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CMPARISCN OF SIRE EXPECTED PROGENY DIFFERENCES TO 

ACTUAL PERFORMNCE OF CROSSBRED OFFSPRING 

0. A. Frekingl and D. M. Marshal 1 
2 

Department o f  Animal and Range Sciences 

Sumnary 

CATTLE 88-20 

Actua l  performance o f  crossbred calves produced a t  t he  Antelope Range L ives tock  S t a t i o n  was eva luated and 

compared t o  the  s i r e ' s  expected progeny d i f f e rences  (EPDs) as repo r ted  i n  1988 beef breed assoc ia t i on  s i r e  

sumnaries. Comparisons were made between h igh  EPD and Low EPD s i r e  groups i n  re t rospec t  f o r  ac tua l  b i r t h  weight 

and weaning weight performance o f  crossbred progeny. Separate analyses were completed f o r  P o l l e d  Hereford,  

Simnental, Tarenta ise  and Angus s i r e s .  Progeny o f  h i gh  EPD s i r e s  ranked h igher  f o r  average b i r t h  weight than 

progeny o f  Low EPD s i r e s  f o r  a l l  s i r e  breeds. Rankings f o r  c a l f  weaning weight were l ess  cons i s ten t  than f o r  

b i r t h  weight i n  r e f l e c t i n g  rank ings o f  s i r e  EPDs. 

(Key Words: Beef Ca t t l e ,  Expected Progeny Di f fe rence,  Crossbred O f f sp r i ng . )  

I n t r o d u c t i o n  

Expected progeny d i f f e r e n c e s  (EPDs) have become inc reas ing l y  a v a i l a b l e  t o  seedstock and comnercial  beef 

c a t t l e  breeders t o  eva luate  t he  r e l a t i v e  genet ic  va lue o f  a s i r e  w i t h i n  a breed. Comparisons among s i r e s  i n  

n a t i o n a l  genet ic  eva lua t i on  programs have been made poss ib le  by  widespread use o f  s i r e s  i n  a r t i f i c i a l  inseminat ion  

programs and development o f  soph i s t i ca ted  computing and s t a t i s t i c a l  techniques. For some breeds, comparisons can 

be made among a l l  r e g i s t e r e d  animals i n  t he  breed w i th  app rop r i a te  performance data. I t  should be s t ressed t h a t  

al though EPDs can eva luate  animals across herds they should n o t  be used t o  compare animals i n  d i f f e r e n t  breeds. 

For EPDs t o  be comnonly used as a s e l e c t i o n  t o o l  by  c o m e r c i a l  beef breeders, evidence t h a t  a c t u a l  performance o f  

c rossbred o f f s p r i n g  r e f l e c t s  r e l a t i v e  d i f fe rences i n  s i r e s t  EPD values would be use fu l .  The o b j e c t i v e  o f  t h i s  

ana l ys i s  was t o  eva luate  i n  re t rospec t  t he  r e l a t i o n s h i p  o f  ac tua l  performance o f  s i r e  c rossbred o f f s p r i n g  t o  1988 

s i r e  EPDs f o r  b i r t h  weight and weaning weight. 

M a t e r i a l s  and Methods 

Th is  a n a l y s i s  inc luded data from crossbreeding systems implemented a t  t h e  Antelope Range L ives tock  S t a t i o n  i n  

nor thwestern  South Dakota. S i r e s  o f  t he  o f f s p r i n g  were e i t h e r  Tarentaise,  Angus, Simnental o r  P o l l e d  Hereford. 

Cow breed types inc luded Angus-Hereford, Simnental-Hereford and Tarenta ise-Hereford  c ross  cows produced i n  

two-breed r o t a t i o n a l  crossbreeding systems. The i n i t i a l  F1 cross  cows gene ra l l y  were mated t o  Hereford s i r e s  as 

were the  c rossbred cows w i t h i n  each r o t a t i o n  t h a t  were o f  Low percentage Hereford.  Cows con ta in ing  h igh 

percentage Hereford  were mated t o  the  o ther  s i r e  breed w i t h i n  the  r o t a t i o n .  

EPD in fo rma t i on  was acqu i red where poss ib le  on the a r t i f i c i a l  inseminat ion  s i r e s  used, from e i t h e r  n a t i o n a l  

s i r e  sumnaries pub l i shed  by  the  breed assoc ia t ions  o r  d i r e c t l y  from the breed assoc ia t i on .  The EPDs assigned t o  

the s i r e s  were f rom recent  (1988) sumnaries ra the r  than from sumnaries pub l ished a t  t he  t ime a t  which the s i r e s  

were a c t u a l l y  used. EPDs were no t  a v a i l a b l e  a t  t he  the  t ime o f  use o f  some o f  t he  s i r e s  f o r  which cu r ren t  EPDs 

a re  ava i l ab le .  C a l f  b i r t h  weights and 205-day weaning weights were ad jus ted us ing  the  Beef Improvement Federat ion 

standard adjustments f o r  age o f  dam. Performance comparisons were made between h i g h  EPD s i r e s  and Low EPD s i r e s  

on a w i t h i n  breed bas is .  

1 
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Ass is tant  Professor.  



Analyses were completed separate ly  f o r  each s i r e  breed. S i res  w i th  1988 EPDs were assigned w i t h i n  a  breed t o  

a  h igh  EPD group o r  Low EPD group. ALL non-EPD s i r e s  ( p r i m a r i l y  cleanup b u l l s )  were assigned t o  a  non-EPD group. 

A weighted average EPD was computed f o r  both  o f  t he  EPD groups based on the  number o f  o f f s p r i n g  f o r  each s i r e  

w i t h i n  the  group. Since b u l l s  might rank d i f f e r e n t l y  f o r  d i f f e r e n t  t r a i t s ,  group average EPDs were computed once 

based on b i r t h  weight EPD rankings (Table 1) and again based on weaning weight EPD rankings (Table 2 ) .  

Contemporary groups uere formed based on the  year t he  o f f s p r i n g  was born and sex o f  c a l f .  Contemporary 

groups which contained on l y  one s i r e ' s  o f f s p r i n g  uere deleted. I nspec t i on  o f  contemporary groups revealed tha t  

one P o l l e d  Hereford s i r e  w i t h  EPDs produced o f f s p r i n g  o n l y  i n  contemporary groups i n  which t h e  on l y  o ther  calves 

were s i r e d  by non-EPD b u l l s .  Since t h e  o f f s p r i n g  o f  t h i s  s i r e  never competed d i r e c t l y  w i t h  o f f s p r i n g  o f  o ther  EpD 

s i r e s ,  a  second ana lys i s  was conducted f o r  Po l l ed  Hereford i n  which data  i n v o l v i n g  o f f s p r i n g  o f  t h i s  s i r e  were 

deleted. 

Least-squares means were computed by i n d i v i d u a l  s i r e  f o r  ad jus ted b i r t h  weight and ad jus ted weaning ue ight  o f  

o f f s p r i n g .  O f f s p r i n g  performance values were used t o  compute a  weighted average f o r  each s i r e  EPD group based on 
t h e  number o f  o f f s p r i n g .  S i res  uere grouped i n t o  respect ive  h igh and Lou groups such t h a t  d i f f e rences  between the  

weighted EPD values f o r  the h igh  and Lou groups were maximized. Since o r i g i n a l  mat ings were not made w i th  the 

present ana lys i s  i n  mind, numbers o f  EPD s i r e s  are  L imi tea and numbers o f  o f f s p r i n g  per  s i r e  are  much Less 

balanced than desired. Data used t o  analyze actua l  o f f sp r i ng  performance had no t  been repor ted t o  breed 

assoc ia t ions and represent an independent dataset compared t o  data used t o  compute EPDs. 

Resu l ts  and Discussion -- 

Of pr imary  i n t e r e s t  was t h e  ex tent  t o  which d i f f e rences  i n  1988 EPDs between h igh  EPD and Low EPD groups 

r e f l e c t e d  d i f f e rences  i n  performance o f  crossbred o f f sp r i ng .  The grouping o f  s i r e s  i n t o  h igh  and Low EPD 

categor ies  does not  necessar i ly  r e f l e c t  how these s i r e s  rank w i t h i n  t h e i r  respect ive  breeds bu t  s imply  how they 

rank r e l a t i v e  t o  o ther  s i r e s  i n  t h i s  ana lys i s  (on a  w i t h i n  breed basis).  Also, one should not  t r y  t o  evaluate 

s i r e  breeds from these analyses s ince d i f f e r e n t  s i r e  breeds were mated t o  d i f f e r e n t  dam breeds. 

Data i n  Table 1  sumnarize performance o f  t he  o f f s p r i n g  of h igh versus low EPD groups when arranged according 

t o  b i r t h  weight EPDs. B i r t h  weights of o f f s p r i n g  f o r  the h igh  b i r t h  weight EPD group ranked h igher  than f o r  t he  

Low EPD group f o r  a l l  s i r e  breeds. Among Simnental and Tarentaise s i res ,  o f f s p r i n g  b i r t h  weights f o r  non-EPD 

s i r e s  averaged Lower than f o r  o f f s p r i n g  o f  h igh EPD s i r e s  but  were s i m i l a r  t o  b i r t h  weights o f  o f f s p r i n g  s i r e d  by 
Low EPD s i r e s .  For Po l l ed  Hereford s i res ,  o f f s p r i n g  b i r t h  weights were s i m i l a r  among a l l  t h ree  groups. Analysis 

I f o r  P o l l e d  Hereford s i r e  groups inc luded a l l  EPD s i res ,  whereas Analys is  11 d i d  not  i nc lude  o f f s p r i n g  data f o r  

t he  one EPD s i r e  whose ca lves1 on l y  contemporaries were o f f s p r i n g  o f  non-EPD s i r e s .  

Data presented i n  Table 2 a re  o f  s i m i l a r  content t o  t ha t  i n  Table 1, except the h igh and Low EPD s i r e  groups 

were assigned based on s i r e  weaning weight EPDs. I n  the case o f  t h e  Tarentaise s i r e s ,  t h e  h igh and Low groups f o r  

weaning weight contained the  same s i r e s  as d i d  the  h igh and Low groups f o r  b i r t h  weight. I n  t he  case o f  t he  

Simnental and P o l l e d  Hereford breeds, s i r e s  ranked d i f f e r e n t l y  f o r  weaning weight EPD than they d i d  f o r  b i r t h  

weight so some o f  t he  i n d i v i d u a l  s i r e s  f e l l  i n t o  d i f f e r e n t  groups f o r  each t r a i t .  For Simnental and Tarentaise, 

o f f s p r i n g  weaning weights averaged h igher  f o r  t he  h igh weaning weight EPD group than f o r  t he  Low o r  non-EPD 

groups, and o f f s p r i n g  weaning weights were s i m i l a r  f o r  Low EPD and non-EPD groups. For P o l l e d  Hereford s i r e s ,  

o f f s p r i n g  weaning weights were s i m i l a r  f o r  h igh and Low EPD groups, but  averaged higher f o r  non-EPD s i r e s  than f o r  

EPD s i res .  

Data were a v a i l a b l e  from o f f sp r i ng  o f  Angus s i r e s  but  were not included i n  the tab les  s ince  on l y  two o f  the 

Angus s i r e s  had EPDs. These two s i r e s  ranked the  same f o r  o f f s p r i n g  b i r t h  weight as f o r  b i r t h  weight EPD. 

However, t h e i r  rank ing f o r  o f f s p r i n g  weaning weight was switched from t h e i r  weaning ue igh t  EPD ranking, desp i te  a  

d i f f e r e n c e  i n  weaning weight EPDs o f  17 Lb. Accuracy values f o r  weaning weight EPD were .93 f o r  one b u l l  and .83 

f o r  t h e  o ther  b u l l .  



TABLE 1. OFFSPRING PERFORMANCE OF SIRES GROUPED BY BIRTH WEIGHT EPDs 

No. No. B i r t h  w t a  B i r t h  Weaning 
s i r e s  o f f s p r i n g  - EPD Acc.  w t  . l b  w t C ,  l b  

Simmental  S i r e s  

High EPD s i r e  
Low EPD s i r e s  
Non-EPD s i r e  

T a r e n t a i s e  S i r e s  

High EPD s i r e s  2  3  6 + 1 . 1  . 9 5  9 3 . 0  5 2 7 . 7  
Low EPD s i r e s  2 16  - 3 . 6  . 89  8 5 . 4  5 0 2 . 8  
Non-EPD s i r e  1 6  4  8 6 . 4  5 0 4 . 0  

P o l l e d  H e r e f o r d  S i r e s  
A n a l y s i s  I 

High EPD s i r e  1 8  6 + 2 . 3  . 8 4  9 0 . 3  5 3 2 . 2  
Low EPD s i r e s  3 7  5  + 0 . 1  . 9 0  8 9 . 5  5 4 1 . 7  
Non- EPD s i r e s  8  110 9 0 . 7  5 4 6 . 1  

A n a l y s i s  II 
High EPD s i r e  1 8  6  + 2 . 3  . 8 4  9 0 . 2  5 3 2 . 0  
Low EPD s i r e s  2  5  7  +O . 4  . 9 3  8 9 . 7  5 3 3 . 3  
Non-EPD s i r e s  8  110 9 0 . 7  5 4 6 . 1  

a  
Group a v e r a g e  EPDs and Accuracy v a l u e s  were computed b y  w e i g h t i n g  t h e  

i n % v i d u a l  s i r e  v a l u e s  w i t h i n  t h e  g roup  by t h e  number o f  o f f s p r i n g .  
B i r t h  w e i g h t s  were  a d j u s t e d  u s i n g  t h e  Beef Improvement F e d e r a t i o n  

s t a n d a r d  a d j u s t m e n t s  f o r  a g e  o f  dam. 
C 

205-day weaning w e i g h t s  were a d j u s t e d  u s i n g  t h e  Beef Improvement 
F e d e r a t i o n  s t a n d a r d  a d j u s t m e n t s  f o r  age  o f  dam. 



TABLE 2 .  OFFSPRING PERFORMANCE OF SIRES GROUPED BY WEANING WEIGHT EPDs 

No. N O .  Wean w t a  B i r t h , ,  Weanin 
s i r e s  o f f s ~ r i n ~  EPD Acc. w t ,  l b  w t ,  l b  

i5 

Simmental S i r e s  

High EPD s i r e s  
Low EPD s i r e s  
Non-EPD s i r e  

High EPD s i r e s  
Low EPD s i r e s  
Non-EPD s i r e  

T a r e n t a i s e  S i r e s  

Po l l ed  Hereford S i r e s  

Ana ly s i s  I 
High EPD s i r e s  2  5  7  +9 .3  .92 89 .7  533 .1  
Low EPD s i r e s  2  9  9  - 3 . 2  .82 9 0 . 1  538 .8  
Non-EPD s i r e s  8  103 90 .7  5 4 6 . 1  

Ana ly s i s  XI 
High EPD s i r e s  2  5 7  +9 .3  .92 8 9 . 7  533 .3  
Low EPD s i r e  1 8  2  - 3 . 1  .83 9 0 . 2  532 .0  
Non-EPD s i r e s  8  103 9 0 . 7  546 .1  

a  Group average  EPDs and Accuracy v a l u e s  were computed by weigh t ing  t h e  
i n%vidua l  s i r e  v a l u e s  w i t h i n  t h e  group by t h e  number o f  o f f s p r i n g .  

B l r t h  weigh ts  were a d j u s t e d  u s i n g  t h e  Beef Improvement Fede ra t i on  
s t a n d a r d  ad jus tments  f o r  age o f  dam. 

C 
205-day weaning weights  were a d j u s t e d  u s ing  t h e  Beef Improvement 

Fede ra t i on  s t a n d a r d  ad jus tments  f o r  age o f  dam. 

I n  c o n c l u s i o n ,  progeny of h igh  b i r t h  weight  EPD s i r e s  c o n s i s t e n t l y  had 
h e a v i e r  average  b i r t h  weights  t han  progeny of  low EPD s i r e s .  Rankings based on 
c a l f  weaning weight were f r e q u e n t l y  c o n s i s t e n t  w i th  s i r e  EPD group r a n k i n g s ,  
w i th  a  n o t a b l e  excep t i on  i n  comparing two Angus s i r e s .  O r i g i n a l  mat ings  w e r e  
n o t  p lanned w i t h  t h e  p r e s e n t  a n a l y s i s  i n  mind, and " t i e s "  between s i r e s  were 
o f t e n  l a r g e l y  i n d i r e c t .  O f f sp r i ng  d a t a  f o r  some s i r e s  cou ld  n o t  be i nc luded  i n  
t he  a n a l y s i s .  I t  would be d e s i r a b l e  t o  c o l l e c t  a d d i t i o n a l  d a t a  w i th  more s i r e s  
and b e t t e r  ba lance  i n  the  number o f  o f f s p r i n g  pe r  s i r e .  
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