 7 2 ) , Wiener and Hayter 

( 19 7 5 )  and Shrestha et al . ( 1 98 3) found tha t cros sbreeding did no t 

result in an improvement in ewe pro lif icacy . These reports are 

contras ted by tho se who did find an increase in number of lambs born 



per ewe lamb ing f or cr os sbred s over purebred s (S idwell e t  al . ,  1 96 2 ;  

Bo tkin and Pau le s , 1 96 5; Heyer and Bradford , 1 9 7 3 ;  Wiener and Hayte r , 

1 9 7 5; Oltenacu and Boylan , 1 98 1 a ; Vesely and Peter s , 1 9 8 1 ) . Shr e s tha 
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e t  al . ( 1 9 83) did repor t  an increase for cros sbreds , but it was non­

s ignif icant (P> . 05) . S i dwe ll and Miller ( 19 7 1 a )  found 14 of 20 cro s ses 

stud ied showed s ome p o s i t ive hybr id vigor for p rolif icacy . Fahmy ( 19 82) 

found that cro s sbreeding with the Oxford breed resulted in much improved 

prolificacy at birth ,  but that cro ssbreeding the Suf folk did no t have a 

similar ef fect . 

Us ing Co lumb ia or S u f f o lk rams , Leymas ter and Smi th ( 1 9 8 1 )  

found no s ire ef fec t on ewe prolif icacy . Breed o f  sire failed t o  have 

a signif icant ef f e c t  on number s of lamb s born p er ewe ·lambing ( S idwell 

and Mi ller ,  1 9 7 1 a ;  Brad f ord , 1 9 7 2 ;  Hohenboken et al . ,  1 9 7 6 ; Levine and 

Hohenboken ,  1 9 7 8 ; O ltenacu and Boylan , 1 9 8 1 a ; Fahmy , 1 982) . I t  is of 

interest to no te that Fahmy ( 1 9 82) found that rams tha t wer e  3 year s 

of  age or o lder sired litters that were signif icantly smaller than tho se 

s ired by rams ei ther 1 or 2 year s old . Male s could contr ibut e  to 

variat ion in lit ter s i z e  of their mates through dif ference s in the 

fer t iliz ing capac i ty of their semen or in prenatal survival of thei r  

of fspring ( Brad f ord , 1 9 7 2) . 

Magid e t  al . ( 1 9 8 1b )  rep or ted average number s o f  lambs born 

per ewe lamb ing to be 1 .. 6 7 ·for Tar ghee and 1 .  91 for finnsheep x 

Targhee . Finnshe ep ewe s showed a 27 % increase in number s o f  lambs 

born per ewe mated over non-Finnsheep (Barker , 1 9 7 5 ) . Dzakuma e t  al . 

( 19 82a ) found Finnsheep x Rambouillet ewe s produced more lamb s p er ewe 
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mated than either of two combinations of Dor set x r�mbouillet breeding . 

Oltenacu and Boylan ( 1 98 1a)  reported values of 1 . 83 and 1 . 79 lambs per 

ewe lambing for Finn sheep x Su ffolk and Finnsheep x Targhee , respec­

tively . In a study util i z ing ewe lambs , Meyer and Bradford ( 1 9 7 3) 

found Finnsheep x Targhee ewes produced 1 . 68 lambs per ewe lamb ing , 

while Targhee ewe s  produced 1 . 18 . At each age , Finnsheep cro ssbreds 

produced lar ger l i t ter s than Bo rder Leices ter , Dor set or Clun For e s t  

(Donald e t  al . , 19'68 ) .  Increasing Finnsheep breeding by one-four th 

at the expense of Rambouillet breeding may result in an increase of 8 

to 9 lambs born per 1 00 ewe s lambing (Thomas and Whi teman , 19 79 ) . 

Finnsheep-sired ewes tended to have higher ovulation rate s , 2 . 04 per 

ewe ovulating vs Suf folk at 1 . 78 during Augus t through September 

breeding (Lamber son . and ThOmas , 1 982 ) . There is a large dif f erence 

in number s  born p er 1 00 ewe s mat ed at 1 year of age , but thi s  dif ference 

was less at la ter ages . The greatest advantage by the Finnsheep 

crossbreds at a young age was largely due to the higher proport ion of 

ewes which lambed rather than the number of lambs per ewe lambing 

( Barker ,  1 9 7 5 ) . 

Ducker and Boyd ( 1 9 7 7 ) found tha t body size did no t af f ect  the 

mean ovula tion rates of ewe s , although body condition did . They 

fur ther concluded that live weight per se was no t a good indica t ion o f  

ovula tion rate , as ewe live we ight was a combination of bo th body s i ze 

and body condition . Fletcher ( 1 97 1 )  repor ted that over the live weight  

range of 42 to  57  kg the inc idence of twin ovulation increased· 1 . 3% for 

each 1 kg of live we ight at  ovulation due to inherent variations in live 
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weight . Kelly and Johnstone ( 19 8 2 )  found that for every kilogram 

dif ference in mean live weight mean ovulation rate changed by about . 03 

and that per 100 ewe s a d if fer ence of 10 ovulations was accompanied by 

a difference o f  6. 1 to 6 . 9 lambs born . Therefor e ,  a 1-kg i�crease in 

mean live weight at j o ining was associated with an increase of two 

lambs born per 100 ewes lamb ing . Lax and Brown ( 19 6 8 )  repor ted tha t 

each 4 . 5 -kg increase in body weight at 15 to 16 mo produced eight more 

lambs per 100 ewes j oined . On average , the ewes with mult ip le b i r ths 

at f irst  lambing weighed 1 . 0 kg more at tbe time of f irs t mat ing than 

tho se produc ing singles (Wiener , 196 7 ) . Nichols and Whi teman ( 19 6 6 )  

conc luded that average unadj usted lifetime weight was po si tively but 

nonsignif icantly correlated wi th to tal lambs born . 

Lambing rate has been found to increase as the norma l lambi ng 

season progresses (Glimp et al . , 1 96 8; Glimp , 1 9 7 1; Hbhenboken e t  al . ,  

19 7 6) . Glimp ( 1 9 7 1 ) found ewes bearing tr ip lets had shorter average 

gestation leng ths than tho se bearing s ingles or twins . 

Li tter Weight at  Bir th 

Lit ter weight at birth is a func t ion of the number born and 

the individual weights of each lamb born . }�rtin et al . ( 198 1 )  reported 

that , since numbers o f  lambs and average lamb birth weight are negatively 

correlated , select ion for lit ter weight is likely to cause a s li ght 

reduction in lamb weight ( � . 0 7  kg lamb weight per 1-kg increase in li t ter 

weight ) . Fahmy ( 1 9 8 2 )  found cros sbreeding would increase lit ter weigh t , 

as would the use of older ewe s , but found age o f  s ire to have no effec t . 

Cameron et al . ( 1 98 3) found increases in li tter weight at bir th wi th 
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increasing age of the ewe. Due to an increase in number of lambs born , 

Finnsheep or F innsheep crossbred ewes had an advantage in lit ter weight , 

even though individual lamb s were lighter (Meyer and Bradford , 19 73) . 

Shrestha et al . ( 1 983) found cro ssbreeding had a pos i t ive ef f ec t on 

li tter we ight. through a signif icant (P< . 0 1 )  increase in average b i r th 

weight and a nonsignif ic ant increase (P> . 05 )  in number o f  lamb s born . 

Donald e t  al . ( 1 96 8 )  found that weight o f  litter as a percentage of 

ewe weight was 2 to 3% higher for twins than for s ingles in each age 

group and 5 to 9% for tr iplet s . The higher heri tability es tima tes for 

litter weight at b ir th sugge sted that selection on this trait mi ght b e  

more effec t ive in changing total lamb weight weaned than direc t 

selec tion ( ��r tin et al . , 1 9 8 1 ) . 

Lamb Survival 

Be tween 5 and 25 % o f all lambs born on individual farms die 

be tween birth and weaning . A high propor tion die within 3 d (Hight and 

Jury , 1 9 70 ) . Evidence on the incidence of lamb mor tality , derived 

mo stly from ins titutional and experimental flocks , sugges t tha t in the 

United Kingdom be tween 10 and 25% of lambs commonly die (Wiener et al . 

( 1 973) . Kelly ( 1 982)  repo rted that , based on a po tential of 16 1 lambs 

per 100 ewes ( de termined by ovulation rates ) , lambs dying from birth 

to weaning reduced thi s number by 1 3 . 1 lambs . 

Body size , a s  indicated by birth weight , plays an obvious ro le 

in lamb survival , wi th very large lambs subj ec t to dys to c ia lo ss es and 

very small lambs more susceptible to s tarvation and exposure (Meyer 

and Clarke , 1 9 70) . When dysto cia was examined , Smith ( 19 77) found i t  
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to b e  minimal ( 9  t o  1 5% )  at bir th weights o f  about 3 . 5 kg . Lamb 

mortali ty i s  quadratically related to birth weight and was minimal 

(26  to 30% )  a t  about 5 . 5  kg ( Smith , 1 9 77 ) . Low birth weights for lambs 

from ewes lambing the f ir s t  time at 2 years of age are rela t ed to a 

consis tent high incidence of lamb mortality (Russel et al . ,  1 9 8 1 ) . 

Hight and Jury ( 19 70 )  found lambs weighing les s than 2 . 7  kg at  birth 

had a very low survival rate . Meyer and Clarke ( 19 7 0 )  rep or ted that 

among single-born lambs mean b ir th weights did no t differ between 

surviving vs dead lambs . However , surviving twins averaged . 3  kg 

heavier than dead twins . Hight and Jury ( 19 7 0 )  concluded tha t for high 
-

survival rates the optimum birth weight for lambs was about 3 . 8 to 5 . 0 

kg for singles and about 3 . 2 to 4 . 5 kg for twins . Lax and Brown ( 19 68 )  

found survival rate showed a curvilinear relationship wi th bir th we ight ,  

the greatest survival rate occurring at or slight ly above the mean 

bir th weight , suggesting that survival would be increased by increasing 

birth weight to a point . In both sexes , the mean bir th weight o f  lamb s 

surviving was higher than for lambs dying (Meyer and Clarke , 19 70) . 

Lax and Brown ( 1 9 6 8 )  found very little di fference in survival ra tes 

of  lambs weighing from 3 . 4 to 4 . 5 kg and no ted that the ef fect of  high 

birth weight was no t as marked as  that for low birth wei ght in reducing 

survival . I t  is apparent that lambs of  below or above average b irth 

weight had a decreasing survival rate and that within flocks lambs of 

about average b ir th wei ght had the highest survival ra te (Hight and 

Jury , 1970) . Meyer and Clarke ( 19 70 )  results indicate tha t increasing 

b irth weight was a def inite advantage to survival of twin lamb s and tha t 



select ion for mul t ip le b ir ths  should be accomp anied by select ion for 

increased birth we i ght. 
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Fema le lamb s have a hi gher survival rate than ma le lamb s 

(Ve sely e t  al . , 1 96 6 ;  Hight and Jury , 1 9 7 0 ; Heyer and Clarke , 1 9 7 0 ; 

Magid et al . , 1 9 8 1 a ; O l t enacu and Boylan , 1 9 8 1 a ; Ves e ly and Peters  

198 1 ) . The d i f f erence s  may not always be  cons idered signi f i cant as 

determined by the au tho r s.. Gala! e t  al . ( 19 8 1 )  found that sex of lamb 

had no s igni f i cant e f f e c t  on lamb survival at any age . Meyer and 

Clarke ( 1 9 70 )  found no d i f f er ences for cause o f  death be tween ma les 

and female s .  I t  is  of intere s t  to note that Oltenacu and Boylan ( 1 9 8 1a )  

found no dif ferences i n  per inatal survival f or males o r  female s . 

Single-born lamb s have higher survival than mult ip le-born 

lamb s (Ve s e ly e t  a l . , 1 96 6 ; Donald and Read , 1 9 6 7; S idwe ll and M i l ler , 

1 9 7 1a; Dickerson e t  al. , 1 9 7 5 ; Ga lal et al . ,  1 9 8 1; Magid e t  a l . ,  1 9 8 1b ;  

Oltenacu and Boylan , 1 9 8 1a ; Ve s ely and Peter s , 1 9 8 1 ) . Bahar in and 

Be ilharz ( 1 9 7 7 )  found the twin lamb mortality rate to be three t imes 

that of  s ingle s . The be t ter survival rate of  s ing les did no t di f f er 

between sex of lamb ( D i cker s on et al . , 1 9 7 5 ) . Sidwe ll and Miller 

( 19 7 1a)  found type of  birth did no t have a signif icant e f f e c t  on 

whe ther the lamb was born alive or dead . Sidwe ll et  al . ( 19 6 2 )  rep or ted 

that a higher percentage of s ingle lamb s were born alive and a higher 

p er centage of s ingle lamb s born alive · were weaned than twins . Wiener 

( 196 7 )  f ound single lamb survival to weaning wa s no be tt er than f or 

twins .  Donald et al . ( 196 8 )  no ted that , although the· mor t a l i ty of lamb s 

tended to be hi gher among twins and tr ip lets than among sing le s , i t  was 
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no t nearly high enough to  off set the extra prolif icacy o f  mul tip le 

births excep t pos s ibly among the lambs o f  1-year-o ld ewes . Dys tocia 

was considerably more impor tant than starvat ion-exposure as  the cause 

of death among s ingles ,  with the opposite being true for twins (Meyer 

and Clarke , 1 9 7 0 ; Hight and Jury , 1 9 7 0 ) . Smith ( 19 7 7 ) also no ted tha t 

sing le-born lambs had more dystocia problems . Because birth weigh t  

and number of lambs born is  correlated , it  i s  diff icul t t o  sep arate 

these two traits as  the cause o f  lamb mor tality (Hight and Jury , 1 9 70; 

Meyer and Clarke , 1 9 7 0) .  Thomas and Whiteman ( 19 7 9 )  no ted that an 

increase in prolif icacy may also result in an increase in lamb 

mortali ty . Meyer and Clarke ( 1 9 7 0 )  concluded that , as fecundity 

increases , starvation-exposure will become a relatively more impor tant 

fac tor in lamb lo s ses and management may need to be alter ed . Lamb 

survival rate increases with increas ing age o f  dam (S idwell et al . ,  

1 96 2; Donald et al . , 1 968 ; Hight and Jury , 1 9 7 0 ; Oltenacu and Boylan , 

1 9 8 1a ; Fahmy , 1982; Cameron et al . , 1983 ) . Sidwell et al . ( 19 6 2 )  

found peak survival rates a t  4 year s o f  age wi th lower values for 

ewes younger or older , particularly af ter 7 year s� Vesely e t  al . ( 1 9 6 6 )  

found the same t�end wi th the peak a t  3 to 5 years , while Ves ely and 

Peters  ( 19 8 1 )  found the p eak at 5 years . Magid et al . ( 19 8 1a )  repo rted 

. 3 to 4 years and Hight and Jury ( 1 9 7 0 )  reported 4 to 5 years as  the age 

at which peak survival rates o ccurred . Donald and Read ( 196 7 )  and 

Vesely and Pe ter s  ( 1 9 65 ) no ted lower survival rates for 2-year-o ld ewes . 

Dicker son and Glimp ( 1 9J5 )  found age of dam had an eff ec t  on live lambs 

born but no t for live lamb s at 4 or 10 wk of age . Some reports  have no t 



shown age of ewe to be a major source of varia tion in lamb survival 

(Lax and Brown , 1968 ; Sidwell and �1iller , 1 9 7 1a ;  Hohenbo ken et al . ,  

1976 ; Galal et al . , 198 1 ) . Dicker son et al . ( 19 7 5 ) described the age 

of ewe effect on lamb viability to be curvilinear . 
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Vesely et al . ( 1 96 6 )  found no br eed differ ences in survival o f  

lambs be tween Rambouillet , Romnelet , Columbia , Targhee o r  Suf fo lk . 

Dicker son and Glimp ( 1 9 75) r eported birth to weaning lamb lo s s es of  

28% fo r Targhees and 36% for Suffo lk . Breed effects  did no t af f ec t  lamb 

survival percen tages among four cro ssbred ewe types (Hohenboken and 

Clarke , 1 9 8 1 ) . Cameron et al . ( 1 9 8 3 )  no ted tha t p er inatal survival 

ra tes of lambs from three cro ssbred ewe types were similar , but the 

po s tnatal survival was lower for lambs from ABRO (Animal Breeding 

Research Organization) Damline ewes . }�gid et al . ( 198 1b )  found 

Border Leices ter-sired lambs to have 1 2 %  higher mortali ty than F innsheep­

sired lambs . Perinatal mor tal ity was 8 . 5% higher (P< . 0 1 )  among p rogeny 

of Suf fo lk x Rambouillet ewes than progeny of 1 / 2 Finnsheep ewes and 

3 . 4% higher (P< . 01 ) among progeny of 1 / 2  Finnsheep ewes than among 

pro geny of 1 / 4  F innsheep ewes (No tter and Copenhaver , 1 9 80 ) . S idwell 

and Miller ( 19 7 1a)  r eported very similar lamb viabili ty result s  

be tween Suffolks and Targhees . Hohenboken et al . ( 1 9 76 )  found no 

signif icant br eed ef fects  for lamb survival .  Oltenacu and Boylan (19 8 1 a )  

reported survival as the p ercentage weaned o f  tota l  born and found 

values o f  88 . 9% for F innsheep , 66 . 7% for Suffolk and 7 7 . 1%  for Targhee . 

Dickerson et al . ( 1 9 75 ) . reported that Finnsheep cro s s  lambs were markedly 

sup erior to Rambouillet cro ss lambs in viabili ty at 4 to 10 wk . Thomas 
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and Whiteman ( 19 7 9 )  found subst i tuting 1 / 4  Finnsheep breeding for 

Rambouille t had no ef fec t  on survival . Barker ( 19 75 )  sugge s ted that 

lamb mortality rate dif fer ences be tween breeds may be largely a 

function of  the relative number o f  lambs born as s ingles or as 

multiples . Dicker son et al . ( 1 9 75 )  documented these dif ferences and 

found there was a signif icant (P< . 0 2 )  tendency for fewer trip le t  

Fi�nsheep cro ss than Rambouillet cro ss lambs to b e  alive a t  birth ( 84 

vs 95% , respect ively) . However , by 4 weeks , the higher viabili ty o f  

Finnsheep cross  lambs a s  compared t o  P�mboui llet ewe lambs was evident 

for singles (96 vs 84%) , twins (88 vs 75%) and esp ecially fo r trip lets  

(66 vs  30% ) . When adj us ted for their lower rate o f  twinning , Border 

Leicester-s ired lamb s were 14% poorer in survival to weaning (Magid 

et al . , 198 1b) . Finnsheep cro s sbred s  had a be tter survival rate than 

might have been expec ted for their lit ter size (Donald et a l . , 1 9 6 8 ) . 

Lamb lo s s  differ ences between breeds may be related to dif f erences in 

lamb shape or to inability to withstand the trauma o f  bir th (Meyer and 

Clarke , 1 9 7 0 ) . 

Hight and Jury ( 1 9 7 0 )  found the highes t survival rates among 

F2 lambs from first  cros s  (Fl) ewe s , reflec ting a po s s ible hetero s i s  

effec t . Meyer and Clarke ( 1 9 7 0 )  suggested that lower survival ra tes 

of purebred lambs may be due to a lack o f  hetero s is . Hohenboken et al . 

( 1 9 7 6 )  repor ted a nonsignificant hetero sis  value for lamb survival o f  

3 . 2% .  

Cros sbred lambs have higher survival rates than purebreds 

( S idwell et al . , 1 96 2 ;  Hight and Jury ,  1 9 7 0 , 19 7 1 ; Ves ely and Peter s , 



1 9 7 4 , 1 9 8 1; Wi ener and Hayter , 1 9 7 5; Fahmy , 1 9 82 ) . Survival to 

weaning among F1  lambs (born alive ) was greater than that among the 

respective s tandard breed s but lower than among Finnshe ep lamb s in a 

s tudy u s ing F innsheep , Targhee and Suffolk breeds (O ltenacu and 

Boylan , 1 9 8 1 a ) . Wiener ( 1 9 6 7 ) , Bradley et a l . ( 19 72 )  and Shr e s tha 

et al . ( 1 9 8 3 )  did no t f ind s ignif icant dif ference s be tween cro s s b red 

and straightbred lambs for lamb mor tality . Inbreeding of the lambs 

caused a s ignif ican t  redu c t ion in survival rate for ewe lambs but not 

for ram lamb s (Lax and Brown , 1 9 6 8 ) . Increase s in inbre eding o f  the 

dam were assoc iated wi th h i gher mor tali ty at all ages , but the trend 

was no t signi f icant (Galal et al . , 1 9 8 1 ) .
� 

Smi th ( 19 7 7 )  rep orted more 

dys tocia for cro s sb r ed lamb s . 
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Ewe body we i ght  at 1 5  to 1 6  mo had a small inf luence on the 

survival rat e .  The e f fect  was linear throughout the range wi th no 

ev idence for a c r i t i cal  we i ght . Survival rate increased f ive lambs p er 

100 lamb s born for rams and two for ewe s wi th each 4 . 5 -kg increase  in 

body we ight ( Lax and Brown , 1 9 6 8 ) . Lamb mor tality was the h i ghe s t  for 

the ear lie s t  born lambs ( Hi ght and Jury , 1 9 7 0 ) . Survival rate showed 

a curvil inear relat ionship with ges tation p er iod but was no t s igni f i ­

cant (Lax and Brown , 1 9 6 8 ) . Wiener e t  al . ( 1 9 7 3 )  no ted that , although 

it app eared that the lowe s t  mor tality was among lamb s in the f lo cks 

with the great e s t  number of ewe s , their survey was unab le to de termine 

if thi s was due to the kind of management and labor used in di f ferent 

sizes  of f locks . 



Weaning Weight 

Haz el and Terrill ( 1 94 6 a )  researched weaning traits  and f ound 

s ingle lambs we ighed 5.3 kg more than twin lambs and 2 . 3  kg more than 

twins raised singly . Rut tle ( 1 9 7 1 )  found type o f  bir th to have the 

greatest inf luence on weaning weight of early weaned lambs . Lambs 
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born a s  s ingles weighed 3 . 5  kg more a t  weaning than lambs born and 

ra�sed as twins . Lambs born and rai sed as trip let s were 2 . 4  kg lighter 

at weaning than twin lambs and 5 . 9 kg lighter than singles . Lambs 

born and raised as singles wer e  heavier at weaning than twins rai sed 

as singles , which were in turn heavier than twins raised as twins 

(Blackwell and Hender son , 1955 ; Bennett et al . ,  1963 ; S idwel l  et al . ,  

1964 ; Vesely and Peter s ,  1 96 4 ; Botkin and Paules , 1965 , Vesely e t  al . , 

196 6 ; Shel ton and Menzies , 1 96 8 ; Gould and Whiteman , 1975 ; Baharin and 

Beilharz ,  19 7 7 ; Ra s togi et al . , 198 2 ; Shres tha et al . ,  1982 ) . 

Onset of  lac tation was somewhat slower in ewes bear ing twins 

than in ewes bearing singles (Alexander and Davies ,  1959 ) . Robinson 

and Orskov ( 1 9 75)  repor ted that with ewes suckling more than one lamb 

the po tential growth ra te of the lamb during the fir st month i s  likely 

to be limited by milk yield . Alexander and Davies ( 1959 ) no t ed tha t 

ewes bearing twins but suckling a s ingle produced less milk than ewes 

bearing and suckling twins or ewes bearing and suckling sing le s and 

concluded that milk yield was greatly inf luenced by the number of lambs 

suckled but no t by the number of  lambs born . Torres-Hernandez  and 

Hohenboken ( 1 9 7 9 )  found_ewes nur s ing twins produced 2 2 %  mor e mi lk 

than ewes nursing a single lamb . 



Price et al . ( 1 953 )  found that the weight di sadvantage o f  

mult iple-reared lambs was st ill present at 1 2  mo . S ingle ewes wer e  

2 . 9  k g  heavier than twin ewes and . 6 7 k g  heavier than twins raised as 

singles .  Dun and Grewal ( 1 963 ) reported tha t by 18 mo of age twins 

had almo s t  over come the maternal handicap in body weight . 

Ind ividual weaning weight s o f  male s  are heavier than females 

(�zel and Terrill , 1946a ; Blackwell and Henderson , 1955 ; Benne t t  
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et  al . ,  1963 ; Sidwel l  et al . ,  1 96 4 ; Vesely and Peter s , 1964 ; Wiener 

and Hayter , 1 9 75 ; Ra stogi et al . , 1982 ; Shr estha et al . ,  1 98 2 ) . 

Although age at weaning varied between s tudies , the magnitude of the 

advantage ranged from . 8  to 4 . 9  kg in those s tudies reported . Thes e 

f indings were contrasted by Ruttle ( 19 7 1 )  who found that the advantage 

male lambs had at birth was no t ref lec ted in weaning wei ght at 2 or 

3 mo of age . 

Hohenboken et al . ( 19 7 6 )  found age o f  ewe to be a si gnif icant 

source of var iation for weaning weight . Shelton and Menzies ( 19 68 )  

found weaning weights to be  very similar for lambs from ewe s aged 3 

through 6 ,  with lower values for younger and older ewe s . The increases 

were les s  pronounced among twins than s ingles . Dicker son et al . ( 19 75 )  

described the tr end compar ing age o f  dam to growth o f  lamb to be 

curvil inear . Blackwell and Hender son ( 195 5 )  des cr ibed the same pattern 

wi th a peak at 5 year s of age . Similar f indings were repor ted by 

Hazel and Terrill ( 1 946a) , Benne tt et al . ( 196 3 ) , S idwell et al . ( 19 64 ) , 

Vesley and Peter s  ( 1 964) , Lambe et al . ( 1965 ) , Hight and Jury ( 19 7 1 )  

and Ras togi e t  al . ( 1 98 2 ) . 
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Breed of  dam predetermines t o  a large extent the outcome in 

weaning we ight ( Ve se ly and Peter s , 1 9 7 2 ) . Oltenacu and Boylan ( 1 9 8 1a )  

repor ted weaning we ight s o f  2 1 .0 kg for Suf folk , 1 7 . 6  k g  f or F innsheep 

and 15 . 7  kg for Targhe e .  Lambe et al . ( 19 6 5 )  als o  rep o r ted the Suf f o lk 

to be sup er ior to the Hamp shire and the Southdown . Other breed 

compar isons for lamb weaning we ight included Suf f o lk , 30 . 3  kg; Targhee , 

24 . 6  kg ( S idwe l l  and Miller , 1 9 7 1b ) ;  Suf folk , 28 . 8  kg; and Tar ghee , 

22 . 6  kg (Rastogi e t  a l . , 1 9 8 2 ) . Ve sely et al . ( 19 6 6 ) found that weaned 

lamb product ion was e s sentially the same for Suf folk , Ramb oui l l e t  and 

Targhee lamb s . 

The use of  Suf f o lk s ires resulted in higher (P < . 0 1 )  weaning 

we ights (Ve sely and Pe ter s ,  1 9 7 2 ) . Mag id et  al . ( 19 8 1b ) f ound Border 

Le ices ter-s ired lambs to be  no heavier at weaning than Finnsheep -sired 

lamb s . Shre s tha et al . ( 19 8 2 ) reported no signi f icant e f f e c t  of breed 

o f  sire on we ight  of sing le cr o s s  lambs at weaning when us ing Eas t  

Fries ian , Finnsheep , I le de  France o r  S uf f o lk sires . Suf f o lk-si red 

li t ter s had hi gher weaning we ight s than Columbia-sired li t ters 

(Leymaster and Smi th ,  1 9 8 1 ) . 

Purebred lamb s exceeded two-breed cro s s  lamb s in wei gh t  at 

weaning ( S idwe ll et  al . , 1 9 6 4; Hight and Jury , 1 9 7 1 ,  1 9 7 3; Ves ely and 

Pe ters , 1 9 7 2; Ve sely , 19 7 8; Oltenacu and Boylan , 19 8 1b ; Ras togi e t  al . , 

19 8 2 ) . Dahmen et al . ( 1 9 7 9 )  found d i f ferences in weaning we igh t  when 

Suf folk rams we re bred to Panama or Finnsheep x Panama ewe s . S i dwe l l  

and Mi ller ( 1 9 7 1b)  f ound - Suf folk x Targhee lambs to b e  heavier than 

Targhee lamb s at we aning but lighter than purebred Suf folks . Barker 
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( 19 7 5 )  no ted tha t lambs born to Finnsheep cro ssbreds wer e  li ghter at 

10 wk than tho se born to non-Finnsheep cro ssbreds . Lambs from Suf folk 

x Rambouillet and 1 / 4  Finnsheep ewes were heavier at 45 d than from 

1 / 2  Finnsheep ewes (No tter and Coperhaven , 1980 ) . Dickerson e t  al . 

( 19 7 5 )  found 10-wk weight did not differ s ignif icant ly between 

Finnsheep cross , Rambouillet cro ss or Panama lambs . Weaning we ights 

of . 3/4  Finnsheep lambs wer e  comparable to those of 1/4 Finnsheep lamb s 

(Oltenacu and Boylan, 198 1b ) . 

Bradley e t  al . ( 19 7 2 )  reported that heterosis oc curred in 

weaning weight in several breed crosses . Lamb weaning weigh t  of  the 
-

cro ssbred lambs exceeded the midparent average but did no t exceed the 

purebr ed Suffolks . 

A weak negat ive relat ionship may exis t  between a ewe ' s  

nutr itional state pr ior to 7 0  d o f  age and the estimated amoun t of  

milk that she gives her lambs during her early life , but the relation-

ship disappears as she ge ts older (Gould and Whiteman , 1 9 75 ) . Yearling 

weight of the ewes was po s i t ively but no t significantly correlated wi th 

the average 70-d wei ght , ind icat ing that ewe size was no t a good 

predictor of  lamb growth rate (Nicho l s  and Whiteman , 196 6 ) . In the 

context of improving individual animal per formance , it is impor tant to 

no te that the more pro l if ic the ewe the le ss important are decreases 

in ewe body size or individual increases in lamb slaughter weight in 

improving the overall ef f ic iency of  produc tion (Robinson and Or skov , 

1 9 7 5 ) . 



Litter Weight at Weaning 

The to tal kilo grams of  lamb weaned each year from a flock of  

sheep i s  no doubt the bes t  s ingle measure of  that  flock ' s  pro ductive 

abili ty . In sheep this character i st ic is  reflected in the kilograms 
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of ·lamb weaned per ewe bred ( S idwell and Hiller , 197 1a ) . The to tal 

weight of lambs weaned each year from a flock generally depends more 

upQn the number of lambs weaned than upon the weights of  individual 

lambs (S idwell et  al. ,  1 9 6 2 ; S idwell and Mil ler , 197 1a ;  Hagid e t  al . , 

1 98 1b ;  Mar tin et al . , 1 98 1 ) . The number of  lambs weaned is in turn 

dependent up on the number of ewes lambing of ewes br ed , the number of 

lambs born of ewes lambing , the number of lambs born alive o f  to tal 

lambs born and the number of  lambs weaned of live lambs born ( S idwell 

and Miller , 1 9 7 1a) . The impor tanc e of number weaned was shown by 

Bo tkin and Paule s  ( 1 965 ) .  Suffo lk ewes were below all o ther groups in 

lamb produc tion . Even though Suffolk lambs averaged heavies t  in 

weaning we ight , they had a lower lambing percentage , higher percentage 

dry ewes and greater lo ss at bir th . When regarded as litter s , Donald 

et al . ( 19 68 )  found the weaning we ight o f  a single was on  average about 

65 to 70% of  its dam weight at ma t ing , a pair of twins was 100% or more 

and a set of triplets about 140% . 

The advantages o f  cro s sbreeding are more pronounced when the 

to tal we ight of lamb weaned per ewe bred is considered , s ince the 

component traits have a cumulative influence (Vesely and Peter s , 19 74 ) . 

Additional gain in produc t ion of  the thr ee-breed cross  can b e  

expec ted from higher f itne s s  of  the cro ssbred ewes , which would be  
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ref lec ted in more kilograms o f  lamb produced per ewe bred (Vesely and 

Peters , 1 9 7 2 ) . Crossbred ewes were higher in kilograms o f  lamb rai sed 

per ewe bred than either parent breed (Bo tkin and Paules , 1965 ) .  

Produc tion o f  two- and three-breed cro sses was substantially greater 

than that o f  purebreds for total wei ght of  lamb weaned per ewe expo sed 

(Vesely and Peter s , 1 9 74 ) . Lamb weaning weights of three- and four ­

breed cro ss lambs wer e  about 30% higher than tho se of  pur ebred s  (Vesely 

and Peters , 1 98 1 ) . 

Magid et al . ( 1 9 8 1b)  repor ted Finnsheep-sired ewes to have 

greater to tal weight o f  lambs weaned than Border Leices ter-sir ed ewes . 

When lambing at  1 year o f  age , the addition o f  1 / 4  Finnsheep breeding 

resulted in an increase (P< . 01 )  of 3 . 5  kg in weight of lamb weaned per 

ewe expo sed due primarily to a greater (P< . 0 1 )  propor t ion of the 1 / 4  

Finnsheep ewes lambing than the non-Finnsheep ewes (+24% ) . When lambing 

at approximately 2 and 3 years of age , the 1 / 4  Finnsheep ef fec t  resul t ed 

in little change in weight of  lamb weaned per ewe expo sed (Thomas and 

Whiteman , 1 9 79 ) . Barker ( 1 9 7 5 )  found the to tal li tter weight of lamb 

reared to 10  wk per 5 0-kg metabolic ewe weight (at mating ) was 16%  more 

for Finnsheep cro ssbred s  than for non-Finnsheep cros sbreds when 1 year 

old , but this advantage was lo st and even rever sed at la ter ages . lfuav 

( 1966) sug gested that the quickest lamb produc tion improvement could be 

obtained by the use of  prolific ewes in cros sbred programs . Levine and 

Hohenboken ( 1 9 78 )  found no signi ficant dif ferences among breed of s ire 

for to ta l weaning weight ' using North Country Cheviot , Dorset , Finnsheep 

or Romney rams . Parker ( 1 96 9 )  repor ted that the causes for the ram 



ef fect on ewe repr oduc t i on were no t genetic  or highly repeatab le but 

of  a temp orary environment a l  nature . 
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Body weight of  ewe had b o th linear and quadratic  s igni f i can t  

e f fec t s  o n  total lamb we ight p er ewe a t  weaning and age at weaning had 

a signif ican t  effect  on total lamb we ight p er ewe at mat ing (Shr e s tha 

et al . , 1983 ) . 

Fahmy ( 1 9 8 2 )  r eported the e s t imate of  heteros i s  for li t t e r  

weight at  weaning to be  18 . 0 %  and not ed that the magni tude o f  the 

heter o s i s  exhibi ted in cro s s ing depends on the gene tic  diver s i ty 

between the breeds invo lved . Hohenboken et al . ( 19 7 6 )  rep o r t ed 

heteros i s  for produc tion per ewe bred to be 1 3 . 5 % and found tha t there 

was a tendency for greater he ter o s i s  for ewe product ivity from cro s s e s  

among breed s les s  similar genet ic ally and he tero s i s  f o r  product iv i ty 

appeared to be limited when the dam breed in the cro s s  had p oor. 

maternal potential . Clarke and Hohenboken ( 19 83 )  found heri t ab i l i ti e s  

of  - . 05 f o r  li t ter we i ght at birth . 

Wool  Product ion 

Fleece product ion is  one of  the pr imary contributors to income 

to the sheep indus try ( She l ton and Menz ies , 1 96 8 ) . Ewes born as 

single s or sired by s ingle rams tend to produce more f leece in the ir 

li fe time than ewe s born twins or s ired by twin rams (Basuthakur et al . ,  

19 7 3) . Ewe s born and rai sed as single s tended to produce more woo l 

than twins , but the d i f f er ences were signi f i cant (P< . O l )  only in the 

Romnelet shear l ing s and no t · in the Rambouillet or Canadian Cor r i eda le 

(S len and Banky , 1 9 5 8 ) . Twin-born ewe s cut . 09 kg les s  c lean woo l  per 
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year over their lifet�e than s ingle-born ewes (Brown e t  al . ,  1 9 66 ) . 

Single yearling ewes produced . 37 kg more grease woo l  than twins and 

. 17 kg more than twins raised singly (Hazel and Terrill , 1946b ) . 

Terrill et al . ( 1 94 7 )  and Pr ice et al . ( 1953 )  found the same relation­

ship with a grease fleece advantage for ewes born as singles . Dun and 

Grewal ( 1963 ) repor ted that by 18  mo of  age twins have almo s t  overcome 

the .maternal handicap and ·have equal quality wool produc tion and only 

slightly depres sed quanti ty .  Slen and Banky ( 1958 ) found that in twins 

maximum woo l  product io n  occurred at a slight ly ear lier age and that 

the subsequent decline began sooner than in sing les . 

The correlation between yearling weight and average gr ease 

fleece product ion wa s small but significant (Nichols and Whi teman , 

1966 ) . Wool productio n  generally was found to be po sitively rela ted 

to weaning and yearl ing wei ght s o f  the ewe , but the correlat io ns were 

of relatively low magni tude (Basuthakur et al . ,  1 9 7 3 ) . Nichols and 

Whiteman ( 1 9 6 6 )  reported that larger ewe s ac tually produced only 

slightly more kilograms of wool during their l if etime than d id the 

smaller ewes and concluded that fleece weight app eared to be assoc iated 

with ewe weight only as ewe weight was a measure of  size . Slen et al . 

( 1 954 ) reported highly signif icant coefficients o f  correlation be tween 

clean fleece weight and body weight but only a relatively small por tion 

of the var iabili ty in clean fleece we ight was explained by body we ight . 

Slen and Banky ( 1 958 ) found that , in general , maximum flee ce 

weight was ob tained by the second year o f  produc tion and was ma intained 

until the end o f  the four th year . At that time a signif icant (P< . 0 1 ) 



de cline occurred whi ch cont inued until  the end o f  the seventh year . 

Blackwel l  and Hend er son ( 1 95 5 )  described the curve whi ch r e lates wool 

production and age to be curvi l inear with a maximum at age 4 .  Brown 

et al . ( 196 6 )  f ound maximum grease and c lean f leece . woo l  wei ghts at  

3 . 5  year s fo llowed by a decline . Vesely et al . ( 1 965 ) and O lt enacu 

and Boylan ( 1 9 8 1b )  b o th reported the youngest and o lde s t  mature ewe s  

prod�ced le s s  raw f leece than middle-aged ewe s . 
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Oltenacu and Boylan ( 1 9 8 1b )  found Tar ghee s  produced the heavi e s t  

f leeces wi th the f ines t  grades , wh ile Suf folks produced the ligh te s t  

f leeces , a higher propor t i on of which were o f  coar ser grade . The 

-

Finnsheep f leeces were the lightest  and intermediate in grade t o  the 

other two breed s . Mag id et al . ( 19 8 1b )  found Border Lei ce s ter-s i red 

ewes produced . 3  kg more and 1 . 7  em longer stap led woo l  and 2 . 6  � m  

coarser fiber than did Finnsheep- s ir ed ewe s . Drummond e t  al . ( 19 82 )  

repor ted that the introduc tion o f  Finnsheep b lood would result i n  the 

production of a rag gy f leece wi th increased s tap le length , p r oducing 

greater waste due t o  t ip damage from weathering . Thi s  was a l s o  shown 

to be the case when compared wi th the introduc t ion of Rambouillet  

b lood (Thoma s and Whiteman , 19 7 9 ) , along wi th lower gr ease we i gh t  o f  

the f leeces . Pr ice  ( 1 9 7 1 )  repor ted Targhee ewe s produced more and 

higher grading f leeces than did Finnsheep x Tar ghe e year ling ewe s . 

Dahmen et al . ( 1 9 7 8) found Finnsheep x Panama ewes produced les s  wool 

With les s cr imp but of a f iner diame ter than Panama ewes . Drummond 

et al .  ( 1 98 2 )  showed an increase (P< . OS )  of fiber diame ter as the 

percentage o f  Finnsheep breeding increased . 
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Ol tenacu and Boylan ( 1 98 1b )  found F1 ewes produced a great er 

weight of woo l  than the midparent mean of their respect ive breeds , 

which included Suf folk , Finnsheep and Targhee . Crossbreeding increased 

bo th grease and clean f leece wei ght in all cro sses excep t the Suf folk 

x Targhee for gr ease f leece weight ( Sidwell et al . ,  1 9 7 1 ) . Bo tkin and 

Paules ( 1965) r eported Corriedale ewes produced heavier and more 

desirable fleeces than did Suffolk or the Suffolk x Corriedale . 

Shelton and Menzies ( 1 9 68 )  f ound her itability estimates to be . 5 8 and 

. 52 for f leece wei ght calculated from offspr ing regres s ion methods . 

Reid ( 19 7 8 )  f ound pregnancy plus lac tat ion reduced wo ol  

growth rate 9%  and clean f leece we ight 1 1 % . Brown et al . ( 1 966 )  

reported the combined ef f ec t s  o f  pregnancy and lactation would reduce 

woo l product ion by 22% . Fleeces o f  ewes that wer e barren in the 

previous year were . 38 kg heavier than tho se of ewes that rai s ed one 

lamb and . 44 kg heavier than tho se of ewes raising two lambs in the 

previous year (Vesely et al . , 1965 ) .  Hight et al . ( 19 76 )  found ewes 

rearing twins had a lower fleece weight than tho se that were dry . 

Ewes giving birth and nurs ing twins or single lamb s produced s igni f i ­

cantly less c lean and grease wool  than ewe s producing no lambs (Ray 

and Sidwell , 1 96 4 ) . Reid ( 1 9 7 8 )  found pregnancy alone reduced woo l  

growth rate 7%  and c lean f leec e weight 10% and its ef fec t was gr ea ter 

than that of lac tation.  Brown et al . ( 1 9 6 6 )  found pregnancy lower ed 

clean wool weight more than lac tation . Ray and Sidwell ( 19 6 4 )  found 

ewes pregnant wi th a single lamb did no t produce signi f icantly le s s  

grease wool than ewes which fa iled t o  lamb . Donald et al . ( 19 6 8 )  



reported that fleeces from 1-year-old ewes were about . 18 kg heavier 

if the ewes were barren .  
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Select ion for woo l  production ma y  have introduced genetic 

factor s adverse to reproduct ion (Dun , 1 9 64 ) . Seebeck and Tribe ( 19 6 3 )  

· reported that the resul ts o f  their exp eriment indicated that , if ewes 

that have reared single lambs , twin lambs or no lambs are to be 

selected for retent ion in the f lock on the basis o f  fleece weight , 

selection would be against tho se which have reared twin lamb s . 

Increas ing lamb production would result from selec ting ewes and rams 

born as twins ,  but a reduc tion in fleece produc tion may resul t 

(Basuthakur et al . ( 1 9 7 3 ) . Mean fleece weight was s ignif icantly , 

negatively related to total lamb product ion and reproduc tive ef ficiency . 

However ,  this can l ikely be explained by the ef fect of pregnancy and 

lactation on fleece weight and does no t of itself indicate a negat ive 

genetic relat ionship ( Shelton and Menz ies , 196 8 ) . Kennedy ( 19 6 7 )  

reported that signif icant , negat ive genetic correlations were detec ted 

between number of lambs born per e�v-e mated and clean and greas e  woo l 

weight . Dickerson ( 1 9 70 )  no ted that wool  produc tion added to to tal 

income but became dec idedly minor relative to meat produc t ion as 

reproduc tive rate increased . 

Lambing � Year lings (a t Q to _!i Mo � Age ) 

A breed or breed cro s s  of  ewe s that will give a high lambing 

rate at 1 year o f  age would signif icantly increase prof its in the sheep 

industry (Laster et al . , 1 9 7 2 ) . It is well established that breeding 

as ewe lambs may considerably check their growth and development . a t  



33 

this ear ly s tage of  l if e ,  even if only temporarily (Dyrmunds so n , 1 9 7 3) .  

Ponzoni et al . ( 1 9 7 9 )  f ound no indication o f  any harmful eff ec t  o f  the 

mating o f  young (7 to 1 1  mo ) ewes on sub sequent reproduc tive performance . 

On the contrary , ewe s that lambed and reared a lamb as young ewe s had 

the best reproduc tive performance . 

Dyrmunds son ( 19 7 3) reported that the mos t  widely ac cep ted 

def inition o f  puber ty was ·the time at wh ich reproduc tion firs t becomes 

possible , character ized by the relea se of  germ cells , and sexual 

matur ity as the time when the animal expresses its full rep roduc tive 

power . It  was fur ther no ted tha t the mere attainment o f  phy s io logical 

puberty in the female , i . e . , the production and liberation of  viab le 

ova ,  canno t ,  however , be taken to imply the abil ity to carry a fetus 

to term . There are several indications that female sheep continue to 

be sexually or reproduct ively immature for some time following pub er ty , 

where puber ty is def ined as the occurrence o f  first es trus (Hare and 

Bryant , 1982) . Southam e t  al . ( 1 9 7 1 )  found ewes bo rn and rais ed as 

s ingles reached puber ty at  a younger age and a heavier weight than twin­

born lamb s . Within a breed or breed cross , preweaning comp eti tion 

among twin o r  tr iplet lambs reduced lamb weigh t by about 3 kg at 

puberty but delayed puberty only about 1 wk (D icker son and Las t er , 

19 7 5 ) . Lambs reared on a high plane o f  nutri tion tend to at tain 

puberty at a lower age and heavier body weight than tho s e  reared on 

a low plane o f  nutr i t ion (Dyrmund sson , 197 3 ) . The author no ted 

that fas ter growth rates  and heavier body weights were , as a rul e , 

associated wi th enhanced sexual performanc e in ewe lambs . Land ( 19 78 )  
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reported that  variat ion in the t ime of puberty may be associated with 

var iation in body growth, as lambs born early in the season tend to 

at tain puber ty at higher ages and heavier body weights than lamb s born 

later . Land ( 19 7 8 )  no ted that animals which mature before the ons e t  o f  

the ' first  breeding season of their lives canno t b e  recognized a s  ma ture 

unt il the star t of the season . Likewi se , animals which mature soon 

af ter the end o f  the breed ing season canno t be recognized until the 

onset of the next season . 

Land ( 19 7 8 )  summarized the genetic effec t  of attainment o f  

puber ty as two gene t ic ef f ects , one which control s  the response t o  a 

given pho toper iodic change ,  given that an individual is mature enough 

to respond , and a second which determines whether it is able to respond . 

The reproduc t ive performance of young ewes is related to body 

weight (McGuirk et al . , ( 1 968 ) . Dickerson and Las ter ( 19 75 )  found 

higher 70- to 1 6 0-d po stweaning rate of growth improved the number of 

sheep reaching puberty their f irst  year . Ewes which became pregnant 

as weaners ( 7  to 8 mo ) tended to be heavier than ewes which did not 

become pregnant ( Tyrell et  al . , 1974 ) . Ewe s that remained unmarked 

(during their f ir s t  breeding season, 18 mo ) by the rams were s igni f i­

cantly lighter at the start of  j o ining than those marked but whi ch were 

subsequently dry . Dry ewes in turn were s ignificantly lighter than wet 

and wet-dry (marked but failed to lamb } ewes (Kennedy and Kennedy , 1 9 6 8 ) . 

In contras t , Las ter et al . ( 1 9 7 2 )  found condition score and bo dy weight 

of the ewe at the star t of the breeding period had no ef f ec t  on whether 

she lambed or not .  
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A wide range in. reproductive response to breeding at 1 year of 

age can be seen among breed s and breed cro sses (Laster et al . , 1 9 7 2 ) . 

The percentage reaching puber ty by November 10 was far higher for 

Finnsheep-sired ( 7 2 )  than for Rambouillet- sired (38 ) cros s es or purebreds 

( 34 )  of  the Suffolk , Hamp shire , Rambouillet , Dor set , Corr iedale or coar s e  

wooled breed s (Dicker son and Laster , 1 9 75 ) . Finnsheep x Rambouille t 

cro s sbred ewe s had. a h igher (P< . 05 )  percentage of ewes pregnant and 

higher but no t s ignif icantly more l ive lambs bo rn as a percentage o f  

to tal ewes than did ewe s o f  the Rambouillet , Targhee , Columb ia o r  Dorset 

x Targhee br eeds ( Southam et al , 1 97 1 ) . Eighteen percent of  ewes with 

Columbia dams vs only 2% of ewes with Suffolk dams failed to cycle as 

ewe lambs . Differences among sire breeds which included Nor th Country 

Chevio t ,  Dor set ,  Finnsheep and Romney were small (C edillo et al . ,  19 7 7 ) . 

Laster et al . ( 1 9 7 2 )  repor ted the following breed comparisons for ewe 

lambs lambing per ewe expo sed : Suffolk , 59% ; Targhee , 38 % ; and Finnsheep 

x Targhee ,  95% . Dicker son and Laster ( 19 75 )  reported that Finnsheep 

cros ses reached puberty earl ier (2 19  d ) and at a lighter we ight (40 kg ) 

than Rambouillet cro sses ( 2 38 d and 44 kg ) . In the same study ,  52 . 5% 

of the Suffolks reached puber ty at an average age of 2 1 1  d and an 

average we ight o f  4 7 . 7  kg , while 6 2 . 1%  of Targhees reached puberty at 

an average age of 2 1 3  d and average weight of  38 . 9  kg . Cedillo et al . 

( 197 7 )  concluded that age and we ight di.fferences may resul t from the 

shortened day length in the fall , triggering es trus at a relatively 

constant calendar time bu� at varying ages and weights , . dep ending upon 

when the ewe lamb was born the prev ious spring . 
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Ewes that were i n  es trus a s  ewe lambs gave birth t o  mo re lamb s 

than tho se ewe s no t in estrus and weaned more lambs at 2 year s o f  age 

(Burfening et al . ,  1 9 7 2 ) . Ewe s that exhib ited estrus as young ewe s  but 

were no t mated unt il 18 mo of age had a slightly better ma ture 

reproduct ive per formance than ewes which did no t do so (Ponzoni et  al . ,  

19 7 9 )" . The cumula t ive lamb product ion was without excep tio n  great er 

for ewes which showed es trus their f ir s t  winter as lambs than for tho s e  

which did no t show estrus (Hulet et  al . ,  196 9 ) . 

Kennedy and Kennedy ( 1 968 ) found there were no s igni f icant 

dif ferences in performance following j oining at 30 mo of age between 

ewes f ir s t  j o ined at 18 mo o f  age and ewes f irst  j o ined at 30 mo o f  

age , although the ear ly exp osed group were lighter a t  3 0  mo than the 

late exposed group . Tyrell et al . ( 19 7 4 )  found a tendency for pregnancy 

in young ewes ( 7  to 9 mo ) to be asso ciated with reduced body weigh t and 

fer t il ity at 18 mo of age . Spencer ( 194 2 )  found ewes lambing at 1 year 

of age had the same we ight disadvantage during their second year but 

no t in year s 3,  4 or 5. Pregnancy in ewes j oined at 8 mo was asso c iated 

with a short-term check to growth which was overcome by the t ime their 

second lamb crop was weaned (Brigg s ,  1936 ) . The author further no ted 

that ewe lambs that conceived gained more weight prior to lambing t ime 

faster than the open ewes but weighed less at the t ime the lambs were 

weaned . than ewes remaining open . Female sheep lambing at 1 year o f  age 

were lighter at 2 years of  age than ewes that did no t lamb in their 

firs t year ,  but the differences had largely di sappeared by 3 year s of 



age (Omar et al . , 1 9 7 7 ) . Cannon and Bath ( 19 6 9 )  found ewes having 

raised a lamb as yearling s were lighter the next year . 

Dzakuma et al . ( 19 8 2b )  repor ted that ewes produc ing twins at 

their f irst lamb ing subsequent ly produced an average of . 1 1 mor e  lamb 

per lambing than ewes produc ing s ing les and ewes producing singles 

subsequently produced an average of . 16 more lamb per lambing than 

ewe s· that produced no lamb . They concluded that the fir s t  lamb ing at  

1 year o f  age  was a be t ter predic tor of the ewe ' s lifetime lamb ing 

ra te than was the second lamb ing . Levine et al . ( 19 78 )  found that 
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how ef fec t ively the abil ity t o  lamb a t  1 year o f  age predic ted future 

produc t ion dif fer ed be tween breeds , with early lambing Columb ias 

produc ing 48 . 9  more kg of lamb and early lambing Targhees only producing 

5 . 9  kg more lamb over their lifet ime than the la te lambing group . The 

propor t ion of  ewe s pregnant and giving birth to twins following . the 

18-mo j o ining was independent of  whe ther or no t the ewes had lambed 

previously (Tyrel l ,  1 9 7 6 ) . For cumulative production per ewe pres ent 

at lambing , ewe s able to lamb at 1 year of age produced· 5 . 6 kg mor e  

lamb than ewes unable t o  lamb at 1 year of age (Levine et al . , 1 9 7 8 ) . 

Ponzoni et al . ( 1 9 7 9 )  found tha t the effect of pregnancy and la ctation 

as young ewe s per sis ted throughout the 5 years dur ing wh ich the s tudy 

was conduc ted . Ewes which were heavier in the fall as year ling s on 

the average weaned mor e  kilograms of lamb per ewe dur ing their lifetime .  

This advantage was due more to a higher percentage o f  lambs weaned 

than to heav ier weaning we ights (Terrill and Stoehr , 194 2 ) . 



Levine et al . ( 1 9 7 8 )  found tha t attr it ion rates for ewes no t 

lambing at 1 year o f  age wer e  higher than for ewe s whi ch did lamb at  

1 year o f  age . Br iggs  ( 1 9 3 6 ) no ted that the ear ly lambing group had 

more mouth prob lems as ma ture ewes . 
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· Ewe s rear ing a lamb a s  year lings had lower grease f lee ce 

weight during the ir second year than ewe s no t lambing unt i l  18 mo 

(Ponz oni et al . ,  1 9 7 9 ) . Thi s  reduced f lee ce weight the second year 

was also no ted by Spencer et al . ( 1 9 4 2 ) , Kennedy and Kennedy ( 19 6 8 ) , 

Tyrell et al . ( 1 9 7 4 )  and Tyrell ( 1 9 7 6 ) . Burf ening et al . ( 19 7 2 )  found 

there was no signif icant e f fe c t  on li f e t ime �rease f leece product ion 

due to es trus as a ewe lamb . Hulet et al . ( 19 6 9 ) found ewe s whi ch 

did no t come in hea t  the ir f ir s t  winter produced s lightly but no t 

s ignif icant ly more kilograms of grease woo l  over the ir li fet ime than 

those which came in hea t  their f ir s t  winter . Terrill and S t oehr ( 19 4 2 )  

did f ind a s light advantage i n  li fetime average f leece we ight in f avor 

of the ewes heavier as year lings . 

Longev ity 

To tal annual and lif e t ime we ight of lamb weaned per ewe o f  the 

or iginal f lock is  ano ther way of expre s s ing the overa ll economi c 

advantage in p roduc t ion from var iou s  breeds or cros s es becaus e i t  

take s longev i ty into cons idera tion (Ve sely and Peters , 1 9 7 4 ) . 

Longevity remains a trait  that has re ceived li ttle empha s i s  in breed 

evalua tion exper iments (Hohenboken and C larke , 198 1 ) . Later work by 

Saoud and Hohenboken ( 1 9 84 )  found that longevity affected e f f i ci ency 

of lifetime produc t ion .  In their s tudy , total number o f  lamb s b o
.
rn 
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and weaned was considerably higher f o r  ewe s surviving unt i l  the end o f  

the exper iment . 

Barker ( 19 7 5 )  no ted that , although no ac curate f igures were 

available , it would be  reasonable to assume that for every 100 ewe s  

put to · the ram i n  their firs t year 95 would survive f o r  the second 

year , 90 in the third year and 85 in the four th year . Norman and 

Hohenbqken ( 1 9 7 9 )  rep or t ed annual at trition rates of 4 . 9 % and 4 . 6 %  for 

ewe s born in 1 9 7 4  and 1 9 7 5 , resp ec tively . From a New Zealand farm 

survey , Davis ( 1 9 7 4 )  rep orted that ewe mor tality averaged 4 . 9% annua l ly . 

Forrest and Bichard ( 1 9 7 4 )  found an overall r.educ t ion from cul li ng and 

death of about 5% the f ir s t  year and 1 0 %  p er annum thereaf t er . Using 

summar ies of s tudies wi th Aus tralian Merino s , Turner and Young ( 1 9 6 9 )  

proj ec t ed annual death rates o f  ewes to b e  2 . 2  t o  10 % to 6 1 / 2  year s and 

then 5 . 5  to 15%  thereaf ter . Norman and Hohenboken ( 19 7 9 ) found 4 2 %  of  

the at tr it ion was due t o  illne s s , 5 %  rep roductive , 16%  accident and 

3 7 %  cull ing or unknown .  

At lea st par t  o f  the breed d i f ferences in cumulative lamb 

production is dependent upon breed dif ferences in longevity (Hohenboken 

and Clarke , 1 9 8 1 ) . S i gnif icant d i f f erences in mor tali ty rate were found 

among purebred Romnele t ,  Co lumbia , Suf f o lk and Nor th Coun try Chevio t  

ewe s by Ve sely and Pe ter s ( 1 9 7 4 ) . They found that a t  the end o f  8 1/ 2 

years of product ion the per centages of ewe s remaining in the s tudy were 

Romnelet ,  36 . 6 % ( 2 2 / 60 ) ; Co lumb i a ,  4 1 %  ( 25 /6 1 ) ; Suf folk , 8% ( 5 / 6 3 ) ; and 

North Country Chevi o t , 0% (0 / 4 0 ) . Norman and Hohenboken ( 19 79 )  found 

attrit ion rates  were highe r for Finnsheep - and Nor th Country 
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Cheviot- sired ewe s than for Dor set- and Romney-s ired ewes . S aoud and 

Hohenboken ( 19 8 4 )  no ted that examinat ion of ewe s  surviving the entire 

durat ion o f  the exper iment failed to iden t i fy any early life tra i t  that 

pred icted longevity . 

Ve se ly and Pe ter s ( 1 9 8 1 )  found mortality of  cro s sb red ewe s  was 

no dif ferent from the average mor tality of the purebreds . As rep o r t ed 

earlie� , Levine et al . ( 19 7 8 )  found attrit ion rates f or ewes no t 

lambing at 1 year o f  age wer e  higher than for ewe s whi ch did lamb a t  

1 year o f  age . 

Management System (Locat ion) 

The mult ip licity of  sheep breeds throughout the wor ld , greater 

perhap s than for any o ther spec ie s of  lives tock , sug ges t s  that breeding 

for local adap tation may be o f  considerable imp ortance in
. 

the ov ine 

species (Carter et al . , 1 9 7 1 ) . Environmental leve ls of var iation could 

take into ac count a wide array of  combinations of at lea st tempera ture , 

nutr i t ion , pho toper iod and sys tem of management (Mor ley , 19 5 6 ) . 

Lax and Turner ( 1 96 5 )  found location dif ferences in survival 

rate were hi ghly s i gnif icant and no ted in poorer environments age o f  

ewe had a more marked ef f ec t  on lamb survival than i t  did in more 

favorab le environments . Wiener e t  al . ( 19 7 3 )  rep orted that , al though 

breed x environmenta l  interac ti ons could no t be estimat ed , d i f ference s 

in lamb mortality were found be tween different typ es o f  farms . 

Hohenboken and C larke ( 1 9 8 1 )  found management sy stem , cla s s i f ied as 

hill p as ture or irr igated p a s ture , did no t af fect lamb surviva l 

percentages signif icant ly . 
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Hohenboken and Clarke ( 1 98 1 ) found Dor set , F innsheep and 

Romney cro ssbreds  to be more product ive on irrigated pastur e than on 

hill pasture , while Chevio t cro s sbred s  were more produc tive on hi ll 

pas tures . Hohenboken et al . ( 1 9 7 6 )  found that with Hamp shire , Suf fo lk 

and Willamette ewe s each breed was more product ive under hill pas ture 

than under irr igated pas ture . Hohenboken and Clarke ( 19 8 1 )  repor ted 

that  on hill pas tures , Columbia cro ssbred ewes were more produc t ive 

than Suf folk cro ssbred s ,  while on irriga ted pasture the rever s e  was true . 

Shres tha e t  a l .  ( 19 8 3 )  found location , although very similar , 

had a signif icant effect  on fer tility , overall reproduc tion , average 

lamb weight per ewe at birth and weaning and total lamb weight per ewe 

at weaning . Carter et al . ( 1 9 7 1 )  found a highly signif icant breed x 

lo cation interac t ion for lambing date and a signif icant interac t ion 

for we ight of  lamb weaned per �we mated . Hohenboken and Clarke ( 19 8 1 )  

found signif icant breed x management sys tem interac tions for long evi ty 

of the ewe . 

I t  was no ted by Mcl1anus et al . ( 1966 ) that the dif f erences 

be tween animals for wool  are usually mo re pronounc ed on high planes of 

nutrition , suggesting that har sh climate may have an equalizing e f f ect 

on woo l  produc t ion .  Mechl ing and Carter ( 1969 ) no ted that some 

environments may be harsh enough to prevent ewes from expres sing their 

full genet ic potent ial . 

No location,  management system or environment are to tal ly 

repeatable and research in this area tends to be dif ficul t to comp ar e .  

When dif ferences do exist , breeds more adap ted to tho se conditions
. 

will respond wi th greater produc t ion .  



MATERIALS AND METHODS 

Obj e c t ives 

Thi s  exper iment is a par t of a con tinuing research e f for t 

de signed t o  increase the· e f f ic iency of lamb produc tion . Spe c i f i c  

obj e c t ive s of thi s s tudy were as f o llows : 

1 .  To determine tho se factors which contribute to 

ef ficient lamb and woo l  product ion . 

2 .  To determine the p roduct ion of Targhee , Finnsheep 

x Targhee and Suf folk x Tar ghee ewes . 

3 .  To determine the ef fect of two dif ferent management 

( locat ion) systems , farm vs range , on lamb and woo l 

pr oduc t ion . 

4 .  To determine the lifetime productivity of the three 

br eed group s wi thin the two management sy stems . 

Exper imental F lock Development 

42 

A f lock of s traightbred Targhee ewe s was purchased by the 

univer sity to produce the exper imental flock . Ewes (n = 365 ) were 

purchased during the summer of 1 9 7 5  and allo t t ed to the Antelope Range 

Re sear ch S ta tion , Buff alo , Sou th Dako ta (Ante lop e ) , or to the 

South Dako ta S tate Univer s i ty Sheep Research Unit , Bro okings , 

South Dako ta ( Brooking s) . Numbers allot ted were 256  at Ante lop e and 

109 at Brookings .  

Ewe s ass igned to Antelop e  were randomly allotted to s i re 

group s of  ei ther Tar ghee or Suf f o lk . The Brooking s group was allo t ted 



to the Finnsheep s ire group . All groups were expo sed to rams in a 

group mating system .  The ewes a t  Antelope alternated be tween s ire 

group s on succeed ing year s . The breed ing season each year was in the 

fall and las ted approximately 35 d for early sp ring lambing . 

Experimental Flock 
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The ewe lambs resul t ing from matings in 1 9 7 6 , 1 9 7 7 and 19 78  

made up the exper imental flock . No selection was used on the ewe lamb s 

and all ewe lambs present at 7 to 8 mo of age were exposed and all 

ewe lamb s surviving to 15  to 16 months were included in the s tudy 

regardless of year ling produc t ion levels . 

Data collected on the experimenta l ewes included year of 

birth , type of birth , breed of ewe , da te of  birth , da te weaned , weaning 

we ight , prebreed ing we ight (approximately 7 mo ) ,  weight at weaning o f  

the f irst lamb crop (approxima tely 15 mo ) ,  da te of  f irst  lambing and 

date and reason for disposal . Subs equent annual ewe weights at weaning 

were recorded at Brookings and annual ewe weights at br eeding were 

recorded at Antelope . Annual woo l we ights were recorded at bo th 

s tat ions . Data co llec t ion for the experimental flock and the p ro geny 

were the respons ibil ity of the station manager at the respective 

lo cations . Lambs born at Brookings (Finnsheep x Targhee ) were g iven 

access to cr eep feed and alfalfa hay from shor tly af ter bir th unt il 

weaning . Ewe lamb s bo rn at Antelope (Targhee and Suffolk x Targhee)  

were raised on native range . without supplemental feeding prio r to 

weaning .  All group s were weaned at about 10 wk of age (approximately 
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June 1 ) , at  which t ime the Antelope group s were moved to Bro okings and 

s tarted on f eed . 

After adj us ting to feed , the three group s wer e  co-mi ng led in a 

s ingle lot with a se lf- fed ration of 6 0 %  cracked corn and 40% chopp ed 

hay . Al l lambs were sheared in mid- to late June . Lambs were 

maintained on the 60 / 40 rat i on unt i l  2 wk p r ior to the breed ing season • 

. Approximately Sep t ember 1 5 , the ewe lambs were fed a ration o f  

se lf-fed ground hay and . 6 8 k g  cracked corn per head p er day . In 

addit ion , they had access  to pas ture during the day . Teas er rams were 

p laced with the ewe s for a per iod of app roximate ly 2 wk . The breeding 

season began on Sep tember 30  and wa s o f  a 5 -wk duration . All ewe lambs 

were group mated to Suf folk rams as a termina l s ire . The progeny were 

of the f o llowing breed comb inat ions : 1 / 2  Suf folk- 1 / 2  Targhe e , 

1 / 2  Suffolk- 1 / 4  F innsheep- 1 / 4 Targhee and 3 / 4  Suf folk- 1 / 4  Targhee .' 

At the comp le t ion of the breeding se ason , ewe lambs wer e  

conf ined to drylo t f or the durat ion o f  gestation . The ges tation rat i on 

consi s ted of . 9  kg per head per day of the 6 0 / 40 cracked corn and 

alfalfa hay rat ion and they were given acces s to gr ound alfalfa hay 

free cho ice in self-feeder s .  S tar t ing 8 wk prior to lamb ing , they were 

fed chopped hay and cracked corn at recommended levels throughout lat e  

ge stat ion and lactat ion . 

Lambing prac t ices were con s i stent wi th typ ical farm f lo ck 

procedur es used at the Brookings S ta t ion and wi ll be out lined later . 

Data co llected on the progeny included dam ,  breed of dam , age o f  dam , 
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year of birth , typ e  of birth,  date of  b irth , bir th weight , sex , weaning 

we ight and death o f  lamb . 

Following weaning of the f ir s t  lamb crop , one-half of  the 

experimental flock in each breed group was assigned to Antelop e and 

one-half to Brooking s for collection of lifetime product ion .  Only 

ewe s surviving to the time of allocation were included in the study . 

Procedures used for 19 7 6 , 1 9 7 7  and 1 9 7 8  were s imilar fo r the 

e s tablishment of the exper imental f lock . The first  year lambing 

procedures were also similar for the years involved . Experimenta l  

ewes i n  the s tudy ar e shown in table 1 .  

TABLE 1 .  NUMBERS OF EXPERIMENTAL EWE S ALLOCATED 
TO TREATMENT GROUP S 

Year 
Management and breed 1 9 7 6  1 9 7 7  19 78 

Range 
Targhee 2 1  26 16 
Finnsheep x Targhee 2 7  3 1  8 
Suf folk X Tar ghee 28 23 19  

Farm 
Tar ghee 2 1  30 1 7  
Finnsheep x Targhee 27  35 1 6  
Suf folk x Targhee 32 24 20 

Exper imental flock ewe s were ma ted such tha t each group had 

an oppor tunity for s ix lamb crop s . Ewes were culled from the flock 

as a result of dea th , failure to lamb in two consecutive oppor tuni ties 

(including 1 2-mo lamb ing ) or. for severe reproduc tive abnormalit ies 

such as damaged udder or prolapse . 
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Farm Management Sys tem ,  Brookings 

The lambing and year l ing management practices at Brookings 

were con s i s t ent wi th typ ical  f arm f lo ck production . Brookings is 

located in east central South Dako ta . Improved pas tures were us ed a long 

with drylo t conf inement dur ing the winter months . Prior to the breeding 

season , ewes wer e  wormed , tagged and hooves were trimmed . The f lushing 

rat ion inc luded free- cho ice  pas ture and . 34 kg of  cracked corn . Ewe s  

were exp osed t o  teaser rams f o r  2 wk pr ior to the breeding s ea s on . 

Breeding season be gan app roximate ly Sep tember 1 and las te d  35  d .  Ewe s  

pr ior to lambing were semi-con f ined to a shed lambing sys t em and 

monitored for par tur i t ion . At the time of b i r th , ewes and the i r  lambs 

were conf ined to lambing j ug s  and moved into small group pens a t  

approximately 2 t o  3 d .  Rout ine lamb ing procedures included ear tagging , 

dipp ing of nave l ,  do cking and as s i s t ing in suckling . All lamb s had 

access to creep feed from shor t ly af ter birth and were swi t ched 

gradua lly to a g rowe r rat ion p r ior to weaning at app roximately 6 5  d .  

Male lamb s wer e  le f t  intact  and were self-fed until  f inished for marke t . 

No ewe regardle s s  o f  breed group was allowed to nur se more than two 

lamb s dur ing lactat ion . Tho se lamb s which were placed on mi lk rep lacer 

die t s  or graf ted were no t inc luded in the weaning analyses . Shearing o f  

ewe s took p lace 1 to 2 mo pr ior t o  lamb ing . Rou tine worming , external 

parasite control , hoof trimming and di sease treatment were pract iced 

based on the discretion of the shepherd . 



Range Management Sys tem , Buf falo 

The lambing and yearly management prac t ices at Antelope were 

consis tent with typ ical range flock product ion . Buffalo is loca ted 

4 7  

in northwe st South Dako ta .  Nat ive pastures in good range condition 

were used along with supplemental hay given when range and (or ) wea ther 

cond it ions d id no t allow for grazing . Prior to the breeding season , 

ewe s wer e routinely tagged and examined for tho se ewes no t f it to 

br eed that season . Ewe s were given acce s s  to good qua lity range and 

expo sed to rams for 35 d .  Fo r the 1978  lambing , the breed ing season 

s tar ted on October 1 .  All years af ter that , �he season star ted from 

November 5 to 15 . Pr ior to lambing , ewes were given access to drylo t 

and (or ) range.  At or j ust prior to lambing , the ewe and lamb were 

conf ined in a shed lamb ing uni t for approximately 2 d ,  at whi ch time 

they were re turned to drylo t or . range , depending on weather conditions . 

Rout ine management prac t ices included ear tagging , dipp ing o f  the 

navel , docking and ass ist ing in receiving colo strum .  Male lambs were 

castrated and no lamb received cr eep feed . No ewe was allowed to nur se 

more than two lambs during lac tation . Extra lambs (i . e . , tr ip let s ,  

etc . ) were either graf ted or so ld shortly af ter birth . Ewe and lamb 

pair s  were raised on nat ive range unt il weaning at approximately 1 20 d .  

Shearing took p lace 1 to 2 mo prior to lambing . Routine worming , 

external parasi te control and disease tr eatment were prac ticed based 

on the discretion of the shepherd . 
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S tat i s t i ca l  Analysi s  o f  Data 

The bir th and growth character i s t i c s  o f  the exp er imental f lo ck 

p r ior t o  their fir s t  lambing were tes t ed using a leas t-squares analy s i s  

o f  var iance . D i f f er ence s  in ewe p roduct ivi-ty were firs t  tes ted on an 

a ge of  ewe basis  wi th resu l t s  analyzed at 1 2 , 24 , 36 , 48 , 60 and 7 2  mo . 

Thi s  p rocedure allowed dif ference s  to be determined at each age of ewe 

for tho se ewes present at that age . A second analys i s  was done on 

cumu lative production wi th each year ' s values added to the p revious 

value s . The se d i f ference s  were determined f or ewe s present at  the t ime 

and for those ewe s init ia l ly entering the s tudy . 

Factor s  used in the analys i s  inc luded ewe typ e o f  birth ( typ e ) , 

b reed of ewe (breed ) , year of  produc t ion (year ) , number of lambs b orn 

(number born) , sex o f  the lamb ( s ex )  and bir th and rearing - class of the 

lamb ( s )  [ b i r th /rearing ] . Fo r produc tion af ter 12 mo , management sys tem 

(management )  was also used . In add i t ion to the main ef fect s , two-way 

interactions wer e  te sted . 

Analyse s for per centage o f  ewes lamb ing and caus e of  lamb l o s s  

used the Funcat procedur e ( Sa l l , 1 9 7 9 ) . This  pro cedure models func t ions 

of  categor ical respons e s  as a linear model . Funcat uses general i z ed 

leas t- squares to produce minimum chi- squar e estimates . Chi -sq uare 

te s t s  at the 5% level were perf ormed on percentage of lamb s lo s t  from 

birth to weaning ( S t eel  and Terrie , 1 9 80 ) . All other ana lys es utili zed 

the leas t-squares analys i s  of var iance procedures . All ana lys i s  of  

variance tab le s  are found in the append ix . S ums of sq uares for we i ght  

traits are based on Eng li sh value s .  Many o f  the signi f i cant two-way 
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interact ions occurr ed due to dif ferences imp osed by management . In 

addi t ion , numbers of ob servat ions in some sub c la s s es became very smal l  

in later year s and may have af fected the presence of interac tions . All 

s igni f icant (P< . OS )  inter a c tions are included in tab le 2 7  in the 

app end ix . These interact ions are not d i s cus sed in the text . Very few 

s ignif icant (P< . OS ) two-way interact ions app eared in the cumulative 

analysi � . 
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RESULTS AND DISCUSSION 

Experimental Flo ck Birth and Growth Character is t ics 

In order to determine if treatment group s diff ered prior to 

produc t ion o f  their f irst lamb crop , ewe bir th weight , bir th dat e ,  

weaning weight and prebreeding weight were analyzed . Fac tor s used to 

test the main ef fec ts were �we type of birth and breed of sire . Least­

squares means and standard errors are shown in table 2 .  

Birth weight s differed (P< . 00 1 )  be tween ewes born as singles 

vs ewe s born as mult iple s .  Single-born ewes weighed 5 . 22 kg a t  bir th , 

while mul t iple-born ewes weighed 4· . 39 kg . Finnsheep -s ired ewes were 

l ighter (P< . 05 )  at  bir th than either Suf folk- or Targhee-s ired ewe s . 

Birth weight s recorded wer e 4 . 64 ,  4 . 89 and 4 . 88 kg for Finnsheep x 

Targhee , Suffolk x Targhee and Targhee ewes , respectively . Thes e  

f ind ing s are i n  agreement with work b y  many authors , including 

Oltenacu and Boylan ( 1 98 1b) , who se work included the same three breed s . 

Birth da tes differed (P< . 00 1 ) , part ially due to di fferent 

br eeding dates impo sed by management .  Average birth da te for all group s 

was March 4 ,  with a range of March 1 to March 7 for individual treatment 

groups . 

Weaning weight dif fered (P< . 00 1 )  between ewes of single vs 

mul tiple birth type s .  Single-born ewes averaged 30 . 0  kg , wi th mul t iple­

born ewe s averaging 25 . 1  kg . Breeds also differed (P< . 00 1 ) in weaning 

weight . The Finnsheep-s ired . ewes weighed 24 .• 3 kg , . wi th we ights o f  the 

Suffolk-sired and Targhee- s ired ewe s 29 . 1  and 29 . 2  kg , resp ec tively . 



TABLE 2 .  LEAST-SQUARES MEANS AND STANDARD ERRORS FOR EWE BIRTH DATE (DAYS AFTER 
JANUARY 1 ) , BIRTH WEIGHT , WEANING WEIGHT AND PREBREEDING WEIGHT (KG) 

Birth Bir th \·leaning Pre breeding 
Parame ter date weight weight we igh t  

Overall mean 63 . 20 4 . 6 8 26 . 8  45 . 3  

Ewe type of b irth * * *  * * *  * * *  * * *  

S ingle 65 . 7 2 ± . 8 1 7 a 
5 . 22 ± . 065

a 
30 . 0  ± . 45

a 
4 7 . 4  ± . 6 9a 

Multip le 6 2 . 40 ± . 5 1 3
b 

4 . 39 ± . 04 1
b 

2 5 . 0  ± . 2 9
b 

44 . 1  ± . 4 3
b 

Breed of sire -�* * * * * 1c 

Targhee 66 . 20 ± . 7 39a 
4 . 88 ± . 05 9

a 
29 . 2  ± . 4 1a 4 5 . 2  ± . 6 2  

S uf fo lk 65 . 7 3 ± . 847 a 4 . 88 ± . 0 56 a 
29 . 1  ± . 3 8a 

4 7 . 0  ± . 5 9 

Finnsheep 6 0 . 26 ± 1 . 03
b 

4 . 64 ± . 1 82
b 

2 4 . 3  ± . 5 7
b 

45 . 0  ± . 8 7 

* P< . 05 . 
*,� * P< . 00 1 . 
a , b  Means wi th unlike super cr ip t s  in the same co lumn and wi thin main e f f e c t s  differ  (P< . OS ) . 

ln 
......... 



Weaning weight differences were also in agreement with repor t s  from 

Ol tenacu and Bo ylan ( 19 8 1b) . 

Pr ebreeding weights obtained at  approximately 7 mo of age did 

not dif fer (P> . OS )  be tween breed group s . Values obtained were as 

fo llows (kg) : Finnsheep , 45 . 0 ; Suffolk , 4 7 . 0 ; and Targhee , 45 . 3 .  

S ingle-born ewe s were heavier (P< . OO l )  at breeding time wi th a weight 

of  47 . �  kg vs multip le-born ewe s at 44 . 1  kg . This 3 . 3-kg differ­

ence is similar to that reported by Price et al . ( 19 5 3 ) . 

Annual Ewe Weight 
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All treatment group s were we ighed o n  an annual bas is . Due to 

dif ferences which existed between management sys tems , the stage in the 

produc tion cycle at which ewes were weighed was different . The farm 

flock ewes were we ighed each year when the lambs were weaned . The _ range 

flock ewes were weighed at the t ime of breeding . Due to impo sed dif f er­

ences , the two systems were analyzed separately and were no t compared . 

Factor s us ed to test differenc es in ewe we ig�t were ewe typ e of  birth 

(type ) , br eed of ewe (breed ) and year of product ion (year ) . Least­

squares means and standard deviat ions for  the range flock ewe s are 

found in table 3 and for farm flock ewes in table 4 .  

Under the range system ,  ewe type of bir th was a highly signif i ­

cant source of  var iat ion (P< . OO l )  for the f irst br eeding season and 

s ignif icant (P< . OS )  at the second season . No dif f erences were found in 

any of the succeed ing year s • .  Thi s  is in agreement wi th resul ts found 

by Dun and Grewal ( 1 9 6 3 )  who found a typ e of birth hand icap for weight 

unt il 18 mo of  age . The br eed of ewe did no t af fect  breeding weight s 

· '  



TABLE 3 .  LEAST-SQUARES MEANS AND STANDARD ERRORS FOR ANNUAL EWE WEIGHT (KG) AT BREEDING 
(RANGE NANAGEMENT SYSTEM , ANTELOPE) 

Age in months 
Parameter 1 2  24 36 48 60 7 2  

Overall mean 45 . 0  65 . 2  68 . 9  70 . 8  69 . 1  66 . 9  

* * *  * Ewe type of birth 
Single 
Multip le 

48 . 9 + a . 96b 66 . 1 ± 1 . 1 7: 6 7 . 9  ± 1 . 25 72 . 4  ± 1 . 6 7  69 . 4  ± 1 . 7 1  6 8 . 5  ± 1 . 86 
43 . 3  ± . 5 1 63 . 4  ± . 63 6 7 . 9  ± . 66 6Q . O  ± . 76 6 7 . 1  ± . 82 65  . . 0 ± . 9 9 

Breed of ewe d ** * ,'( * *  * 
T 44 . 9 ± 

47 . 2  ± 
46 . 3  ± 

. 69 

. 68 
1 . 27 

65 . 4 ± . 86 69 . 4  ± . 88a 72 . 4  ± . 9 8a 7 1 . 6  ± 1 . 05a 6 9 . 6  ± 1 . 2 7a 
ST 
FT 

Year of production 
197 7 
1 9 78 
19 79 
1980 
198 1 
1 982 
1983 
1984 

* ,'( ,'( 
40 . 8  ± 
47 . 3  ± 
50 . 3  ± 

. 6 7a 

. 75
b 

1 .  1 1  c 

66 . 1  ± . 82 
63 . 0  ± 1 . 54 

�·� *"� 

a 70 . 5 ± • 83b 
62 . 5  ± . 90b 
6 1 . 4  ± 1 . 35 

7 1 . 0  ± . 84: 
63 . 3  ± 1 . 68 

72 . 7  ± • 9 4: 
66 . 9  ± 2 . 27 

70 . 2  ± 1 . 09� 
6 2 . 9  ± 2 . 26 

6 8 . 6  ± 1 .  1 3: 
6 2 . 0  ± 2 . 38 

"' * *  * * * 

7 1 . 2  ± • 86 a 
a 

a 

72 . 4  ± . 9 8b 
69 . 9  ± 1 . 0iab 70 . 8  ± 1 . 32b 

6 7 . 6  ± 1 . 02 
69 '. 6 ± 1 •  36b 

69 . 3  ± 1 . 5 a 6 4 . 7  ± 1 · 65b 

64 . 9  ± 1 . 34 
70 . 0  ± 1 . 64 

65 . 5  ± 1 . 6 4  
64 . 7  ± 1 . 9 5  

* P< . OS .  
'lo'- P< . 0 1 . 

�·d• * P< . 00 1 . 
� , b , c  Means with unlike superscr ipts in the same column and within main effects di f fer (P< . 05 ) . 

T = Targhee , ST = Suffolk x Targhee and FT = · Finnsheep x Targhee . 

1../1 
w 



TABLE 4 .  LEAST-SQUARES MEANS AND STANDARD ERRORS FOR ANNUAL EWE WEIGHT (KG) AT WEANING 

Parameter 

Overall mean 

Ewe type of birth 
Single 
Multiple 

Breed of ewe d 

T 
ST 
FT 

Year of product ion 
197 7 
1978 
1979 
1980 
198 1 
1982 
1983 
1984 

* P< . OS .  
*,'( P< . 0 1 . 

12 

53 . 8  

* 
54 . 8  ± 1 . 1 4: 
5 1 . 9  ± . 68 

5 1 . 8  ± 1 .  08 
54 . 3  ± . 9 7 
54 . 0  ± 1 . 28 

"�• * *  
57 . 0  ± . 94a 

55 . 6  ± 1 . 03: 
47 . 5  ± 1 . 38 

(FARM UANAGEMENT SYSTEM , BROOKINGS )  

Age in months 
24 36 48 60 72 

55 . 7  58 . 5  62 . 5  66 . 1  7 3 . 5  

5 7 . 3  ± 1 . 10 60 . 2  ± 1 . 38 65 . 2  ± 1 . 8 1  69 . 5  ± 1 . 7 8 74 . 5  ± 1 . 9 9  
55 . 4  ± . 65 57 . 2  ± . 82 62 . 5  ± 1 . 08 65 . 6  ± . 9 4  7 3 . 9  ± 1 . 28 

55 . 5  ± 1 . 00 56 . 8  ± 1 . 29 63 . 4  ± 1 . 68 66 . 0  ± 1 . 6 6  7 2 . 3  ± 1 . 9 8  
57 . 7  ± . 93 60 . 5  ± 1 . 15 66 . 1  ± 1 . 5 7 68 . 9  ± 1 . 6 2  7 7 . 4  ± 1 . 86 
55 . 8  ± 1 . 28 58 . 9  ± 1 . 5 7 62 . 0  ± 1 . 9 4  6 7 . 7  ± 2 . 0 7  7 2 . 9  ± 2 . 15 

* * ';�  * * 1c * * * * *  

62 . 5  ± a . 9 1b 
49 . 4  ± . 96 5 6 . 8  ± • 94: 
57 . 2  ± 1 . 30c 63 . 7  ± 1 . 1 2 66, . 2 ± 1 .  48: 

55 . 7  ± 1 . 68a 60 . 5  ± 1 . 43 6 3 . 6  ± 1 . 5 4ab 
64 . 8  ± 2 . 29a 6 7 . 4  ± 1 . 60: 68 . 1  ± 1 . 80: 

7 1 . 5  ± 2 . 1 3 7 6 . 3  ± 1 . 83b 
7 8 . 2  ± 2 . 35 

* ** P< . 00 1 .  
: , b , c �leans with unlike superscripts in the same column and wi thin main effects differ (P< . 05 ) . 

T = Targhee , ST = Suffolk x Targhee and FT = Finnsheep x Targhee . 
V1 
+=" 



for the fir s t  two br eeding seasons . Dur ing the third sea son , the 

Finnsheep x Targhee ewe s were light er (P< . OO l )  and the Suf folk x 
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Targhee and Targhee did no t dif fer . This same pattern remained for the 

duration of the exper iment , as the Finnsheep x Targhee ewes were 

lighter (P< . 05 )  through the s ixth breeding season and the Suf folk x 

Targhee and Targhee did no t differ (P> . 05 ) . The se resul ts would 

indica-te that we ight at 36 mo is the best ref lec t ion of  mature wei ght 

o f  the three breeds . Thi s  is  in agreement with reports by Barker 

( 19 7 5 )  who found Finnsheep cro ssbred s  to be lighter at mat ing than 

non-Finnsheep cr ossbred s . Calendar year of  P.�oduc t ion contributed to 

differences in ewe weight . Dif ferences due to year ar e highly dep endent 

upon environmental fac tors no t controllable by management and were no t 

consider ed to be of maj or interest . 

For the farm f lock, ewe type of birth was only a signif icant 

(P< . 05 )  source of var iat ion at weaning t ime of the firs t lamb crop . 

By weaning time of the second lamb crop , ewe s were 24 mo old and the 

differences were no longer de tectable . Ewe weight s did no t dif fer 

(P> . 05 )  be tween br eeds for any age of ewe . This may sugges t tha t 

weaning time is no t the mo s t  appropr iate time of the produ� tion cyc le 

to measure weight differences between breeds . As was found among the 

range ewes , year of produc t ion dif ferences (P< . 05 )  were  detected . 

Percentage of Ewe s Lambing o f  Tho se Exposed 

As a mea sur e of fer t i�ity , data are presented on the percentage 

of ewes lambing of tho s e  expo sed . Values ar e presented in table 5 .  No 

dif f erences (P> . 05 )  were found for fer tility between bir th clas ses o f  
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TABLE 5 .  PERCENTAGE OF EWES LAMBING 

Age in months 
Parameter 1 2  24 36 48 60 72 

Overall mean 60 . 3  85 . 1  87 . 0  93 . 6  88 . 5  87 . 1  

Ewe type of birth 
S ingle 6 1 . 4  9 0 . 7  85 . 1  93 . 5  84 . 9  85 . 3  
Mul tiple 5 9 . 8  82 . 2  88 . 0  93 . 7  90 . 6  88 . 2  

Breed of a * * *  ewe 
T 40 . 5  86 . 8  85 . 3  92 . 9  9 1 . 4  82 . 8  
ST 6 6 . 4  84 . 0  89 . 1  92 . 3  80 . 2  87 . 9  
FT 7 2 . 2  84 . 6  86 . 4  95 . 8  9 1 . 8  90 . 6  

Year o f  produc t ion * *  
1 9 7 7  50 . 0  
1 9 7 8  63 . 3  86 . 1  
1 9 7 9  7 1 . 9 82 . 2  80 . 0  
1 98 0  88 . 5  93 . 6  94 . 3  
1 98 1  86 . 4  94 . 3  83 . 2  
1 98 2  9 1 . 3  92 . 9  89 . 1  
1 98 3  89 . 8  85 . 0  
1 984 88 . 0  

Management system 
Farm 87 . 2  85 . 2  92 . 3  88 . 3  84 . 8  
Range 82 . 7 89 . 2  95 . 3  88 . 7  90 . 2  

** P< . 0 1 . 
*** P< . 00 1 . 
a T Targhee , ST Suf folk x Targhee and FT Finnsheep x Tar ghee .  
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ewe , single v s  mul tiple . Breed s dif fered (P< . 00 1 ) in their abi l ity to 

lamb at 1 year of age . At this age ,  overall fer til i ty wa s 60 . 3% with 

br eed values of 40 . 5% for Targhee , 6 6 . 4% for Suf folk x Targhee and 7 2 . 2% 

for Finnsheep x Targhe e .  The super iority of the Finnsheep for fer t il i ty 

at 1 year of  age wa s fur ther documented by Olt enacu and Boylan ( 19 8 1a )  

and Barker ( 19 7 5 ) . Year s dif f ered (P< . 0 1 )  for fer til ity only a t  the 

fir s t  -breed ing seaso n .  For ages 2 through 6 years , breeds did no t 

dif fer (P> . OS ) . No breed group cons is tently had higher value s nor did 

the rank between the three breed groups remain cons tant . At no age of 

ewe did management systems dif fer (P> . OS ) . � t is of interes t to no te 

tha t the lowest  fer t il it y  was found at the fir s t  season , wi th a marked 

increase by the second season, 60 . 3% vs 85 . 1 % .  This is  in agreement 

with work repor ted by Forres t and Bich�rd ( 1 9 7 4 )  who found · similar 

responses . The cons is tent r ise in fer tility with a peak at 4 years o f  

age (93 . 6% )  and small reduc tions at ages 5 and 6 sugges ted a curvi -

linear response similar to that descr ibed by Dicker son and Glimp ( 19 7 5 ) . 

It is important to remember that , due to ewes leaving the exp eriment , 

the performance of older ewe s i s  der ived from fewer individuals . In 

add ition , failur e to lamb in two consecut ive seasons automatically 

elimina ted a ewe from the study . 

Date  o f  Bir th ---- -- -----

Re sult s on date of lamb b ir th are presented in tab le 6 .  Typ e , 

br eed , year , management system (management) , sex of lamb (sex) and number 

of lambs born (number born) were used to evaluate  bir th date diff erences . 



TABLE 6 .  LEAST-SQUARES �lEANS AND STANDARD ERRORS FOR DATE OF BI RTH OF LAMBS ( DAY S AFTER JANUARY 1 )  

Par ame ter 

Over a l l  mean 

Ewe type of b ir t h  
S ingl e  
Mul t i ple 

Breed of ewec 
T 
ST 
FT 

Year of produc t ion 
197 7 

1 2  24 

7 3 . 5  74 . 8  

1 2 ; s  ± 1 . 69 72 . 9  t 4 . 7 7 
75 . 8  ± 1 . 30 78 . 2  ± 3 . 24 

7 7 . 3  
74 . 9  
70 . 3  

* 
2 . 7 68 78 . 0  

a 1 . 48b 7 7 . 3  
1 . 40 7 1 . 3  

** *** 
7 3 . 3  1 . 8 1a 

4 . 49 
3 . 7 3 
7 . 45 

1 9 7 8  
1 979  
1 980 

7 1 . 3  1 . 22: 6 1 . 6  ± 3 . 9 1� 
7 7 . 9  2 . 0 1  84 . 7  ± 4 . 29b 

80 . 2 ± 5 . 43 
198 1 
1 982 
1 98 3  
1984 

*** Management sys t em 
Farm 
Range 

a 
5 6 . 7  ± 3 . 68b 
94 . 4  t 4 . 06 

Sex o f  lamb 
Fema l e  
Ha l e  

Number o f  lamb s born 

74 . 6  ± 1 . 29 74 . 1  ± 3 . 92 
73 . 8  ± 1 . 60 77 . 0  ± 3 . 83 

S ingle 7 3 . 9  ! . 87 76 . 3  ! 4 . 7 1  
Hul t i ple 74 . 4  ± 2 . 33 74 . 8  ± 3 . 83 

Age in mon ths 
36 48 

82 . 0  79 . 9  

8 3 . 8  ± 1 . 18 
8 3 . 3  ± . 8 2  

85 . 6  ! 
84 . 3  ± 
80 . 7  ± 

* * *  

. 99 

. 86 
1 . 83 

86 . 7  :!: 1 . 06� 
80 . 6  ± l . OOb 83 . 3  :!: 1 . 4 1  

*** 
59 . 9  :!: . 89� 

107 . 2  ± 1 . 0 3  

8 3 . 1  ± 1 . 02 
84 . 0  ± . 89 

83 . 8  ± l .  22 
83 . 3  ± . 8 1  

84 . 6  ± 1 . 2 7  
82 . 5  ± . 8 1  

84 . 8  ± 1 . 05 
8 1 . 5  ± . 98 
84 . 3  ±· 1 .  7 7  

82 . 6  1 . 0 3  
82 . 1  1 . 16 
85 . 9  1 . 4 7  

*** 
59 . 1  ± . 94: 

108 . 0  ± 1 . 09 

84 .0 ± 1 . 00 
8 3 . 1  ± • 99 

84 . 1 ± l .  14 
8 3 . 0  ± . 89 

60 

80 . 3  

82 . 2  ± 1 . 5 3 
82 . 9  ± 1 . 06 

** 
86 . 9  ± 1 . 2 9a 
8 3 . 6  ± 1 . 16: 
7 7 . 1 ± 2 .  52  

80 . 4  1 .  26 
82 . 2  1 .  38 
85 . 1  1 . 9 1  

*** 
58 . 6  ± 1 . 1 4: 

106 . 5  ± 1 . 36  

83 . 5  ± 1 . 2 1  
8 1 . 5  ± 1 . 3 3  

82 . 0  ± 1 . 6 7  
8 3 . 1 ± . 9 3  

7 2  

8 2 . 6  

84 . 2  ± 1 .  9 5  
86 . 3  ± 1 . 1 5 

86 . 0  ± 1 . 65 
84 . 5  ± 1 .  29 
85 . 3  t 2 . 76 

85 . 2  1 .  5 7  
86 . 6  1 .  39 
84 . 1  2 . 63 

*** 
6 1 . 4 ± 1 .  84: 

1 09 . 1  :!: 1 . 4 1  

85 . 4  ± 1 . 4 1  
85 . 1  ± 1 . 6 7  

85 . 8  ± 2 . 2 7 
81 • •  1 ± . 9 7  

* P< . O S . 
** P< . 0 1 . 

!*� P< . 00 1 . 
• Means wi th unl ike sup(! r sc r i p t s  in the same column and wi t h i n  ma i n  e f fec ts d i f f e r  (1'< . 0 5 ) . c 

T = Targhe e ,  ST = S u f folk x Targhee and FT = F innsheep x Targhe e . 

Vl 
00 
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Ewe type o f  birth ,  sex of  lamb and number of  lambs born failed to have 

any signif icant ef fec t (P> . OS )  on the date of birth . Finnsheep x 

Targhee ewes lambed earl ier (P< . OS )  at 1 and 5 years of age . At thes e 

two ages , the range in average b ir th date was 7 to 10  d .  The di f f er ­

ences found due t o  year of produc tion and management system were due 

in large par t  to differences impo sed by management and were of l i t t le 

prac tical importance . · 

Lamb Bir th Weight 

Individual b ir th weight s were obtained and recorded for all 

lambs . Type ,  breed , year , number born , sex and management were used 

to test the main ef fec t s . Least-squares means and s tandard error s are 

shown in tab le 7 .  

Lamb bir th we ights differed (P< . 0 1 )  wi th ewe type o f  birth . for 

ewes 1 and 3 years of age . S ingle-born ewes produc ed lighter lamb s 

for the f irst two seasons . However , values only dif fered (P< . OS )  for 

ewes at 1 year of  age . At 3 year s of age , single-born ewes produced 

heavier (P< . 0 1 )  lamb s .  This trend . remained through age 5 ,  although 

values were similar (P> . OS ) . The var iat ion in dif ferences found is  

in agreement with work repor ted by Terr ill and S toehr ( 1942 ) who found 

no cons istent dif fer ences in lamb weights be tween ewes born as s ingles 

or twins . 

Lamb birth weight s differed (P< . 0 1 )  for the br eed groups at 

each age . Finnsheep x Tar ghee ewe s produced the lighte st  lamb s at each 

age of ewe . Targhee and Suffolk x Targhee ewes produced lambs similar 

(P> . OS ) in we ight at age 1 and 2 years , af ter which the Targhees were 



TABLE 7 .  LEAST-SQUARES MEANS AND STANDARD ERRORS FOR WIB BI RTH WE IGHT (KG) 

Parame t e r  1 2 24 

Ove r a l l  mean 4 . 54 4 . 40 

Ewe type o f  b i r t h  ** 
4 . 3 7 ± . 1 3 1: S i ngle 4.  64 ± . 08 7  

Mul t i p l e  4 .  76 ± . 1 0 3  4 . 7 5 ± . 06 2  

Br eed o f  ewe 
d *** ** 

T 4 . 89 ± . 2 1 6
a 

4 . 94 ± . 07 9
a 

ST 4 . 7 9 ± . u o: a 
4 .  74 ± . 06 9b 

FT 4 . 02 ± . 260 4 .  4 1  ± • 3 6 7  

Yea r o f  produ c t ion *** 
1 9 7 7  4 . 7 6 ± . 32 1  

1 9 7 8  4 . 4 4 ± . 096 4 . 85 ± . 0 7 �: 
1 9 7 9  4 . 5 1 ± . 1 6 7  4 . 29 ± . 080 
1 980 4 . 95 ± . 1 02 

a 

1 98 1  

1 98 2  
1 9 8 3  
1 984 

Number o f  lambs bo rn *** *** 
S ingle 4 . 96 :± . 084: 5 .  27 ± . 1 00: 
Mul t i ple 4 . 1 7  ± . 1 7 3  4 . 1 2 ± . 060 

Sex of lamb 
Fema l e  4 .  5 9 :± . 1 09 4 . 65 ± . 0 7 3  
Ma l e  4 . 5 5 ± . 1 1 6  4 .  7 4  ± . 07 3  

Management sys tem *** 
4 . 84 ± . 0 7 1� Farm 

Range 4 . 5 5 ± . 07 6  

---

* P< . 05 .  
** P< . 0 1 . 

Atje in months 
36 48 

4 . 69 4 . 96 

** 
a ,, , go ± . 098
b 

5 . 36 ± . 0 96 
5 . 2 2 ± . 0 7 4  5 . 2 3 ± . 06 5  

***  *** 
5 . 5 0 ± . 084� 
5 . 1 3 ± . 0 7 5  

5 . 7 3 ± : 0 8 3: 
5 . 38 ± . 00 7  

4 . 54 ± . 1 60
c 

4 . 78 ± . 1 3 6
c 

4 . 98 ± . 09 9  
5 . 02 ± . 084 5 . 29 ± . Ot H  
5 . 1 7 ± . 1 2 2  5 . 4 5  ± . 09 0  

5 . 1 5 ± . 1 1 5 

*** *** 
a 

5 . �6 ± . 098: s .  73 ± . 1 1 6
b 

4 . 38 ± . 05 7  4 . 7 3 ·± . 0 5 7  

* *** 
4 . 94 ± . 088: 
5 . 1 8 ± . 0 7 7  

5 . 10 ± . 0 76� 
5 . 49 ± . 0 7 8  

* *  
a 

5 . 20 ± . 0 7 9
b 

5 . 40 :± . 0 7 5  
4 . 9 2  ± . 089 5 . 19 ± . 08 3  

6 0  

4 . 8 7  

5 . 3 7 ± . 1 1 5 

5 .  2 1  ± . 0 85 

* * *  
5 . 4 9  ± . 0 9 7� 
5 . 2 0 ± . 090

b 
4 .  7 7  ± . 1 99 

5 . 3 3 ± . 0 1 0 
5 .  1 2  ± . 00 7  
5 . 4 2  ± . 1 4 7  

*** , a 
5 . 85 ± . 1 4 l

b 
4 . 7 3 ± . 05 7  

5 . 30 ± . 09 3  

5 . 2 8 ± . 1 04 

* 
5 . 4 1  ± . 09 1� 
5 . 1 7 ± . 1 04 

7 2  

4 . 7 4 

5 . 2 3 ± . 1 5 3  
5 . 3 2  ± . 09 '• 

**;, 
a 5 . 8 2 ± . l 2 7
b 

5 . 30 ± . 1 06 

4 . 69 ± . 2 1 7 c 

5 .  1 7  ± • 1 30 
5 . 2 6 ± . 1 09 

5 . 38 ± . 20 5  

*** 
5 . 8 7  ± . 1 9 1: 
4 . 6 7  ± . 060 

* 
5 .  1 2  ± . 1 1 3: 
5 . 4 2  ± . 1 32 

5 .  29 ± . 1 5 0  
5 .  2 5  ± . 1 09 

*** P< . OO l . : ,
b

,
c 

Heans \-li th un l i ke supersc r i p t s  in t he same co l umn and w i t h i n  ma in e f f e c t s  d i f f e r ( P< . 0 5 . 
T • Tar ghee , ST = S u f folk x Targhee and FT = F innsheep x Ta rghee . Cl' 0 



heavier (P< . 05 ) . The r educ t i on in lamb birth weight by the us e of 

Finn sheep ewes is in agr eement with studies rep or ted by Barker ( 1 9 75 )  

and No t t er and Copenhaver ( 1 9 80 ) . 

S ing le-born lambs wer e  heavier (P< . 00 1 )  than tho se lamb s b orn 

as mult iples . Thi s  follows wel l-do cumented f inding s by numerous 

author s . The d i f f erence be twe en the b i r th c lasses o f  lambs was the 

leas t from 1 -year- old ewe s at . 7 9 kg and the greate s t  from 3 -y ear-old 

ewe s at 1 . 36 kg . 

Female lambs w�r e  lighter (P< . 05 )  than male lambs from ewe s 

6 1  

3 ,  4 and 6 years o ld .  Lamb b ir th weight s diQ
.
not d i f f er (P> . 0 5 ) for 

ewe s o f  o ther age s . Thi s  incons i s t ency be tween lambs of  di f f erent sexes 

does not fol low the wid e ly held f ind ing that male lambs are heavier at 

b ir th than female lamb s .  

Although lambs p r oduced under farm f lo ck cond i t ions were 

heavier at each age  based on lea st- square s  means , they only di f f ered 

(P< . 05 )  for  lamb s from 2- , 3- and 5-year-old ewes . 

Number o f  Lambs Born Per Ewe Exposed 

One of the mos t  c ommon factors used to compare ewe perf ormance 

is  the number of lamb s born per ewe expo sed ( lambing p er centage ) .  

Leas t- square s means and s t andard err or s  for number of  lamb s born p er 

ewe expo sed are found in tab le 8 .  Factor s analyzed were typ e , b reed , 

year and management .  

Lamb ing percentage d i f f ered (P< . 05 )  be tween ewes born as s ingles 

vs mu ltipies for 2-year-o ld ewe s . For 2-year-o ld ewes s ingle-born ewes 

produced 1 . 5 3 lamb s per ewe exp o s ed compared to 1 . 3 1  for mul t i p le-bo rn 



TABLE 8 .  LEAST-SQUARES HEANS AND STANDARD ERRORS FOR NUMBER OF LAMBS BORN PER EWE EXP OS ED 

Age i n  mon ths 
Parame ter 1 2  24 36 48 60 7 2  

Overall me an . 7 9 1 . 36 1 . 48 1 . 6 3 1 .  6 2  1 . 7 2 

Ewe type o f  b i r th * 
S ingle . 86 ± . 0 7 2  1 . 5 3 ± . 08 2: 1 . 4 3 ± . 09 4  1 . 6 7 ± . 0 9 7  1 . 5 8 ± . 1 1 3  1 . 80 ± . 1 3 7  

Mul t i p le . 7 4 ± . 04 2  l .  3 1  ± • 048 1 . 48 ± . 05 6  1 . 6 7 ± . 05 6  1 . 6 3 ± . 069 1 .  7 1  ± . 0 90 

Breed of .ewe 
d *** *** *** *** *** ** * 

• 45 ± . 06 2: 1 . 1 2  ± . 07 1 a l .  20 ± . 0 7 9 a a 
1 . 4 3 ± . 096a a T 1 . 42 ± . 0 79  1 . 50 ± . 1 2 1  

ST 
a a a a a 

. 80 ± . 05 8  1 .  20 ± . 065
b 

1 . 35 ± . 0 7 5
b 

1 .  44 ± . 0 7 3
b 

1 . 3 3 ± . 09 1
b 

1 . 5 2 ± . 10 9
b FT c 

1 .  1 4  ± • 087 l .  9 4  ± . 10 1  1 .  80 ± . 1 1 9  2 . 15 ± . 1 2 5  2 . 05 ± . 0 42 2 . 2 4 ± . 1 7 1  

Year of p roduc t ion *** 
19 7 7  . 5 8 ± . 056: 
1 9 7 8  • 95 ± . 06 2

b 
1 . 4 2 ± . 065 

1 9 7 9  • 8 6  ± • 084 l .  4 2  ± . 07 0  1 . 44 ± . 0 7 4  

1 9 80 1 . 4 3 ± . 09 7  1 . 46 ± . 0 83 1 . 60 ± . 0 7 5  
1 9 8 1  1 . 46 ± . 10 7  1 .  7 7  ± . 08 3  1 . 5 4 ± . 0 88 

1 9 82 1 .  65 ± . 109 1 .  70 ± . 1 00 1 . 7 2 ± . 1 1 7 

1 9 8 3  1 . 5 8 ± . 1 2 9  1 . 6 3  ± . 1 2 2  

1 9 84 1 . 9 1  ± . 16 2  

Management sys tem 
Farm 1 .  50 ± • 060 1 . 48 ± . 06 8  1 . 6 7  ± . 066 1 . 6 4 ± . 0 7 9  1 . 89 ± . 0 95 

Range 1 . 34 ± . 06 6  1 .  4 2  ± . 0 7 6  1 .  6 8  ± . 0 7 9  1 . 58 ± . 09 4  1 . 6 2  ± . 1 1 7  

* P< . OS .  
* *t P< . 00 1 . 

: ·  ,
c 

Means with unlike supe rs c � i p t s  in the s ame co lumn and wi thin mai n  e f f e c t  d i f fe r  (P< . OS ) . 
T = Targhee , ST = Suffo lk x Targhee and FT = Finnsheep x Targhee .  0' N 



ewe s . For all o ther age s of ewe s ,  lambing percentage did no t dif fer 

(P> . OS ) . It  i s  of interest to no te tha t  mul tiple-born ewes did have 

6 3  

at  least a s  high o r  higher lambing per centage for all other ages excep t 

6 year s of age . This increase in lambing p ercentage was also repor ted 

by Dun and Grewal ( 1 9 6 3 ) . The pattern of mul tiple-born ewes produc ing 

more lamb s during middle  age and then dropping is in agreement wi th 

repor t s  by Bahar in and Beilhar z ( 1 97 7 ) . 

Ewe breeds differed (P< . 00 1 )  in lambing percentage for each 

age of ewe . F innsheep x Targhee ewe s produc ed more lambs than the 

Targhee or Suffolk x Targhee did at each of the six ages . Suf folk x 

Targhee ewe s had a higher (P< . OO l )  lambing percentage than the Targhee 

for 1-year-old ewes . The Targhee and Suffolk x Targhee ewes did no t 

dif fer (P> . OS )  in any of the succeed ing ages . The advantage of the 

Finnsheep is consistent with reports  from Oltenacu and Boylan ( 19 8 1a ) , 

Magid et al . ( 1 9 8 1b )  and Barker ( 19 7 5 ) . The similar value s for the 

Targhee and Suffolk x Targhee are in agreement with work by Oltenacu 

and Boylan ( 198 1b)  and Dicker son and Glimp ( 19 7 1 ) . 

Year s were only s ignif icantly dif ferent for 1-year-o ld ewes 

(P< . OO l ) . Management system was not a s ignif icant sour ce of  var iat ion 

for any age of ewe . 

Based on overall least-squares means , lambing percentage 

increased wi th increas ing age of ewe excep t for age 5 when lamb ing was 

slightly less . By placing conf idenc e l imits around the overall mean 

at a t value of . OS and compar ing adj acent means , 
.
only 1-year-o ld and 



2-year-old ewes differed in lambing percentage . The same age effect 

was found by Barker ( 1 975 ) . 

Number of Lambs Born Per Ewe Lambing 

6 4  

By eliminating those ewes failing t o  lamb , i t  is  possible t o  

more accurately determine the ewes producing greater numbers o f  lambs 

per litter . This trait is many times termed fecundity . Factors used 

to evaluate this were type , breed , year and management . Least-squares 

means and standard error s are found in table 9 .  

Numbers of lambs born per ewe lambing were not different (P> . OS )  

between single- or multiple-born ewes a t  any age o f  ewe . Years dif fered 

(P< . OS )  for 1- and 3-year-old ewes . Management systems differed (P< . 00 1 )  

for ewes in their sixth lambing season , a t  which time the farm flock 

ewes produced . 49 more lamb per ewe lambing than the range flo ck ewe s . 

This difference may have been due in part to a greater number of 

Finnsheep ewes being present in the farm flock (39 vs 19 ) . 

Ewe breeds differed (P< . 00 1 )  for each age of ewe . Finnsheep x 

Targhee ewes had a higher (P< . 00 1 )  fecundity rate at each age . Suffolk 

x Targhee and Targhee ewes did no t dif fer (P> . OS )  at any age excep t for 

2-year-old ewes , at which time the Suffolk x Targhee produced . 1 7 more 

lamb per ewe lambing than the Targhee ewes . The advantage of Finnsheep 

breeding in fecundity was as apparent as was found for lambing 

percentage . 

Based on overall least-squares means , number of lambs born per 

ewe lambing increased with increasing age of ewe . Values were the 

highest for 6-year-old ewes at 1 . 97 .  Based on confidence limi ts of . 05 



TABLE 9 .  LEAST-SQUARES MEANS AND STANDARD ERRORS FOR NUMBER OF LAMBS BORN PER EWE LAMBING 

Age .in months 
Parameter 12 . 24 36 48 60 72 

Overall mean 1 .  31  1 . 59 .1 .  70 1 . 74 1 . 83 1 .  9 7  

Ewe type of birth 
Single 1 . 25 ± . 05 5  1 .  6 5  ± . 060 1 .  73 ± . 0 70 1 . 73 ± . 082 1 . 83 ± . 0 89 1 . 99  ± . 098 
Multiple 1 . 28 ± . 040 1 . 5 7 ± . 037 1 .  72 ± . 042  1 .  78  ± . 048 1 . 84 ± . 05 3  1 . 88 :t . 063  

Breed of ewe 
d ,'(** *** *** *** *** *** 

T 1 . 08 ± . 060
a 

1 . 24 ± . 052� 1 . 46 ± . 060
a 

1 . 5 3  ± . 068
a 

1 . 6 3  ± . 0 76
a 

1 . 7 6  ± . 092
a 

ST 1 . 1 7 ± . 044� 1 .  4 1  ± . 050 1 . 55 ± . 054: 1 . 55 :t . 064: 1 . 59  ± . 0 7 1: 1 .  7 1  ± . 0 78: 
FT 1 . 5 3 ± . 065 2 . 18 ± . 074

c 
2 . 17 ± . 089 2 . 1 7 ± . 1 05 2 . 2 7 ± . 108 2 . 33 :t . 1 18 

Year of produc tion ** * 
197 7 1 .  20 ± . 055� 
1978 1 . 40 ± . 050 1 . 64 ± . 048 
1979 1 . 19 ± . 063

a 
1 . 65 ± . 053  . 1 . 83 ± . 05 7� 

1980 1 . 54 ± . 069 1 .  62 ± . 060 
b 1 . 67 ± . 064 

198 1 1 . 7 2 ± . 080
a 

1 . 83 ± . 0 7 1  1 . 8 1  ± . 0 69 
1982 1 ,. 7 6 ± . 09 4' 1 . 8 1  ± . 0 76 1 . 88 ± 0 . 82 
1983 1 . 88 ± . 1 06 1 . 79  ± . 086 
1984 2 . 13 ± . 1 20 

Management system *** 
Farm 1 . .  67 ± . 044 1 .  77 ± . 050 1 . 80 ± . 085 1 . 86 ± . 0 6 1  2 . 1 8 ± . 069·� 
Range 1 .  55 ± . 049 1 .  68 ± . 057  1 .  70 ± . 068 1 . 80 ± . 0 74 1 . 69 ± . 084 

* P< . OS .  
** P< . 0 1 .  

*** P< . 00 1 . 
: , b , c  

Means wi th unlike super scr ipts irt the same column and within main effects differ (P< . 05 ) . 
T = Targhee , ST = Suf_folk x Targhee and FT = Finnsheep x Targhee . 0\ V1 
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about the mean , only 1- and 2-year-old ewes differed in number of  lambs 

born p er ewe lambing . 

To tal Weight Born Per Ewe Lambing 

Litter we ight of  ewe is a reflection of the number born to 

that l it ter and the individual weight of each lamb . Typ e ,  breed , year , 

management and number born were used to test  the main ef fects . Lea s t­

squares means and standard error s for to tal weight born per ewe lamb ing 

are found in table 1 0 . 

Lit ter we ights differed (P< . OS )  for ewe type of birth for 

1-year-o ld ewe s .  The difference for that age was only . 1  kg and the 

advantage was for the mult iple-born ewes . For all other ages , . differ ­

ences were les s than . 5  kg be tween the two group s and they did no t 

differ (P> . OS ) . Year s differed (P< . 0 1 )  only for 2-year-old ew�s . 

Litter we ights under farm flock cond itions were higher a t  each 

age of ewe and were dif ferent (P< . OS )  for each age excep t 4 year s . The 

greate s t  variat ion between management groups was for 6-year-old . ewes 

when farm flock ewe s produced 2 . 0 kg more lamb per lit ter than range 

flock ewes . 

Breeds differed (P< . OS )  in litter we ight for all ages excep t  

1-year-old ewe s . For the ages when br eeds differed , the Finnsheep x 

Targhee ewes had the highest  values . Rank between the Suf folk ·x 

Targhee and Targhee breeds was no t cons istent acro ss age . The 

increased weight of  the Finnsheep x Targhee br eeds was mo s tly a func t ion 

of increased number of lambs per lit ter . The advantage of the Finnsheep 



TABLE 10 . LEAST-SQUARES MEANS AND STANDARD ERRORS FOR TOTAL WEIGHT 
OF LAMBS BORN PER EWE LAMBING (KG) 

Age in months 
Parameter 1 2  24 36 48 60 72 

Overall mean 5 . 9  7 . 0  7 . 9  8 . 6  8 . 9 9 . 3  

Ewe type of birth * 
Single 5 . 9  ± . 22� 7 . 3  ± . 22 7 . 7  ± . 25 8 . 6  ± . 32 8 . 9 ± . 37 9 .  6 ± . 39 
Multiple 6 . 0  ± . 1 6 7 . 0  ± . 14 8 .  2 ± . 15 8 . 5  ± ,. 1 9 8 . 8  ± . 2 2 8 .  9 ± . 24 

Breed of ewe c *** * * ** ** 
T 5 . 6  ± . 24 6 . 4  ± . 1 9a 7 . 8  ± . 2 1a 8 . 4  ± . 2 7a 9 . 2  ± . 3 2a 9 . 7  ± . 36� 
ST . . 5 . 7  ± . 18 6 . 6  ± . 18� 7 . 5 ± . 20� 7 . 9 ± . 25� 8 . 0 ± . 29a 8 . 4 ± . 30 
FT 5 .  9 ± • 26 8 . 4 ± . 27 8 . 6  ± . 32 9 . 3  ± . 4 2  9 . 5 ± . 45a 9 . 7  ± . 4 6a 

Year of production ** 
197 7 5 . 8  ± . 22 
1978 6 . 0  ± . 20 7 . 6  ± . 1 8� 
1979 5 .  3 ± . 25 6 . 7 ± . 20 b 8 . 0  ± . 20 
1980 7 . 1 ± . 25a 7 . 7  ± . 2 1  8 . 3  ± . 25 
1 98 1  8 . 2 ± . 6 3  9 . 0 ± . 28 , 8 . 8  ± . 29 
1982 8 . 4  ;t . 3 7 8 . 4  ± . 32 8 . 8  ± . 32 
1983 9 . 3 ± . 44 8 . 9  ± . 34 
1984 10 . 0  ± . 4 7  

Management system *** ** * *** 
Farm 7 . 7  ± . 1 6� 8 . 3 ± . 18� 8 . 9  ± . 23� 9 . 3  ± . 25 10 . 3  ± . 2 7� 
Range 6 . 6 ± . 18 7 . 6  ± . 20 8 . 2  ± . 2 7 8 . 5  ± . 3 1 8 . 3 ± . 33 

-

* P< . 05 .  
** P< . 0 1 . 

:*� P< . 00 1 .  
' Means with unlike superscripts in the same column and within main effects differ (P< . 05 ) . c "' T = Targhee , ST = Suffolk x Targhee and FT = Finnsheep x Targhee . ""-J 



x Targhee in produc tion of lit ter s of  greater weight is in agreement 

with repor ts  by Meyer and Brad ford ( 19 7 3 ) . 

Based on overall lea st- squares means , litter weight increased 

wi th increased age of ewe . The se we ight increases were dif f erent 

(P< . 05 )  through 4 year s of age . 

Lamb Los ses 
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The cause o f  lamb lo s ses from birt� t o  weaning were ca tegor ized 

into one o f  f ive classes : born dead , died shor tly after birth (wi thin 

7 d) , unknown cause (7 d of age to weaning ) ,  graf ted or bummed and 

disease . Tho se ewes producing more than two lambs were no t given an 

opportunity to nur se more than two . This practice is  one of a 

prac t ical na ture . Never thele s s ,  it is  rec ognized that statis t ically 

it may penalize ewes and groups of  ewes bearing tr ip lets . 

The percentages o f  lamb lo sses in the five categories are 

presented in table 1 1 .  The cause with the highe st  percentage lamb 

lo sses was unknown . Ranking of the other causes was variable between 

years . It is evident , however , that , as the numbers of mul tip le b i r ths 

increased with increasing age of the ewe , the percentage of lambs 

graf ted and bummed also increased . 

The overall percentages o f  lambs los t for each year are 

presented in table 12 . The highe s t  lamb lo ss percentage was found 

among 1-year-old ewes and declined to the lowes t  leve l for 4 -year -o ld 

ewes .  This trend is in agreement with wo rk reported by S idwel l  et al . 

( 19 6 2 ) . 
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TABLE 1 1 . CAUSE OF LAHB LOSS ,  BIRTH TO WEANING ( % )  

Age of ewe in months 
Cause of loss 1 2  2 4  36 48 60 72 

Born dead 8 . 1 1 3 . 6  8 . 1 9 . 8  9 . 9  1 2 . 5  
Died shgrtly after birth a 5 . 4  1 2 . 9  1 3 . 5  4 . 9  8 . 8  6 . 3  
Unknown 49 . 5  45 . 0  52 . 3  46 . 3  38 . 5  3 1 . 3  
Grafted or bummed 2 . 7 1 1 . 4  1 7 . 1  3 1 . 7  39 . 6  42 . 7  
Disease c 34 . 2 1 7 . 1  9 � 0  7 . 3  3 . 3  7 . 3  

: Within 7 d of birth . 
Seven d of age to weaning . c Disease related to cause of death was specified . 

Type , breed , year , sex , management and number of lambs born 

were used ·to tes t differences in percentage of lambs los t  from b irth 

to weaning ( table 1 2 ) . Per centage of lambs lost did not differ (P> . OS )  

by type or sex . The effect of  sex on lamb survival was also reported 

by Galal et al . ( 19 8 1 )  and Meyer and Clarke ( 19 70 ) . At 1 year of age , 

Targhee-born lambs had higher (P< . OS )  mortality than the average . No 

other breed differences were significant , which was also found by 

Hohenboken et al . ( 19 7 6 ) . The range management system had a lower 

(P< . OS )  percentage of lambs lost for 6-year-old ewes . Lamb survival 

was greater (P< . OS )  for single-born lambs for 2- , 5- and 6-year-old 

ewes . 

Lamb Weight at Weaning 

All lambs within management system were weaned on the same day 

within the same year . Averag� age at weaning for the farm flock lambs 

was 7 7 . 5  d and 7 8 . 0 d for the range flock lambs . Some variabi lity did 

exist be tween years and management system .  This  variation may be a 
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TABLE 1 2 . PERCENTAGE OF LAMBS LOST FROM BIRTH TO WEANING 

Age in months 
Parameter 1 2  24 36 48 60 72  

Overall mean 34 25 22 17  22 29 

Ewe type of  birth 
S ingle 33 29 2 1  16 17 24 
Mul tiple 35 2 3  2 2  18 25 32  

Breed of a ewe 
T . 4 6* 24 17 14 14 2 1  
ST 34 28  19  16  19 25 
FT 30 24 27  21  30 3 7  

Year o f  produc t ion 
1 9 7 7  14 * 
197 8 38 26 
1 9 7 9  35 25 25 
1 980 23 24 18 
1 9 8 1 14 19 22 
1 9 8 2  1 2  26 33 
1 9 8 3  16 25 
1 984 29  

Sex o f  lamb 
Female 29 25 22 16 20 26  
Male 39 25  22 18 24 3 2  

Management system 
Farm 28 24 18 28 35 
Range 2 1  20 20 14 18 * 

Number of lambs born 
S ingle 36 15 * 13 10 12 * 1 4 * 

Multiple 32 29  24  19  24  3 1  

a T = Targhee , ST = Suf folk x Tar ghee and FT = Finnsheep x Targhee . 
* P< . 05 ,  from overall mean at tha t age of ewe . 
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maj or factor for sta t i s t ical differ ences found for the se two parameter s . 

Type , breed , year , management , sex and birth/rearing class were used 

to test difference s  in lamb weaning weight . Three birth/ rearing 

classes were developed . They were single-born lambs raised as s ingles , 

twin-born lambs raised as singles and twin- or tr iplet-born lambs 

raised as twins . Leas t- square s  means and standard errors for lamb 

weight at weaning ar e found in table 1 3 . 

Lamb weaning weights did no t dif fer (P> . 05 )  between lamb s 

born from single- or mult iple-born ewes at any age o f  ewe . Breed o f  

ewe was no t a signif ic ant source o f  variatiop for lamb weight a t  

weaning (P> . 05 ) . All lambs produced were 1 / 2  blood Suf fo lk , and this 

may have tended to have equal ized weaning weight s .  This does conf lict  

somewhat with find ings by Ve sely and Peters ( 19 7 2 ) , who at tr ibuted mo s t  

of the outcome in weaning weight to the breed o f  dam . 

Year and management were signif icant (P< . 05 )  in de termining 

weaning we ight . Par t o f  the se dif ferences may be exp lained by the 

variat ion in age at weaning time between the se factors . 

At each age of  ewe , male lambs were heavier than female lambs . 

Fo r 2- , 3- and 4-year-old ewes , the dif ferences were signi f icant (P< . 0 1 ) . 

On the average ,  male lambs were 2 . 2  kg heavier than female lamb s . This 

2 . 2�kg advantage is in the middle of the range found by numerous 

authors . 

Difference s  in lamb . weaning weight wer e found to be due to the 

birth/rearing class of the lamb (P< . 0 1 ) . At each age of ewe , s ingle­

born and reared lamb s were heavier than twin-born and reared lambs . 



TABLE 1 3 .  LEAST-SQUARES !-lEANS AN D  STANDARD ERRORS FOR LAM B  W�:I GII'f AT WEAN I NG (KG )  

Age in 100 nths 
Pa rame te r  12  24 36 48 60 72 

Overall mean 22 . 3  26 . 4  25 . 4  25 . 1  2 7 . 4  28 . 3  

Ewe type o f  b i r t h  
Single 20 . 5 ± 1 . 7 1  26 . 2  :!: . 76 26 . 3  :!: . 80 24 . 3  ± 1 . 08 30 . 1  :!: . 9 3  30 . 9  :!: 1 . 18 
folul t i ple  2 2 . 6  :!: 1 .  30  27 . 2  ± . 52 26 . 2  :t . ss 2S . 3  ± . 7 1  28 . 9  ± . 64 29 . 3  :!: . 8 3  

Breed o f  ewe a 

T 20 . 5  ± 2 . 69 2 S . 8  :t . 82 25 . 0  :!: . 70 24 . 9  :!: . 76  29 . 3  ± . 89 30 . 4  :!: 1 . 05 
ST 22 . 7  ± 1 . 66 2 7 . 9  :!: . 6 1 2S . 8  ± . 6 3  25 . 9  :t 1 . 1 1  29 . 7  ± . 7 3  30 . 1 ± . 94 
FT 2 1 . 5  :!: 1 . 03 26 . 2  :!: . 9 7 28 . 1  ± 1 .  09 23 . 5  :!: 1 . 1 8 29 . 3  :t 1 .  28 29 . 5  ± 1 . 55  

Y e a r  o f  produc t ion ***  ** *** * * *  *** 
197 7 24 . 7 :!: 2 . 02 b 1 9 7 8  2 1 . 0 ! 1 . 0 1  3 1 . 0  :!: . 56d . 66b {979  1 9 . 0  ± 2 . 1 4 22 . 9  :!: . 6 5  2 S . 6  :t 

. 59b 1980 26 . 1 ± 1 . 1 2c 28 . 0  ± .68� 28 . 0  :!: 
. 76b 1 9 8 1  25 . 2  :!: . 9 3  23 . 3  :!: . 66c 2 3 . 2  ± 

. 9 8h 1982 2 3 . 1 ± 2 . 06c 28 . 5  ± . 9 1� 2 7 . 0  ± 
1983 36 . 6  ± 1 . 1 0 35 . 2  ± . 88� 
1984 2t L 2  ± 1 . 6 1 1 

fo�nageme n t  sys tem *** ** 
Farm 28 . 1  ± . 6 1 b 25 . S  ± . 5 9  2 3 . 4  '± 1 . 02b 29 . 9  :!: . 68  30 . 7  ± . 9 9  
Range 2S . 2  ± . 63c 27 . 0  ± . 66 26 . 2  ± . 76c 28 . 9  ± . 82 29 . 5  ± . 9 7  

Sex o f  lamb ** *** ** 
Fema l e  20 . 4  :!: 1 . 1 7 25 . 7 :!: . 6 l b 24 . 9  ± .66b 23 . 5  :t . 78b 28 . 8  :t . 70 29 . 1  ± . 9 3  
Hale 22.  7 ± 1 . 7 7 27 . 7  ± . 6 1 c 21 . 7  ± . s se 26 . 1  ± . 9 9c 30 . 1  ± . 82 3 1 . 1  ± . 90 

B i r th rear ing c lass ** *** *** *** *** *** 
. 2 3 . 1  ± • 7 5� . 76b h . 59b a 32 . 5  ± 1 . 5 6� S ingle/ sing le 29 . 6  ± 29 . 2  ± . 90

b 
28 . 9  ± 32 . 2  :t 1 . 00 

Tw i n/ sing le 23 . 8  ± 3 . 14  26 . 4  ± 1 . 03c 27 . 0' ± . 9 3  2 1 . 4  ± 2 . 2 1c 28 . 8  ± 1 .  25c 30 . 8  ± 1 . 3 7  
Twin/ twin 1 7 . 8  ± 1 . 6 1 c 24 . 1 ± . 65c 22 . 6  ± .46c  24 . 0  ± . 38c  2 7 . 3  ± . 4 7 c 2 7 . 0 :!: . S 3c 

** P< . 0 1 . 
*** P< . 00 1 .  
a 
b 

� d Targhee , ST "" S u f f o l k  x Ta rghee and FT = F innsheep x Targhee . 
' ' Heans wi th unl i ke supe r sc r i p t s  in t he san1e column a nd within ma i n  e f fec t s  d i ffer  ( P< . O S ) . -....J N 



Lambs born as twins and ra ised a s  singles were intermediate to the 

o ther two classe s .  The average advanta ge for the s ingle/ single lambs 

over the twin/ twin lamb s was 5 . 4 kg and is in clo se agreement with 

results repor ted by Ha zel and Terr ill ( 1946 ) . 

Number o f  Lambs Weaned Per Ewe Expo sed , Lambing and Weaning a Lamb 

Least-squares means and standard errors for these da ta are 

found in table s 14 , 15  and 1 6 .  Typ e , breed , year and management were 

used to  evaluate number of lambs weaned . 
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Breed was the only s ignif icant sour ce o f  variation fo r number 

of l ambs weaned per ewe expo sed (P< . O l ) . For ages where breeds 

differed , the Finnsheep x Targhee ewe s weaned more lambs (P< . O l )  than . 

the Targhee or Suf folk x Targhee ewe s . Dif ferences in number weaned 

per ewe expo s ed were greatest at 1 year of age , where Finnsheep x . 

Tar ghee ewes weaned . 6 1 more lamb than the Targhee and . 35 more lamb 

than the Suf folk x Targhee ewe s . The increased produc tion in lamb 

number s at weaning for the Finnsheep x Targhee ewes agrees wi th work 

of Laster et al . ( 1 9 7 2 )  and Not ter and Copenhaver ( 1980) . Peak 

product ion for the Finnsheep x Targhee ewe s and the Suf folk x Targhee 

ewes occurred at 4 years of age . Peak product ion for the Targhee ewes 

occurred at 6 year s of age .  Number of lambs weaned . per ewe expo sed 

was higher (P< . OS )  for 2-year-old ewes ( 1 . 02 )  vs !-year-o ld ewe s ( . 5 2 ) . 

Multiple-born ewes weaned more lambs per ewe lambing than 

single-born ewe s (P< . 05 )  at 2 year s of  age . Type of -b irth o f  ewe was 

no t a signif icant source o f  variation at any o ther age o f  ewe (P> . OS ) . 

Finnsheep x Targhee ewes weaned more lambs (P< . OS )  than Targhee or 



TABLE 14 . LEAST-SQUARES MEANS AND . STANDARD ERRORS FOR NUMBER OF LAMBS WEANED PER EWE EXPOSED 

Age in months 
Parameter 1 2  24 36 48  60 72 

Overall mean . 5 2 1 . 02 1 . 15 1 . 34 1 . 25 1 . 2 1 

Ewe type o f  bir th 
S ingle . 55 ± . 068 . 96 ± . 075  1 . 1 1 ± . 085 1 . 39 ± . 09 2  1 . 25 ± . 1 06 1 . 38 ± . 1 24 
Mul tip le . 48 ± . 040 . 99 ± . 045 1 . 19 ± . 05 1  1 .  3,6 ± .. 054 1 . 28 ± . 064 1 . 25 ± . 08 1  

Breed o f  ewe d *** *** ** 
. 22 ± . 058� a 

1 .  0 1  ± . 07 2  1 . 22 ± . 0 75
a 

1 . 23 ± . 090 1 . 25 ± . 1 09 T . .  . 82 ± . 065 
ST . 48 ± . 055 . 84 ± . 060� 1 . 1 1 ± . 06 7  1 .  2 5  ± . 070� 1 . 1 0 ± . 08 5  1 . 16 ± . 09 9  
FT . 8 3 ± . 082c 1 . 27 ± . 093 1 . 32 ± . 1 07 1 . 66 ± . 1 20 1 . 47 ± . 1 32  1 . 55 ± . 1 55 

Year o f  produc t ion 
1 9 7 7  . 5 2 ± . 053 
1978  . 5 9 ± . 059 . 9 7 ± . 060 
1979  . 4 1  ± . 080 . 98 ± . 065 1 . 10 ± . 06 7 
1980 . 98 ± . 089 1 . 1 3 ± . 074 1 . 29 ± . 0 7 1 
1 98 1 1 . 2 1  ± . 096 1 .  45 ± . 080 1 . 1 8 ± . 082 
1982 1 .  38 ± . 104 1 . 3 1 ± . 094 1 . 2 1 ± . 105 
1983 1 . 3 1  ± . 1 21 1 . 25 ± . 1 10 
1 984 1 . 5 0 ± . 14 6  

Management system 
Farm • 99 ± . 055  1 . 14 ± . 06 1  1 . 40 ± . 063 1 . 2 2  ± . 074 1 . 25 ± . 08 6  
Range . 96 ± . 06 1  1 . 15 ± . 069 1 . 35 ± . 07 6  1 . 3 1  ± . 089 1 . 39 ± . 106  

** P< . 0 1 . 
**� P< . 00 1 . 
: ; 

, c 
Means with unl ike super scr ipts  in the same column and within ma in ef f ec t s  differ (P< . 05 ) . 

........ 
T = Targhee , ST = Suf folk x Targhee and FT = Finnsheep x Tar ghee . +"-



TABLE 15 . LEAST-SQUARES MEANS AND STANDARD ERRORS FOR NUMBER OF LAMBS WEANED PER EWE LAMBING 

Age in months 
Parameter 12 24 36 48 6 0  7 2 

Overall mean . 86 1 . 19 1 . 3 1 1 . 43 1 .  4 1  1 . 38 

Ewe type of  birth * 
Single . 81 ± • 08 1 1 . 04 ± . 064: 1 . 33 ± . 078 1 . 45 ± . 083  1 . 42 ± . 1 0 1  1 . 55 ± . 1 14 
Hul tiple . 89 ± . 059  1 .  20 ± . 040 1 .  36 ± . 046 1 .. 45 ± . 049 1 . 43  ± . 060 1 . 3 7 ± . 074 

Breed of ewe 
d *** *** ** * 

T . 65 ± . 089
a 

. 93 ± . 056
a 

1 . 20 ± . 066a 
1 . 32 ± . 06 9

a 
1 . 39 ± . 0 8 7  1 . 4 7  ± . 10 7  

ST . 7 6 ± . 065: . 99 :!: . 054: 1 . 15 ± . 060: 1 . 34 ± . 06 5: 1 . 2 9 ± . 08 1  1 .  2 9  ± . 09 1 
FT 1 . 14 ± . 09 7  1 . 44 ± . 07 9  1 . 58 ± . 098 1 . 68 ± . 107 1 . 60 ± . 1 2 3 1 . 6 2 ± . 1 38 

Year of production ** 
1977  1 .  05  ± . 083a 

1978 . 89 :!: . 07'4� 1 . 15 ± . 05 2  
1979 . 6 1 ± . 094 1 . 15 ± . 05 7  1 . 35 ± . 063  
1980 1 . 06 ± . 07 5  1 . 25 ± . 066  1 . 6 7 ± . 064 ' 
198 1 1 .  43 ± . 089 1 .,83 ± . 0 70 1 . 8 1 ± . 069 
1982 1 . 76 ± . 090 1 . 8 1  ± . 07 6  1 . 3 1  ± . 096 
198 3 1 . 88 ± . 106 1 . 36 ± . 10 1  
1984 1 .  7 1  ± . 140 

Management system 
Farm 1 .  12 ± . 04 7 1 .  34 ± . 05 6  1 .  53  ± . 058  1 . 37 ± . 069 1 . 45  ± . 08 1  
Range 1 . 1 2 ± . 05 3 1 .  35 ± . 063 1 . 37 ± . 068 1 . 48 ± . 085 1 . 47 ± . 098  

-

* P< . 05 .  
** P< . 0 1 .  

**·� P< . 00 1 .  
-.....J : , , c  Means with unlike superscr ipts in the same column and within main effects dif fer (P< . 05 ) . Vl 

T = Targhee , ST = Suf folk x Targhee and FT = Finnsheep x Targhee . 



TABLE 16 . LEAST-SQUARES MEANS AND STANDARD ERRORS FOR NUMBER OF LAMBS WEANED PER EWE WEANING A LAMB 

A�e in months 
Parameter 12  24 36 48 60 72  

Overall mean 1 .  22 1 . 36 1 . 4 3 1 . 5 3  1 . 5 7 1 . 54  

Ewe type of birth 
Single 1 . 17  ± . 070  1 . 28 ± . 054 1 . 49 ± . 065 1 . 50 ± . 069 1 . 5 5  ± . 080 1 . 58 ± . 088 
Multiple 1 .  17 ± • 045 1 . 37 ± . 032 1 . 47 ± . 038 1 . 55 ± . 042 1 . 58 ± . 047 1 . 5 7  ± . 060 

Breed of ewe c * *** *** ** 
T 1 . 07 ± . 07 7

a 
1 . 13 ± . 045

a 
1 . 33 ± . 056

a 
1 . 45 ± . 05 9  1 . 5 1  ± . 067

a 
1 . 58 ± . 084 

. 
1 . 14 ± . 05 7� 1 . 2 1 ± . 044� 1 .  38 ± . oso: 1 . 42 ± . 064� ST 1 . 46 ± . 05 5  1 . 44 ± . 0 7 3  

FT 1 .  31 ± . 068 1 .  65 ± . 066 1 . 72 ± . 082 1 . 66 ± . 087 1 . 7 7 ± . 09 7  1 . 7 0 ± . 1 05 

Year of produc tion 
197 7  1 . 1 5 ± . 058 
1978  1 .  23  ± . 059 1 . 34 ± . 042 
1979 1 . 14 ± . 092  1 . 3 1 ± . 044 1 .  51 ± . 05 3  
1980 1 . 33 ± . 064 1 . 39 ± . 05 5  1 . 44 ± . 054 ' 
198 1 1 . 54 ± . 074 1 . '5 7  ± . 05 9  1 . 5 2  ± . 062 
1982 1 . 5 7 ± . 080 1 . 5 7  ± . 069  1 . 5 3  ± . 080 
1983 1 . 60 ± . 094 1 . 44 ± . 079  
1984 1 . 7 4 ± . 10 7  

Management system * * 
a 1 . 60 ± . 049� Farm 1 .  38 ± . 040b 1 .  49 ± . 04 7 1 . 5 7  ± . 05 5  1 . 63 ± . 065  

Range 1 .  27 ± . 04 1  1 .  46 "± .05 2 1 . 46 ± . 05 7  1 . 5 7  ± . 066 1 . 5 1  ± . 0 76 

-

* P< . 05 .  
** P< . 0 1 . 

*** P< . 00 1 . 
a , b  

Means with unlike super script s in the same column and within main ef fects differ (P< . 05 ) . 
c T = Targhee , ST = Suffolk x Targhee and FT = Finnsheep x Targhee . 

....... 
(J'\ 
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Suffolk x Targhee ewe s through 4 year s o f  age . Targhee and Suf folk x 

Tar ghee ewes did no t differ (P> . 05 )  in number of lambs weaned per ewe 

lambing . Breed difference s  are in agreement with results  found by 

Ol tenacu and Boylan ( 1 9 8 la ) . Year s dif fered (P< . 0 1 )  for 1-year-old 

ewes . 

Ewe type of birth and year were not signi f icant (P> . OS )  sources 

of variation for number of lambs weaned per ewe weaning a lamb . Farm 

flock ewes weaned more lambs (P< . OS )  than range flock ewes for 2- and 

4-year-o ld ewe s .  Fi�nsheep x Targhee ewes weaned more (P< . OS )  lambs 

per ewe weaning a lamb than Targhee ewes through 5 years o f  product ion 

and mo re lambs than the Suf folk x Targhee ewes at each age of  ewe . 

To tal Weight of Lamb Weaned Per Ewe Exposed 

Type , breed , year and management were used to evaluate to tal 

weight of lamb weaned per ewe expo sed . Leas t-squares means and standard 

error s are found in table 1 7 . 

Type o f  b irth of the ewe was signif icant (P< . OS )  for total 

weight weaned for 2-year-old ewes . At that age , multiple-born ewes 

weaned 1 . 9 kg more lamb than s ingle-born ewes . No dif ferences (P> . OS )  

were found for any other age o f  ewe . The typ ical environmental handicap 

of be ing born a twin was no t found in this study and was , in fact , 

rever sed at 2 year s of age . 

Breed s differed (P< . OS )  for we ight of lambs weaned for 1- , 2-

and 4-year -old ewe s .  Fo r tho se ages when breeds dif fered , F innsheep 

x Targhee ewes weaned mor e  to tal kilograms of lamb than either Targhee 

or Suf fo lk x Targhee ewe s . The super iority of the Finnsheep was also 



TABLE 1 7 . LEAST-SQUARES MEANS AND STANDARD ERRORS FOR TOTAL WEI GHT OF LAMB 
WEANED PER EWE EXPOSED (KG )  

Age i n  months 
Parameter 1 2  24 36 48 60 7 2  

Overal l mean 1 1 . 6  26 . 7  2 8 . 9  33 . 6  34 . 3  34 . 5  

Ewe type o f  b irth * 
Single 1 2 . 0  ± 1 . 5 1  24 . 9  ± 2 . 02a 

26 . 5  ± 2 . 10 36 . 7  ± 2 .  4 5  3 7 . 0  ± 2 . 78 39 . 2  ± 3 . 65 
Mul t iple 1 0 . 4 ± . 88 26 . 8  ± 1 . 19 29 . 1  ± 1 . 25 3.4 . 7 .± 1 . 4 3 36 . 4  ± 1 . 7 0 34 . 9  ± 2 . 39 

Breed o f  ewe 
d *** * ** 

T 4 .  8 ± 1 .  3 1� 2 2 . 9  ± 1 . 7 3
a 

24 . 4  ± 1 . 7 7  
a 36 . 0  ± 2 . 36 34 . 8  ± 3 . 2 2 30 . 3  ± 2 . 00 

ST . 1 0 . 4  ± 1 . 2 2 2 4 . 4  ± 1 . 6 1� 28 . 6  ± 1 . 6 7 34 . 0  ± 1 .  8 6� 3 2 . 8  ± 2 . 2 5  34 . 7  ± 2 . 9 1  
FT 1 8 . 4  ± 1 . 83

c 
30 . 3  ± 2 . 50 30 . 3  ± 2 . 65 42 . 6  ± 3 . 1 8 4 1 . 3  ± 3 . 52 4 1 . 6 ± 4 . 5 4  

Year o f  produc t ion *** *** * 
197 7 1 2 . 5  ± 1 . 1 9 

b 1 9 7 8  1 2 . 7  ± 1 . 32 30 . 3  ± 1 . 6 1  
1 9 7 9  8 . 4  ± 1 . 7 8 2 1 . 6  ± 1 . 7 2a

b 
26 . 1  ± 1 . 66 

1 980 2 5 . 7  ± 2 . 37a 3 1 . 0  ± 1 . 84 36 . 4  ± 1 .  9 0  
1 9 8 1 26 . 3  ± 2 . 38 3� . 6  ± 2 . 1 1  2 7 . 3  ± 2 . 1 7: 
1 98 2  35 . 0  ± 2 . 78 34 . 2  ± 2 . 45 7 1 . 0 ± 3 . 1 0� 
1 9 8 3  4 8 . 6  ± 3 . 20

c 
4 4 . 4  ± 3 . 26 

b 1 984  34 . 5  ± 4 . 30
a 

Management sys tem 
Farm 2 7 . 7  ± 1 . 49 2 7 . 8  ± 1 . 6 1  35 . 3  ± 1 . 68 36 . 8  ± 1 . 95 36 . 5  ± 2 . 5 3  
Range 24 . 0  ± 1 . 6 3 27 . 8  ± 1 . 70 36 . 0  ± 2 . 02 36 . 6  ± 2 . 35 3 7 . 6  ± 3 . 1 2 

-

�'c P< . OS . 
,'c* P< . 0 1 . 

**� . P< . 00 1 . 
: , 

, c 
Means wi th unl ike superscrip t s  in the same column and wi thin main e f f e c t s  d i f fer (P< . OS ) . 

........ 
T = Targhee , S T  = Suf folk x Targhee and FT = F innsheep x Tar ghee . 00 
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no ted by Barker ( 19 7 5 ) . Even though individual weights o f  lambs a t  

weaning were lower for the Finnsheep x Targhee , total weight was  higher . 

The importance of the contr ibution of number of lambs weaned to to tal 

weight weaned was al so found by Sidwell et al • . ( 1962 ) and S idwel l and 

Miller ( 19 7 1a) . 

The gr eates t  increase in total weight of lamb weaned occurred 

be tween ewes 1 and 2 years old . Two-year-old ewes produced 15 . 1  kg 

more lamb per ewe exposed than 1-year-old ewes (P< . 05 ) . The larges t  

value for weight o f  �amb weaned per ewe expo sed was achieved b y  the 

Finnsheep x Targhee ewes ( 4 2 . 6  kg ) at 4 year s of age . 

To tal We ight o f  Lamb Weaned Per Ewe Lambing 

Type , breed , year and management were variab les used to tes t 

we ight of  lamb weaned per ewe lambing . Leas t-squares means and 

s tandard error s are found in table 18 . 

Type was a s ignif icant source o f  variation (P< . OS )  for total 

weight weaned for ewes at 2 year s of age . Values for 2-year�old ewe s  

were 2 7 . 3  and 32 . 3  kg for sing le- and mul tip le-born ewes , resp ec tively . 

Breed was signif icant (P< . OS )  through 4 years of  age . For 

ages 1 through 4 , F innsheep x Tar ghee ewes . weaned more to tal weight of  

lamb than Targhee or Suf folk x
. 

Targhee ewe s (P< . OS ) . Thes e  da ta would 

sugges t  that the advantage of Finnsheep breeding oc·cur s at young ages . 

Mature ewes of  Targhee or Suffolk X Targhee breed ing tended to equal 

the Finnsheep ewes later in life . On the average ,. the Finnsheep x 

Targhee ewes weaned 7 . 28 kg more lamb per year than the Targhee and 

6 . 06 kg more than the Suffolk x Targhee . 



TABLE 1 8 . LEAST-SQUARES MEANS AND STANDARD ERRORS FOR TOTAL \-lEIGHT OF LAMBS 
WEANED PER EWE LAMBING (KG ) 

Ase in months 
Parameter 1 2  24 36 48 60 7 2  

Overall mean 1 9 . 2  3 1 . 3  3 3 . 2  35 . 8  38 . 6  39 . 7  

Ewe type o f  birth * 
S ingle 18 . 1 ± 1 .  80 2 7 . 3  ± 1 . 7 5: 32 . 0  ± 1 . 9 2 38 . 4  ± 2 . 2 5 4 1 . 3  ± 2 . 7 3 4 3 . 8  :t 3 . 3 1  
Mul tiple 1 9 . 6  :t 1 .  30 32 . 3  ± 1 . 08 33 . 4  ± 1 . 1 3 ·36 . 8 ' ± 1 . 34 39 . 8  ± 1 . 6 2  38 . 3  ± 2 . 1 2 

Breed of ewe 
d * ** ** * ,'c 

T 1 4 . 5  ± 1 . 95
a 

25 . 4  ± 1 .  5 1  
a 

29 . 3  ± 1 . 6 3
8

b 
33 . 1  ± 1 . 8 7

a 
40 . 0  ± 2 . 35 4 1 . 2  ± 3 . 09 

ST 16 . 7  ± 1 . 4 5: 28 . 8  ± 1 . 44: 32 . 3  ± 1 . 48: 36 . 8  ± 1 . 8o: 38 . 1  ± 2 . 1 8 38 . 1  ± 2 . 62 
· FT 2 5 . 3  ± 1 .  85 35 . 0  ± 2 . 1 7 36 . 6  ± 2 . 4 2 42 . 9  ± 2 . 90 4 3 . 5  ± 3 . 32 4 3 . 9  ± 3 . 9 7  

Y ear o f  p�oduc t ion *** *** * ** * 
197 7 25 . 1  ± 1 . 8 1: 
1 9 7 8  1 9 . 2  ± 1 .  6 4  35 . 6  ± 1 . 4 3: 
1 9 7 9  1 2 . 2  ± 2 . 06

c 
2 5 . 5  ± 1 . 5 3

b 
32 � 4  ± 1 . 55 

1 980 28 . 1  ± 2 . 02 34 . 3  ± 1 . 6 3 �8 . 3  ± 1 . 7 6 
1 9 8 1 3 1 . 4  ± 2 . 1 9 36 � 7  :t 1 . 9 5  32 . 1  ± 2 . 1 0

a 

1 9 8 2  37 . 9  ± 2 . 59 35 . 7  ± 2 . 3 2: 34 . 5  ± 2 . 7 6: 
1 98 3  5 3 . 8 . ± 3 . 2 7 49 . 1  ± 2 . 9 3  

b 
1 9 84 39 . 6  ± 4 . 04

a 

Hana gement sys tem 
Farm 3 1 . 4  ± 1 .  29 32 . 7  ± 1 . 3 7 38 . 5  ± 1 . 59 40 . 4  ± 1 . 86 4 2 . 3  ± 2 . 3 3 
Range 28 . 1 ± 1 . 43 32 . 7  ± 1 . 56 36 . 7  ± 1 . 86 40 . 6  ± 2 . 29 39 . 8  ± 2 . 85 

* P< . 05 .  
** P< . 0 1 . 

*** P< . 00 1 . (.":) 
a b c 0 
d

, , Heans with unlike super sc r ip t s in the same co lumn a nd wi thin mai n  e f f ec t s  di f f e r  {P< . 0 5 ) . 
T • Tar ghee , ST = Suf folk x Tar ghee and FT = F innsheep x Ta rghee . 
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Year s d i f f er ed ( P< . 0 1 )  for 1- , 2- , 5 - and 6-year o ld ewe s . 

Management system did not d i f fer (P> . OS )  for any age of  ewe . 

Total Weight of Lamb Weaned Per Ewe Weaning � Lamb 

Type , breed , year and management wer e  used to eva luate total 

weight o f  lamb weaned per ewe weaning a lamb . Least-squares means and 

s tandard errors are found in table 1 9 . 

Ewe type of  birth wa s a s i gni fican� (P< . OS )  source o f  var iat ion 

for t o tal we ight weaned for 2-year-old ewes . For 2-year-o ld ewes , 

multip le-born ewe s weaned more kilograms of lamb than sing le-born ewes . 

Breed s d i f f ered (P< . OS )  through 3 year s of  age . When b reeds 

d i f f ered , Finnsheep x Targhee ewes weaned more lamb than Tar ghee or 

Suf folk x Targhee ewe s . 

Ye ar was a signi f i cant source of var iation (P< . 00 1 )  for ewes 

2 ,  4 and 5 years old . 

Management sys tem d i f fered in total we ight of  lamb s weaned 

for 2- and 6-ye ar-old ewe s (P< . OS ) . Farm flock ewes weaned mo re to tal 

kilograms o f  lamb than range f lo ck ewe s at 2 and 6 years of age . 

Woo l  Product ion 

All ewe s were shorn wi thin 6 0  d pre lamb ing . Due to di f fer ences 

in lambing date be tween management systems , shearing dates were not the 

same . All b reed group s wi thin management system were shorn at the same 

time . Fac tors used to evalua�e grease f leece we ight were typ e , br eed , 

year , management and number born . Least- square s means and s tandard 

error s for grea�e fleece weight are found in tab le 20 . 



TABLE 1 9 . LEAST-SQUARES MEANS AND STANDARD ERRORS FOR TOTAL WEIGHT OF LAMB WEANED 
PER EWE WEANING A LAMB (KG )  

Parameter 1 2  24 
Age in months 

36 48 60  72  

Overall mean 27 . 2  35 . 7  36 . 2  38 . 4  4 2 . 9  4 3 . 5  

Ewe type o f  birth * 
S ingle 25 . 1  ± 1 . 65 
Mul t iple 2 5 . 6  ± 1 . 06 

33 . 8  ± 1 . 43: 36 . 0  ± 1 . 5 2 
37 . 1 ± • 8 3 36 . 0  ± • 89 

39 . 9  ± 1 . 9 3  44 . 8  ± 2 . 28 44 . 8  ± 2 . 68 
39 . 5  ± 1 . 1 8 4 3 . 4  ± 1 . 36  4 2 . 9  ± 1 . 7 9  

Breed of  ewe d 

T 
ST 
FT 

Year of produc t ion 
1 9 7 7  
1 9 7 8  
1 9 7 9  
1 980 
198 1 
1982  
1983 
1984 

Management system 
Farm 
Range 

* P< . 05 .  
** P< . 0 1 . 

* *** 
23 . 2  ± 1 . 8 1

a 3 1 . 0  ± 1 . 1 7� 32 . 7  
24 . 2  ± 1 . 35: 35 . 0  ± 1 . 14 35 . 7  
28 . 7  ± 1 . 60 40 . 5  ± 1 . 75

c 
40 . 1  

2 7 . 4  ± 
26 . 5  ± 
2 2 . 1  ± 

1 . 37 
1 .  4 1  
2 . 1 5 

*** 

± 1 . 10: 

* *  
± 1 . 30

a 36 . 5  ± 

± 1 . 17� 39 . 9  ± 

± 1 . 9 1  42 . 6  ± 

1 . 66  4 3 . 5  ± 
1 . 5 5  4 1 . 4  ± 

2 . 46 4 7 . 4  ± 

*** 

4 1 . 5  
29 . 3  
35 . 7  

± 1 . 1 7 36 . 3  ± 

± 1 . 67
c 

38 . 1  ± 

1 . 25 
1 . 28 
1 . 7 3 

40 . 8  
38 . 1  
40 . ·2 

± 1 . 5 3  
34 . 2  ± 

*** 
38 . 7  ± 1 . 06� 36 . 7  ± 
32 . 3  ± 1 . 09 35 . 7  ± 

1 . 1 0 
1 . 22 

± 1 . 66 34 . 8  ± 

± 2 . 25 40 . 9  ± 

40 . 2  ± 
39 . 1  ± 

5 6 . 7  ± 

1 . 3 7 45 . 1  ± 
1 . 6 1  4 3 . 1 ± 

1 . 9 1  
1 . 82 
2 . 79 

1 . 7 6a 

44 . 5  ± 

4 1 . 6  ± 
45 . 4  ± 

** *  

1 . 9 8: 39 . 7  ± 
2 . 6 8 5 2 . 1  ± 

40 . 7  ± 

* 

2 . 52 
2 . 20 
3 . 20 

2 . 35a 

2 . 4 0b 

3 . 24a 

1 . 5 7  
1 . 89 

4 6 . 7  
4 1 . 0  

± 1 .  95a 

± 2 . 33b 

**� P< . 00 1 . 
� ' , c 

Means with unl ike super scr ip ts  in the same column and wi thin main e f f e c t s  d i f f er (P< . 05 ) . 
T = Targhee , ST = Suf folk x Targhee and FT = Finnsheep x Targhee . 

(X) N 



TABLE 20 .  Lf'J\S'l'-S(�UARES MEANS AND S'l'ANDA1U> ERRORS FOR GRF.ASE FLEECE �EIGHT ( KC: )  

A�e i n  mo n t hs 
Pa rame t e r  1 2  24 36 48 60 

Overa l l  n�ean J. '•6 3 . 99 4 . 1 8 4 . 3 5  '• · 3 6  

Ewe type o f  bi r th 1c** 
a 

S ingle 3 . 6 1  ± . 068b 4 . 1 3 ± . 090 4 .  33  ± . 08 1  4 . 40 ± . 1 84 4 . 32 ± . 1 24 
�tul t iple 3 . 35 ± . 049 3 . 96 ± . 048  4 . 25 ± . 068 4 . 44  ± . 2 2 3  4 . 1 7 ± . 15 0  

B reed o f  ewe 
d *** *** -l:* * * *  

T 
a 4 . 35 ± 

a 4 . 48 ± .08 1
a 4 . 78 ± . 1 4 9a 4 .  6 7 ± . 1 1 7� l .  7 3  ± 1 . 00 b . 08 1 b 

ST 3 . 44 ± . 056 3 . 98 ± . 060b 4 . 44 ± . 08 3� 4 . 55 ± . 2 79: 4 . 20 ± . 1 1 6b 
FT 3 . 26 ± . 066c 3 . 8 1  ± . 1 1 3 3 . 94 ± . 1 3 1 3 . 95  ± . 2 79  3 . 8 7  ± . 244  

Yea r  o f  produc t ion *** *** ** 
197 7 3 . 66 ± . 06 3

a 

1 97 8  3 . 5 1  ± . 054
b 

4 . 1 7 ± . 07 2a 
1 97 9  3 . 2 6  ± . 084c a 4 . 48 ± . 076: 4 . 1 9 ± . 066 
1 980 3 . 78 ± 1 . 00 4 . 1 3 ± . 098b 4 . 29 ± . 268  
1 98 1  4 . 25 ± . 1 20  4 . 30 ± . 1 66  4 . 1 1  ± . 1 48 
1 982 4 . 68 ± . 2 1 5 4 .  30 ± . 1 58 
1983  4 . 34 ± . 2 32 
1 984 

Numbe r of lambs born 
None 3. 5 1  ± . 053  4 . 05 ± . 1 1 7 4 . 4 1  ± . 1 28 4 . 4 2  ± . 4 2 5  4 . 06 ± . 24 8  
S i ngle 3 . 37 ± . 044 4 . 1 1  ± . 074  4 .  26 ± . OB9 4 . 33 ± . 093  4 . 3 7 ± . 1 2 7  
Hul t iplc 3 . 55 ± . 1 20 3 . 98 ± . 060 4 . 19 ± .063  4 . 5 2  ± . 07 2  4 . 1 8 ! . 072  

Management sys tem >';** 
Farm 3 . 83 ± . 06 7

a 
4 .  25 ± . •  0 7 0  4 . 4 2  ± . 1 04 4 . 40 ± . 1 30 

Range 4 . 25 ± . 065
b 

4 . 33 ± . 089 4 . 42 ± . 284 4 . 09 ± . 1 4 3  
---

* P< , OS . 
** P< . 0 1 . 

*** P< . 00 1 . 

7 2  

4 .  1 7  

4 . 0 1  ± . 1 6 7  
3 . 76 ± . 1 56  

* 

4 . 20 ± . 1 44a 
4 . 1 1  ± . 1 5 2: 
3 . 35 ± . 2 30 

* 

4 . 1 9  ± . 1 7 5  a 

3 . 9 2 ± . 1 85� 
3 . 55 ± . 1 8 7  

3 . 6 1  ± . 3 1 5  
1 . 94 ± . 1 76 
4 . 10 ± . 07 7  

* 
4 . 1 4 ± . 1 2 3� 
3 . 6 3 ± . 20 7  

a b c 
d

' ' Heans w i t h  unl i ke super sc r ip t s  in t he same c ol umn a nd w i t h i n  ma i n  e f fec t s  d i f f e r  (P< . OS ) . 
T "" Ta rghe e ,  ST "" Suf f o l k  x Targhee and FT = F i nnsheep x Ta rghe e . 

co w 
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Single-born ewes produc ed more (P< . OO l )  wool  than mul t ip le -born 

ewe s at · 1 year of age . Kilograms of wool produced were 3 . 6 1  kg and 

3 . 35 kg for sing le- and mult ip le-born ewes , respec tively . Type was 

no t significant for any o ther age of ewe (P> . 05 ) . Thi s  is in agreement 

with work of  Dun and Grewal ( 1 9 6 3 ) . 

Br eed s dif fered (P< . 05 )  in produc tion of woo l .  Differences 

were ·greate st  (P< . OO l )  for 1- and 2-year-old ewes . At each age of  ewe , 

Targhee ewe s produced more wool  than F innsheep x Targhee ewes . Thi s  

same find ing was rep�r ted b y  Pr ice ( 1 9 7 1 )  and Oltenacu and Boylan 

( 1 98 1b ) . 

Year s dif fered (P< . 05 )  for wool produc tion for 1- ,  2- , 3- and 

6-year-old ewe s . 

Range flock ewe s produced more (P< . OO l )  wool  than · farm flo ck 

ewe s at 1 year of  age . This d if f erence was due in large mea sure to 

the longer t ime be tween shear ing of the range flock ewes between their 

f ir s t  and second year . Range flock ewes moved from a Feb ruary lamb ing 

their first year to an April lambing their second year . Farm flock 

ewe s p roduced . 5 1  kg (P< . 05 )  more wool than range flock ewes at 6 - year s 

of age . 

Number of  iamb s born failed to have a s ignif icant effec t  on 

wool  produc tion (P> . 05 ) . Due to a shearing schedule of 30 to 60 d prior 

to lambing , the effec t of pregnancy and lactation could no t be measured ; 

Woo l  production increased with increas ing age o f  ewe until 

6 year s of age . Value s ob tained did no t dif fer (P> . 05 )  for 4 - , 5 - and 



6-year-o ld ewe s .  The changes in woo l  production wi th age of  ewe 

corresponded to the curvi l inear resp onse found by B lackwel l  and 

Henderson ( 19 5 5 ) . 

Ewe Longevity 

85 

The number and percentages o f  ewe s pres ent at  breeding a t  each 

age are presented in table · 2 1 . At breeding time of the s ixth year , 46 % 

o f  the or igina l ewe s were present . Among - Suff o lk x Targhee ewe s , 4 5 %  

were pre s ent in the farm f lo ck and 46 % in the range f lock . A h i gher 

percentage o f  Tar ghee survived under f arm condit ions ( 5 3 % )  than under 

range cond i t ions ( 4 4% ) . Finnsheep x Targhee survival was also greater 

for farm f lock than for range f lock ewe s , 5 4 %  vs 33% , re sp e c t ive ly . 

For the s ixth year , 50 . 4% o f  the f arm f lock ewe s were s ti l l  p re s ent 

and 4 1 . 2 % of  the range f lo ck were present . 

Cumulative Lamb and Woo l  Production Per Ewe Pre sent 

Values for numbers of  lamb born and weaned , ki lograms of  lamb 

born and weaned and kilograms of woo l  produced were ac cumula ted f or 

each year . Ac cumulat ions were completed af ter years 2 ,  3 ,  4 ,  5 and 6 .  

When analyzed on a per ewe present basi s , product ion o f  only thos e  

ewes pre sent a t  breed ing t ime wa s used . Typ e , breed and management 

were used to tes t each main e f f ec t . 

Least- squares means and s t andard error s for number o f  lamb s 

born per ewe pre sent are found in table 2 2 . S ing le-born ewe s had a 

higher (P< . 05 )  cumula t ive produc tion of number of lamb s born af ter . 

2 year s . S ingle-born ewes produced 2 . 3 1 lambs , while multip le -born 

ewe s had produced 2 . 05 lamb s . S ingle- and multip le-born ewes did no t 



TABLE 2 1 .  NUMBER AND PERCENTAGE OF EWES PRESENT AT 
BREEDING TIME FOR EACH AGE OF EWE 

lfunagement system/breed 
Farm 

Year To tal T ST FT T 

1 42 1 ( 100) 68 ( 100) 7 6  ( 100)  78 ( 100 ) 63  ( 100)  

2 4 1 6  ( 9 9 )  68  ( 1 00)  74 ( 97 ) 77 ( 99 ) 6 1  ( 9 7 )  

3 346 ( 82)  5 9  ( 87 )  6 0  ( 7 9 )  7 0  ( 90 )  s o  ( 7 9 )  

4 297  ( 7 1 )  5 5  ( 80) 53 ( 70 ) 6 1  ( 78 ) 4 3  ( 68 ) 

5 252 ( 60) 45  ( 6 6 )  46 ( 6 1 ) 54 ( 69 ) 36 ( 57 ) ' 

6 194 ( 4 6 )  3 6  ( 5 3 )  3 4  ( 45 ) 42 ( 54 )  28 ( 44 ) 

a 
T = Targhee , ST = Suffolk x Targhee and FT = Finnsheep x Targhee . 

a 

Range 
ST 

70 ( 100) 

70 ( 100) 

59  ( 84 ) 

5 1  ( 73 ) 

40 ( 5 7 )  

3 2  ( 46 ) 

FT 

66 ( 100)  

66  ( 100) 

48 ( 7 3 )  

3 4  ( 5 2 )  

3 1  ( '• 7 )  

2 2  ( 33)  

00 
0'\ 



TABLE 22 . LEAST-SQUARES MEANS AND STANDARD ERRORS FOR CUMULATIVE NUMBER OF LAMBS BORN 

Parameter 2 

Overall mean 2 . 1 6 
( 2 . 1 3 )  

Ewe type of birth 
2 . 3 1  ± . 104: Single 

( 2 . 29 ± . 1 06b ) 
Multiple 2 . 05 ± . 066 

( 2 . 02 ± . 067e) 

Breed of eweg 

T 1 . 56 ± . 095: 

ST 
( 1 . 5 2 ± . 096b ) 
1 . 9 7 ± . 089 

( 1 . 96 ± . 090e ) 
FT 3 . 00 ± . 1 32� 

(2 . 98 ± . 1 35 ) 

Management system 
2 . 29 ± . 08 1a Farm 

Range 
(2 . 26 ± . 08 1� 
2 . 06 ± . 086 

(2 . 05 ± . 087 ) 

PER EWE PRESENT (ENTERING ) 

3 

3 . 84 
(3 . 34 )  

3 . 84 ± . 135 
( 3 . 47 ± . 16 1 )  
3 . 7 9 ± . 087 

( 3 . 19 ± . 10 1 )  

2 . 92 ± . 1 2 1 :  
(2 . 5 5  ± • 145b ) 
3 . 53 ± . 1 14 

( 3 . 07 ± . 1 37e ) 
4 . 99 ± . 1 7 5 c 

(4 . 38 ± . 204f ) 

3 . 92 ± . 102d (3 . 5 1 ± . 1 23 ) 
3 .  7 1  ± . 1 1 3 

( 3 . 16 ± . 1 32e) 

Year 
4 

5 . 50 
( 4 . 49 )  

5 . 58 ± . 1 83 
(4 . 62 ± . 22 1 )  
5 . 5 1  ± . 1 1 3  
( 4 .  2 9  ± • 1 38 )  

4 . 35 ± . 1 52: 
( 3 . 63 ± . 1 99b ) 
4 . 99 ± . 1 45 d ( 4 .  10 ± . 1 88 ) 
7 . 29 ± . 247 c 

(5 . 63 ± . 28be ) 

5 . 67 ± . 1 30d ( 4 . 78 ± . 169 ) 
5 . 42 ± . 1 5 2  
( 4 . 12 ± . 1 82e ) 

5 

7 . 19 
( 5 . 46 )  

7 . 20 ± . 2 1 7  
(5 . 6 1  ± . 2 84 ) 
7 . 18 ± . 1 43 

( 5 . 2 1  ± . 1 7 7 )  

5 . 87 ± . 19 2: 
(4 . 5 4 ± . 25 7b ) 
1 . 43 ± . 1 84d (4 . 89 ± . 24 1  ) 
9 . 2 7' ± . 287c 

( 6 . 80 ± . 3 59  e ) 

7 .  36 ± . 15 8  
(5 . 87 ± . 2 18d) 
7 . 02 ± . 1 86 

( 4 . 95 ± . 23 3e ) 

6 

8 . 98 
(6 . 25 )  

9 . 07 ± . 282 
( 6 . 5 2 ± . 349 ) 
8 . 9 4 ± . 1 9 8  

( 5 . 9 2 ± . 2 18 )  

7 . 30 ± . 2 5 7: 
(5 . 24 ± • 3 15b ) 
8 . 06 ± . 2 49d (5 . 59 ± . 296 ) 

1 1 . 65 ± . 3 7 5c 

( 7 . 82 ± . 44 le ) 

9 . 43 ± . 2 14� 
(6 . 8 1 ± . 26 7b ) 
8 . 58 ± . 246 

( 5 . 62 ± . 286e ) 

a ,
b , c Means with unlike super scripts in the same column and wi thin main effects differ per ewe 

preBentf (P< . OS ) . · 
, e_ ,  l1eans with unlike superscripts in the same column and within main effects differ per ewe 

entering (P< . 05 ) . g T = Targhee , ST = Suf folk x Targhee and FT = Finnsheep x Targhee . co 
........ 
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differ (P> . 05 )  a f ter any o ther age . Breeds dif fered (P< . 05 )  for each 

accumulated year . Finnsheep x Targhee ewes produced more lambs (P< . 05 )  

than Suf folk x Targhee ewe s ,  who , in turn , produced mo re lambs (P< . 05 )  

than the Targhee ewe s .  Af ter 6 year s ,  the Finnsheep x Targhee ewes had 

produced 1 1 . 65 lambs , while the Suf folk x Targhee ewes had produced 

8 . 06· lambs and the Targhee ewes 7 . 30 lambs . Farm flock ewes produced 

more lambs (P< . OS )  than the range flock ewes af ter the second and sixth 

year s .  Af ter 6 yea�s , the farm flock ewes produced 9 . 43 lamb s and 

the range f lock ewes 8 . 58 lambs . 

Leas t-squares means and standard er ror s for cumulative weight 

of  lamb bo rn per ewe present are pr esented in table 23 . S ingle-born 

ewe s produced mo re total we ight of lamb at lamb ing (P< . 05)  than 

mul t iple-born ewe s after 2 year s . For years 3 through 6 ,  type did no t 

differ (P> . 05 ) . Finnsheep x Tar ghee ewes gave bir th to mo re kilo grams 

o f  lamb (P< . 05 )  at each year . Af ter 6 years , Finnsheep x Tar ghee , 

Suf folk x Targhee and Targhee ewe s had produced 48 . 78 ,  39 . 89 and 4 0 . 06 

kg o f  lamb at birth , respec t ively . Cumula tive weight of lamb born was 

greater (P< . 05 )  for Suffolk x Targhee ewes th�n for Targhee ewes af ter 

2 and 3 year s . Ewe s in the farm management system p roduce·d more weight 

of lamb at birth (P< . 05 )  than did range management sys tem ewes . By 

year 6 ,  the farm ewe s exc eeded the range ewes by 4 . 26 kg . 

Least-square s  means and standard error s for cumula t ive number 

of  lambs weaned per ewe present are presented in tab le 24 . Single­

and mul t iple-born ewe s did not dif fer (P> . 05 )  for number o f  lamb s 



TA BLE 2 3 . LEAST-SQUAR E S  t1EANS AND STANDAR D  ER R O R S  FOR CUHULAT I V E  HE IGI IT O F  LAHB 

P a r ame t e r  2 

Over a l l  me a n  9 . 5 8 
( 9 . '• 5 )  

E '�' e t ype  o f b i r t h 
1 0 . 2 2  ± . lt 56 :� S i n g le 

( 1 0 .  1 3  ± . 4 6 3b ) 
Hu l t i p l e  9 . 0Y ± . 2 8H 

( 8 . 9 7 ± . 2 9 0e ) 

B r eed o f  ewe 8 
T 7 . 90 ± . 4 1 6

a 

ST 
( 7 • 7 0 ± • tt l 7 � ) 

9 .  3lt ± • 388 ) 

( 9 . 2 7 ± . 3 9 2 e ) 
FT 1 1 . 7 ] ± . 5 7 6 �  

( 1 1 . 6 7 ± . 5 8 7 " ) 

�Li n a gc mc u t  s y s t e m  
1 0 . 4 4 ± . 35 2� Farm 

( 1 0 . 2 8 ± . 3 5 4
�

) 
R a n ge 8 . 8 7 :!: . 3 7 5  

( 8 .  8 1  ± • 38ft )  

BORN PER EWE PRES ENT ( ENTER I NG )  [ KG �� 

3 

1 7 . 4 7 
( 1 5 . 1 3 )  

1 7 . 1 6  ± . 5 8 2 
( 1 5 . 02 ± . 70 7 ) 

1 7 . 4 1 ± . 3 7 3  
( 1 4 . 59 ± . 44 2 )  

1 5 . 2 1 ± . 5 1 9� 
( 1 3 . 2 2 ± . 6 3 7

b
) 

1 6 . 9 2  ± • 4 9 2  d 
( J  4 .  64  ± • 600 ) 

1 9 . 7 3 ± . 7 5 3 c 
( 1 7 . 24 :!: . 896e ) 

J 8 . 20 ± . 4 3 7� 
( 1 6 • 2 2 ± • 5 t, 2 b ) 

1 6 . 38 ± . 484 
e 

( 1 3 . 84 ± . 5 8 1  ) 

Y e a r 
4 

2 5 . 7 5 
( 20 . 7 9 ) 

2 5 . 69 ± . 7 7 6 
( 2 1 . 3 5 ± . 9 9 2 )  

2 5 . 74 ± . 4 7 9 
( L 9 . 89 ± . 6 1 7 ) 

2 3 . 08 ± . 6 4 5� 
( 1 9 . 1 6 ± . 8 9 2  ) 

2 4 . 40 ± . 6 1 6� 
+ 

l e  ( 1 Y . 9 5 - . 84 1 1 ) 
2 y • 6 6 ± 1. 0 t, 7 

') 

( 2 2 . 7 4  ± 1 .  2 5 5 e ) 

. 5 5 2 �  26 . 79 ± 
( 2 2 . 54 ± . 7 5 8b ) 

2 4 . 6 3 ± . 6 4 5 
( 1 8 . 69 ± . 8 1 5

e
) 

5 

3 3 . 9 6 
( 2 5 . 49 )  

3 3 . Lt 0  ± . 9 56  
( 26 . 1 9 ± 1 . 30 8 )  
34 . 1 1  .± . 6 30 

( 2 1• . 39  ± . 8 1 4 ) 

3 1 . 4 4 ± . 8 4 5 a  
( 2 4 . 2 4 ± 1 . 1 8 2 �  

3 1 . 5 5 ± . 8 1 2 r  
( 2 3 . 8 9 ± 1 . 0 8 1 6 

3 8 . 2 7 ± 1 . 2 (1 6  
( 2 7 . 7 3 ± 1 . 6 5 1 )  

1 a 3 5 . 2 ± • 7 0 5 1 
( 2 7 . 8 6 ± 1 . 00 3� ) 

3 2 . 3 Y  ± . 8 2 0  
( 2 2 . 7 2 ± 1 . 0 7 l

e
) 

6 

/. 2 . 9 5 
( 2 9 . 2 3 ) 

4 2 . 70 ± 1 . 3 1 7  
( 30 . 5 5 ± 1 . 6 3 2 )  
'• 3 .  1 2  ± . 9 2 2  

( 2 7 . 7 2 ± 1 . 0 1 9 )  

4 0 . 06 ± 1 . 2 0 4a 
( 2 8 . 1 1  ± 1 . 4 7 3l 

3 9 . 89 ± 1 . 1 6 1  
( 2 7 . 3 5 ± 1 . 1 8 56 

lt 8 .  7 8  ± l .  7 5 2 
( 3 1 . 9 6 ! 2 . 06 3 )  

a 4 5 . 04 ± . 9 6 6d ( 3 2 . 2 7 ± l . 2 50b ) 
4 0 • 7 8 ± 1 . u. 8 

( 2 6 . 00 ± 1 . 3 3 8
e

) 

a , h , c  Nc a n s  \.J i t h u n l i ke S l l fH� r s� r l p t s  ln the s a me c o l umn a nd wi thl n ma i n  e f fe c t s  J j f f e r  p e r  ewe p r e s e n t  

( P< dO� ) f , , t fe a n s  wi t h  u n l i k e  s u pe r s c r i p t s  i n  t he s a me c o ] umn and \v i t h i n  mai n e f f e c t s  d i f f e r  p e r  C\.Je e n t e r i ng 
( P< . 0 �> ) . 

g T = 'fa r g h e e , ST = S u  f f o J k x T� t  r ghee nud FT ::: Fl n n s h c e p  x Tn r ghe e . 00 
\0 



TABLE 2 4 .  LEAST-SQUARES MEANS AND STANDARD ERRORS FOR CUMULATIVE NUMBER O F  LAMB S  
WEANED PER EWE PRESENT (ENTERING ) 

Year 
Parame ter 2 3 4 5 6 

Overall  mean 1 . 5 5 2 . 85 4 . 22 5 . 59 6 . 9 2  
( 1 . 5 2 )  ( 2 . 46 ) ( 3 . 4 1 )  ( 4 . 1 5 )  ( 4 . 7 2 )  

Ewe type o f  b i r th 
S ingle 1 . 5 7 ± . 096 2 . 79 ± . 1 32  4 . 28 ± . 1 7 3  5 . 60 ± . 20 8  7 . 0 8  ± . 2 7 0  

( 1 . 55 ± . 096 ) ( 2 .  46 ± . 1 4 1 ) ( 3 . 4 1 ± . 1 89 ) ( 4 . 1 9  ± . 24 0 )  ( 4 . 87 ± . 2 88 )  
Mult ip le 1 . 48 ± . 06 1 2 . 83 ± . 085 4 . 23 ± . 10 7  5 0  6 3  ± . 1 3 7  6 . 9 6  ± . 1 89 

( 1 .  4 6  ± • 060) ( 2 . 38 ± . 088 ) ( 3 . 2 7 ± . 1 1 7 )  ( 3 . 98 ± . 1 5 0 )  ( 4 . 48 ± . 1 80 ) 

0 
Breed of ewe0 

T 1 . 09 ± . 088: 2 . 22 ± . 1 1 8: 3 . 50 ± . 1 43: 4 . 8 4 ± . 1 8 4: 6 . 16 ± . 2 4 7: 
( 1 . 06 ± . 087

b
) ( 1 . 9 1 ± . 1 2 7

b
) ( 2 . 84 ± . 1 69  ) ( 3 . 6 3 ± . 2 1 7 ) ( 4 . 20 ± . 26 0  ) 

ST 1 . 3 7  ± . 082  2 . 60 ± . 1 1 2  3 . 79 ± . 1 3 7: 5 . 0 3  ± . 1 7 6� 6 . 25 ± . 2 3 8� 
( 1 . 36 ± . 082

e
) ( 2 . 25 ± . 1 1 9

d
) ( 3 . 1 1 ± . 1 60

b
) ( 3 . 75 ± . 20 4

b
) ( 4 . 27 ± . 24 4

b
) 

FT 2 . 1 1  ± . 1 2 1� 3 . 62 ± . 1 7 1 c 5 . 4 7 ± . 2 3 �  6 . 9 6 ± . 2 7 5  8 . 66 ± . 35 9  
( 2 . 1 0  ± . 1 22 ) ( 3 . 09 ± . 1 7 8e

) ( 4 . 06 ± . 2 38
e

) ( 4 . 89 ± . 30 3
e

) ( 5 . 5 7  ± . 36 4
e

) 

Mana gement system 
Farm 1 . 5 8 ± . 07 4  2 . 8 1 ± . 09 9  4 . 28 ± . 1 2 3

d 
5 . 5 8  ± . 1 5 1  7 . 00 ± . 20 4  

( 1 . 5 5 ± . 07 4 )  ( 2 . 48 ± . 10 8 )  ( 3 . 54 ± . 1 44  ) ( 4 . 33 ± . 1 8 4 )  ( 4 . 9 7 ± . 2 2 1 ) 
Range 1 . 4 7 ± . 0 79 2 . 8 1 ± . 1 1 0  4 . 23 ± . 1 44  5 . 6 4  ± . 1 7 8  7 . 04 ± . 2 36 

( 1 . 46 ± . 0 7 9 )  ( 2 . 35 ± . 1 1 6 )  ( 3 . 1 4  ± . 15 5e
) ( 3 . 84 ± . 1 9 7 )  ( 4 . 39 ± . 2 3 6 ) 

a , b , c 
Means wi t h  unlike super scrip t s  in the same co lumn and wi thin main e f f e c t s  di f fer per ewe 

pre3ent
f

(P< . 05 ) . 
, e , Means with un like super scrip t s  in the same column and wi thin main e f fe c t s  d i f f e r  p er ewe 

enter ing (P< . 05 ) . g 
T = Targhee , ST = Suf folk x Targhee and FT = Finnsheep x Targhee . 

1..0 0 
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weaned af ter any year . Finn sheep x Targhee ewes weaned mo re lamb s 

(P< . 05 )  than Targhee or Suffolk x Targhee ewes at each year . Finnsheep 

x Targhee ewe s had weaned 8 . 66 lambs , while Targhee and Suf folk x 

Targhee ewes had weaned 6 . 1 6  and 6 . 25 lambs , respect ively , af ter 

year 6 .  Suf folk x Targhee ewes weaned more lamb s (P< . 05 )  than Targhee 

ewes af ter 2 and 3 year s . Management system did no t have a s ignificant 

effec t (P> . 05 )  on number of lamb s weaned . 

Least-squares means and s tandard error s for cumula tive we ight 

of lamb weaned per ewe present are pre sented in table 25 . Ewe type 

o f  birth did no t have a signif ic ant effect  on weight of lamb weaned 

for any year (P> . 05 ) . Finnsheep x Targhee ewes weaned more kilograms 

of lamb (P< . 05 )  than Tar ghee or Suffolk x Targhee ewes . Finnsheep x 

Targhee ewe s had weaned 43 . 9  kg more than the Suf folk x Targhee ewes 

and 5 2 . 2  kg more than the Targhee ewe s af ter 6 years .  11anagement 

systems did no t dif fer ( P> . 05 )  in weight of  lamb weaned for any year . 

Leas t-squares means and standard errors for cumula tive weight 

of wool  produced per ewe pre sent are found in table 26 . Single-born 

ewes produced more wool (P< . 05 )  than multiple-bo rn ewes at  each age . 

Single-born ewes had produced 24 . 84 kg of wool ,  while mult iple -born 

. ewe s had produced 23 . 35 kg af t er 6 years . Targhee ewes produced mor e  

woo l  (P< . 05 )  than Suf folk x Targhee and Finnsheep x Targhee ewes a t  

each age . Suf folk x Targhee ewe s produced more woo l (P< . OS )  than 

Finnsheep x Targhee ewe s af ter 2 years . Targhee , Suf folk x Targhee 

and Finnsheep x Targhee ewe s produced 25 . 7 7 ,  23 . 8 1 and 22 . 70 kg o f  



TABLE 2 5 . LEAST-SQUARES MEANS AND STANDARD ERRORS FOR CUMULATIVE WEIGHT OF LAMBS 
WEANED PER EWE PRESENT ( ENTERING ) [ KG ]  

Parame ter 

Overall mean 

Ewe t yp e  of b i r th 
S ingle 

Multip le 

.Breed of ewe
g 

T 

ST 

FT 

Management sys tem 
Farm 

Range 

2 

38 . 6  
( 38 . 1 ) 

40 . 1  ± 2 . 44 
( 39 . 7  ± 2 . 45 )  

36 . 7  ± 1 .  5 4  
( 36 . 1 ± 1 . 5 4 )  

2 8 . 0 
( 2 7 . 4 

36 . 5  
. ( 36 . 2 

5 0 . 5  
(S O .  3 

± 2 . 23
a 

± 2 . 2 1
d

) 
± 2 .  08b 

± 2 . 08e
) 

± 3 . 09
c 

± 3 . 1 1f
) 

40 . 7 ± 1 . 88 
( 40 . 1 ± 1 . 88)  

36 . 0  ± 2 . 0 1 
( 35 . 8 ± 2 . 0 1 ) 

3 

7 1 . 8 
(6 1 .  7 )  

7 0 . 9 ± 3 . 29 
(6 2 .  2 ± 3 . 54 )  

7 0 . 9  ± 2 . 1 1  
(5 9 .  4 ± 2 .  2 1 )  

5 6 . 7 
( 4 9 . 1 

6 9 . 6  
( 5 9 . 6 

86 . 5  
( 7  3 .  7 

± 2 . 93
a 

± 3 . 1 8
d

) 
± 2 . 78b 

± 3 . 00e
) 

± 4 . 26 c 

± 4 . 48f
) 

7 2 . 9 ± 2 . 47 
(6 4 . 1 ± 2 .  7 1 )  
6 8 . 9 ± 2 . 74 

( 5 7 . 5  ± 2 . 90 )  

Y ear 
4 

106 . 6  
( 85 . 4 )  

1 1 1 . 3 ± 4 . 45 
( 87 . 6  ± 4 . 80 )  

106 . 2  ± 2 . 74 
( 8 1 . 6  ± 2 . 99 )  

88 . 8  
( 7 2 . 2  

1 0 2 . 8  
( 83 . 3  

1 34 . 5  
( 9 8 . 4  

± 3 . 70
a 

± 4 . 3 1
d

) 
± 3 . 5 3b 

± 4 . 07
d

) 
± 6 . 0 1 c 

± 6 . 07
e ) 

1 10 . 3  ± 3 . 1 7 d 
( 9 0 . 3  ± 3 . 66 ) 

1 07 . 1 ± 3 . 70 
( . 79 . 0  ± 3 . 94e

) 

5 

1 4 4 . 3  
( 1 0 5 . 9 )  

1 46 . 9  ± 5 . 5 7  
{ 10 8 . 9  ± 6 . 2 8 )  

1 45 . 1  ± 3 . 6 7  
( 10 1 . 7  ± 3 . 9 1 ) 

1 25 . 7  ± 4 . 9�a 

( 9 4 . 0  ± 5 . 6 8  l 
1 3 8 . 0  ± 4 . 7 3d 

( 10 1 : 4  ± 5 . 3 3
b

) 
1 7 4 . 4  ± 7 . 38 

( 12 0 . 4  ± 7 . 9 3
e ) 

1 46 . 7  ± 4 . 0 7
d 

( 1 1 2 . 3  ± 4 . 82 ) 
1 4 5 . 3  ± 4 . 7 8 

( 9 8 . 2  ± 5 . 1 4
e

) 

6 

1 83 . 0  
( 1 2 1 . 8) 

1 88 . 0  ± 7 . 2 8  
( 1 2 8 . 2  ± 7 . 6 6 )  

1 8 3 . 8  ± 5 . 0 9  
( 1 1 5 . 7  ± 4 . 7 8 )  

1 6 5 . 5  
( 1 10 . 9  

1 7 4 . 1 
( 1 1 6 . 7 

2 1 8 . 0  
( 1 3 8 . 2  

± 6 . 6 5: 
± 6 . 9 1  ) 
± 6 . 4 1 a 

± 6 . 5 0
de

) 
± 9 . 6 8b 

± 9 . 6 8e ) 

1 88 . 2  ± 5 . sod 
( 1 30 . 7  ± 5 . 86 ) 

1 8 3 . 5  ± 6 . 3 4 
( 1 1 3 . 2  ± 6 . 28

e
) 

a , b , c Means with unlike super s crip t s  in the s ame co lumn and wi thin mai n  e f f e c ts d i f f e r  per  ewe 
preaent

f (P< . OS ) . 
, e , Means wi th unlike super scr ip t s  in the s ame co lumn and wi thin main e f f e c t s  di f fer p e r  ewe 

entering (P< . 05 ) .  g 
T = Targhee , ST = S u f fo lk x Targhee and FT = Finnsheep x Targhee . 

\0 N 



TABLE 2 6 . LEAST-SQUARES MEANS AND STANDARD ERRORS FOR CUMULATIVE WEI GHT OF WOOL 
PRODUCED PER EWE PRE SENT (ENTERING ) [ KG ]  

Parame ter 

Overall mean 

Ewe type of bi r th 
S ingle 

Mul t ip le 

Br eed of eweg 

T 

ST 

FT 

Management system 
Farm 

Range 

2 

7 . 20 
( 7 . 1 4 )  

7 . 65 
( 7 . 6 1  

6 . 95 
( 6 . 89 

± . 1 38a 

± . 1 45
d

) 
± . 087b 

± . 09 1e ) 

7 . 83 ± 
( 7 . 7 2 ± 

7 . 2 3 ± 
( 7 . 1 9  ± 

6 . 84 ± 
( 6 . 82 ± 

. 1 26a 

. 1 3 1d
) 

. 1 1 7b 

. 1 23e ) 

. 1 7 5
c 

. 1 84e
) 

6 . 9 8 
( 6 . 90 

7 . 6 3 
( 7 . 5 9 

± . 1 0 7a 

± . 1 1 3
d

) 
± . 1 1 4b 

± . 1 1 9
e

) 

3 

1 1 . 1 8 
( 1 0 . 37 ) 

1 1 . 83 
( 1 1 . 1 2 

1 0 . 86 
( 9 . 93 

1 2 . 02 
( 1 1 . 29 

1 1 . 34 
( 1 0 . 46 

1 0 . 69  
( 9 .  82  

± . 2 1 9 a 

± . 25 8
d

) 
± . 14 1b 

± . 16 1e ) 

± . 1 9 5
a 

± • 2 3 3
d

) 

± . 1 85b 

± . 2 1 9e ) 
± . 28 4b 

± . 32 7e
) 

1 1 . 1 4  ± 
( 1 0 . 3 7  ± 

1 1 . 55 ± 
( 1 0 . 6 8 ± 

. 1 6 5  

. 19 8 ) 
. 1 82  
. 2 1 2 )  

Year 
4 

1 5 . 50 
( 1 3 . 33 )  

1 6 . 16 
( 1 4 . 27 

1 5 . 1 4  
( 1 2 . 69 

1 6 . 66 
( 1 4 . 74 

1 5 . 48 
( 1 3 . 44 

1 4 . 8 1 
( 1 2 . 26 

± . 3o 8a 

± . 4 10d
) 

± . 19 0b 

± . 25 5
e ) 

± . 25 5 a 

± . 36 8
d

) 
± . 244b 

± . 34 7
e ) 

± . 4 1 5b 

± . 5
�
1 8e ) 

1 5 . 48 ± 
( 13 . 63 ± 

1 5 . 82 ± 
.( 1 3 . 33 ± 

. 2 1 9 

. 3 1 3 )  

. 25 6  

. 33 7 ) 

5 

1 9 . 6 7 
( 1 5 . 7 9 )  

20 . 45 
( 1 7 . 06 

1 9 . 25 
( 1 4 . 9 1  

2 1 . 32 
( 1 7 . 6 7  

1 9 . 42 
( 15 . 80 

1 8 � 8 1  
( 14 . 49 

1 9 . 79 
( 16 . 46 

1 9 . 92 
( 15 . 5 1  

± . 40 1
a 

± . 5 7 4
d ) 

± • 2 6 4b 

± . 35 7
e

) 

± . 35 5
a 

± . 5 1 8
d

) 
± . 34 1b 

± . 486
e ) 

± . 5 32b 

± . 7 2 4
e ) 

± . 2 9 3  
± . 440 ) 
± . 34 4  
± . 4 70 ) 

6 

2 3 . 9 9 
( 1 7 . 60 )  

2 4 . 84 
( 1 9 . 26 

2 3 . 35 
( 16 . 4 7  

2 5 . 7 7 
( 1 9 . 82 

2 3 . 8 1 
( 1 7 . 6 0 

2 2 . 70 
( 1 6 . 1 8  

± . 56 0
a 

± . 7 2 4
d

) 
± . 39 3b 

± . 45 2e
) 

± . 5 1 2
a 

± . 65 4
d

) 
± . 49 4b 

± . 6 1 5e ) 
± . 7 4 5b 

± . 9 1 6
e

) 

2 4 . 20 ± . 42 4  
( 18 . 6 4  ± . 5 5 5

d
) 

2 3 . 9 8 ± . 489 
( 1 7 . 10 ± . 5 9 4

e
) 

a , b , c Means wi th unlike supe r scrip t s  in the same co lumn and within main e f fe c t s  di f f e r  p e r  ewe 
preaent

f
(P< . 05 ) . 

, e , Means with un like super s c r ip t s  in the s ame column and wi thin main e f f e c t s  d i f fe r  p e r  ewe 
entering (P< . 05 ) . 

g 
T = Tar ghee , ST = Su f folk x Targhee and FT = Finnsheep x Targhee . 

\.0 w 



wool ,  respec tively , after 6 years .  Range flock ewes produced mor e  

wool (P< . 05 )  than farm flock ewes af ter the second year . 

Cumulative Lamb and Wo ol Production Per Ewe Entering the S tudy 

Values for number of lambs born and weaned , kilo grams o f  lamb 

born and weaned and kilograms of woo l produced were accumulated for 

94 

each ewe . Accumulat ions were comple ted after year s 2 ,  3 ,  4 ,  5 and 6 .  

Zero s were added to a ewe ' s cumulative produc tion for each year in which 

she failed to lamb and for each year af ter she l�f t  the flock . Typ e ,  

breed and management were used to test each . ma in effect . 

Least-squares means and standard errors for numb er o f  lamb s 

born per ewe enter ing the exper iment are found in table 22 . S ingle­

born ewe s produced more lamb s (P< . 05 )  than multiple-born ewes after 

2 year s o f  age . S ingle-born ewe s had produced 6 . 52 lamb s , while · 

mult iple-born ewes had produced 5 . 92 lambs af ter 6 year s . The se values 

did no t di ffer (P> . 05 ) . Finnsheep x Targhee ewes produced more lamb s 

(P< . 05 )  than Suf folk x Targhee or Targhee ewes at each age . Suf folk 

x Targhee ewes produced more lamb s (P< . 05 )  than Targhe e ewes af ter 2 

and 3 year s of  age . Finnsheep x Targhee , Suf folk x Targhee and Targhee 

ewes had given birth to 7 . 82 ,  5 . 59 and 5 . 24 lambs , resp ec tively , af ter 

6 year s .  Number o f  lambs born per ewe was greater (P< . 05 )  for ewes in 

the farm flock than for ewe s in the range flock af ter years 3 through 6 .  

Farm flock ewes had produced 1 . 1 9  more lambs than rang e flock ewes after 

6 years . 
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Leas t-squares means and standard errors for  cumulative we ight 

of lambs born per ewe entering the exper iment are presented in tab le 23 . 

Single-born ewe s produced more kilograms o f  lamb at bir th (P< . 05 )  than 

mul tiple-born ewes a f ter 2 year s of age . This trend had reversed af ter 

6 years ,  but the d i f ference wa s no t s ignif icant (P> . 05 ) . I t  i s  of  

interest to examine the tr end of weight o f  lamb over time . Af ter 

year s 2 and 3 ,  the Finnsheep x Targhee ewe s had given b ir th to mo re 

kilo grams of lamb (P< . 05 )  than bo th the Suf folk x Targhee and Targhee 

ewes . By year 4 ,  p�oduc ti6n by the Finnsheep x Targhee ewes was only 

greater (P< . 05 )  tha� the Targhee ewes . Breeds did no t dif fer (P> . 05 )  

af ter year s 5 and 6 .  The Suffolk x Targhee ewes were only sup erior 

(P< . 05 )  to the Targhee ewe s af ter 2 years . Weight of lamb p roduced at 

b irth was greater (P< . 05 )  for farm flock ewes than for range flo ck- ewes 

at each year . 

Leas t-squares means and standard errors for cumulative number of  

lambs weaned per ewe entering the experiment are presented in  tab le 24 . 

Ewe type o f  b irth , single vs mult iple , had no signif icant effect on 

number of lambs weaned (P> . 05 ) . Finnsheep x Tar ghee ewes weaned more 

lamb s (P< . 05 )  than Suf folk x Targhee and Targhee ewes at each age of 

ewe . Suffolk x Targhee ewes weaned more lambs (P< . 05 )  than Tar ghee ewe s 

af ter 2 year s .  Finnsheep x Targhee , Suf fo lk x Targhee and Targhee ewes 

had weaned 5 . 5 7 ,  4 . 27 and 4 . 2 0  lamb s , respectively , af ter 6 years of  

produc tion . Number of lambs weaned differed (P< . 05 )  by management 

system after year 4 .  Farm flock ewes had weaned more lamb s (P< . 05 )  

than range f lock ewe s  after year 4 .  



Leas t- squares means and standard error s for cumula tive weight 

of lambs weaned per ewe enter ing the exper iment are presented in 
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table 25 . S ingle-born and multiple-born ewes did no t dif f er (P> . 05 )  

in kilograms o f  lamb weaned a t  any age . For years 2 through 5 ,  

Finnsheep x Targhee ewe s weaned more kilograms o f  lamb (P< . 05 )  than 

Suffolk x Targhee and Targhee ewes . Finnsheep x Targhee ewes pro duc ed 

more weaned lamb (P< . 05 )  than the Tar ghee ewes and more but no t 

s ignif icantly so than the Suffolk x Targhee ewes (P = . 07 )  after 

6 year s .  Finnsheep _ x  Targhee , Suf fo lk x Targhee and Targhee ewes had 

weaned 1 38 . 2 , 1 1 6 . 7 and 1 1 0 . 9 kg of lamb , respec tively , af ter 6 years . 

Farm flock ewe s weaned more kilograms of lamb (P< . 05 )  than range f lock 

ewes after year s 4 , 5 ,  and 6 .  Af ter year 6 ,  the farm flo ck ewes had 

a 17 . 5-kg advantage over range flock ewes . 

Leas t-squares means and standard errors for cumulative we ight 

of woo l  produc ed per ewe enter ing the experiment are presented in 

table 26 . S ingle-born ewe s produced more wool (P< . 05 )  than mul tip l e­

born ewe s af ter each year . S ingle-bo rn ewes produced 2 . 79 kg mor e  woo l 

than mul tiple-born ewe s after 6 years . Targhee ewes produc ed more 

woo l  (P< . 05 )  than Suffolk x Targhee or Finnsheep x Targhee ewes in al l 

year s . Wo ol produc tion be tween Suffolk x Targhee and Finnsheep x 

Targhee ewe s was no t d if ferent (P> . 05 ) . Af ter 6 years of  age , Targhee , 

Suf fo lk x Targhee and Finnsheep x Targhee ewes had produc ed 1 9 . 82 ,  

1 7 . 6 0 and 1 6 . 18 kg of wool , respec t ively . After 2 years , range flock 

ewes had produced more woo l  (P< . 05 )  than farm flock ewes . Thi s  trend 
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reversed and farm flock ewes produced more woo l (P< . OS )  than range f lock 

ewes by year 6 .  
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SUMMARY 

The maj or obj e c t ive o f  this study was to de termine the 

product ion of lamb and woo l under two management sys tems wi th three 

dif ferent breed comb inati ons of  ewes . Two ewe f locks were main tained , 

one in a f arm flock management sys tem and the o ther in a range f lo ck 

management sys tem .  Data were first  evaluated on a year ly b a s i s  

fo llowed by a n  ana lys i s  o f  cumulative pro�uct ion after each year o n  a 

per ewe pre sent and a per ewe enter ing the exper iment basi s . 

Woo l  product ion showed a curvi linea� type re sponse wi th age 

o f  ewe wi th very small d i f ferences be tween management sys tems . The 

supe riori t y of  the Targhee for woo l  produc t ion was evident i n  each 

analysis . S ing le-born ewe s were more produc tive than multip le-born 

ewes for wool .  The ac ce lerated rate o f  mortali ty o f  the range f lo ck 

ewe s in later years was ref le c ted in the lower woo l  produc t i on p e r  ewe 

entering the s tudy . 

Fer tility dif ference s  among group s were only evident for ewe 

lamb s bred to lamb as year ling s . The f ai lure of a large p er centage of  

the Targhe e ewe s to lamb at 1 2  mo p laced them at  a disadvantage for  

cumu lative product ion . The sub s t i tut ion of  one -half of  the gene t i c  

base with Suf fo lk breed ing improved fert ility . The ear ly maturat i on 

of the Finnsheep cros sbred ewe s was clear ly disp layed by higher 

fer t ility at 12 n.o of age .  

Number o f  lamb s born had a larger ef fect on lit ter wei ght  a t  

b irth than d id ind ividual b ir th we ight s o f  lambs . The lower b irth 

weight o f  individual lambs born to cro ssbred Finnsheep ewe s was mo re 
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than o f f set by the larger number of  lamb s in the lit ter . A trade-o f f  

be tween the heavier lambs f o r  Targhee ewes and the slight increase  in 

lambing rate for the Suf folk x Targhee ewes resulted in s imilar lit ter 

we ight s and similar cumulative produc tion of  lit ter weight for the two 

breeds . 

The lo s s  o f  25 % of the lambs from birth to weaning was comparab le 

to other published repor t s . The pro cedure of placing a limi t of two 

lambs nursed per ewe may have ma sked the Finnsheep ' s  biolog ical abi li ty 

to wean even larger . numbers of lambs . 

Evaluat ion of the kilo grams o f  lam� weaned per ewe expo sed 

gave the clearest picture of a ewe ' s abili ty to produce produc t . Based 

on evaluat ion at each age of ewe , ther e was no indication of  any dif fer ­

ence� due t o  ewe type of birth or management system .  In ewes over 

4 year s old , breeds did no t dif fer in to tal weight of lamb weaned p er 

ewe expo sed . 

By accumulat ing lamb and wool  production over the li fetime 

o f  the ewe on a per ewe enter ing the exper iment bas is , longevi ty 

differences were detec table . These data would indicate that , for 

every 100 Targhee ewes brought into the br eeding flock , 1 1 , 000 kg o f  

weaned lamb and 1 , 98 2  kg of wool were produced a f ter 6 year s . 

Substituting one-half o f  the genetic base wi th Suf folk breeding resul ted 

in a nonsignif icant increase of 600 kg of lamb and a signi f icant 

decrease of  222 kg of  woo l  pr oduced af ter 6 years . The use o f  one-half 

Finnsheep br eeding re sulted in 2 , 800 more kg of lamb and 364 kg less 

wool than for the Targhee ewes . 
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APPENDIX 

TABLE 1 .  LEAST-SQUARES ANALYS I S  OF VARIANCE FOR EWE BIRTH DATE , BIRTH WEIGHT , WEANING WEIGHT 
AND PREBREEDING EWE WEIGHT 

Source 

Ewe type of birth 

Breed of sire 

Type x breed 

Error 

* P< . 05 .  
*** P< . 00 1 . 

Ewe bi r th date 
df s s  

1 83 1 . 7 1 3*** 

2 1 7 36 . 263 *** 

2 258 . 2 1 7  

4 1 5  29080 . 5 1 8  

Bir th weight 
df ss 

1 255 . 7 1 9*** 

2 1 4 . 395 * 

2 3 . 334 

4 1 5  907 . 344 

Weanin� weight Preb reeding weight 
df s s  df ss 

1 900 2 . 025 *** 1 3893 . 643 *** 

2 5964 . 7 3 7 -.':** 2 1 3 5 2 . 838 

2 228 . 33 2  2 1 75 . 3 7 4  

4 1 4  42989 . 96 7  4 1 5  100 1 0 1 . 33 3  

1-' 
1-' 
1-' 



TABLE 2 .  LEAST-SQUARES ANALY SIS  OF VARIANCE FOR ANNUAL EWE WEI CHT AT BREEDI NG FOR 
RANCE MANAGEHENT SY STEH (ANTELOPE) 

Agt! in mon ths 
1 2  24 36 48 60 

Sou rce df _s_s __ 
d f  ss d f  ss  -df ss df----ss---

Ewi type of b i r th 1 3948 . 90 1 *** 1 9 29 . 7 1 9 * 1 1 . 409 1 6 1 3 . 3 3 1  1 2 5 1 . 0 78 

Breed of ewe 2 8 26 . 0 1 0  2 6 7 4 . 8 1 4 2 3 1 68 . 83 3 *** 2 1 084 . 059�� 2 20 7'· . 004 ** 

Year of produc t ion 2 1 1 3 7 5 .  7 76M d t  2 1 3 299 . 7 58 *** 2 3530 . 09 2 *** 2 7 03 . 3 1 1  2 1 0 6 2 . 7 2 2* 

Type x breed 2 3 . 644 2 234 . 243 2 3 1 8 . 6 1 8  2 1 4 6 . 350  2 80 . 1 34 

Type x year 2 4 2 2 . 240 2 4 20 . 359  2 1 7 8 . 756 2 1 3 7 . 360 2 608 · '•09 

Breed x year 4 3163 . 7 95 *** 4 546 . 2 7 5  4 1 054 . 065  I 4 5 3 . 744 4 2 1 7 . 6 1 0 

Error 185 2 5 2 20 . 863 132 36755 . 4 7 5  1 4 2  2 5089 . 54 3  1 1 4 1 9853 . 1 1 8 88 1 4 2 7 3 . 0 3 2  

* P <  . OS .  
* *  P< . 01 . 

*** P< . 00 1 . 

7 2  dt ___ ss---

1 4 3 2 . 4 9 9  

2 1 388 . 06 5 *  

2 1 9 40 . 4 5 1 ** 

2 80 . 7 2 1  

2 1 6 . 1 08 

4 382 . 2 3 1  

6 6  9 4 7 7 . 0 1 2  

...... ...... N 



· Source 

Ewe t y.pe o f  birth 

Breed of ewe 

Year of produc t ion 

Type x breed 

Type x year 

Breed x year 

Error 

* P< . 05 .  
* *  P< . 0 1 . 

* ** P< . 00 1 . 

TABLE 3 .  LEAST-SQUARES ANALYS I S  O F  VARlANCE FOR ANNUAL EWE ��EI GHT AT HEANING FOR 

1 2 

d f  ss  d f  

1 1 4 1 7 . 305 * 1 

2 109 2 . 667 2 

2 1 0 1 34 . 1 2 3 * ** 2 

2 1 6 9 . 8 50 2 

2 1 22 . 53 1  2 

4 1 1 55 . 24 2  4 

204 6 1 902 . 9 7 5  1 8 2  

FAIU-1 HANAGEHENT SYS'l'EH (BROOKi NGS ) 

24 

ss df 

495 . 37 9  1 

7 7 9 . 590 2 

2 5 6 5 4 . 59 3 *** 2 

7J . 297  2 

252 . 344 2 

7 2 0 . 550 4 

43608 . 1 4 7 1 5 3  

------- -- - - --

�1·�·-;l;���ti;s------------ ---- --·-·-

36 48 60 
ss <li ___ s_s __ �--s·s-- d f  

1 1 03 . 720 1 805 . 564 1 1 38 2 . 609 l 

1 5 2 1 . 4 29  2 1 5 37 . 7 5 6  2 668 . 6 7 3  2 

81 26 . 526 *** 2 4 1 88 . 84 8 *  2 4 1 50 . 80 7 ** 2 

1 J93  . 4 70 2 80 3 . 0 39 2 1 34 2 . 1 0'• 2 

9 5 9 . 05 3  2 60 . 69 3  2 3 1 4 . 860 2 

1 9 7 . 1 4 1  4 9 3 1 . 386 4 3 3 2 1 . 8 3 7  4. 

48558 . 064 1 4 1 69000 . 46 3  1 09 1 2 902 . 3 1 7  33  

7 2  s s  

2 6 . 09 3  

1 9 5 1 . 0 3 7  

708 2 . 58 7 *** 

1 7 78 . 3 3 9  

5 4 8 . 84 1  

1'J69 . 706 

3 5 7 94 . 290 

..... ..... w 



TABLE 4 .  

1 2  
Sour c e  d f  ss d f  

Ewe type o f  b i r th 1 2 7 2 . 885 1 
Br eed of ewe 2 555 . 1 6 7 * 2 
Year of p roduc t ion 2 770 .  902* *  2 
��nagement system 1 
Sex 1 21 . 287 1 
N o .  of lambs bo·r n  (NOLMB) 1 2 . 0 1 2  1 

· Type x b reed 2 3 . 826 2 
Type· x sex 2 43 . 009 2 
Breed x year 4 624 . 599 4 
Type x management 1 
Breed x management 2 
Year x management 2 
Type x sex 1 59 . 549 1 
Breed x sex 2 4 7 . 1 26 2 
Year x sex 2 1 06 . 8 7 7  2 
��nagement x s ex 1 
Type x NOL'lB 1 1 . 4 29 1 
Br eed x NOLMB 2 . 1 58 2 
Year x NOL!·lB 2 50 . 4 1 5  2 
Hanagement x NOLMB 1 
Sex � NOUlB 1 59 . 4 4 3  1 
Error 225 1 6803 .. 588 3 1 8  

* P< . 05 .  
** P< . 01 . 

*** P< . 00 1 . 

LEAST-SQUARES ANALY S I S  OF VARIANCE FOR DATE OF BI RTH 

Age in mo nths 
24 36 4 8  

s s  d f  ss d f  s s  

1 5 1 9 . 7 1 6  1 6 . 608 1 1 4 8 . 2 29 
863 . 86 1  2 380 . 686 2 4 6 3 . 84 1  

3 3086 . 0 1 1 ** *  2 1 446 . 489 2 3 6 6 . 7 3 8  
1 00 7 6 2 . 27 4 *** 1 1 1 2 1 40 . 7 9 7 ** *  1 1 0 2 50 1 . 207** *  

600 . 1 5 1  1 40 . 025 1 40 . 9 2 8  
9 1 . 594 1 1 0 . 246 1 4 4 . 1 66 

5 300 . 34 3  2 86 . 04 7  2 205 . 4 7 3  
3 7 03 . 244 2 1 3 . 1 9 2  2 5 5 . 4 9 0  
6665 . 5 1 3  4 203 . 5 7 2  4 1 6 1 . 39 6  
2 7 6 3 . 659 1 1 4 . 486 1 1 74 . 4 3 7  
24 7 2 . 24 3  2 4 7 . 1 74 2 4 6 1 . 0 1 9  

1 45 2 1 . 63 3 *** 2 669 . 67 5 ** 2 9 9 . 4 7 7  
464 . 229 1 . 1 33  1 1 9 . 37 9  

1 8 25 . 06 1  2 103 . 2 26 2 2 1 0 . 05 8  
1 307 . 1 7 9  2 1 1 4 . 2 26 ' 2 1 36 . 735 
1 7 34 . 330 1 2 1 9 . 4 1 2  1 36 . 5 1 5  
3 1 50 . 2 7 2  1 7 . 1 96 1 2 . 94 3  
24 1 6 . 892  2 382 . 4 5 2  2 5 4 . 258 
3049 . 1 7 6  2 1 9 . 7 7 5  2 700 . 24 1 *  
2639 . 77 6  1 1 5 . 1 44 1 3 1 . 0 7 7  
1 806 . 004 1 1 7 2 . 9 1 2 1 38 . 664  

44589 8 . 004 265 1 755 1 . 664 2 4 2  1 8 7 1 2 . 7 5 3  

60 
d f  ss 

1 1 4 . 94 4  
2 9 1 9 . 7 30* * *  
2 396 . 485 
1 7 7 7 7 7  . 0 28* * *  
1 1 24 . 4 9 1  
1 2 7 . 067  
2 200 . 2 1 6  
2 . 1 3 . 5 90 
4 398 . 3 5 3  
1 25 . 856  
2 146 . 3 3 1  
2 26 1 . 5 7 4  
1 85 . 08 1  
2 1 7 7 . 1 9 2 
2 246 . 7 3 7  
1 1 7 1 . 7 0Z 
1 89 . 1 86 
2 683 . 09 9 * 
2 1 2 2 . 220  
1 10 . 694  
1 82 . 85 9  

1 88 1 4 565 . 206 

d f  

1 
2 
2 
1 
1 
1 
2 
2 
4 
1 
2 
2 
1 
2 
2 
1 
1 
2 
2 
1 
1 

1 34 

· 7 2  
s s  

1 7 . 86 3  
34 . 89 1  
6 3 . 3 7 7  

35285 . 809 * * *  
2 . 284 

1 4 . 1 66 
1 1 5 . 67 4  
1 39 . 0 1 5  
2 38 . 8 1 1 

2 . 1 6 3  
4 4 . 090 

1088 . 68 7 * * *  
3 3 . 1 1 5  
69 . 84 9  
7 1 . 9 1 2  
1 9 . 90 1  
4 7 . 49 6  

1 8 9 . 459 
25 . 8 24 
54 . 44 2  
20 . 07 1  

8900 . 95 9  

.­
.­� 



TABLE 5 .  LEAST-SQUARES ANALY S I S  OF VARIANCE FOR �1B WEIGHT AT BIRTH 

Age in mon ths 
1 2  24 36 48 

Source df ss df ss d f  ss  df  ss df 

Ewe t y p e  o f  b i r th 1 2 3 . 284 ** 1 4 . 560 1 26 . 438 ** 1 3 . 590 1 
Br eed of ewe 2 9 2 . 0 2 4 *** 2 37 . 1 09** 2 1 0 2 . 006 *** 2 1 1 2 . 709 *** 2 
Year of p roduc t ion 2 14 . 86 1  2 1 58 . 1 92*** 2 5 . 37 7  2 1 4 . 084 2 
�tanagement system 1 39 . 259 *** 1 25 . 630* *  1 1 1 . 1 56  1 
Sex of lamb 1 . 24.3 1 4 . 502 1 18 . 48 7 *  1 4 7 . 049 *** 1 
N� . of lambs ' born (NOLMB) 1 58 . 1 8 4 *** 1 348 . 39 3•'t** 1 38 7 • 089 •'t** 1 3 35 . 2 1 4 *** 1 
Type x b r eed 2 . 58 0  2 1 3 . 225 2 2 . 55 2  2 1 . 1 34 2 
Type x year 2 3 . 554 2 4 3 . 586** 2 5 . 02 3  2 1 . 5 3 1  2 
Breed x year 4 30 . 9 1 7  4 28 . I 20 4 1 4 . 00 3  4 7 . 90 2  4 
Type x �nagement 1 29 . 730** 1 . 360 1 . 000 1 
Br eed x management 2 8 . 795 2 2 . 9 79 2 5 . 1 28 2 
Year x management 2 . 2 28 2 18 . 1 5 6  2 6 . 95 0  2 
Type x sex 1 1 0 . 0 3 3  1 6 . 248 1 6 . 869 1 . 1 7 6  1 
Br eed x sex 2 7 . 308 2 . 360 2 4 . 54 1  2 . 4 3 1' 2 
Year x sex 2 1 . 8 28 2 l . l l 2 2 1 . 865  2 . 1 29 2 
�1anagement x sex 1 2 . 903 1 . 44 8  1 . 007 1 
Type x NOLMB 1 . 0 1 9 1 1 5 . 874 * 1 . 000 1 . 306 1 
Br eed x NOI..'1B 2 2 . 9 3 8  2 18 . 807 2 1 3 . 664  2 1 . 884 2 
'iear x NOLMB 2 2 . 5 84 2 27 . 142*  2 7 . 964 2 7 . 490 2 
Management x NOLMB 1 1 1. . 290 1 2 . l l 8 1 . 034 1 
Sex x NOLMB 1 7 . 01 7  1 . 704 1 2 . 222  1 
Error 299 1 05 1 . 2 20 5 2 3  1 7 60 . 532 470 1 5 4 5 . 6 5 7  4 3 9  1 35 5 . 34 6  3 7 2  

* P< . 05 .  
* *  P< . 01 . 

* * *  P< . 00 1 . 

60 
ss  

4 . 36 5  
l l 8  . 04 9* * *  

1 2 . 50 4  
1 2 . 5 7 9* 

. 1 0 3  
1 6 9 . 1 5 7 ** *  

4 . 10 3  
3 7 . 36 1 ** 
1 2 . 7 7 5  

. 4 1 6  
1 1 . 79 7  
1 9 . 0 1 4 * 

1 . 68 7  
5 . 5 3 8  
5 . 58 7  

. 28 2  
1 1 . 05 5  

7 . 9 3 8  
2 .  7 1 6  

., . 25 4  
3 . 48 9  

1 1 00 . 7 6 0  

d f  

1 
2 
2 
1 
1 
1 
2 
2 
4 
1 
2 
2 
1 
2 
2 
1 
1 
2 
2 
1 
1 

298 

n -
ss 

. 955 
7 2 . 7 5 1 *** 

2 . 8 29 
. 1 2 0  

1 2 . 969 * 
9 8 . 1 6 7 *** 

1 . 458 
1 . 046 

1 0 . 589 
. 0 1 8  

3 . 469 
29 . 4 4 4 ** 

1 . 065 
1 . 800 

. 0 5 1  
. 3 . 089 
1 0 . 004 

1 . 9 7 8  
5 . 25 5  

. 0 79 
1 . 098 

8 1 0 . 656 

...... 
...... 
U1 



TABLE 6 .  LEAST-SqUARES ANALYSIS  OF VARlANCE FOR NUHBER OF LAMUS BORN P ER EWE EXPOS ED 

Source 

Ewe t ype o f  b i r t h  
Br eed of ewe 
Year of produc t ion 
Management sys tem 
Ty pe x breed 
Ty pe x year 
Breed x yea r 
Type x managemen t  
Breed x management 
Year x managemen t  
Error 

1 2  
df ss 

1 
2 
2 

2 
2 
2 

407 

. 9 70  
20 . 0 1 5***  

1 0 . 1 1 6*** 

. 5 7 9  

. 935 
5 . 558* 

1 7 6 . 748 

24 
J f  s s  

1 2 . 925* 
2 28 . 399>�** 
2 . 004 
1 1 .  953 
2 1 . 208 
2 1 .  95 7 
2 8 . 1 96** 
1 . 023  
2 . 7 1 6 
2 2 . 558 

396 2 1 9 . 9 76  

Age in months 
36 

d f  ss 

1 
2 
2 
1 
2 
2 
2 
1 
2 
2 

3 26 

. 1 2 7  
1 1 . 0 1 2 *** 

. 033  

. 290 

. 6 U 

. 0 30 
1 .  280 

. 1 1 5  

. 63 1  
2 . 1 02 

1 9 7 . 645 

48 60 
d f  s s  d f  s s  

1 

2 
2 
1 
2 
2 
2 
1 
2 
2 

2 7 7  

. 000 1 
1 4 . 259 *** 2 

1 .  352  2 
. 005 1 
. 34 7  2 

1 .  3 59  2 
2 .  708 2 

. 048 1 
1 . 2 1 1  2 
5 . 1 8 1 ** 2 

1 )6 . 52 3  2 3 2  

. 1 2 1  
1 2 .  049·�*-� 

1 . 02 1 
. 1 80 
. 1 80 
. 9 5 1  
. 9 78 
. 4 1 7  
. 25 3  
. 3 1 9  

1 4 5 . 650 

7 2  
. Jf·-----s-s---

1 
2 
2 
1 
2 
2 
2 
1 
2 
2 

1 74 

. 1 8 1  
1 0 . 89)1: **  

1 .  3 1 8  
2 . o54 
1 . 024 

. 1 69 
4 . 1 69 

. 06 6  
5 .  705 ic 

1 . 699  
1 2 2 . 0 1 0  

. ____________________ ._ __ _______________ _ ________________ _ 

* P< . 05 .  
u P< . 0 1 .  

*** P< . 00 1 . 

......... 
......... 
0\ 



TABLE 7 .  LEAST-SQUAUES ANALY SlS  OF VARIANCE FUR NUNllER 'OF LAH BS BURN PER EI�E Will i NG 

Source 

Ewe type of b i r th 
Breed of ewe 
Year of produc t ion 
Hanagement  sys tem 
Type x breed 
Type x year 
Breed x yea r 
Type x managemen t  
B reed x man·agcmen t 
Yea r x managemen t  
E r ror  

* P<  . OS .  
** P< . O l . 

*** P< . 00 1 .  

---- �e in mon ths - -----------
1 2  24 36 48 60 7 2  _J_r ___ 

ss --- -"JT ____ ss --- ---Jr----s-s--- "Tr---ss-- ··-;rf ___ ss____ J 
(-- - --s-s·----

1 . 04 1 6  
2 5 . 240*** 
2 1 .  820,�* 

2 . 1 6 7  
2 . 0 3 5  
4 . 596  

240 40. 1 55 

. 396 
2 3 1 . 1 6 7 ,\** 
2 . 486 
1 1 . 003 
2 0 760 
2 1 .  2 7 2  
4 l .  635  
1 . 005 
2 . 562 
2 . 64 1  

334 90 . 338 

1 
2 
2 
1 
2 
2 
4 
1 
2 
2 

28 1 

. 000 
l J ,  5 7 1  l\U 

2 . 0 3 2 *  
. 5 1 1  
. 1 7 6 
. 5 5 7  

2 . 036 
. 04 5  
. 95 5  

1 .  705 1• 
78 . 309 

. 06 9  
2 1 0 ,  7 0 7 �\U 
2 1 . 1 1 8 
1 . 52 1  
2 0 228 
2 . 5 1 4  
4 2 . 6 20 
1 . 00 1  
2 0 7 1 6  
2 I 2 . 05 ]  

2 5 8  sa . 292  

1 
2 
1 
1 
2 
2 
4 
1 

' 2 
2 

20) 

. 003 
1 0 . 5 1 9 ** *  

. 098 

. 1 58 

. 2% 

. 05 3  

. 7 1 3 

. 4 4 7  
1 . 5 54 

. 94 5  
65 . 565 

1 
2 
2 
1 
2 
2 
4 
1 
2 
2 

1 4 9  

. 2 7 3  
7 . 1 1 8 *** 
1 . 6 1 0  
7 0 6 1 8 �\** 

. 4 7 2  

. 5 9 1  
l .  7 3 6  

. 008 
l . 8 2 2  
2 . 0 J 2 l� 

4 7 . 4 36 

........ 
........ 
--..J 



TABLE 7 .  LEAST-Sl�UAHES ANALY S I S  OF VARI ANCE FUR NUNllER OF LAH llS BORN PE lt E\·JE WUH NG 

Source 

Ewe type of  b i r th 
Breed of ewe 
Year of produc t i on 
Hanagemen t  s y s tem 
Type x breed 
Type x year 
Breed x yea r 
Type x managemen t  
Breed x management  
Year x management  
Error  

* P<  . 05 .  
** 1,< . 0 1 .  

*** P< . 001 . 

____ �e in mon ths ---------·--·-
12 24 36 48 60 7 2  

_J_r ___ ss ___ -"JT ______ ss ___ ·-J"T----ss-- - dT-s-s-- -·"Jr-·--ss ____ · · ·j(  __ _ _ _ ss _ ___ _ _ 

1 . 04 1 6  
2 5 . 240* ** 
2 1 .  820)\ * 

2 . 1 6 7  
2 . 0 35 
4 . 596 

240 40.  1 55 

1 
2 
2 
1 
2 
2 
4 
1 
2 
2 

334 

. 396 
3 1 . 1 6 7 ,�** 

. 486 
1 . 003 

. 7 60 
1 .  27 2 
1 .  635  

. 005 
. 562  
. 64 1  

90 . 338 

1 
2 
2 
1 
2 
2 
4 
1 
2 
2 

28 1 

. 000 . 
1 3 . 5 7 1 1�·· 

2 . 0 3 2 * 
. 5 1 1  
. 1 76  
. 5 5 7  

2 . 036 
. 04 5  
. 95 5  

1 .  705 f: 
78 . 309 

1 . 06 9  
2 1 0 . 7 0 7 •�** 
2 1 . 1 1 8 
1 . 52 1 
2 . 2 28 
2 . 5 1 4  
4 2 . 6 20 
1 . 00 1  
2 . 7 1 6  
2 i 2 . 05 3  

2 5 8  88 . 292  

1 
2 
1 
1 
2 
2 
4 
1 

' 2 
2 

20) 

. 003 
1 0 . 5 1 9 ** *  

. 098 

. 1 58 

. 296 

. 05 3  

. 7 1 3 

. 4 4 7  
1 . 5 54 

. 94 5  
65 . 565  

1 
2 
2 
1 
2 
2 
4 
1 
2 
2 

1 4 9  

. 2 7 3  
7 . 1 1 8 *** 
1 . 6 1 0  
7 . 6 1 8 •�** 

. 4 7 2  

. 5 9 1  
1 .  7 3 6  

. 008 
1 . 8 2 2  
2 . 0 3 2 1� 

4 7 . 4 36 

1-' 
....... 
........ 



TAULE 8 . 

Source df 

Ewe type of b i r th 1 
Breed of ewe 2 

Year of produc t ion 2 
Management system 
Type x breed 2 

Type x yea r 2 

Breed x year 4 

Type x management 
Breed x management 
Year x management 
Error 240 

* P< . 05 .  

** P< . 0 1 . 
*** P< . 00 1 . 

L&\ST-SllUAIU::S ANALYS I S  OF VAIU ANCE FUR TOTAL \�E IGHT OF JM\US BOKN P l�R EWE l..MU H NG 

A1�e in mon t hs 
1 2  24 36 48 fiO 72 

ss d f  ss df ss df ss df ss d f  ss 

5 l . l b5 *  1 )2 . 596 1 38 . 1 90 1 2 . 4 5 3  1 . 1 2 1  1 50 . 6 55 

1 7 . 1 3 2  2 7 59 . 08 5i;l'dr 2 1 5 9 . 03 9* 2 2 1 9 . 3 5 1 *  2 326 . 058** 2 2 3 2 . 3 4 3 * * 

55 . 00 2  2 2 2 0 . 399** 2 3 2 . 5 3 2  2 1 2 7 . 9 36 2 7 7 . 7 35 2 1 24 . 207 

l 39 1 . 5 1 5*** 1 1 7 7 . 6 2 3 ** 1 1 4 5 . 2 7 6 * 1 1 0 3 . 8 1 6  1 586 . 98 9 * * *  

28 . 62 2  2 70 . 882 2 7 . 785 2 1 4 . 96 2  2 3 . 3 28 2 35 . 1 7 5  

2 . 907 2 20 . 4 2 1  2 1 9 . 29 1  2 1 5 . 56 1  2 68 . 5 2 1  2 34 . 48 5  

1 3 . 068 4 1 1 . 684 4 1 6 8 . 7 1 1 *  4 1 32 . 28 3  4 94 . 7 3 3  4 246 . 34 3 *** 

1 4 . 8 1 8  1 9 . 83 1  1 . 7 2 1  1 4 1 . 26 2  1 . 2 7 3  

2 58 . 895 2 4 . 9 1 1  2 1 1 8 . 0 7 3  2 4 3 . 8 7 1  2 1 4 6 . 58 3* 

2 2 1 . 4 1 0  2 1 29 . 5 7 1 *  2 . 1 1 9 . 7 5 1  2 3'• . 6 7 6  2 84 . 4 8 5  

3 1 3 2 . 68 3  3 2 8  5788 . 969 28 1 4827 . 84 4  2 5 7  6684 . 054 203 560 3 . 209 1 4 8 3489 . 00 7  

- -- - - - -----

...... 
...... 
CA> 



TABLE 9 .  LEAST-SQUARES ANALY S I S  Ot' VARIANCE FOR LAMB WEIGHT AT WEAN I NG 

Ase in mon ths 
1 2  24 36 48 

Sou r ce df s s  d f  s s  d f  s s  d f ss df  

Ewe type o f  b i r th 1 268 . 7 60 1 1 98 . 53 3  1 . 59 4  1 1 2 6 . 89 1  1 

Breed of ewe 2 1 3 2 . 1 65 2 324 . 75 7  2 8 1 3 . 24 5  2 4 3 9 . 6 9 7  2 

Year of produc t ion 2 1 0 3 4 . 40 1  2 1 6 1 57 . 77 6*** 2 1 4 6 1 . 3 1 3 * *  2 3047 . 4 3 7 *** 2 

Sex of lamb 1 3 8 1 . 3 6 0  1 1 1 22 . 756** 1 2 1 50 • 1 6 7 *** 1 9 3 1 . 646** 1 

B i r th/ rear ing class ( BRC ) 2 1 8 1 2 . 3 3 9** 2 4 2 7 4 . 7 66*** 2 7 6 1 8 . 3 1 4 ** *  2 5 9 88 . 1 9 7 *** 2 

��na gement sys t em 1 2 1 96 . 666*** 1 5 2 8 . 06 2  1 99 1 . 4 39** 1 
Type x breed 2 2 1 . 5 1 6  2 5 . 9 3 2  2 1 90 . 89 4  2 65 . 9 86 2 
Type x year 2 7 3 . 3 5 8  2 1 93 . 906 2 5 9 9 . 5 74 2 1 3 2 . 86 7  2 
Breed x year 4 1 3 59 . 1 3 2  4 367 . 424 4 1 5 26 . 7 5 2 *  4 106 . 7 4 7  4 
Type x sex 1 3 3 . 3 0 1  1 1 1 4 . 77 8  1 2 2 5 . 2 2 3  1 3 7 0 . 54 3  1 
Br eed x sex 2 24 . 39 1  2 8 . 047 2 786 . 7 5 5  2 209 . 7 70 2 

Year x sex 2 6 7 . 689 2 1 386 . 394 ** 2 1 . 087 2 5 7 . 8 1 0  2 

Type x BRC 2 3 40 . 8 1 0  2 1 28 . 555 2 8 7 5 . 7 6 7 *  2 5 7 . 389 2 

Breed x B�C 2 7 21 . 1 1 0 2 356 . 993 2 1 8 5 2 . 02 6 * 2 6 5 9 . 548 2 

Year x BRC 4 3 1 1 . 87 0  4 50 . 05 9  4 1 1 9 7 . 05 5  4 5 5 7 . 8 1 0 4 

Sex x BRC 2 5 3 . 4 2 7  2 160 . 099 2 5 9 3 . 9 5 2  2 2 2 9 . 6 3 2  2 

Type x management 1 1 28 5 . 59 1 *** 1 9 . 04 7  
I 

1 1 0 . 079 1 

Breed x management 2 1 2 7 . 503 2 4 0 3 . 790 2 1 1 54 . 38 7 ** 2 

Year x management 2 638 . 645 2 1 44 4 3 . 88 7 *** 2 86 9 1 . 3 7 1 *** 2 

Sex x management 1 362 . 1 1 3  1 9 7 . 7 7 9  1 . 003 1 
BRC x management 2 26 5 . 87 2  2 8 1 8 . 9 1 1  2 1 1 4 2 . 6 58** 2 

Error 184 3 27 1 4 . 1 8 2  3 8 0  5 2 3 7 2 . 3 9 7  35 1 485 5 4 . 9 1 3  3 5 2  3598 1 . 3 30 2 7 3  

* P <  . OS .  
* *  P< . 0 1 . 

*** P< . 00 1 . 

60 

ss d f  

1 8 5 . 56 7  1 

2 1 . 24 2  2 

1 49 8 4 . 64 3 *** 2 

2 4 2 . 588 1 

30 1 3 . 24 7 ** *  2 

1 34 . 24 7  1 

1 209 . 1 1 2 * 2 

1 9 . 6 5 3  2 

5 6 5 . 70 1  4 

2 . 85 4  1 

1 5 4 . 99 3  2 

7 38 . 66 9  2 

7 00 . 1 40 2 

3 2 8 . 74 3  2 

1 2 30 . 7 4 9  4 

400 . 5 2 6  2 

1 2 . 86 2  1 

5 28 . 02 1  2 

9 2 3 1 . 0 1 5 * ** 2 

6 .  7 0 3  1 

1 9 0 . 02 8  2 

36 7 4 2 . 02 2  1 9 5  

7 2  

s s  

1 9 8 . 1 1 2 

4 2 . 280 

660 1 . 7 9 7 *** 

5 1 1 . 7 6 3  

2505 . 99 0 *** 

1 40 . 0 7 1  

1 1 6 3 . 5 3 3 * 

8 2 6 . 4 89 

1 6 7 5 . 90 2* 

5 8 7 . 8 2 9 *  

239 . 3 34 

3 1 7 . 1 88 

1 84 . 22 2  

6 1 3 . 55 4  

1 6 5 5 . 1 4 1 * 

4 7 4 . 1 1 4 

200 . 7 1 3  

390 . 7 1 2  

5608 . 4 54 *** 

2 9 . 7 2 5  

3 3 3 . 3 6 2  

28896 . 2 2 7  

"""'" 
"""'" 
\0 



TABLE 10 . LEAST-Sl!UARES ANALY S I S  OF VAR I ANCE FOR NlJHll t::R OF WillS \.JEANED PER EW E EXPOSED 

------ ------- --- ------ --- -A.Q!_��.!_!:� -- -
1 2  24 36 48  

· 6o ____ _ _ _ _ _  -- -- --,.-2---- - --
----source d f  SS df ss d f  ss dt ss dt ss �--s-s-

Ewe type of bir th l 

Breed of ewe 2 
Year o f  produc t ion 2 
t-lanagement sys tem 
Type x b reed 2 
Type x year 2 
Breed x yea r  4 
Type X managemen t  
Breed x managemen t  
Year x management  
Error  407  

* P< . OS . 
** P< . 0 1 . 

*** P< . 00 1 . 

. 107  
14 , 824 >'<*-\ 

1 . 238 

. 394 

. 4 4 7  

. 985  

1 58 . 4 20 

2 
2 
1 
2 
2 
4 
1 
2 
2 

396 

.076  
9 . 036*** 

. 006 

. 079  
l .  735  
1 . 53 7  
1 o  ))4 

. 5 1 5  
1 . 1 5 7  

o 3 7 2  
1 86 o 349 

1 
2 
2 
l 
2 
2 
4 
1 
2 
2 

324 

. )5 ]  
2 . 899 

. 464 
o 0 1 2 
o 654 
o 4 3 2  

3 0 6 1 '• 
o 32 3  
. 4 26 

7 o 203*** 
1 5 7 o 99 7  

1 o 0 2 3  
2 5 o 03 1 ** 
2 1 . 1 32 
1 o l85  
2 . 25 7  
2 1 .  7 52  
4 2 . 4 30 
1 o 1 59 
2 1 . 0 1 0  
i 0 75 1 

2 7 7  1 2 3 . 850 

1 
2 
2 
1 
2 
2 
,, 
1 
2 
2 

232  

. 024 
3 . 252  

. 790 

. 364 

. 9 7 7  
1 . 002 
5 .  7 35 * 

. 26 7  

. 4 1 2  
4 . 2 1 7 * 

1 26 . 765 

l . 4 29 
2 2 . 8 1 0  
2 1 . 668 
1 • 764  
2 . 849  
2 . 5 1 5  
4 2 . 585 
1 . 660 
2 3 . 7 50* 
2 ) . l )9 

1 74 99 . 466 

� N 0 



TABLE 1 1 .  LEAST-SQUARES ANALY S I S  OF VAR iANCE FOR NUNBER OF LAMBS WEANED PER EWE Wlll l NC 

A e in mon t hs 
1 2  2'• J6 48 60 

Source ' d f  ss df  ss df ss df ss -df_Ss _ _ 

Ewe type of b i r th · 1 . 206 1 1 .  364 1� 1 . 039 1 . 000 1 . 005 
Breed of ewe 2 6 .  090•�** 2 9 . 983*** 2 4 . 0 1 2 •bll 2 3 . 1 00* 2 2 . 0 1 8  
Year of  produc t ion 2 5 . 1 59** 2 . 334 2 1 . 03 1 2 1 . 09 2  2 . 485 
Management system 1 . 002 1 . 0 1 0  1 1 .  300 1 . 5 3 5  
Type x b r eed 2 1 . 050 2 2 .  1 2 2 1'< 2 . 038 2 . 476  2 . 660 
Type x year 2 . 305 2 1 . 602  2 1 . 1 1 2  2 . 874  2 . 289 
Breed x yea r 4 1 . 07 5  4 1 .  186  4 4 . 3 1 4 ·� 4 1 . 469 4 3 . 4 2 3  
Type x management 1 . 64 9  1 . 1 94 1 . 4 36 1 . 4 30 
Breed x mauagement 2 1 .  J 7 2  2 . 6 1 6  2 . 545  2 . 664 
Year .x management 2 . 3 7 1  2 2 . 5 7 3 * 2 . 03 1  2 1 . 026 
E r ror 240 88 . 300 3 34 1 05 . 653 28 1 96 . 548 258 90 . 804 203 85 . 1 8 7  

* P< . 05 .  
* *  P< . 0 1 . 

*** P< . 00 1 .  

7 2  -"J T-ss-

1 . 7 59  
2 2 . 05 7 
2 2 . 596 
1 . 0 1 4  
2 . 8 70 
2 . 30 2  
4 . 984 
1 . 7 6 2  
2 1 . 2 70  
2 1 . 488 

1 4 9  64 . 5 7 2  

..... N ..... 



TAHLE 1 2 ,  LEAST-SQUARES ANALY S I S OF VAR IAN C E  FOR NUNBEK OF LAHBS \�EANED P ER E\�E \�EANI NG · A LAI·ll! 

�gl.! in months ____ _ ___ __ _  . _______ _ _  _ .} 2 24 36 48 60 7 2 
source ""d-e-� s s -___ . d( --=ss __ . _ _=-<if --��==���� __ _jif-=_--_ -d f - ·- �?�=��-·--��f�_::]R� 

Ewe type of b i r th 
Breed of ewe 
Year of produc t ion 
Ma nagemen t  sys tem 
Type x breed 
Type x year 
Breed x yea r 
Type x management 
Breed x ma nageme n t  
Y e a r  x managemen t  
Error 

* P< . 05 .  
* *  P< . 0 1 . 

*** P< . 00 1 . 

1 . 00 1  
2 1 . 096* 

2 . 202  

2 . 1 05 
2 . 1 7 3 
4 . 286 

1 66 26 . 536 

1 . 3 38 
2 3 . 01 1 *** 

2 . 0 75  
1 . 834* 
2 . 3 1 0  
2 . 063  
4 . 500 
l . 020 
2 . 595  
2 . 1 28 

290 48 . 874  

l . 02 2  
2 3 . 6 7 9 1'(** 

2 . 8 2 1 
l . 05 8  

2 . 1 44 
2 . 3 7 1  
4 3 .  705 :':'1� 

1 . 70 1 
2 . 1 2 7  
2 . 970  

2 56 5'� . 7 62  

l . 1 1 1  
2 1 .  1 82  
2 • 7 9 3  
1 • 943* 
2 . 0 1 9  
2 . 04 3  
4 l .  5 22  
1 I , )69  
2 . 1 24  
2 . 3Y5  

239  55 . 86 7  

1 . 022  
2 2 .  3 1 3 ·�* 

2 . 1 56  
1 . 000 
2 . 254 
2 . 025  
4 , . 999 
l . 0 7 7  
2 . 206 
2 . 39 9  

1 8 1  4 2 . 1 7 3 

1 
2 
2 
1 
2 
2 
4 
1 
2 
2 

1 3 2  

. 004 
1 . 208 
1 . 254 

. 30 7  

. 4 76  

. 204 

. 9 7 0  

. 307  

. 286  

. 60 1  
3 2 . 395  

...... N N 



TABLE 1 3 . LEAST-SQUARES ANALY SIS OF VARIANCE FOR TOTAL HEIGHT WF..ANED PER EWE EXPOSED 

Age in mon t hs 
1 2  24 36 48 60 

Source df ss df ss df ss df  ss df s s  

Ewe type of bir th 1 828 . 729  1 1027 . 365 1 1 604 . 874  1 740 . 085 1 49 . 407  
Br eed of ewe ' 2 36004 . 63 1 *** 2 10291 . 9 1 7 * 2 6787 . 2 2 1  2 16628 . 090** 2 80 1 2 . 58 1  
Year o f  produc t ion 2 4469 . 33 7  2 24 23 1 . 540*** 2 7 16 7 . 888 2 342 . 7 26 2 60868 . 9 1 7***  
Management sys t em 1 5407 . 1 50 1 1 . 2 36 1 1 23 . 928 1 20 . 46 1  
Type x breed 2 1485 . 466  2 4568 . 309 2 3 1 2 7 . 1 3 5  2 4530 . 4 30 2 4289 . 1 5 7  
lype x year 2 1 5 5 7 . 05 5  2 4 1 63 . 230 2 2 1 38 . 866  2 9374 . 7 1 8* 2 4 3 2 6 . 09 7  
Breed x year 4 6 1 7 5 . 888 4 1 585 . 501  4 5 7 1 7 . 4 24  4 8 1 08 . 328 4 25 5 5 2 . 4 4 3* *  
Type x management 1 5921 . 763 1 1 69 . 695 1 1 2 . 078 1 586 . 7 34 
Breed x mana gement 2 2 1 90 . 01 1 2 1 3 7 3 . 33 7  2 1063 . 4 34 2 1 4 6 . 44 3  
Year x management 2 1 26 5 . 455 2 28939 . 4 15 *** 2 1 2462 . 702* 2 5 1 7 7 1 . 1 60*** 
Error 407 . 383608 . 2 1 3  391  63462 1 . 946 325 4 7577 1 . 976 275 422293 . 637 23 1 4 24 34 6 . 03 5  

* P< . 05 .  
** P< .01 . 

* ** P< . 00 1 .  

d f  

1 
2 
2 
1 
2 
2 
4 
1 
2 
2 

1 7 3  

7 2  
s s  

2375 . 2 1 5  
4683 . 239  

1986 1 . 1 23* 
200 . 7 36 

7585 . 054 
8824 . 65 2  

1 2 1 05 . 89 1  
1086 . 700 

19037 . 89 1* 
3 1 697 . 035** 

4 1 55 1 4 . 5 1 9  

...... N w 



Source df 

Ewe type of b i r th l 
Breed of ewe 2 

Year of p rod�c t ion 2 

Management sys tem 
Type x breed 2 

Type x year 2 

Breed x year 4 

Type x management 
Breed x management 
Year x management 
Error 239 

* P< . 05 .  
* *  P< . 01 . 

*** P< . 00 1 . 

TABLE 1 4 . LEAST-SQUARES ANALY S I S  OF VARIANCE FOR TOTAL WEIGHT WEANED P ER E\-JE LAMBING 

Ase i n  months 
1 2  24 36 48 60 

s s  df  ss df ss df ss d f  ss  

4 5 8 . 037 1 6 3 7 9 . 4 1 5  1 4 3 7 . 4 26 1 4 5 3 . 4 1 2  1 3 2 6 . 7 4 2  

1 4827 . 9 9 9 *** 2 14852 . 894 ** 2 668 2 . 960* 2 1036 7 . 2 2 4 *  2 2 9 20 . 04 6  
2 1 1 06 . 469*** 2 30076 . 206 ** * 2 1 5 1 2 . 78 1  2 54 2 . 653 2 505 1 4  . 6 1 1 ** *  

1 3768 . 936 1 1 . 368 1 7 26 . 1 8 2  1 8 . 7 9 8  
34 7 1 . 4 34 2 4083 . 7 5 2  2 1 70 . 1 6 7  2 4 1 50 . 785 2 2508 . 25 2  

4 96 . 2 2 5  2 4 7 7 8 . 703 2 38 1 2 . 53 2  2 5800 . 58 3  2 1 0 1 8 . 58 1  
5 2 2 3 . 5 20 4 103 20 . 583 4 6828 . 568 4 5300 . 644 4 1 4 9 5 2 . 9 3 3 *  

1 809 7 . 7 2 1 ** 1 398 . 7 3 2  1 3 9 6 . 086 1 7 39 . 9 1 1 

2 24 1 3 . 906 2 303 . 70 1  2 58 2 . 77 7  2 1 7 9 . 605 

2 306 1 . 86 2  2 29 1 4 6 . 2 7 7 •'** 2 1 4 080 . 1 1 3** 2 3 3 9 30 . 39 5 * * *  
207895 . 8 1 2  330 366364 . 1 05 28 1 284 1 3 3 . 287 257  323589 . 56 7  2 0 3  300825 . 4 7 4  

d f  

1 

2 

2 

1 

2 
2 

4 

1 

2 

2 

1 4 8  

7 2  

s s  

3468 . 69 9  

307 7 . 3 60 

24402 . 906* *  

908 . 1 1 3 

8525 . 62 7  

3 2 7 9 . 1 8 1  

8 1 8 2 . 80 2  

1 24 9 . 98 2  

6887 . 5 2 1  

2 4 97 2 . 846** 

258 3 3 7 . 240 

...... N � 



TABLE 1 5 . LEAST-SQUARES ANALY S I S  OF VARIANCE FOR TOTAL WEIGHT WEANED PER EWE WEAN ING A �ffi 

Age in months 
1 2  24 36 48 60 

Source df ss d f  ss  d f  ss df ss df ss 

E w e  type o f  bir th 1 33 . 1 7 4  1 2 2 4 2 . 982* 1 1 4 . 7 1 2  1 26 . 536 1 2 6 5 . 6 3 3  

Br eed o f  ewe 2 3036 . 86 1 *  2 1 2 3 1 5 . 02 7 *** 2 6 1 05 . 28 8 ** 2 4 1 9 3 . 796 2 3 3 24 . 3 1 1  

Year of produc t ion 2 1 9 7 9 . 4 2 1  2 355 9 9 . 4 3 3 *** 2 2 0 7 8 . 6 1 9  2 1 4 3 4 . 028 2 4 6 45 3 . 2 1 1 ** *  

Management sys tem 1 1 2 7 54 . 330*** 1 2 7 5 . 65 8  1 26 2 . 82 7  1 7 9 7 . 48 5  

Type x breed 2 58 . 570 2 602 . 27 2  2 5 5 8 . 4 9 1  2 2 9 6 7 . 4 7 1  2 2858 . 8 1 3  

Type x year 2 89 . 4 6 5  2 1 0 5 2 . 788 2 64 2 . 3 8 2  2 204 1 . 402 2 1 60 . 7 7 6  

B reed x year 4 1 1 8 3 . 95 2  4 2629 . 3 20 4 56 1 2 . 7 0 8 *  4 4 2 7 4 . 299 4 44 1 2 . 346 

Ty p e  x management 1 1 4 7 7 . 398 1 1 7 1 2 . 65 5  1 5 9 6 . 449 1 3 1 . 35 7  

B reed x management 2 7 35 . 3 1 1  2 8 1 7 . 8 5 1 2 1 24 3 . 093 2 6 7 0 . 3 5 3  

Year x management 2 1 4 6 9 . 26.9 2 2 3 3 6 3 . 8 4 4 *** 2 1 0 29 7 . 3 2 7 ** 2 2 3 6 5 9 . 2 1 4 * * *  

E r ror 165 70 1 1 7 . 7 7 1  2 8 7  1 59 1 28 . 024 256 1 4 5 1 0 9 . 7 26 2 3 8  2 1 4 39 4 . 45 5  1 8 1  ' 1 6  7 5 09 . 1 4 2  

* P <  . OS .  

** P< . 0 1 . 

*** P< . 00 1 . 

d f  

1 

2 
2 

1 

2 

2 

4 

1 

2 

2 
1 3 3 

7 2  

ss 

3 8 5 . 56 7  

1 39 6 . 8 5 5  
1982 1 . 54 1 *** 

4398 . 3 6 8 *  

7 4 7 7 . 0 1 7* 

2 3 9 7 . 56 9  

3047 . 84 1  

3 34 . 99 3  

1 5 4 4 . 8 77 

21 1 9 5 . 2 7 6 * * *  

1 458 1 2 . 96 2  

...... N l.Jl 



TABLE 1 6 .  LEAST-SQUARES ANALY S I S  O F  VARiANCE FOR WE IGIIT O F  WOOL Pl{QDUCED 

· ============- ---- - ----- -·====== 
Age i n  mon ths 

-

Sou r c e  

E�e t ype o f  b i r th 
B r eed of ewe 
Year of p roduc t ion 
No . of lambs bo r n  ( NOLHB ) 
Hanageme nt sys tem 
Ty pe x b re ed 
Type x yea r 
Br eed x yea r 
Ty p e  x NOLMB 
B r eed x NOUIB 
Year x NOUtB 
Ty pe x mana geme n t  
Breed x managemen t 
Year· x ma nagement 
NOUlB x management  
E r ro r  

1 2  

d f ss 

1 1 6 . 2 3 6* ** 

2 1 8 .  860l''** 
2 2 1 . 980*** 
2 5 . 988 

2 3 . 4 9 9  

2 2 .  1 2 7 

4 8 . 8 7 2 
2 . 89 5  

4 7 .  5 38 

4 3 . 55 1  

390 t,s 1 . uo9 

24 

d f  ss-- d f  

l 5 . 274 
2 34 . 46 7 ** * 

2 2 5 . 6 3 5 *** 

2 3 . l lt 8  

1 48 . 9 3 2 *** 

2 . 1 90 

2 . 2 3 5  
4 5 .  294 
2 1 . 1 24 

4 9 . 44 3  

4 3 . 05 1  

1 . 5 (, 2  

2 1 . 8 1 3 

2 )6 . 8 25 

2 . 3 1 7  

)(,0 60 1 . 1 68 

1 

2 

2 

2 

1 

2 

2 

4 

2 

4 

4 

1 

2 

2 

2 

292 

36 48 60 
Ss-- -df _ __ s_s __ -df ____ s_s __ 

1 . 1 24 

24 . 9 38 ** 

1 8 . 07 4 ** 

4 . 79 7  

1 . 1 1 9 

3 . 88 5  

. 8 20 
3 . 9 2 3 

3 . 54 8  

1 1 . 207 

9 . 1 1 7 1 
. 000 
. 046 

1 . 402 

1 1 . 1 7 7  

54 7 . 5 50 

. 04 6  1 

2 2 2 . 5 9 2 * 2 

2 9 . 2 6 1  2 

2 7 . 74 5  2 

1 . 000 1 

2 . 862 2 

2 • 703 2 

4 5 . 000 4 

2 4 . 5 7 3  2 

4 4 . 7 7 1  4 

4 24 . 4 39 *  4 

) . 1 4 4  1 

2 6 . 05 7  2 

2 94 . 68 7 ** * 2 

2 3 . 85 8 2 
2 5 3 6 2 5 . 3 4 7  2 0 3  

1 . 4 5 0  

30 . 30Q>'ol,; 
3 . 50 5  

) . 1 0 7  
6 . 1 6 1  

. 2 04 

8 . 2 9 5  

) . 89 5  
. 66 3  

2 . 87 8  

6 . 9 1 9 

1 . 2 7 3  

7 . l 'J 3  

2 2 . 4 5 1 i' * 

9 . 000 
ltfW .  5 76 

------------- --·----- -- - --------------- - - -

* P <  . OS . 
** P< . 0 1 . 

***  P< . 00 1 . 

7 2  

d f  ss 

1 3 . 56 1 

2 2 0 . 1 2 7 * 

2 1 6 . 4 7 1 * 

2 6 . 2 9 0  

) 1 0 .  7 7 2 *  

2 4 . 3 1 5  

2 5 . 60 1 

4 4 . 0 1 3 
2 1 7 . 0 1 7 * 

4 2 5 . 2 7 5 *  

4 2 . 0 3 8  

1 1 . 0 7 0  
2 . 6 34 
2 26 . 5 6 8•� * 

2 6 . 6 9 3  

1 50 3 2 5 . 2 7 7  

.......... N 0\ 



TABLE 1 7 . LEAST-SQUARES ANALYSIS OF VARIANCE FOR CUMULATIVE NUMBER OF LAMBS 
BORN PER EWE PRESENT 

Year 
2 3 4 5 

So urce df  s s  df ss df ss df s s  

Ewe type o f  bir th 1 4 . 826 * 1 . 14 1  1 . 262  1 . 0 1 6  
Breed o f  ewe 2 87 . 284*** 2 145 . 570*** 2 223 . 94 1 *** 2 289 . 4 79 *** 
Management system 1 4 . 9 1 9 * 1 3 � 333 1 4 . 08 1  1 6 . 34 1  
Type x breed 2 · . 1 05 2 . 478 2 . 697 2 2 . 1 2 1  
Type x management 1 . 6 23 1 . 66 1  1 1 . 486 1 . 243 
Breed x management 2 . 1 04 2 . 9 37 2 3 . 104 2 2 . 445 
Error 404 456 . 182  335 5 1 7 . 3 75 28 7 630 . 3 16  242 702 . 090 

� * P< . 05 . • 

** P< . O l . 
*** P< . OO l . 

df 

1 
2 
1 
2 
1 
2 

1 84 

6 
s s  

. 54 7  
383 . 646*** 

3 1 . 353**  
1 4 . 4 1 6 

1 . 5 68 
3 . 908 

75 1 . 68 7  

1-' N ........ 



TABLE 1 8 .  LEAST-S�UARES ANALY S t S  UF VAIU ANCE FOit CU.HUJ .AT l V E  NUH�ER OF LNill S UORN 

Source 

Ewe type o f  b i r t h  
B reed of ewe 
Management sy s tem · 

Type x breed 
Type x management 
Breed x managemen t  
E r r o r  

* P <  . OS . 
u P< . 0 1 . 

*** P< . 00 1 . 

2 d"-f - ---ss--

1 5 . 3 lt 3 *  

2 90 . 88 7 * * * 

1 3 . 950 

2 . 00 1  

1 . 780 
2 . 1 26  

4 11  480 . 4 1 1 

P ER EWE ENTER I NG THE STUDY 

Yea r · 
3 4 -Jr __ _  ss-- df  ss 

1 5 . 7 3 2  1 8 . 1 8 2  
2 1 44 , 96 3  io�1c 2 1 7 4 . 800** * 

1 1 1 .  504 * 1 39 . 486 :�* 

2 2 . 806 2 8 . 7 2 2  
1 . 86 7  1 . 5 95 
2 4 .  24 5 2 1 7 . 7 7 2  

4 1 .1  1 1 05 . 3 3 6  4 l l 2078 . 8 7 4  

5 6 
-d·f ss _J_f __ _ _ ss-_ 

-- ------- - - - -- - - -

l 1 1 . 74 1  l 26 . 7 25 

2 2 3 1 . 06 3 * * *  2 30 5 . 888 ;'o'<* 
l 7 5 . 5 0 9 1�* 1 1 2 9 . 1 28 in'' 

2 1 2 . 0 7 5  2 1 0 . 4 9 1  

1 . 06 7  1 1 . 0 1 4  

2 28 . 1 39 2 . 59 . 1 8 2  

4 1 1 34 1 9 . 6 3 8  4 1 1  5 1 7 7 . 78 2  

t­N (X) 



TABLE 1 9 . 

S.ou rce 

Ewe t ype o f  birth  
Breed o f  ewe 
Hanagement system 
Type x breed 
Type x management 
B reed .x management 
Error 

* P< . 05 . 
* * p� . 0 1 . 

* * *  P< . 00 1 .  

LEAST-Sl}UAIO�S ANALY S I S  OF VAR IANC E FOR CUNULATI VE W E l G J IT OF J .ANII BORN PER EHE P H ESENT 

Year ---·--
2 3 4 5 6 

d f'  ss -d-:r---ss- . d f  s s  d f  ss �----ss 

1 4 5 4 . 3 7 8 >'C  1 1 7 . 59 6  1 . 6 9 9  1 1 0 2 . 4 00 1 'J0 . 09 3  
2 3009 . 4 SOH* 2 3 3 7 J . 1 6 9 >'c*11 2 5464 . 680 ** * 2 6400 .  3 2 2 >'cH 2 8 8 3 2 . 4 3 8 * ** 
1 1 0 7 6 . 4 6 5 , a  1 1 2 1 8 . 3 1 9* *  1 1 4 58 . 1 2 7 ** 1 2020 . 1 7 2 ** 1 3 8 2 6 .  56 1 >�* 
2 1 . 98 9  2 28 . 188 2 1 0 5 . 56 1  2 1 5 5 . 48 5  2 2 8 1 4  . ()00>� 
1 1 0 . 3 3 9  1 4 ; 5 2 7  1 3 2 . 500 1 1 3 . 6 5 0  1 2 9 4 . 5 3 7  
2 1 8 3 . 1 98 . 2 4.8 .  94 1 2 54 . 1 40 2 1 6 5 . 5 7 1  2 1 6 9 5 . 08 1 

404 4 2 204 . 09 1  3 35 46496 . 8 1 3  28 7 5 5000 . 00 0  2 4 2  1 6 3 7 2 . 48 7  1 84 7 9 5 26 . 9 4 9  

1--' N \,() 



TABLE 20 . L�AST- SQUAH ES ANALY S I S OF VARI ANCE FOR CilllULA'I' J V E W E IG I I'l' OF I MtB BORN P ER E\·IE EN'l'EJU NC: Tim STU UY 

Year 
2 3 4 5 

- ---6---·-:-
d f  s s  

"
d

T 
-clT d f - -dy-----ss---

Source ss ss ss 

Ewe t yp e  of  bir th 1 4 8 7 . 04 8 *  1 28 1 . 80 1  1 7 6 2 . 8 1 4  1 1 1 6 3 . 3 20 1 2 88 3 . 2 54 
Breed of ewe 2 3 2 8 1 . 7 2 1  * "'' * 2 ) ) 54 . 68 3 * *  2 2 7 3 3 . 4 5 9  2 3 4 4 6 . 84 6  2 4 7 5 8 . 0 2 3  
Manageme n t  s y s t em 1 9 6 1 . 2 5 5 * * 1 2508 . 29 1 * * 1 6 5 5 8 . 2681� * *  1 1 1 6 6 5  . 1 80 * * *  1 1 7 384 . 7 6 3 * * * 
Type x breed 2 1 0 . 2 1 8  2 3 1 3 . 6 2 7  2 1 006 . 208 2 1 4 2 8 . 66 5  2 1 3 46 . 2 7 1  
Type x management 1 1 4 . 5 84 1 1 3 . 8 7 1  1 . 004 1 1 ) 6 . 1 6 9  1 3 7 1 . 8 9 )  
B r eed x ma na geme n t  2 1 6 5 . 969 2 1045 . 790 2 328 3 . 306 * 2 4 9 3 5 . 80 2  2 8 1 3 0 . 4 2 3 *  
E r ror 4 1 1  44 4 1 6 . 3 8 5  4 1 1  1 035 1 2 . 35 7  4 1 1 20 3 1 03 . 68 3  4 1 1  3 5 2 1 7 2 . 5 7 5  4 1 1  5 4 9 7 34 . 7 9 7  

·-------- - -

* P< . 05 .  
* * P< . 0 1 . 

* * *  P< . 00 1 . 

1-' w 0 



TABLE 2 1 . LEAST-SQUARES ANALYSIS OF VARIANCE FOR CUMULATIVE NUMBER OF LAMBS WEANED PER EWE PRESENT 

Year 
2 3 4 5 6 

Source df ss df ss df ss df ss df ss  

Ewe type of birth 1 . 594 1 . 086 1 . 085 1 . 030 1 . 49 1  
Breed of· ewe 2 44 . 429*** 2 66 . 55 3 *** 2 103 . 005 *** 2 1 1 8 . 5 5 1 *** 2 1 4 1 . 65 7 ** *  
Management system 1 . 986 1 . 000 1 . 1 83 1 . 1 86 1 . 06 2  
Type x breed 2 1 . 362 2 2 . 2 1 1  2 2 . 875 2 . 06 5  2 5 . 22 5  
Type x management 1 . 000 1 . 00 1  1 . 87 2  1 . 965 1 1 0 . 750  
Breed x management 2 . 7 62  2 3 . 3 1 0  2 3 . 0 1 7  2 3 . 645 2 . 64 6  
Error 404 · 384 . 706 335 493 . 297 28 7 560 . 55 2  2 4 2  64 2 . 9 7 1  1 84 688 . 585 

*** P< . 00 1 . 

� w � 



TABLE 22 . LEAST-SQUARES ANALYSIS OF VARIANCE FOR CUMULATIVE NUMBER OF LAMBS 
WEANED PER EWE ENTERING THE STUDY 

Year 
2 3 

-
4
-

5 
Source df ss  df ss df ss df ss  

Ewe type of birth 1 . 689 1 . 428 1 1 . 4 74 1 3 . 38 1 
Breed of ewe 2 46 . 1 97 *** 2 59 . 537 *** 2 65 . 258*** 2 " 74 . 98 7 ** 
Management system 1 . 702 1 1 . 6 70 1 1 4 . 43 1 * 1 2 1 . 7 30 
Type x breed 2 1 . 008 2 7 . 457  2 17 . 585 2 18 . 398 
Type x management 1 . 004 1 . 01 2  1 . 074  1 . 000 
Breed x management . 2 1 . 1 53  2 3 . 67 8  2 1 3 . 995 2 1 6 . 62 3  

d f  

1 
2 
1 
2 
1 
2 

. Error 4 1 1 396 . 073  4 1 1  844 . 7 6 1  4 1 1  1 50 2 . 042  4 1 1 2445 . 84 3  4 1 1 
; 

* P< . 05 .  
** P< . 0 1 . 

*** P< . 001 . 

6 
ss  

1 1 . 345 
9 2 . 68 7** 
30 . 030 
1 7 . 95 8  

. 0 1 0  
25 . 70 7  

35 2 2 . 1 9 6  

....... w N 



TABLE 2 3 . 

Source df 

Ewe type of b i r th 1 
Breed of ewe 2 
Management sys tem 1 
Type x breed 2 

Type x management 1 
Breed x management 2 

Error 404 

* ** P< . 00 1 . 

LEAST-SQUARES ANALY S I S OF VAR IANCE FOR CUHULAT I V E  WEI C I I'I; OF LAMB WEANED PER E\.JE PRESENT 

Yea r _i ___ _ 
3 4 __5 ___________ ---- -· 6 

ss df  ss df ss d f  s s  .df ___ 
ss 

4 1 40 . 7 4 7  1 . 1 9 8  1 6039 . 4 3 3  1 664 . 5 9 7  I 28 4 2 . 8 4 2  
1 0 J 9 I 9 . 806 * * *  2 1 '• 948 7 . 8 2 2 ** *  2 2605 8 2 . 9 5 8 * * *  2 2 7 8 20 1 . 6 7 9 ** *  2 2 7 2 5 2 5  . 8 30 * * *  

9890 . 98 2  1 60 1 5 . 480 1 3 1 7 2 . 9 3 1  1 5 '•0 . 44 1  1 4 7 9 3 . 9 50 
856 . 9 5 5  2 4 2 3 6 . 96 7  2 1 9 4 6 0 . 24 4  2 29948 . 9 1 6 2 4 1 3 7 7 . 4 4 7  

3607 . 88 2  1 50 7 7 . 68 3  I I 5 1 . 39 2  . 1 3 7 2 3 . 5 7 9  1 7 5 80 . 9 24 
344 . 68 9  2 1 5 7 . 5 5 2  2 1 4 3 2 . 9 26 2 4 30 1 . 309 2 3 9 388 . 304 

1 20844 3 .  1 26 ) ) 5  I 4 85 1 4 1 . 55 3  2 8 7  1 80856 7 .  7 7  4 2 4 2  2 2 5 5 1 00 . 2 1 6  1 84 :.U. 25 36 5 . 2 2 3  

I-' 
w 
w 



Sou rc e  

Ewe type o f  b i r t h  
B reed o f  ewe 
�tanagement sys tem 
Type x b reed 
Type x managemen t  
Breed x mana geme n t  
Error 

* P <  . 05 ,  
** P< . 0 1 . 

* * *  P< . 00 1 . 

TABLE 2 4 . LEAST-SQUARES ANALY S I S  OF VAR I ANCE FOR C:UHULATI V E  WEICHT OF LAHB WEANED 

PER E\m ENTER I NG THE STUDY 

d f  

1 
2 
1 
2 
1 
2 

4 1 1  

2 
ss J f  

4 7 l 7 .  89 1 1 
1 09 1 7 9 . 1 7 1 � * *  2 

8299 . 44 3  1 
6 20 . 54 7  2 

3 1 1 8 . 1 9 1  1 
303 . 0 3 5  2 

1 2 4 59� 1 . 1 6 2 4 1 1 

3 
ss 

2 7 8 7 . 49 5  
1 28 2 2 7  0 7 3 3 *** 

1 9 7 3 1 . 8 3 2  
1 60 5 7 . 5 3 5  

3048 . 06 2  
9 9 5 6 . 6 1 3  

2588896 . 9 5 7  

- - - -- - - · - - · 
Y ca r ____ ..;.._---'-

4 5 
df ss d f  

1 1 1 1 89 . 2 1 0  1 
2 1 4 5 1 2 1 . 28 1 ** 2 
1 5 6 5 1 8 . 990* 1 
2 26 1 06 . 4 30 2 
1 2 2 50 . 2 5 2  1 
2 4 7 66 5 . 9 7 9  2 

4 1 1 4 7 5 1 8 7 7 . 86 0  4 1 1  

ss 

1 89 '3 3 . 4 1 9  
1 4 4 1 1 3 . 1 89 *  

86 7 3 1 . 84 1 *  
1 5080 . 9 6 1  

9889 . 1 2 6  
7 1 9 1 0 . 9 7 3  

8 1 2 4 4 7 0 . 886 

d f  

1 
2 
1 
2 
1 
2 

4 1 1  

6 
ss 

5 7064 . 0 50 
1 5 8 2 60 . 7 6 2  
1 3 6 4 04 . 66 2 *  

3 1 39 1 . 8 20 
1 00 7 4 . 3 1 2  

1 2 7 7 30 . 600 
1 2 1 00494 . 504 

....... w +' 



TABLE 25 . LEAST-SQUARES ANALY S I S OF VARIANCE FOR CUNULATIV E WE ICHT OF WOOL P RODUCED 

P ER, EWE ENTERING THE STUDY 

Year 
2 3 4- --s----------6------

Source 

Ewe t ype of b i r th 
Breed of ewe 
Hanagement sys tem 
Type x bret:!d 
Type x managemen t  
Breed X managemen t  
Error 

* P< . 05 . 
** P< . O L 

*** P< . OO l . 

d f  ss  - -d-f --- -ss _ _  _ 

1 188 . 762 *** 1 
2 1 88 . 835*** 2 
1 208 . 49 l*** 1 
2 26 . 301  2 
1 1 . 976 1 
2 1 . 98 7  2 

4 1 1 437 1 . 34 5  4 1 1  

506 . 253 *** 
489 . 54 1 *** 

43 . 547  
83 . 697  

1 . 5 58 
1 39 . 63 1  

1 3803 . 998 

df ss 

1 898 . 085 ** 
2 1 35 7 . 1 2 3*** 
1 4 2 . 1 83 
2 . 2 5 3 . 964 
1 1 0 . 9 1 6  
2 483 . 3 1 7 

4 1 1 34602 , 254 I 

----·------- ·· -- - - - -·-·- · - -� --·· ----- - - - -d f  
1 
2 
1 
2 
1 
2 

4 1 1 

ss 
1 660 . 6 541•* 
2311 9 . 2 29 1�·· 

395 . 649  
4 7 7 . 703  

55 . 007 
698 . 1 4 6  

67 789 . 769  

tl f  

1 
2 
1 
2 
1 
2 

4 1 1 

ss 

2804 . 906U 
3 1 3 1 . 4 8 2**  

1 04 7 . 79 7* 

689 . 683 
1 1 3 . 1 9 2  

1 040 . 809 
1 08368 . 2 20 

..... 
VJ 
\.11 



TABLE 2 6 . LEAST-SQUARES ANA LY S L S  OF VAR IANCE FOR CUNU I .AT l V E  WEIGHT OF WOOL l'IWDUCEU l' ER E-\�E P H ES ENT 

Sou rce d f  

Ewe t yp e  o f  b i r th 1 

B reed of ewe 2 

t�nagement sys tem 1 
Type x b reed 2 

Type x managemen t  1 

B reed x management 2 
E r r o r  404 

* P< . 05 .  
* *  P< . 0 1 . 

*** P< . 00 1 . 

2 
_
3 _____ _ 

ss 

1 7 7 . 26 2 *,.'* 

2 2 5 , 7 8 6 * H  

1 H 7 . 68 5 *** 

JH . l l 8 

2 . 903 

2 . 2 1 6  

3 8 7 8 . 5 1 1  

d f  ss df ss 

1 2 7 4 . 908 *** 

2 307 . 1 4 7 *** 

1 6 1 . 5 1 2  

2 8 . 98 7  

1 1 .  94 5 

2 2) . 08 2  

335 6 5 9 1 . 200 

1 24 2 . 0 5 2 ** 

2 5 5 2 . 2 1 8 *** 

1 3 7 . 55 5  

2 3 . 4 0 1 

1 . 60 3  
2 3 1 . 7 1 5  

2 8 7  8 6 3 9 . 36 1  

d f  

1 

2 

1 

2 

1 

2 

2 4 2  

5 

ss 

29 7 . 5 7 1 '� 

1 0 3 4 . 8 7 0 ** "' 

4 . 4 8 9  

1 5 . 80 9  

3 8 . 4 6 2  

2b . 1 6 5  

1 1 704 . 9 30 

6 df----ss-

1 

2 
1 

2 

1 

2 

1 8 4  

3 6 8 . 2 8 1 * 

1 06 3 . 0 26 * *  

J O .  344 

1 6 . 4 6 7  

2 . 3 2 0  

1 1 7 . 6 7 9  

1 4 394 . 6 2 1  

· ---- - - - - -- - - --- - - ----- -- -- - - - - -- -- - - - ----- - -- --- - - -

.,.... l,.t.) 0\ 



TABLE 2 7 . LEAST-SQUARES MEANS AND STANDARD ERRORS FOR 
SIGNIFICANT TWO-WAY INTERACTIONS 

Breed x Year Interaction for Annual Ewe Weight f or 
Range Ewes ( 1 2 months ) 

Year 

19 7 7  
1 9 78 
1979  
- - - -

Leas t-Squares Means (Kg) = 44 . 9 7 ± 5 . 30 

T 

39 . 3 1 ± 
45 . 02 ± 
50 . 32  ± 

- - - - -

1 . 1 7 7  
1 . 0 4 1  
1 . 38 7  

- - - -

Breed a 

S X T 

43 . 68 ± 
45 . 70 ± 
52 . 26 ± 

1 . 07 3  
1 . 195  
1 . 2 7 7  
- - - -

F x T 

' 39 . 32 ± 1 . 24 4  
5 1 . 00 ± 1 . 476  
48 . 43 ± 2 . 446 

- - - - - -

Year x Management Interact ion for Date of Bir th ( 24 Months ) 
Leas t-Squares He ans (Days after January 1 )  = 74 . 8  ± 3 7 . 45 

Hanagement 
Year 

1 9 7 8  
1 9 7 9  
1 9 80 

Farm 

5 2 . 0  ± 5 . 1 4 
60 . 5  ± 5 . 1 7  
57 . 4  ± 6 . 6 2 

Range 

7 1 . 2  ± 5 . 20 
109 . 0  ± 5 .  82 . 
10 3 . 1 ± 7 . 40 

Year x Management Interact ion for Date of Bir th ( 36 Months ) 
Leas t-Square s  Heans (Days af ter January 1 = 82 . 0  ± 8 . 1 4  

Year 

1 9 7 9  
1980 
1 9 8 1  

- - - -

Farm 

6 3 . 7  ± 
5 4 . 8 ± 
6 1 . 2  ± 

- - - - - - - - - -

1 . 49 
1 . 19 
1 .  5 8  

- -

Management 
Range 

109 . 7  ± 1 .  32 
106 . 4  ± 1 . 36 
105 . 4  ± 1 . 9 7 

Ye ar x Number of Lambs· Born Interaction for 
Date of Birth (48 Honths ) 

Leas t-Squares Means (Days af ter January 1 )  = 79 . 9  ± 8 . 79 
Number of lambs born 

Year 

1980 
1 9 8 1  
1982  

One 

83 . 6  ± 1 . 6 1 
80 . 2  ± 1 . 78 
88 . 3  ± 2 . 1 4 

Two 

8 1 . 6  ± 1 . 29 
84 . 1  ± 1 .  25 
83 . 4  ± 1 . 79 

1 3 7  



TABLE 2 7  CONTINUED 

Breed x Number of Lambs Born Interaction for 
Date of Bir th (60 Months )  

Leas t-Squares Means (Days af ter January 1 )  = 80 . 3  ± 8 . 80 
Number of lambs born 

Breed One Two or more 

T 
S X T 
F x T 

89 . 4  ± 1 . 95 
84 . 2  ± 1 . 7 8 
7 2 . 4  ± 4 . 42 

84 . 3  ± 1 . 49 
83 . 0  ± 1 . 47 
8 1 . 9  ± 1 . 74 

Year x Management Interaction for Date of  Bir th ( 7 2  Months ) 
Leas t-Squares Means (Days af ter January 1 )  = 82 . 6  ± 8 . 15 

Management 
Year 

1982  
1983  
1984 

- - - - -

Farm 

5 9 . 9  ± 
6 6 . 7  ± 
5 7 . 7  ± 
- - - -

Range 

2 . 37 1 10 . 4  ± 1 . 9 0 
1 . 85 106 . 5  ± 1 . 94 
3 .  45 1 10 . 5  ± 2 . 9 2 

- - - - - - - - - -

Type x Ye ar Inter action f or Lamb Weight at  B!r th 
( 2 4  Honths ) 

Type 

Single 
r.iultip le 

Leas t-Squares Means (Kg) = 4 . 40 ± . 830  

1 9 7 8  

4 . 7 4  ± . 104  
4 . 95 ± . 100 

Year 
1 9 7 9  

4 . 05 ± . 1 24  
4 . 5 2 ± . 089 

1 9 80 

5 . 13 ± . 16 8  
4 . 78 ± . 09 5  

Type x Management Interaction for Lamb Weight a t  Bir th 
( 2 4  Months ) 

Type 

Single 
Multip le 

Le as t- Squares Means (Kg) = 4 . 40 ± . 830 

Farm 

4 .  66 ± . 106 
5 . 02 ± . 07 6  

Management 
Range 

4 . 63 ± . 1 1 7  
4 � 48 ± . 0 83 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - � -

1 3 8  



TABLE 2 7  CONTINUED 

Type x Number of Lambs Born Interaction for 
Lamb We ight at Bir th ( 24 Honths ) 

Leas t-Squares Ueans (Kg) = 4 . 40 :t . 830 
Number of lambs born 

Type One Two or more 

Single 
Multip le 

5 . 1 1  :t . 14 7  
5 . 43 :t . 103  

4 . 36 :t . 0 7 7  
4 . 07 :t . 0 7 3  

Year x Number o f  Lamb s Born Interac tion for 
Lamb We ight at Bir th ( 2 4  Months ) 

Le as t-Square s Means (Kg) = 4 . 40 :t . 830 
Number of lambs born 

Year One Two or more 

1978  
1979  
1980 

5 . 33 :t . 13 1  
4 . 74 :t . 135  
5 . 7 4 :t . 165 

4.  36 :t • 07  7 
3 . 84 :t . 0 9 3  
4 . 16 :t . 1 2 7  

Type x Year Interaction for Lamb Weight at Birth 
( 60 Months ) 

Leas t-Squares Means (Kg) = 4 . 87 :t . 780 
Year 

Type 1 9 8 1  1 9 8 2  1 9 8 3  

Single 
Mult ip le 

5 . 45 :t . 1 2 7  
5 . 2 1 :t . 1 3 4  

4 .  95 :t . 16 2  
5 . 28 :t . 1 1 2  

5 . 7 1 :t . 225  
5 . 14 :t . 1 38  

Year 

1981  
1982 
19 83 

Year x Management Interaction for Lamb Weight 
at Bir th (60 Honths ) 

Le as t-Squares Means (Kg) = 4 . 87 :t . 780 
Manasement 

Farm Range 

5 . 30 ± . 126  5 . 36 :t . 1 28 
5 . 24 ± . 12 2  4 . 99 ± . 13 8  
5 . 68 ± . 160  5 . 16 ± . 19 3  

- - - - - - - - - - - - - - - - - - - - - - - -

1 3 9  



Year 

1982  
1983 
1 9 84 

TABLE 2 7  CONTINUED 

Year x Management Interaction for Lamb Weight 
at Birth ( 7 2  Months ) 

Leas t- Squares Means (Kg) = 4 . 74 ± . 7 48 
Mana�ement 

Farm Range 

4 . 99 ± . 1 86 5 . 34 ± . 1 49 
5 . 47 ± . 139 5 . 05 ± . 15 0  
5 . 40 ± . 26 2  5 . 37 ± . 220  

- - - - - - - - - - - - - - -

Breed x Year Interaction for Number of Lambs Born 
Per Ewe Exp osed ( 1 2 Months ) 

Leas t-Squares Means = . 7 9 ± . 66 
Year 

Breed 1 9 7 7  1 9 7 8  1 9 7 9  

T . 2 1  ± . 09 7  . 25 ± . 084 . 2 1 ± . 1 2 1  
s X T . 55 ± . 083  . 54 ± . 096 . 36 ± . 105 
F X T . 80 ± . 09 9  . 9 9 ± . 1 1 1  . 69 ± . 15 1  
- - - - - - - - - - -

Breed 

T 
S X T 
F x T 

Breed x Year Interact ion for Number of Lambs Born 
Per Ewe Exposed ( 24 Months ) 

Least-Squares Means = 1 . 02 ± . 6 86 

1 9 7 8  

1 . 35 ± . 1 1 9  
1 . 23 ± . 10 2  
1 . 66 ± . 1 1 9  

Year 
1 9 7 9  

. 98 ± . 100 
1 . 15 ± . 1 1 4  
2 . 1 2 ± . 1 34 

1 9 80 

1 . 03 ± . 1 45 
1 .  2 1  ± . 126  
2 . 04 ± . 1 85 

Year x Management Interaction for Number of Lambs Born 
Per Ewe Exposed ( 48 Months ) 

Least- Squares Means = 1 . 6 3 ± . 702  

Year 

1980 . 

198 1 
1 982 

- - - -

Farm 

1 . 70 ± . 099  
1 . 87 ± . 094  
1 . 42 ± . 13 2  

- - - - -

Management 
Range 

1 . 49 ± . 1 0 7  
1 . 66 ± . 1 20 
1 . 87 ± . 1 5 7  

- - - - - - - -

1 40 



TABLE 27  CONTINUED . 

Breed x Management Interaction for Number of Lambs Born 
Per Ewe Exposed ( 7 2  Months ) 

Breed 

T 
S X T 
F x T 

Least- Squares Means = 1 . 7 2 ± . 837 

Farm 

1 . 39 ± . 15 2  
1 . 6 7  ± . 15 0  
2 . 6 1 ± . 1 7 9  

Management 
Range 

1 . 62 ± . 1 7 7  
1 . 37 ± . 15 5  
1 . 87 ± . 246  

Year x Management Interaction for Number of Lambs Born 
Per Ewe Lambing (36 Months ) 

Least-Squares Heans = 1 . 70 ± . 5 28 

Year 

1 9 7 9  
1 9 80 
1 9 8 1  

Farm 

1 . 96 ± . 080 
1 . 7 1 ± . 07 3  
1 .  64 ± • 09 6 

Management 
Range 

1 . 70 ± . 0 7 6  
1 . 53 ± . 08 1  
1 .  80 ± . 1 15 

Year x Management Interaction for Number of Lamb s Born 
Per Ewe Lambing ( 7 2  Months ) · 

Least-Squares Means = 1 . 9 7 ± . 56 4  

Year Farm 

1982 2 . 15 ± 
1983 1 . 89 ± 
1 9 84 2 . 5 1  ± 

-· - - - - - - - - - -

. 1 1 4  

. 10 1  

. 13 2  
- - -

Management 

- -

Range 

1 . 62 ± . 12 2  
1 . 70 ± . 1 24  
1 . 75 ± . 1 7 9  

Breed x Year Interac tion for Total Weight of Lambs Born 
Per Ewe Lambing (36  Months ) 

Leas t-Squares Means (Kg) = 7 . 94 ± 1 . 880 
Year 

Breed 1 9 7 9  1980 198 1 

T 
S X T 
F x T 

- -
·

- -

8 . 56 
7 . 36 
7 . 99 
- -

± 
± 
± 

- -

. 37 6  

. 300 

. 383 

7 . 27 ± . 286 
7 . 40 ± . 345 
8 . 46 ± . 4 1 6  

7 . 5 1  ± . 444 
7 . 68 ± . 36 1  
4 .  75 ± . 55 1  

1 4 1  



TABLE 2 7  CONTINUED 

Year x Management Interaction for Total Weight of Lambs 
Born Per Ewe Lambing ( 36 Uonths ) 

Le as t-Squares Means (Kg) = 7 . 94 ± 1 . 880 

Year 

1979  
1980 
1 9 8 1  

Farm 

8 . 56 ± . 285 
8 . 39 ± . 26 1  
8 . 0 7  ± . 342  

Management 
Range 

7 . 38 ± . 2 7 1 
7 . 04 ± . 289  
8 . 25 ± . 40 8  

Breed x Year Interac tion for Total Weight o f  Lambs Born 
Per Ewe Lambing ( 7 2  Months ) 

Breed 

T 
s X T 
F X T 

Least-Squares Means (Kg) = 9 . 34 ± 2 . 202 

1 9 8 2  

8 . 48 ± 
8 . 99 ± 
9 . 1 1  ± 

. 6 10 

. 53 2  

. 5 3 8  

Year 
1983 

8 .  93 ± • 46 2 
7 . 90 ± . 5 3 1  
9 . 7 7 ± . 7 1 6 

1984 

7 . 38 ± . 2 7 1  
8 . 37 ± . 5 6 7  

10 . 1 2 ± . 79 6  
- - - - -

Breed x Management Interact ion for Total Weight of Lambs 
Born Per Ewe Lambing ( 7 2  Honths ) 

Leas t-Squares Means (Kg) = 9 . 39 ± 2 . 20 2  

Breed 

T 
S X T 
F x ·T 

Year · 

1 9 7 8 . 
1 9 79 
1980 

Farm 

1 0 . 08  ± . 47 8  
9 . 46 ± . 428  

1 1 . 23 ± . 47 7  

M�nagement 
Range 

9 . 3 1 ± . 50 3  
7 .  3 8  ± • 429 
8 . 12 ± . 6 7 6  

Year x Sex Interaction for Lamb Weight a t  Weaning 
( 24 Months ) 

- -

Leas t- Squares Me ans (Kg) 26 . 4  ± 5 . 33 
Sex 

Female 

28 . 9  ± . 7 7 
22 . 7  ± . 76 
25 . 4  ± 1 . 30 

- - - - - - - - - - - - - - - -

Male 

33 . 2  ± . 7 0 
23 . 0  ± . 85 
26 . 8  ± 1 . 2 7 
-

1 42 



TABLE 27  CONTINUED 

Type x Management Interaction for Lamb Weight at 
Weaning (24 Months ) 

Leas t- Squares Means (Kg) = 26 . 4  ± 5 . 33 
Management 

Type Farm Range 

Single 
Multip le 

26 . 5  ± . 92 
29 . 7  ± . 64 

25 . 8  ± . 9 8 
24 . 7  ± . 7 2 

Breed x Year In teraction for Lamb Weight at Weaning 
( 3 6  Months ) 

Leas t-Squares Means (Kg) = 25 . 4  ± 5 . 33 
Year 

Breed 1 9 7 9  1 9 80 1 9 8 1 

s 
F 

T 
X T 
X T 

- - -

24 . 1  
25 . 5  
2 7 . 2  

- - -

± 
± 
± 

- -

1 . 1 3 
. 9 3 

1 .  26 
- -

27 . 4  
28 . 5  
28 . 1 
- - -

± - . 99 
± . 1 . 03 
± 1 . 23 

.,.. - -

23 . 5  ± 1 . 34 
23 . 2  ± 1 . 08  
28 . 8  ± 1 . 76 

Type x Birth/Rearing Class Interaction for Lamb Weight 
at Weaning (36 Months ) 

Leas t- Squares Ueans (kg)  = 25 . 4  ± 5 . 3 3 
Birth /rearing Clas s 

Type Single / single Twin/ sing le Twin/ twin 

Single 
Multip le 

27 . 6  ± 1 . 30 
30 . 7  ± • 95 

28 . 7  ± 1 . 66 
25 . 3  ± 1 . 27 

22 . 5  ± . 75 
22 . 7  ± . 5 1  

Breed x Birth/Rearing Class Interaction for Lamb Weight 
at Weaning . (36  Months ) 

Leas t- Squares Means (Kg) = 25 . 4  ± 5 . 33 
Birth /rearing class 

Breed Single / single Twin/ single Twin/Twin 

T 
S X T 
F x T 

2 8 . 3 ± 
28 . 4  ± 
30 . 7  ± 

. 88 

. 87 
2 . 28 

25 . 7  ± 1 . 6 1  
24 . 6  ± 1 . 53 
30 . 7  ± 1 . 6 4 

20 . 9  ± 
24 . 2  ± 
22 . 8  ± 

. 9 1  

. 6 8 

. 7 7 

1 43 



TABLE 2 7  CONTINUED 

Year x Hanagement Interaction for Lamb �veight at 
Weaning ( 3 6  Months ) 

Leas t- Squares Means (Kg) = 25 . 4  ± 5 . 33 
Management 

Year Farm Range 

1 9 7 9  
1 9 80 
1 9 8 1  

. 9 1 

. 7 7 
± 1 . 03 

25 . 9  ± 
30 . 5  ± 
20 . 1  

25 . 3  ± 
25 . 5  ± 
30 . 3  ± 

. 83 

. 9 3 
1 . 24 

Breed 

T 

Breed x Hanagement Interaction for Lamb Wei ght 
at Weaning ( 48 Months ) 

Le as t-Squares Means (Kg) = 24 . 9  ± 4 . 5 9 
Management 

Farm Range 

22 . 2  ± . 98 27 . 5  ± . 9 3 
s X T 
F x T 

2 4 . 8 ± 1 . 38 27 . 1  ± 1 . 08 
2 3 . 1  ± 1 . 35 23 . 9  ± 1 . 3 1 

- - - - - - - - - - - - - - - - -

Year x Management Interac tion for Lamb Weight at 
Weaning ( 48 Months ) 

Leas t-Square s  Means (Kg) = 24 . 9  ± 4 . 59 
Management 

Year Farm Range 

1980 29 . 7  ± . 7 7 26 . 3  ± . . 82  
1 9 8 1  1 9 . 5  ± . 88 27 . 0  ± . 80 
1 9 82 2 1 . 0  ± 2 . 34 25 . 2  ± 1 . 99 

- - - - - - - - - - - - - - - - - - - - -

Birth/Rearing Class x Management Interaction for Lamb 
Weight at Weaning ( 48 Months ) 

Le as t-Squares Means (Kg) 24 . 9  ± 4 . 59 
Birth/rear ing 

· 
Management 

class Farm Range 

- -

Single / s ingle 
Twin/single 
Twin / twin 

. "77  
± 2 . 89 

. 44 

28 . 0  ± 
1 8 . 1  
24 . 1  ± 

29 . 9  ± • 82  
24 . 8  "± 1 .  99  
23 . 6  ± . 5 8 

1 44 



TABLE 2 7 CONTINUED 

Type x Breed Interac tion for Lamb Weight at 
Weaning (60 Months ) 

Leas t-Sguares Means (Kg) = 27 . 4  ± 5 . 26 
Breed 

Type T S x T F x T 

Single 
Multip le 

Year 

19 8 1  
1982  
1983  

Type 

-

Single 
Multip le 

Breed 

T 
s X T 
F X T 

2 8 . 4  ± 1 . 1 8 
30 . 1  ± 1 . 1 1 

30 . 3  ± 
29 . 1  ± 

1 . 08 
. 94· 

3 1 . 5  ± 
2 7 . 2  ± 

Type x Breed Interac tion for Lamb Weight at 
Weaning (60  Months ) 

Leas t- Square s Means (Kg) = 27 . 4  ± 5 . 26 
Management 

1 .  9 8  
1 . 1 1 

Farm Range 

2 1 . 1  ± . 90 25 . 2  
27 . 2  ± 1 . 03 29 . 8  
4 1 . 4  ± 1 . 22 3 1 . 8  

- - - - - - - - - - - - - - - - -

Type x Breed Interaction for Lamb Weight at 
Weaning ( 7 2  Months ) 

Leas t-Squares Means (Kg) = 28 . 3  ± 5 . 52 
Breed 

± 1 . 0 7 
± 1 . 1 7 
± 1 . 44 

- - - -

T s X T F x T 

3 1 . 7  ± 1 . 66 
29 .. 1 ± 1 . 22 

29 . 4  ± 
3 1 . 4  ± 

1 . 1 2 
1 . 42 

3 1 . 7  ± 2 . 35 
27 . 4  ± 1 . 30 

- - - - - - - - - - - -

Breed x Year Interaction for Lamb Weight at 
Weaning ( 7 2  Months ) 

Leas t-Sguares Means (Kg) = 28 . 3  ± 5 . 5 2 
Year 

1 9 8 2  1983 1984 

26 . 8  ± 1 . 55 35 . 5  ± 1 . 35 28 . 9  ± 
29 . 9  ± 1 . 48 33 . 6  ± 1 . 34 27 . 7  ± 
24 . 2 ± 1 . 65  36 . 4  ± 1 . 7 7 27 . 9  ± 

2 . 07  
1 . 73 
2 . 7 8 

- - - - - - - - - - - - - - - - - - - - - - -

1 45 



Type 

Single 
Multip le 

TABLE 27 CONTINUED 

Type x Sex Interac tion for Lamb Weight at 
Weaning ( 7 2  Months )  · 

Leas t- Squares Heans (Kg) = 28 . 3  ± 5 . 5 2 
Sex 

Female Hale 

30 . 8  ± 1 . 50 
2 7 . 4  ± • 98  

3 1 . 0  ± 1 . 3 1 
3 1 . 2  ± 1 . 0 7 

Year x Birth/Rearing C lass Interaction for Lamb Weight 
at Weaning ( 7 2  Months ) 

Le as t-Squares Means (Kg) = 28 . 3  ± 5 . 5 2 
Birth/ rearing class 

Year Single / single Twin/ single Twin / twin 

1982 
1983 
1984 

Year 

1 9 82 
1983 
1984 

28 . 3  ± 
39 . 1  ± 
29 . 0  ± 
- - - -

2 . 05 
1 . 49 
3 . 09 

- - - - -

27 . 4  ± - 1 .  79  
32 . 2  ± 1 . 7 9 
33 . 0  ± 3 . 42 

24 . 2  ± • 85 
34 . 2  ± • 9 0  
22 . 5  ± • 9 9  

Year x Management Interac tion f o r  Lamb Weight 

- -

at Weaning ( 7 2  Months ) 
. 

Leas t-Squares Heans (Kg) = 28 . 3  ± 5 . 52 
Manasement 

Farm Range 

z:s . 1 ± 1 . 3 1 28 . 8  ± 1 . 30 
39 . 3  ± 1 . 18 3 1 . 0  ± 1 . 16 
2 7 . 9  ± 1 . 76 28 . 6  ± 2 . 0 6  

- - - - - - - - - - - - - - - - - - - - - -

Year x Hanagement Interac tion for Number of Lambs Weaned 
Per Ewe Expo sed (36 Months ) 

Ye ar 

1979  
1980 
19 8 1  

Leas t- Squares £-leans - 1 . 15 ± . 6 98 

Farm 

. 88 ± . 089 
1 . 23 ± . 090 
1 .  3 1  ± . 1 2 2  

Management 
Range 

1 . 32 ± . 09 6  
1 . 03 ± . 104  
1 . 1 1 ± . 1 3 1  

1 46 



TABLE 27  CONTINUEP 

Breed x Year Interaction for Number of Lamb s Weaned 
Per Ewe Exposed ( 6 0  Months ) 

Leas t-Squares Heans = 1 . 25 + . 7 39 
Year 

Breed 198 1 1982 1 9 83 

T 1 . 07 ± . 13 8  
s X T . 84 ± . 135  
F X T 1 . 63 ± . 16 1  

- - - - - - - - - - -

1 . 3 1 
1 . 36 
1 . 24 

± . 1 28 
± . 1 58 
± . 180 
- - - -

1 . 3 1 ± 
1 . 09 ± 
1 . 54 ± 
- - - -

. 1 9 3  

. 1 6 0  

. 22 7  
- -

Year x Management Interaction for Number of Lambs Weaned 
Per Ewe Exposed (60 Honths ) 

Year 

198 1 
1982 
1 9 83 

Least-Squares Means = 1 . 25 ± . 7 39  
Management 

Farm 

1 . 04 ± . 107  
1 . 1 4 ± . 103  
1 . 49 ± . 15 2  

Range 

1 . 3 3 ± . 1 1 9  
1 . 4 7 ± . 1 3 7  
1 . 14 ± . 1 7 1  

- - - - - - - - - - - - - - - - - - - - - - - - - - -

Breed x Management Interaction for Number of Lambs Weaned 
Per Ewe Exp osed ( 7 2  Months ) 

Least-Squares Means = 1 . 2 1 ± . 756 
Management 

Breed Farm Range 

T 
s X 
F X 

. 9 7 ± . 1 37  1 . 53 ± 
T 1 . 13 ± . 1 35 1 . 18 ± 
T 1 . 64 ± . 16 1  1 .  46 ± 
- - - - - - - - - - - - - - - - - - - - - - - -

Type x Breed Interaction for Number of Lambs Weaned 

Per Ewe Lamb ing ( 24 Months ) 

Least-Squares Heans = 1 . 1 9 ± . 5 6 2  
Breed 

. 16 0  

. 1 40 

. 22 2  

T e T s X T F X T 

Sing le 
Multip le 

. 93 ± . 085 

. 9 2 ± . 0 75 
. 97 

1 . 00 
± 
± 
-

. 082 

. 07 1  
- - -

1 . 22 ± . 145 
1 . 6 7 ± . 060 
- - - - - -

1 4 7  



TABLE 2 7  CONTINUED 

Breed x Year Interaction for Number of Lamb s Weaned 
Per Ewe Lambing (36  Months ) 

Leas t- Square s  Means = 1 . 3 1 ± . 5 86 
Year 

Br eed 1 9 7 9  1980 1 9 8 1  

s 
F 
-

T 
X T 
X T 
- - - -

1 .  47 
1 . 2 1 
1 . 3 7 

- - - -

± . 1 1 7  
± . 09 3  
± . 1 1 9  

- - - - -

1 . 0 2  
1 . 20 
1 . 52 

- -

± 
± 
± 
-

. 089 1 . 09 

. 108 1 . 33 

. 1 30 1 .  85 
- -

± . 1 3 8  
± . 1 1 3  
± . 1 7 2  

- - - -

Year x }funagement Interaction f or Number o f  Lamb s Weaned 
Per Ewe Lamb ing (36  Honths )  

Year 

1 9 7 9  
1980 
19 8 1  

Le a s t- Square s  Heans = 1 . 3 1 ± . 5 86 

Farm 

1 . 26 ± . 089  
1 . 37 ± . 082  
1 . 38 ± . 106 

Management 
Range 

1 . 44 ± . 084 
1 . 13 ± . 090 
1 . 47 ± . 1 2 7  

Breed x Year Interaction f or Number of Lambs Weaned 
Per Ewe We aning A Lamb ( 36 Months ) 

Le a s t-Sguare s  Means = 1 . 43 ± . 46 3  
Year 

Breed 1 9 7 9  19 80 1 9 8 1 

T 
s X T 
F X T 

- - - -

1 . 6 1 
1 . 39 
1 . 5 2 

± . 098  1 . 13 
± . 07 9  1 . 36 
± . 103 1 . 68 

± 
± 
± 

. 074  

. 09 1  

. 106 
- - - - -

1 . 26 ± . 1 1 9  
1 . 40 ± . 09 2  
1 . 96 ± . 1 38  
- - - - - -

Ye ar x Management Interaction for Weight of Lamb Weaned 
Per Ewe Exp osed (36 Months ) 

Year 

1 9 7 9  
1 980 
1981  

Leas t- Squar e s  Means (Kg) = 28 . 9  ± 1 7 . 37 

Farm 

2 1 . 1  ± 2 . 22 
36 . 2  ± 2 . 25 
25 . 4  ± 3 . 03 

Management 
Range 

30 . 6  ± 2 . 36 
25 . 7  ± 2 . 5 8 
2 7 . 1  ± 3 . 26 

1 48 



TABLE 2 7 CONTINUED 

Typ e x Year Interac t ion for Weight of Lamb Weaned 
Per Ewe Exp o sed (48 Months ) 

Le as t- Squares Means (Kg) = 33 . 6  ± 1 7 . 78 

Type 

S ing le 
Mul t ip le 

1 980 

35 . 7  ± 2 . 7 9 
3 7 . 1  ± 2 . 6 9  

Year 
198 1 

4 1 . 0  ± 3 . 82 
30 . 2  ± 2 . 03 

1982  

33 . 3  ± 4 . 85 
36 . 8  ± 2 . 59 

Year x Management In teraction for Weight of Lamb Weaned 
Per Ewe Expo sed (48 Months ) 

Year 

1980 
198 1 
1982 

Leas t- Squar e s  Means (Kg) = 33 . 6  ± 1 7 . 7 8 

Farm 

40 . 6  ± 2 . 50 
33 . 3  ± 2 . 39 
32 . 1 ± 3 . 36 

Hanagement 
Range 

32 . 3  ± 2 . 7 1 
37 . 8  ± 3 . 05 
38 . 0  ± 3 . 9 8 

Breed x Ye ar Int eraction f or Weight of Lamb Weaned 
Per Ewe Exp o sed (60  Months ) 

Least- Squares Heans (Kg) = 34 . 3  ± 1 9 . 46 
Year 

Breed 1 9 8 1 1982  1983  

T 25 . 2  ± 3 . 63 35 . 8  ± 3 . 3 7 47 . 1  ± 5 . 0 7  
s X T 19·. 4 ± 3 . 5 4 37 . 3  ± 4 . 16 41 . 9  ± 4 . 20 
F X T 37 . 4  ± 4 . 23 29 . 6  ± 4 . 74 56 . 8  ± 6 . 1 1 
- - - - - - - - - - - - - - -

Ye ar x Management Intera c t ion for Weight of Lamb Weaned 
Per Ewe Exp o sed (60  Months )  

Year 

1 9 8 1  
1 9 8 2  
1983 

Leas t-Square s  Me ans (Kg) = 34 . 3  ± 19 . 46 

Farm 

2 1 . 8  ± 2 . 83 
28 . 8  ± 2 . 83 
5 9 . 9  ± 4 . 00 

Management 
Range 

32 . 8  ± 3 . 13 
39 . 6  ± 3 . 6 1  
3 7 . 3  ± 4 . 6 1  

1 49 



TABLE 27 CONTINUED 

Breed x Management Interact ion for Weight of Lamb Weaned 
Per Ewe Exp osed ( 7 2  Months ) 

Leas t- Squares Means (Kg) = 34 . 5  + 22 . 23 
Management 

Breed Farm Range 

T 27 . 5  ± 4 . 03 42 . 1  ± 4 . 72 
s X T 35 . 4  ± 3 . 97 33 . 9  ± 4 . 13 
F X T 46 . 5  ± 4 . 7 4 36 . 7  ± 6 . 5 5 

- - - - - - - - - - - - - - - - - - - - - - - - - - -

Year x Management Interaction for Weight of Lamb Weaned 
Per Ewe Exp osed ( 7 2  Months )  

Leas t- Square s Heans (Kg) = 34 . 5  ± 22 . 23 
Management 

Year Farm Range 

1982  24 . 1  ± 3 . 9 2 40 . 4  ± 4 . 75 
1 983 5 1 . 3  ± 3 . 72 37 . 5  ± 4 . 66 
1 9 84 34 . 2  ± 4 . 98 34 . 9  ± 6 . 32 

- - - - - - - - - - - - - - - - - - - - - - - - - - -

Type x Management In teract ion for We ight of Lamb Weaned 
Per Ewe Lambing ( 24 Months ) 

Le ast- Squares Means (Kg) = 3 1 . 3  ± 15 . 1 1 

Type 

Sing le 
Multiple 

Farm 

26 . 4  ± 2 . 16 
36 . 4  ± 1 . 44 

Management 

- - - - - - - - - - - - -

Range 

28 . 2  ± 2 . 43 
28 . 0  ± 1 . 5 7  

Year x Management Interaction for Weight o f  Lamb Weaned 
Per Ewe Lamb ing ( 36 Honths ) 

Year 

1979  
1980 
198 1 

Leas t-Squar es Means (Kg ) = 33 . 2  ± 14 . 42 
Management 

- - - - -

Farm 

30 . 8  ± 2 . 19 
40 . 5  ± 2 . 00 
26 . 8  ± 2 . 6 2 

- - - - - - - - - -

Range 

34 . 1  ± 2 . 08 
28 . 2  ± 2 . 22 
36 . 0  ± 3 . 13 

1 5 0  



TABLE 2 7  CONTINUED 

Year x Management In teract ion for Weight of Lamb Weaned 
Per Ewe Lambing ( 48 Months )  

Year 

1 9 80 
1 9 8 1  
1982 

Least- Squar e s  Me ans (Kg) = 35 . 8  ± 1 6 . 09 
Management 

Farm Range 

43 . 3  ± 2 . 35 33 . 2  ± 2 . 5 0  
33 . 8  ± 2 . 19 39 . 5  ± 2 . 84 
38 . 3  ± 3 . 3 1 37 . 5  ± 3 . 6 2  

- - - - - - - - - - - - - - - - - - - -

Breed x Year Int eract ion for Weight of Lamb Weaned 
Per Ewe Weaning A Lamb ( 36 Mon ths ) 

Le as t- Squar e s  Means (Kg )  = 38 . 6  ± 1 7 . 46 

Breed 

T 
s X T 
F X T 

- - - -

1 98 1  

2 9 . 4  ± 3 . 55 
2 7 . 0  ± 2 . 10 
39 . 8  ± 3 . 90 

Year 
1982· 

36 . 8  ± 
39 . 1  ± 
3 1 . 4  ± 

- - - -

3 . 08 
3 . 86 
4 . 64 
- - - -

1983  

5 3 . 9  ± 5 . 33 
48 . 2  ± 4 . 03 
59 . 3  ± 5 . 7 3 

- - - - - - -

Year x Management Interac t ion for We ight of Lamb Weaned 
Per Ewe Lamb ing (60 �1onths )  

Year 

19 8 1  
1 982  
1 983 

Leas t- Square s  Heans (Kg) = 38 . 6  ± 1 7 . 46 

Farm 

26 . 4  ± 2 . 84 
3 1 . 5  ± 2 . 7 1 
63 . 4  ± 3 . 70 

Management 
Range 

37 . 7  ± 3 . 03 
40 . 0  ± 3 . 33 
44 . 2  ± 4 . 7 8 

Ye ar x Management Interact ion for Weight of Lamb Weaned 
Per Ewe Lamb ing ( 7 2  Months ) 

Year 

1982 
1 983 
1 9 84 

Leas t- Square s  Means (Kg) = 39 . 7  ± 19 . 95 

Farm 

29 . 4  ± 3 . 82 
5 7 . 9  ± 3 . 40 
39 . 6  ± 4 . 45 

Management 
Range 

39 . 6  ± 4 . 1 1 
40 . 2  ± 4 .  25 
39 . 6  ± 6 . 0 1  

15 1 



TABLE 2 7  CONTINUED 

Breed x Year Interaction for We ight of Lamb Weaned 
Per Ewe We aning A Lamb (36  Months )  

Lea s t- Squares Means (Kg) = 36 . 2  ± 10 . 80 

Breed 

T 
s X T 
F X T 

- - - -

1 9 79 

36 . 5  ± 2 . 29 
36 . 5  ± 1 .  85 
36 . 0  ± 2 . 40 

Year 
1 9 80 

32 . 7  ± 
38 . 9  ± 
42 . 7  ± 

- - - -

1 . 74 
2 . 13 
2 . 48 

1 9 8 1 

29 . 1  ± 2 . 7 7 
3 1 . 7  ± 2 . 1 4 
41 . 6  ± 3 . 22 

- - - - - - - -

Year x Management Interact ion for We ight of Lamb Weaned 
Per Ewe Weaning A Lamb (36  Months )  

Le as t- Sguares Heans (Kg) = 36 . 2  ± 10 . 80 
Manasement 

Year Farm Range 

1 9 7 9  3 7 . 4  ± 1 . 82 35 . 2  ± 1 . 5 8  
1 9 80 43 . 9  ± 1 . 54  32 . 3  ± 1 . 78 
1 9 8 1  28 . 8  ± 2 . 03 39 . 5  ± 2 . 48 

- - - - - - - - - - - - - - - - - - - - - - - - -

Year x Hanagement In teract ion for Weight of Lamb Weaned 
Per Ewe Weaning A Lamb (48 Honths ) 

Leas t-Squar es Me ans (Kg) = 38 . 4  ± 13 . 6 1  

Year 

1980 
1 9 8 1  
1982  

Farm 

45 . 5  ± 2 . 04 
36 . 2  ± 1 . 90 
38 . 9  ± .2 .  83 

Managemen t 
Range 

36 . 0  ± 2 . 20 
40 . 0  ± 2 . 43 
41 . 5  ± 3 . 19 

Year x Hanagement In teract ion for Weight of Lamb Weaned 
Per Ewe Weaning A Lamb (60 Months ) 

Lea s t- Squares Means (Kg) = 42 . 9  ± 13 . 80 

Year 

198 1 
1982  
1983 

- - - - - - -

Farm 

30 . 1  ± 2 . ·42 
39 . 5  ± 2 . 42 
65 . 9  ± 2 . 96 

- - - -

Management 
Range 

39 . 6  ± 2 . 47 
42 . 3  ± 2 . 7 1 
47 . 4  ± 3 . 94 

- - - - - - - - - - � 

1 5 2  



TABLE 2 7  CONTINUED 

Typ e x Breed Interact ion for Weight of Lamb Weaned 
Pe r Ewe Weaning A Lamb ( 7 2  Months ) 

Le as t-Squares Means (Kg) = 43 . 5  ± 15 . 02 
Breed 

Type T s X T F X T 

S ingle 47 . 4  ± 4 . 19 37 . 1  ± 3 . 10 49 . 8  ± 5 . 88 
Multip le 4 1 . 5  ± 3 . 28 46 . 2  ± 3 . 24 40 . 9  ± 2 . 5 7  
- - - - - - � - - - - - - - - - -

Year x Management Interact ion f or Weight of Lamb Weaned 
Per Ewe We aning A Lamb ( 7 2  Honths ) 

Leas t- Squares Heans (Kg) = 43 . 5  ± 15 . 0 2 

Year 

1982  
1983 
1984  

Farm 

35 . 3  ± 3 . 34 
6 2 . 5  ± 2 . 82 . 
42 . 2  ± 3 . 6 1  

Management 
Range 

42 . 1  ± 3 . 44 
4 1 . 7  ± 3 . 5 1  
39 . 1  ± 4 . 84 

Year x Number of Lamb s Born Int erac tion for Weight 
of Wo o l  Produced (48 Months )  

Leas t-Squares Means (Kg ) = 4 . 35 ± . 7 13  

Year 

1980 . 
1 9 8 1  
1982 

- - - -

None 

4 . 84 ± 
4 . 04 ± 
4 . 38 ± 
- - - -

. 7 7 7  

. 445 

. 5 7 6  
- -

Number of lamb s born 
One 

3 . 89 ± . 13 1  
4 . 50 ± . 1 43 
4 . 59 ± . 1 80 

Two or more 

4 . 14 ± . 103 
4 . 36 ± . 100 
2 . 4 1 ± . 1 44 

Year x Management In terac tion for Weight of Wool Produced 
( 48 Months ) 

Year 

1980 
1 9 8 1  
1 9 8 2  

Lea s t- Square s  Means (Kg) = 4 . 35 ± . 7 13  
Management 

Farm 

4 . 26 ± . 196  
3 . 94 ± . 2 1 5  
5 . 07 ± . 165  

Range 

4 . 32 ± . 40 1 
4 . 65 ± . 238  
4 . 30 ± . 35 9  

1 5 3  



TABLE 2 7  CONTINUED 

Year x Management Interaction for Weight o f  Woo l  Produ c ed 
(60  Months ) 

Lea s t- Squares Means (Kg) = 4 . 36 ± . 6 98 

Ye ar 

19 8 1  
1 9 82 
1983 

Farm 

4 . 05 ± . 15 7  
4 . 55 ± . 15 3  
4 .  6 1  ± • 30 7 

Management 
Range 

4 . 1 7 ± . 20 3  
4 . 04 ± . 2 2 8  
4 . 06 ± . 236 

Type x Number o f  Lamb s Born Interac tion f o r  Wei ght 
of Woo l  Produced ( 7 2  Months ) 

Le as t- Squar e s  Means (Kg) = 4 . 17 ± . 6 68  

Type 

Sing le 
Mu ltip le 

None 

3 .  9 1  ± • 36 7 
3 . 3 2 ± . 429  

Number of lambs born 
One 

3 . 78 ± . 269  
4 . 10 ± . 160 

Two or more 

4 . 35 ± . 1 25 
3 . 85 ± . 0 9 4  

Breed x Number o f  Lamb s Born Interaction f o r  Weight 
of Woo l  Pr oduced ( 7 2  Months ) 

Leas t-Square s Means (Kg) = 4 . 1 7  ± . • 668  

Br eed 

s 
F 

T 
X T 
X T 

- - - - -

None 

3 . 90 ± . 348  
4 . 1 7  ± . 40 7  
2 . 77 ± . 59 7  
- - - - - -

Number of lambs born 

-

4 . 08 
4 . 34 
3 . 5 1 

- -

One 

± . 2 1 4  
± . 1 7 1  
± . 386 
-

Two 

4 . 60 
3 . 9 2 
3 . 78 

-

or 

± 
± 
± 

- -

more 

. 1 26  

. 5 9 7  

. 1 4 1  
- -

Year x Management Interac t ion for We ight of Woo l Produced 
( 7 2  Honths ) 

Year 

1982  
1 9 83 . 
1 9 84 

- -

Leas t- Square s  Means (Kg) = 4 . 1 7 ± . 66 8  
Management 

Farm 

4 . 55 ± . 1 7 3  
3 . 90 ± . 15 3  
3 . 9 7 ± . 24 2  

- - - - - - - - - - - - -

Range 

3 . -82 ± . 26 2  
3 . 95 ± . 286  
3 . 13 ± . 24 7  
- - - - - -

1 5 4  



TABLE 2 7  CONTINUED 

Type x Breed Interaction for Cumulative Weight of Lamb 
Born P er Ewe Present (6 Year s )  

Lea s t- Square s  Means (Kg) = 42 . 95 ± 9 . 430 
Breed 

Type T s X T F X T 

Single 3 7 . 1 9 ± 1 . 65 40 . 87 ± 1 . 642  50 . 02 ± 3 .  20 1 
Hultip le 
- - - - -

42 . 93 
- - - -

± 1 . 7 7 38 . 90 ± 1 . 642  
- - - -

47 . 54 ± 
- - - -

3 . 330 

Breed x Management Interact ion for Cumulative Weight 
of Lamb Born Per Ewe Entering the S tudy (4 Year s )  

Leas t- Squar es Means (Kg ) = 25 . 49 ± 1 3 . 27 8  

Breed 

T 
s X T 
F X T 
- - - - - - - - -

Management 
Farm 

2 7 . 16 ± 1 .  65 2 
24 . 38 ± 1 . 53 7  
3 2 . 05 ± 1 . 92 2  

- - - - - - - - - -

Range 

2 1 . 3 1 ± 1 . 68 7  
23 . 4 1 ± 1 . 59 1 
23 . 4 1 ± 2 . 196  

Breed x Management Interact ion f o r  Cumulative Weigh t 
of Lamb Born Per Ewe Entering the S tudy ( 6  Year s )  

Leas t-Squar e s  Means {Kg) = 29 . 23 ± 1 6 . 59 
Management 

Breed Farm Range 

T 3 1 . 10 ± 2 . 05 2  25 . 12 ± 2 . 107  
s X T 2 8 . 05 ± 1 . 92 1  26 . 65 ± 1 . 988 
F X T 3 7 . 6 7 ± 2 . 402 26 . 24 ± 2 . 743  

a 
T = Tar ghee , S x T Suf f o lk x Targhee and F x T 

Finnsheep x Targhee . 

1 55 
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