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IBffiROPUOTIOU"

L iv e s to c k  p ro d u c e rs  and  r e s  e a r  eh  w o rk e rs  iiave  b e e n  

d o in g  w ork  I n . r e c e n t  y e a r s  t o  e s t a b l i s h  a  more a c c u r a t e  

a p p r a i s a l  o f  t h e  p ro d u c in g  a b i l i t y  o f  b e e f  cows® The d o in g  

a b i l i t y  o f  b e e f  c a t t l e  t h a t  a r e  o u tw a rd ly  s i m i l a r  i n  con­

fo rm a t io n  may show g r e a t  v a r i a b i l i t y .  T h is  v a r i a b i l i t y  i n  

p e rfo rm a n c e  i s  t h e  b a s i s  o f  s e l e c t i n g  b r e e d in g  a n im a ls  t o  

c a r r y  p r o d u c t io n  t o  g r e a t e r  e f f i c i e n c y .

On th e  h a s  i s  o f  w ork d o n e , t h e r e  i s  a  g e n e r a l  

a c c e p ta n c e  o f  p e rfo rm a n c e  an d  p ro g en y  t e s t i n g  a s  g u id e s  

f o r  im p ro v in g  t h e  d o in g  a b i l i t y  o f  b e e f  c a t t l e .  T h is  ty p e  

o f  s e l e c t i o n  p ro g ram  may b e  c a l l e d  p e rfo rm a n c e  t e s t i n g ,  

g a i n a b i l i t y  t e s t s , o r  w e ig h t f o r  a g e  c o m p a r is o n s .. The o v e r­

a l l  o b j e c t i v e  o f  p r o d u c t io n  t e s t i n g  i s  t o  o b t a i n  in f o r m a t io n  

t h a t  c an  b e  u se d  i n  t h e  im provem ent o f  p e rfo rm a n c e  an d  th u s  

re d u c e  t h e  c o s t  o f  p ro d u c in g  b e e f .  The p ro d u c in g  a b i l i t y  

o f  b e e f  c a t t l e  may b e  m easu red  i n  s e v e r a l  ways o r  by a  

c o m b in a tio n  o f  f a c t o r s  r e l a t e d  t o  p e rfo rm a n c e .

The c h a r a c t e r i s t i c s  c o n s id e r e d  t o  b e  o f  econom ic 

im p o rta n c e  i n  t h i s  c u r r e n t  s tu d y  a r e  w ean in g  w e ig h t , w eigh t: 

f o r  a g e ,  c o n fo rm a tio n , an d  c o n d i t i o n  s c o r e s  a d j u s t e d  t o  a n  

u n ifo rm  l e v e l  t o  e l im in a te  a s  much v a r i a b i l i t y  a s  p o s s ib l e  

due t o  tem p o ra ry , e n v iro n m e n ta 1 e f f e c t s .  To in c r e a s e  th e



e f f i c i e n c y  o f  s e l e c t i o n  on th e  b a s i s  o f . o u tw a rd  a p p e a ra n c e ,  

t h e  e n v iro n m e n ta l  v a r i a t i o n s  m ust b e  r e d u c e d .  ,A s tu d y  o f  

t h e s e  f a c t o r s  g iv e s  a  good i n d i c a t i o n  o f  a  cows m o th e rin g , 

a b i l i t y , .  The in f o r m a t io n  i s  u s e d  i n  c u l l i n g  o u t  t h e  low  

p ro d u c e rs  i n  a. h e r d  w h ile  r e t a i n i n g  th o s e  a n im a ls  t h a t  h av e  

d e s i r a b l e  c h a r a c t e r s i t i c s  and  t h e  a b i l i t y  t o  t r a n s m i t  t h e s e  

t r a i t s  t o  t h e i r  o f f s p r i n g .  The com m erc ia l b e e f  c a t t l e  

p ro d u c e rs  a r e  i n t e r e s t e d  i n  t h i s  ty p e  o f  s e l e c t i o n :  p ro g ram , 

w h ich  b a s i c a l l y  i s  t o  u s e  f a c t s  i n s t e a d  e-f f a n c ie s ,  i n  t h e  

f i n d i n g  o f  s i r e s  a n d  dams t h a t  p a s s  a lo n g  t o  t h e i r  p ro g e n y  

t h e  c a p a c i ty  f o r  g a in in g  more w e ig h t i n . a  s h o r t e r  t im e  on 

t h e  l e a s t  f e e d  a n d  o f  a  d e s i r e d  g r a d e .

Many, o u tw ard  e x p r e s s io n s  o f  t r a i t s  o f  econom ic 

im p o rta n c e  may v a ry  i n  a n  i n d iv i d u a l  a n im a l due t o  t h e  

in f lu e n c e  o f  c e r t a i n .e n v i r o n m e n t a l  f a c t o r s . A lth o u g h  i t  

i s  d i f f i c u l t  t o  m easu re  a l l  o f  t h e  e f f e c t s  o f  e n v iro n m e n t, 

c o r r e c t i o n  f a c t o r s  may b e  a p p l i e d  t o  w ean in g  w e ig h ts  t o  

s t a n d a r d i z e  a l l  r e c o r d s  t o  a  r e l a t i v e  c o m p a ra tiv e  b a s i s  a s  

much a s  p o s s i b l e .  The m ost im p o r ta n t  s o u rc e s  o f  v a r i a t i o n  

a r e  t a k e n  i n t o  c o n s i d e r a t i o n  i n  t h e  u s e  o f  t h e s e  c o r r e c t i o n  

f a c to r s , .- . .  T hese  s o u rc e s  in c lu d e  a g e  o f  dam, s e x , an d  a g e  o f  

c a l f .

Many b e e f  c a t t l e  p ro d u c e rs  an d  r e s e a r c h  w o rk e rs  f e e l  

t h a t  t h e  p ro d u c in g  a b i l i t y  o f  cows, and  s i r e s  m ust b e  known 

e a r l y  i n  t h e i r  l i f e  i f  t h e  r e c o r d s  a r e  t o  b e  o f  v a lu e  in- a



s e l e c t  ion ,, p rog ram , "based on p e r£ p rp a n c e 0 T h is  s tu d y  was 

u n d e r ta k e n  t o  d e te rm in e  t h e  r e l a t i o n s h i p s  o f  w ean in g  

p r o d u c t io n  f a c t o r s  i n  ra n g e  b e e f  c a t t l e *  An a t t e m p t  a ls o , 

i s  .made, t n  e v a lu a te  some o f  . th e  f a c t o r s  c a u s in g  w e ig h t 

v a r i a t i o n s  i n  c a lv e s  a t  270 days o f  a g e  on A r iz o n a  ran g e s*  

The w ean ing , a g e  o f  270 days was s e l e c t e d  a s  t h i s  i s  a  

common w ean in g  a g e  f o r  b e e f  c a lv e s  ru n n in g  on S o u th e rn  

A riz o n a  d e s e r t  g r a s s l a n d s * .

R e c e n tly  i t  h a s  b e e n  shown t h a t  g a in s  i n  body ■ 

w e ig h t a r e  h ig h ly  h e r i t a b l e .  Body w e ig h t ,  t h e r e f o r e ,  

sh o u ld  b e  in c lu d e d  i n  a n y  s e l e c t i o n  index*  R e la t i o n s h ip s  

b e tw e e n  body  w e ig h ts  a n d  v i s u a l  a p p r a i s a l  h a v e  n o t  b e e n  

d e f i n i t e l y  .e s ta b l is h e d * , T h is  i s  a n  a t t e m p t  t o  p ro v id e  

a d d i t i o n a l  in f o r m a t io n  r e g a r d in g  t h i s . r e l a t i o n s h i p *



B M i m .  OF 'LIKEMJHE,

I n f lu e n c e  o f  O o n d lt lo n  on C o n f o r m tio n  S c o re  

T h e re  h av e  b e e n  v e r y  few  s tu d ie s ,  r e p o r t e d  im  th e  

l i t e r a t u r e  c o n c e rn in g  r e l a t i o n s h i p  b e tw e e n  c o n fo rm a tio n  

s co res, by ju d g e s  - a s  I n f lu e n c e d  by  c o n d it io n ,,  A  ■ few  a u th o r s  

p r e s e n t  i n f o r r n t I o n  ' . r e l a t i n g  t h e  e f f e c t  o f  c o n d i t i o n  o f 

a n im a ls  a s ,, i n f lu e n c i n g  t h e  ju d g e s  o p in io n :  on  c o n fo rm a tio n  

s c o r e .

G reen  (1957) s t a t e s  t h a t , c a l v e s  a t  w e an in g  w ere  

g iv en , a  c o n d i t i o n  s c o r e  by t h e  ju d g e s  a lo n g  w i th  a  s c o r e  : 

o f  c o n fo rm a tio n . O b s e rv a tio n s  made d u r in g  p r e v io u s  s c o r in g s  

o f  c a t t l e  h av e  i n d i c a t e d  t h a t  th e . d e g re e  o f  f a t n e s s  may h a v e  

a n  i n f lu e n c e  on t h e  s c o r e  g iv e n  a n  a n im a l f o r  c o n fo rm a tio n , 

T h is  p u b l i c a t i o n  f u r t h e r  s t a t e s  t h a t  i t  h a s  .been  i n d i c a t e d  

a t  num erous t im e s  t h a t  f a t  a n im a ls  may r e c e i v e  s c o r e s  h ig h e r  

th a n  th e y  p ro b a b ly  w ould  i f  th e y  w ere  i n  a  l e s s  f a t  c o n d i­

t i o n ,  . P r a c t i c a l l y  a l l  o f  th e  a n im a ls  i n  t h e  l a r y l a n d  s tu d y  

w ere  g iv e n .a  c o n d i t io n  s c o r e  o f  M1H by  a l l  ju d g e s  on e ac h  

d a te  s c o r e d .  I n  t h i s  p a r t i c u l a r  s tu d y ,  i t  was p o in te d  o u t 

t h a t  c o n fo rm a tio n  s c o r e s  w ere  p ro b a b ly  a f f e c t e d  l i t t l e  by 

d i f f e r e n c e s  I n  th e .  d e g re e  o f  f a t n e s s  b e tw e e n  a n im a ls  o r  by 

changes i n  th e .  d e g re e  o f  f a t n e s s  fro m .o n e  s e p r in g  p e r io d  t o  

a n o th e r ,

-  4



5

G-If f o r d ,  e t  a l .  (1951) r e p o r t e d  h ig h ly  s i g n i f i c a n t  

d i f f e r e n c e s  i n  s e a s o n a l  s c o r in g  l e v e l s  o f  d i f f e r e n t  ju d g es  

I n  s c o r in g  b e e f  ty p e  cows* A  s u g g e s te d  e x p la n a t io n  o f 

th e s e  d i f f e r e n c e s  .was t h e  ch an g es  i n  t h e  c o n d i t i o n  o f  t h e  

cows a t . t h e , summer a n d  w in te r  s c o r i n g  d a t e s „ However', t h e  

v a r i a n c e  a s s o c i a t e d  w i th  t h e s e  s e a s o n a l  d i f f e r e n c e s  i n  

s c o r e s  a c c o u n te d  f o r  l e s s  th a n  10, p e r c e n t  o f  th e , t o t a l  

v a r i a t i o n  i n  c o n fo rm a tio n  s c o r e s <>

R o l l i n s  an d  Wagnon (195-6) r e p o r te d ,  a  w i t h in  y e a r s  

c o r r e l a t i o n  o f  =42 b e tw ee n  w ean in g  g ra d e  an d  w ean in g  

w e ig h to  Brown e t  a l .  (19565 i n d i c a t e d  a  c o n s i s t e n t  p o s i t i v e  

r e l a t i o n s h i p  b e tw e e n  w e ig h t ,a n d  sc o re *  The a c c u r a c y . o f  

a s s o c i a t i n g  w e ig h t w i th  c o n d i t i o n  a t  t h i s  p o i n t  i s ,  how- . 

e v e r ,  q u e s t i o n a b le *

V a r i a t i o n  i n  Ju d g es ' S c o re s  

P u b l i s h e d  d a ta  a r e  a l s o  l i m i t e d  on  t h e  c o r r e l a t i o n s  

o f  c o n fo rm a tio n  s c o r e s  among judges, s c o r in g  c a lv e s  a t t  

w eaning*

Brown e t  a l*  (1956) s t u d i e d  t h e  r e l a t i o n s h i p s  

b e tw e e n  c o n fo rm a tio n  s c o r e s  of. ju d g e s  and  l i v e  a n im a l ,  

m easu rem en ts i n  w h ich  d a ta  fro m  fo u r ,  e x p e r im e n t s t a t i o n s ,  

cops i s  t in g ,  o f  r e c o r d s  on 383 c a lv e s  a n d  342 o ld e r  b e e f  

c a t t l e ,  w ere  used*  The a v e ra g e  c o r r e l a t i o n s  b e tw e e n  s c o r e s  

and . w e ig h t ,  c h e s t  d e p th ,  body w id th ,  a n d  f u l n e s s  o f  round, 

w ere  p o s i t i v e  b u t  o f  l i m i t e d  p r e d i c t i v e  v a lu e *  M u l t ip le



c o r r e l a t i o n s  b e tw e e n  a l l  m easu rem en ts a n d  c o n f  o rin a tio m  ■ 

s c o r e s  v a r i e d  fro m  »38 t o  -T 6 9 th u s  a c c o u n t in g  f o r  14 t o  

58 p e r c e n t  o f  t h e  v a r i a n c e  I n  s c o r e s «

The H e re fo rd  h e r d  a t . t h e  A rk a n sa s  A g r i c u l t u r a l  

E x p e rim e n t S t a t i o n ,  was u s e d  I n  an, e x te n s iv e  s tu d y  o f  

c l a s s i f i c a t i o n  s c o r e s  by  d l f f o r d  e t . a l o (1951)»  The p u rp o se  

o f  t h e  s tu d y  was t o  o b t a i n  d a ta  on (1 ) t h e  a g re e m e n t b e tw e e n  

ju d g e s , (2 )  t h e  r e p e a t a b i l i t y  o f -  ju d g e s  i n  s c o r i n g ,  an d  

(5 ) t h e  c a u se  o f  v a r i a t i o n  i n  c o n fo rm a tio n :  s c o r e s » The 

s tu d y  c o v e re d  a  p e r io d  fro m  1940 th ro u g h . 1949 I n  w h ich  187 ■ 

a n im a ls  w ere  s c o r e d  an d  some o f  t h e  a n im a ls  w ere  s c o re d  a s  

many a s  18 t i m e s 0

W ith in  s e a s o n  c o r r e l a t i o n s  i n d i c a t e  t h a t  t h e  f o u r  

ju d g e s  s c o r in g  th e .  c a t t l e  m ore th a n  two t im e s  w ere  i n  

g e n e r a l  a g re e m e n t on th e  p o in t s  o f  c o n fo rm a tio n  sc o re d o  

The ju d g es  a g r e e d  more c lo s e ly  f o r  th o s e  i te m s  on: w h ich  

th e y  m ust c o n s id e r  t h e  e n t i r e  a n im a l .  They w ere  b e s t  a b le  

t o  r e c o g n iz e  d i f f e r e n c e s  i n  o v e r a l l  r a t i n g s 5 fo l lo w e d  by 

g e n e r a l  a p p e a ra n c e ,,  b r e e d  ty p e ,  b o d y , h in d  q u a r t e r s  and. 

f o r e  q u a r t e r s .  A s tu d y  by Knapp e t  a  I .  (1959.) th e . 

a c c u ra c y  o f  s c o r in g  c e r t a i n  c h a r a c t e r s  i n  b e e f  c a t t l e  

r e s u l t e d  i n  f i n d in g s  t h a t  a g r e e  w i th  t h e  ab o v e  r e s u l t s .

The r e p e a t a b i l i t y  o f  a  ju d g e  was m easu red  by  t h e  

c o r r e l a t i o n  b e tw ee n  t h e  s c o r e s  w h ich  he  g ave  t h e  same 

a n im a l  bu t. on d i f f e r e n t '  c l a s s i f i c a t i o n  d a t e s .  .T h e s e
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c o r r e l a t i o n s  w ere  found , t o  b e  "between 0 .4 0  a n d  Q«,50. The 

r e s u l t s  . i n d i c a t e d  t h a t  t h e r e  was more a g re e m e n t . b e tw e e n  t h e .  

ju d g es  on a  g iv e n  c l a s s i f i c a t i o n  d a te  th a n  th e y  w ere  a b le  

t o  a g re e  w i th  t h e i r  p r e v io u s  s c o r e s . S ta g e  o f  l a c t a t i o n ,  

s t a g e  o f  p re g n a n c y , a n d  a g e  o f  cow w ere  f a c t o r s . t e n d in g  t o  

low er- t h e  r e p e a t a b i l i t y  o f  s c o r e s  on d i f f e r e n t  d a te s  ..of 

c l a s s i f i c a t i o n .  A l l  ju d g es  seem ed t o  b e  a f f e c t e d  i n  a b o u t  

t h e  same m anner and  n o n e  o f  t h e  ju d g es  a p p e a re d  t o  b e  a b le  

t o  e v a lu a te  p r o p e r ly  t h e  e f f e c t  o f  th e s e  te m p o ra ry  c o n d i t i o n s .

The i n t e r a c t i o n  o f  cows w i th  s e a s o n  a n d  .s e a s o n a l  

d i f f e r e n c e s  i n  s c o r in g  l e v e l  w ere  s o u rc e s  o f  v a r i a t i o n .

Cow d i f f e r e n c e s  a c c o u n te d  f o r  50 p e r c e n t  o f  t h e  t o t a l  v a r i a ­

t i o n  i n  c o n fo rm a tio n  s c o r e s .

Dahmen and  B o g a r t  (1952) c o n c lu d e d  t h a t  w ean ing  

s c o r e  d id  n o t h av e  a  s i g n i f i c a n t  e f f e c t  on. e i t h e r  r a t e  o r  

economy o f  g a in  d u r in g  a  t e s t . w i t h  74 b e e f  c a lv e s  i n d i v i d u a l l y  

fec i. was a l s o  o b s e rv e d  t h a t  t h e  a p p e a ra n c e  o f  t h e s e  

c a lv e s  was n o t  r e l i a b l e  a s  a n  i n d i c a t i o n  o f  t h e i r  e f f i c i e n c y  

o r  c a p a c i ty  f o r  g ro w th . T hese  a u th o r s  fo u n d  t h a t  t h e r e  was 

g r e a t e r  v a r i a t i o n  among th o s e  s c o r i n g  t h a n  t o t a l  s c o re  

v a r i a t i o n  among th e  c a l v e s ■s c o r e d .  T h u s , s c o r i n g  te c h n iq u e  

i s  s u b j e c t  t o  c o n s id e r a b le  e r r o r  an d  o f  d o u b t f u l  v a lu e  when 

th e  a n im a ls  b e in g  s c o r e d  a r e  q u i te ,  . s i m i l a r .

A v e rag es  o f  t h e  s c o r e s  o f  t h r e e  ju d g e s  i n d i c a t e d  

t h a t  t h e  d i f f e r e n t  ju d g es  w ere n o t  i n  to o  g r e a t  a  d e g re e



o f  a g re e m e n t' Q o n cern in g  th e  r e l a . t i r e  m e r i t  o f  d i f f e r e n t  

a n im a ls .

S c o re s  o f  t h r e e  d i f f e r e n t  jn d g e s , a s  r e p o r t e d  hy 

Green- (1957) o f  t h e  M ary land  A g r i c u l t u r a l  E x p e rim e n t 

S t a t i o n ,  i n d i c a t e d  t h a t  th e y  d id  n o t  a g r e e  c lo s e l y  c o n c e rn ­

in g  th e  r e l a t i v e  m e r i t  o f  d i f f e r e n t  p a r t s  o f  t h e  "body o f  

c a lv e s  s c o r e d .  Two s c o r e r s  te n d e d  t o  g iv e  c a lv e s  a  uto o  

h ig h ” a  s c o r e  w h ile  t h e  t h i r d  ju d g e  was i n  l i n e  w i th  th e  

e s t im a te d  sc o re *  I n  com paring  t h e  a c t u a l  w i th  t h e  e s t im a te d  

s c o r e s , i t  was fo u n d  t h a t  15 t o  20 p e r c e n t  o f  t h e  c a lv e s  

w ere  g iv e n  s c o r e s  w h ich  d e v ia te d  a  r e a s o n a b le  am ount from  

t h e  e s t im a te d  s c o r e s  =, An exam ple o f  some p o i n t s  o f  d i s ­

a g re e m e n t among ju d g e s , one -judge i n d i c a t e d  t h a t  s i n  h i s  

o p in io n ,  t h e  c a lv e s  i n  g e n e r a l  ty p e  an d  h e a d  a n d  n e ck  

a v e ra g e d  t h e  same w h i le  a n o th e r  ju d g e  c o n s id e r e d  h e ad  a n d  

n eck  more d e s i r a b l e  t h a n  g e n e r a l  t y p e » One, ju d g e  i n d i c a t e d  

t h a t  t h e  c a lv e s  a v e ra g e d  b e tw e e n  a  s c o r e  o f  ” 2 ” a n d  ”3 ” i n  

a l l  p a r t s  o f  t h e  body c o n s id e r e d  w h i le  a n o th e r  s c o r e r  

ju d g ed  t h e  a n im a ls  t o  b e  b e lo w  ”3 ” i n  a l l  b u t  tw o c a t e g o r i e s » 

T h e re  w ere  o th e r  d is a g re e m e n ts  among th e  ju d g e s  su c h  a s  

u n i f o r m i ty  o f t h e  c o n fo rm a tio n  o f  t h e  c a lv e s  sc o re d *  '

R o u b ic e k  e t  a lo  (1951) i n  m aking p ro g en y  s t u d i e s  i n  

Wyoming a n a ly z e d  m easurem ent a n d  p e rfo rm a n c e  d a ta  o f  46 

H e re fo rd  and  35 S h o r th o rn  o f f s p r i n g  o f  two H e re fo rd  a n d  tw o 

S h o r th o rn  b u l l s  o They o b ta in e d  n e g a t iv e  c o r r e l a t i o n s  o f



c o n fo rm a tio n  an d  q u a l i t y  s c o r e s  w i th  e f f i c i e n c y  w h ich  may 
i n d i c a t e  t h e  i n a b i l i t y  o f  t h e  ju d g e  t o  s e l e c t  11 good doers'* 

on t h e  b a s i s  o f  p h e n o ty p e « The g e n e r a l  t r e n d  a p p e a re d  

to w a rd  l e s s  e f f i c i e n t  a n im a ls  i f  j u d g e s ' o p in io n s  a r e  t h e  

s o l e  b a s i s  f o r  s e l e c t i o n .  The ju d g e s  i n  p l a c i n g  f e e d e r  

g ra d e s  on t h e  h e i f e r  p ro g en y  w ere  u n a b le  t o  a p p r e c ia b ly  

I n d i c a t e  t h e  a c t u a l  e f f i c i e n c y  o f  th o s e  h e i f e r s . A  low  

c o r r e l a t i o n  o f  .1 5  o f  i n i t i a l  f e e d e r  c o n fo rm a tio n  s c o r e  

t o  p e r c e n t  o f  ro u n d  was fo u n d  an d  c o n fo rm a tio n  c o r r e l a t i o n  

t o  p e r c e n t  o f  l o i n  was a  -<,07° T h e re  was c o n s i s t e n t l y  

p o o r  a g re em e n t b e tw e e n  t h e  ju d g e s 1 e v a lu a t io n s  o f  t h e  

g ra d e  and  t h e  a c t u a l  r a t e  an d  e f f i c i e n c y  o f  g a in .  H ow ever9 

a  s i g n i f i c a n t  c o r r e l a t i o n  o f  0 .4 9  was f o u n d  f o r  t h e  f i n a l  

c o n fo rm a tio n  s c o r e  w i th  t h e  p e r c e n t  o f  l o i n  an d  rump i n  

w o rk in g  w i th  t h e  S h o r th o r n  s t e e r  p ro g en y  a n d  a  c o r r e l a t i o n  

o f  0 .4 2  o f  t h e  same f a c t o r s  i n  t h e  H e re fo rd  s t e e r  p ro g e n y .

I n  g e n e r a l s t h e  r e s u l t s  seem ed t o  i n d i c a t e  t h a t  

t h e  more u p s ta n d in g  c a lv e s  a t  w ean in g  t im e  .grew t h e  l e a s t  

i n  h e ig h t  d u r in g  th e  f e e d in g  p e r i o d ,  y e t  made f a s t e r  a n d  

more e f f i c i e n t  g a i n s . A ls o ,  t h e  n a rro w  an d  s h a l lo w  c h e s te d  

h e i f e r s  o f  b o th  b r e e d s  s c o re d  down b y  t h e  ju d g e s  a t  w ean ing  

w ere  th e  m ore e f f i c i e n t  ones i n  t h e  f e e d l o t .

C o n tra ry  t o  t h e  above  n e g a t iv e  c o r r e l a t i o n s  o f  

c o n fo rm a tio n  an d  q u a l i t y  s c o r e s  w i th  e f f i c i e n c y , B la c k  an d  

Knapp ( 1936) e a r l i e r  fo u n d  a  p o s i t i v e  c o r r e l a t i o n  o f  0 .5 6  

f o r  t h e s e  f a c t o r s .
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H e r i t a l o i l i t y  o f  G rade and  Type i n  B e e f  C a t t l e

O onform atioB g ty p e ,  o r  g ra d e  i n  b e e f  c a t t l e  b r e e d ­

in g  o p e r a t io n s  c a n n o t b e  Ig n o re d  i n  v iew  o f  i t s  econom ic 

c h a r a c t e r i s t i c s  a s s o c i a t e d  by  many c a t t le m e n  t o  q u a l i t y  

an d  e a r l y  m a tu r i t y .  The changes t h a t  h av e  t a k e n  p la c e  

s i n c e  t h e  t im e  o f  R o b e r t  B a k e w e ll i n  q u a l i t y ,  s i z e ,  a n d  

sh a p e  o f  b e e f  c a t t l e  i n d i c a t e  t h a t  t h e s e  c h a r a c t e r i s t i c s  

a r e  h e r i t a b l e .  Body c o n fo rm a tio n  o r  ty p e  o f  b e e f  c a t t l e  

i s  s t i l l  a  f a c t o r  o f  econom ic im p o r ta n c e . G a lg an  e t  a l .  

( 1952) s t a t e  t h a t  eye a p p e a l ' i s  s t i l l  im p o r ta n t  i n  a  . 

d i s c r im i n a t in g  m ark e t w h ich  w an ts  a n  a n im a l t o  p ro d u c e  th e  

ty p e  o f  c a r c a s s  dem anded by  t h e  consum er. I t  i s  g e n e r a l ly  

a g re e d  t h a t  d e p th  an d  w id th  o f 'body  o f  a  b e e f  a n im a l w i l l  

p ro d u c e  a  c a r c a s s  w i th  a  h ig h  p e rc e n ta g e  o f  y i e l d  o f  

p r e f e r r e d  c u t s .

A s tu d y  was made by  Knapp and  H ordskog  (1946) o f  

t h e  h e r  i t  a b 1 1 i t y  o f  l i v e  a n im a l s c o r e s  a lo n g  w i th  o th e r  

c h a r a c t e r i s t i c s  i n  b e e f  c a t t l e .  R eco rd s  w ere  a v a i l a b l e  on 

177 c a lv e s  fro m  23 s i r e s  t o  e s t im a te  t h e  r e l a t i v e  e f f e c t

o f  h e r e d i t y  on c o n fo rm a tio n  s c o r e  a t  w ean in g  an d  o th e r
)

f a c t o r s .  The h e r i t a b 11i t y  o f  w ean in g  s c o r e  was fo u n d  t o  

b e  53 p e r c e n t  by u s in g  t h e  p a t e r n a l  h a l f - s i b  c o r r e l a t i o n  

fro m  a n a l y s i s  o f  v a r i a n c e .  The r e g r e s s i o n  o f  t h e  w ean in g  

s c o r e  on t h e  s i r e  was n e g a t iv e  (b  = - 0 .0 7 ) .

T y le r  and  H y a tt  (1948) r e p o r t e d  a  s tu d y  i n  d a i r y  

c a t t l e  b r e e d in g  i n  w h ich  t h e  o b j e c t i v e s  w ere  t o  d e te rm in e
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t h e  h e r lta T D lllt-y  o f  ty p e  an d  t h e  c o r r e l a t i o n  "between ty p e  

a n d  p ro d u e tlo B o  A nim als u s e d  I n  m aking a  h e r  I t  ah  11 I t y  

e s t im a te  o f  ty p e  I n c lu d e d  3 ST38 c l a s s i f i e d  p a t e r n a l  s i s t e r s  

an d  1 ,6 0 1  cows o f  c l a s s i f i e d  dam s, A h e r l t a h i l l t y  o f  0 ,3 0  

was e s t im a te d ,  th u s  o f f s p r i n g  i n h e r i t  a b o u t o n e - t h i r d  o f  

t h e  o b se rv e d  s u p e r i o r i t y  o f  t h e  p a r e n t s ' t y p e .  H erd  

im provem ent i n  t h e  ty p e  o f  d a i r y  c a t t l e  c a n  b e  made by  t h e  

s e l e c t i o n  o f  a n im a ls  t h a t  a r e  ab o v e  t h e  h e r d  a v e ra g e  i n  

ty p e  f o r  p a r e n t s  o f  t h e  n e x t  g e n e r a t i o n .

C o r r e l a t i o n  c o e f f i c i e n t s  o f  0 ,1 6  t o  0^19  w ere  

fo u n d  b e tw e e n  c l a s s i f i c a t i o n  r a t i n g  and  p r o d u c t io n  o f  

b u t t e r f a t  i n  w h ich  d a ta  on 5 ,1 7 7  cows w ere  a v a i l a b l e .  W ith ­

i n  h e rd s  t h e r e  was a n  a v e ra g e  in c r e a s e  o f  13 pounds o f  

b u t t e r f a t  f o r  e a c h  i n c r e a s e  o f  one g ra d e  o f  ty p e  *

A c c o rd in g  t o  R ig g s  and  Maddox (1956) s l a u g h t e r  a n d  

c a r c a s s  g ra d e  a r e  d e te rm in e d  b y  c o n fo rm a tio n , f i n i s h ,  a n d  

q u a l i t y  o f  c a t t l e .  C a t t l e  o f  t h e  m ost d e s i r a b l e  b e e f  

c o n fo rm a tio n  can  b e  f a t t e n e d  s u f f i c i e n t l y  t o  make them  

g ra d e  p rim e  o r  c h o ic e  w h ich  i n  t u r n  y i e l d  c a r c a s s e s  w h ich  

g ra d e  p rim e  o r  c h o ic e .  C a t t l e  o f  u n d e s i r a b l e  b e e f  con­

fo r m a t io n  c a n n o t b e  made t o  p ro d u c e  p rim e  o r  c h o ic e  

c a r c a s s e s  no m a t te r  how f a t  th e y  becom e,

A  s tu d y  by Knapp a n d  B la c k  (1941) o f  f a c t o r s  

i n f lu e n c i n g  r a t e  o f  g a in  d u r in g  t h e  s u c k l in g  p e r io d  seem ed 

t o  i n d i c a t e  th a t .w h e n  s e l e c t i o n  o f  re p la c e m e n ts  was made 

d u r in g  t h e  s u c k l in g  p e r i o d ,  t h e  c a lv e s  s e l e c t e d  w ere  th o s e
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t h a t  made t h e  g r e a t e s t  galm .. T h ese  c a lv e s  w ere  fro m  cows 

w h ich  g&ve t h e  m ost m ilk  h u t  s c o r e d  t h e  p o o r e s t  f o r  b e e f  

e o n fo r  n a t i o n « T h is  m ethod o f  s e l e c t i o n  may i n d i c a t e  t h a t  

f u t u r e  o f f s p r i n g  w i l l  h e  h ig h  m ilk  p ro d u c e r s  h u t  a l s o  

w ould  r e s u l t  i n  p o o re r  h e e f  q u a l i t i e s  i n  t h e  h e rd o

Knapp a n d  Q la rk  (1 9 5 1 ) 9 i n  w o rk in g  w i th  613 r e c o r d  

o f  p e rfo rm a n c e  s t e e r s  from  83 H e re f o rd  s i r e s  i n  M ontana , 

c o n c lu d e d  t h a t  t h e r e  i s  l i t t l e  v a lu e  i n  s e l e c t i n g  f e e d e r s  

f o r  r a p i d  g a in  i f  s o l e  d ep en d en ce  i s  p la c e d  on  v i s u a l  

m ethod o f  s e l e c t i o n .  H ow ever9 th e y  o b ta in e d  a  h e r i t a h i l i t y  

e s t im a te  f o r  c o n fo rm a tio n  s c o r e  o f  31  p e r c e n t . S i m i la r  

c o n c lu s io n s  h a d  b e e n  made e a r l i e r  by t h e s e  tw o a u th o r s  (1 9 5 0 ) 

i n  w h ich  a  h e r i t a h i l i t y  e s t im a te  was o b ta in e d  by  t h e  h a l f -  

s i b  c o r r e l a t i o n  m ethod f o r  w ean in g  s c o r e  t o  b e  28  p e r c e n t .  

They a l s o  c o n c lu d e d  t h a t  g ro w th  m easu re s  w ere  more h ig h ly  

in f lu e n c e d  by  h e r e d i t y  th a n  w ere  m easu res  o f  q u a l i t y  an d  

eo n f o r  m at 1 o n .

B o g a r t  an d  S l in g s  (1953) i n d i c a t e d  t h a t  t h e  market- 

p r i c e  o f  o u r  b e e f  c a t t l e  i s  b a s e d  l a r g e l y  on g ra d e  and  t h a t  

q u a l i t y  i s  e v e ry  b i t  a s  im p o r ta n t  a s  pounds o f  m ea t. 

C o n se q u e n tly  9 s e l e c t i o n  m ust b e  made on t h e  b a s i s  o f  g ra d e  

a s  w e l l  a s  g a in in g  e f f i c i e n c y .  They p o in te d  o u t f u r t h e r  

t h a t  c o n fo rm a tio n  and  q u a l i t y  a lo n g  w i th  r a t e  a n d  e f f i c i e n c y  

o f  g a in  a r e  im p o r ta n t  i n h e r i t e d  c h a r a c t e r i s t i c s »

P r e l im in a r y  r e s u l t s  by  K oger and  Knox (1952) show ed 

s e l e c t i o n  f o r  co m p ac tn ess  i n  H e re fo rd  c a t t l e  t o  b e  h ig h ly
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e f f e c t i v e ,  i n d i c a t i n g  a  r e l a t i v e l y  h ig h  h e r i t a b i l i t y  o f  

body  p r o p o r t i o n s c A  h e r i t a b 1 1 i t y  e s t im a te  f o r  g ra d e  o f  

24  an d  23 p e r c e n t  was o b ta in e d  i n  w o rk in g  w i th  r e c o r d s  fro m  

1 ,2 5 7  c a lv e s  and  t h e i r  dam s. T he fo rm e r  e s t im a te  i s  b a s e d  

on  p a t e r n a l  h a l f - s i b  c o r r e l a t i o n  w h i le  t h e  l a t t e r  i s  b a s e d  

on a n  o f f s p r i n g  dam r e g r e s s i o n .  T h ese  e s t im a te s  a r e  su b ­

s t a n t i a l l y  lo w e r th a n  f o r  t h e  c o r r e s p o n d in g  o v e r a l l  s c o r e  

w h ich  th e y  fo u n d  w i th  Angus c a t t l e  an d  s l i g h t l y  lo w e r th a n  

t h e  e s t im a te  by  Knapp an d  G la rk  (1950) o f  28 p e r c e n t  a l r e a d y  

m e n tio n e d .

I n  t h i s  same s tu d y ,  w ean in g  s c o r e s  w ere  o b ta in e d  

from  715 Angus c a lv e s  a n d  t h e i r  dams ru n n in g  on s e m i- d e s e r t  

r a n g e .  The h e r i t a b i l i t y  e s t im a te s  f o r  s c o r e s  w ere  a l s o  

b a s e d  on a n  o f f s p r i n g  dam r e g r e s s i o n  c o e f f i c i e n t  an d  p a t e r n a l  

h a l f - s i b  c o r r e l a t i o n .  The h e r i t a b i l i t y  e s t im a te s  o b ta in e d  

r e s p e c t i v e l y  o f  t h e  two m ethods m e n tio n e d  w ere  a s  fo l lo w s  ; 

o v e r a l l  w e an in g  s c o r e ,  50 a n d  30 p e r c e n t |  lo w n ess  s c o r e ,

46 an d  13 p e r c e n t ;  t h ic k n e s s  s c o r e ,  15 a n d  10 p e r c e n t ;  a n d  

sm o o th n ess  s c o r e ,  15 a n d  18 p e r c e n t ;

One i n t e r e s t i n g  f e a t u r e  o f  t h e s e  d a ta  was th e  

v a r i a t i o n  i n  e s t im a te s  f o r  d i f f e r e n t  y e a r s . W hether th e  

a s s o c i a t i o n  w i th  f e e d  c o n d i t io n s  was c o in c i d e n t a l  i s  n o t  

known b u t  i t  r a i s e s  a g a in  t h e  q u e s t io n  o f  r e l a t i v e  a d a p t ­

a b i l i t y  u n d e r  d i f f e r e n t  c o n d i t i o n s .

I n  e a r l i e r  w ork , K oger a n d  .Knox ( 1947) c o n c lu d e d  

t h a t  d i f f e r e n c e s  i n  m a te r n a l  i n f lu e n c e s  w ere  e x p re s s e d  more
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f r e e l y  i n  w ean in g  w e ig h ts  th a n  i n  g ra d e ,  s i n c e  a l l  cows 

seem ed t o  g iv e  s u f f i c i e n t  m ilk  f o r  t h e  c a l f  t o  r e a c h  th e  

g ra d e  a l lo w e d  by  i t s  c o n f o rm at i o n «

R o l l i n s  an d  Wagnon (1956) p r e s e n te d  h e r i t a b i l i t y  

e s t im a te s  o f  w ean in g  g ra d e  i n  two e x p e r im e n ta l  H e re fo rd  

h e rd s  i n  C a l i f o r n i a  t o  b e  a n  a v e ra g e  o f  36 p e r c e n t  „ T h e i r  

d a ta  in c lu d e d  w ean ing  g ra d e s  o f  5 7 7  c a lv e s  c o l l e c t e d  fro m  

1 9 3 7  th ro u g h  1947 i n  two h e rd s  r e f e r r e d  t o  a s  A  and  B .

O ver a  tw o g e n e r a t io n  s p a h ,  p r o g r e s s  i n  im p ro v in g  g ra d e  i n  

H erd  A was 20 p e r c e n t  g r e a t e r  t h a n  e x p e c te d  w h i le  p r o g re s s  

i n  H erd  B was 12 p e r c e n t  l e s s  th a n  e x p e c te d .  M anagement o f  

t h e  two h e rd s  v a r i e d  i n  t h a t  H erd  A was m a in ta in e d  a t  a  

s l i g h t l y  h ig h e r  l e v e l  o f  n u t r i t i o n  th a n  H erd  B„ T h is  may 

s u g g e s t  t h a t  h e r i t a b i l i t y  o f  w ean in g  g ra d e  may b e  h ig h e r  

u n d e r  t h e  more a d e q u a te  n u t r i t i v e  c o n d i t io n s  a s  t h e  w ean ing  

g ra d e  p r o g r e s s  was g r e a t e r  a s  w e l l  a s  t h e  f a c t  t h a t  th e  

h e r i t a b i l i t y  e s t im a te s  w i t h in  g e n e r a t io n s  w ere  e o n s i s t a n t l y  

h ig h e r  i n  H erd  A. The h e r i t a b i l i t y  e s t im a te  o f  w ean ing  

g ra d e  o v e r  a  p e r io d  o f  two g e n e r a t io n s  i n  H erd  A was 42 p e r ­

c e n t  a n d  i n  H erd  B 29 p e r c e n t .  T h ese  e s t im a te s  o f  h e r i t ­

a b i l i t y  com pare f a v o r a b ly  w i th  th o s e  r e p o r t e d  by  Knapp an d  

C la rk  (1950) and  K oger an d  Knox ( 1 95 2 ) w h ich  h a v e  a l r e a d y  

b e e n  d i s e u s s e d .

Age o f  Dam I n f lu e n c e  on ;W ean ing  W eigh t 

The cows u se d  i n  t h i s  s tu d y  ra n g e d  i n  a g e  from  

t h r e e  t o  n in e  y e a r s .  Age o f  dam a lo n g  w i th  a g e  an d  se x  o f
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c a l f  w ere  u se d  i n  a d j u s t i n g  t h e  w ean in g  w e ig h ts  t o  270 days,, 

T h ese  a d ju s tm e n ts  i n  w e ig h t w ere  ma.de i n  a c c o rd a n c e  w i th  

m ethods d is c u s s e d  by  P a h n is h  (1958 ) i n  a  more e x te n s iv e  

s tu d y  o f  p e rfo rm a n c e  f a c t o r s  o f  t h e  two A r iz o n a  h e r d s .  H is  

a n a l y s i s  o f  d a ta  r e v e a l e d  t h a t  t h e  t r e n d  i n  a g e  o f  dam 

i n f lu e n c e s  %as s i m i l a r  f o r  b o th  m ale a n d  fe m a le  c a lv e s .

A num ber o f  e x p e r im e n t s t a t i o n s  a r e  i n  g e n e r a l  

a g re e m e n t a s  t o  t h e  a g e ,  o f  dam in f lu e n c e  on: t h e  w ean ing  

w e ig h ts  i n  c a l v e s .  To overcom e t h e  r e l a t i v e  d is a d v a n ta g e  

o f  t h e  w ean in g  w e ig h t o f  t h e  c a lv e s  p ro d u c e d  fro m  young o r  

o ld  cow s, a  c o r r e c t i o n  f a c t o r  f o r  a g e  o f  dam s h o u ld  b e  u s e d  

i n  p u t t i n g  t h e  w ean in g  .w e ig h ts  o f  c a lv e s  i n  a  h e r d  on a  

r e l a t i v e  b a s i s .

D a iry  c a t t l e  h a v e  b e e n  shown t o  r e a c h  t h e i r  p eak  

o f  m ilk  p r o d u c t io n  d u r in g  t h e i r  . 6 t h ,  7 t h ,  and  8 th  y e a r  o f  

a g e .  ' , ■

V a r io u s  a u th o r s  h a v e  r e p o r t e d  on t h e  i n f lu e n c e  o f  

a g e  o f  dam on t h e  w ean in g  w e ig h ts  o f  b e e f  ty p e  c a l v e s .

The g e n e r a l  c o n c lu s io n  o f  t h e i r  f i n d in g s  h a s  b e e n  t h a t  

cows b e tw e e n  s i x  and  e i g h t  y e a r s  o f  a g e  p ro d u c e  more m ilk  

f o r  t h e i r  c a lv e s  an d  t h a t  w ean in g  w e ig h t i s  l a r g e l y  i n ­

f lu e n c e d  by t h i s  g r e a t e r  m ilk  a v a i l a b i l i t y .

Heavy w ean ers  a r e  i n d i c a t i v e  o f  t h e  m i lk in g  a b i l i t y  

o f  t h e  cow a c c o rd in g  t o  B o g a r t  and  E l in g s  (1 9 5 3 ) . The 

d a i l y  g a in  up t o  w ean ing  can  b e  c a l c u l a t e d  by  s u b t r a c t i n g  

th e  b i r t h  w e ig h t from  t h e  w ean in g  w e ig h t an d  d i v id i n g  by t h e
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a g e  i n  d a y s » T h is  g a in  fro m  b i r t h  t o  w ean in g  i s  a  r e l i a b l e  

i n d i e a t i o n  o f  t h e  m ilk  p ro d u c e d  by  t h e  cow a n d  t o  a  l e s s e r  

e x te n t  t h e  g ro w th in e s s ' o f  t h e  c a l f  „

G rego ry  _et a l « (1950) r e l a t e d  h e a v ie r  b i r t h  w e ig h ts  

w i th  h e a v ie r  w ean in g  w e ig h ts » Cows m aking s m a l l e s t  g a in s  

d u r in g  th e  n u r s in g  p e r io d  te n d e d  t o  p ro d u c e  c a lv e s ,  m aking 

l a r g e s t  g a in s  fro m  b i r t h  t o  w e an in g . T h is  was p ro b a b ly  due 

t o  in c r e a s e d  m ilk  f lo w  among t h e s e  cows s t u d i e d .

l o c h  (1951) p o in te d  o u t t h e  e x te n t  t o  w h ich  t h e  

w ean in g  w e ig h t o f  th e  c a l f  i s  a  p e rm an en t c h a r a c t e r i s t i c  

o f  i t s  dam i s  a n  im p o r ta n t  p a r t  o f  t h e  p ro b le m  o f  s e l e c t ­

in g  cows t o  im prove t h e i r  p r o d u c t i v i t y .  The y o u n g e r th e  

cow when h e r  p ro d u c in g  a b i l i t y  c a n  b e  k n o w n .a c c u ra te ly  s t h e  

more e f f i c i e n t  t h e  s e l e c t i o n  c an  b e .  The -w eaning w e ig h t o f  

t h e  c a l f  i s  a  u s e f u l  m easu re  o f  a  co w 's  y e a r l y  p r o d u c t io n ,  

s in c e  t h i s  o b s e r v a t io n  i s  ta k e n  a t  t h e  end o f  t h e  p e r io d  

o v e r  w h ich  sh e  e x e r t s  maximum in f lu e n c e  o f  t h e  grow th, o f  

t h e  c a l f .  Many ra n g e  c a lv e s  a r e  s o l d  a t  o r  s h o r t l y  a f t e r  

w ean in g  an d  t h e i r  w e ig h t d e te rm in e s  t o  a  l a r g e  e x te n t  th e  

am ount t h e  ow ner r e c e i v e s . T h is  a u th o r  a n a ly z e d  w ean in g  

w e ig h t  d a ta  o b ta in e d  fro m  745 c a lv e s  p ro d u c e d  by  180 p u re ­

b r e d  o r  h ig h  g ra d e  H e re fo rd s  a t  t h e  U. S . R ange L iv e s to c k  

E x p e rim e n t S t a t i o n ,  M ile s  C i ty ,  M ontana. The d i f f e r e n c e s  

b e tw e e n  cows a c c o u n te d  f o r  52 p e r c e n t  o f  t h e  v a r i a n c e  i n  

t h e  c a lv e s  c o r r e c t e d  w ean ing  w e ig h ts .  T h e r e f o r e , t h e  e x te n t
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t o  w h ich  t h e  w ean in g  w e ig h t o f  c a lv e s  i s  a  p e rm an en t 

c h a r a c t e r i s t i c  o f  r a n g e  H e re fo rd  cow s, a s  d e te rm in e d  fro m  

t h i s  s t u d y y i s  0 ,5 2 .  The r e p e a t a b i l i t y  o f  Go52 i s  b a s e d  

on d i f f e r e n c e s  b e tw e e n  cows w h ic h  made t h e i r  r e c o r d s  d u r in g  

a  1 0 -y e a r  i n t e r v a l  and  may, t h e r e f o r e ,  b e  s l i g h t l y  h ig h  f o r  

co m p arin g  cows b o r n  in . t h e  same y e a r .

I n  l i g h t  o f  c e r t a i n  e s t im a te s  and  a n a l y s i s  o f  t h e  

e f f e c t  o f  t h e  dam a g e  on l a c t a t i o n ,  R o l l i n s  an d  G u i lb e r t  

(1954) c o n c lu d e d  t h a t  t h e  l a s t a t i n g  a b i l i t y  o f  a  cow makes 

a  m a jo r c o n t r i b u t i o n  t o  t h e  g ro w th  o f  t h e  c a l f  th ro u g h o u t  

t h e  e n t i r e  s u c k l in g  p e r io d .

R ig g s  and  Maddox (1956 ) s t r e s s e d  m ilk  p r o d u c t io n  

a s  t h e  b i g g e s t  s i n g l e  f a c t o r  i n f lu e n c i n g  w e an in g  w e ig h t o f  

c a lv e s  an d  t h a t  i t s  h e r l i a b i l i t y  s c a r c e l y  c a n  b e  q u e s t io n e d .

(3-i f f  o r  d (1953) c o n c lu d e d  t h a t  t h e  p e a k  o f  m ilk  

y i e l d  i s  r e a c h e d  by  H e re fo rd  cows a t  a b o u t  s e v e n  t o  e ig h t  

y e a r s  o f  a g e .  I n  o th e r  w ork by  t h i s  a u th o r  (19 4 9 ) a n  i n ­

s i g n i f i c a n t  c o r r e l a t i o n  o f  m ilk  p r o d u c t io n  o f  b e e f  cows w i th  

t h e  s u c k l in g  g a in s  o f  t h e  c a lv e s  a f t e r  t h e  c a lv e s  r e a c h e d  

120 days o f  a g e  was fo u n d . He s u g g e s te d  c a u t io n  i n  e s t im a t ­

in g  to o  s t r o n g l y  t h e  im p o rta n c e  o f  m ilk  y i e l d  a f t e r  f o u r  

m onths o f  a g e .

Saw yer e t  a l .  (1948) fo u n d  a  r e g r e s s i o n  o f  1 .2 8  

pounds p e r  day o f  w e ig h t on  a g e  a lo n g  w i th  t h e  f a c t  t h a t  

y o u n g e r  ( tw o y e a r  o ld )  cows w eaned c a lv e s  75 pounds l i g h t e r  

t h a n  m a tu re  cow s. The w ean in g  w e ig h t o f  c a lv e s  in c r e a s e d
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■witli I n c r e a s in g  a g e  o f  dams th ro u g h , e ig h t  y e a r s  b u t  t h e n  

d e c l in e d .  O th e r  a u th o r s  i n d i c a t e d  t h a t  t h e  w ean in g  w e ig h t 

o f  a  c a l f  i s  g r e a t l y  i n f lu e n c e d  by  t h e  a g e  o f  i t s  dam0

Knox e t  a l . ( 1 95 1) r e p o r t e d  v e ry  l i t t l e  d i f f e r e n c e  

among w ean in g  w e ig h ts  o f  H e re fo rd  c a lv e s  w eaned by  cows 

b e tw e e n  t h e  a g e  o f  s i x  a n d  e ig h t  y e a r s ,  T h is  w ork was done 

on Hew M exico ra n g e s  and. show ed t h a t  t h e  s e v e n - y e a r - o ld  cows 

p ro d u ce d  t h e  h e a v i e s t  c a lv e s ,  Knox and  K ro g e r (1945) show ed 

e a r l i e r  t h a t  t h e  a g e  o f  maximum w e ig h t an d  p r o d u c t io n  o f  

ra n g e  cows was a l s o  s i x  t o  e ig h t  y e a r s  w i th  a  p e ak  a t  s e v e n  

y e a r s ,  Knapp e t  a l ,  (1942) i n  a  M ontana H e re fo rd  s tu d y  

fo u n d  t h a t  w ean in g  w e ig h ts  ■ r e a c h e d  a  maximum from  s i x - y e a r -  

o ld  .cows,. A g r a d u a l  i n c r e a s e  was n o te d  fro m  tw o t o  s i x  y e a r s  

o f  a g e  a n d .a  more r a p i d  d e c r e a s e  fro m  s i x  t o  e le v e n  y e a r s 0 

L ush  an d  S h ro d e  (1950 ) s t a t e d  t h a t  m ilk  p r o d u c t io n  

d u r in g  a  d a i r y  cows l a c t a t i o n  p e r io d  i n c r e a s e d  w i th  ag e  a t  

a n  e v e r - d e c r e a s in g  r a t e  u n t i l  maximum y i e l d  i s  r e a c h e d  a t  

a ro u n d  s i x  t o  e ig h t  y e a r s .  P r o d u c t io n  th e n  d e c l in e s  w i th  

a d v a n c in g  a g e .  The r e g r e s s i o n  o f  p r o d u c t io n  on a g e  i s  

d i s t i n c t l y  c u r v i l i n e a r .

Helms an d  B o g a r t  (1956) i n  O regon t r i a l s  r e p o r t e d  

e a r l y  c a lv e s  g a in e d  a t  h i g h e r  r a t e s  t h a n  l a t e r  c a lv e s  a n d  

a l s o  t h a t  t h e  in f lu e n c e  o f  a g e  o f  dam on s u c k l in g  g a in s  

was i n s i g n i f i c a n t . .  The c a lv e s  fro m  tw o - to  t h r e e - y e a r - o l d  

cows ga in ed , f a s t e r  th a n  h ad  b e e n  a n t i c i p a te d ,  w h ich  was
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p ro b a b ly  aue  t o  th e  f a c t  t h a t  t h e  y o u n g e r cows h a d  b e e n  

s e l e c t e d  f o r  g a in in g  a b i l i t y  w h ile  t h e  o l d e r  cow s.w ere  n o t .  

T h is  i n  i t s e l f  m y  a c c o u n t f o r  t h e  d i f f e r e n c e  i n  t h e  p e r f o r ­

mance o f  t h e  c a l v e s ,

I n f lu e n c e  o f  Sex on  W eaning  W eigh t 

A lth o u g h  a d ju s t e d  w e ig h ts  a r e  o n ly  a  m in o r p a r t  o f  

t h i s  c u r r e n t  s t u d y s i t  may b e  a p p r o p r i a t e  t o  r e l a t e  d a ta  

p o i n t i n g  t o  t h e  n e c e s s i t y  f o r  a  s e x  a d ju s tm e n t  f a c t o r .  As 

p r e v io u s ly  m e n tio n e d , a l l  w e ig h ts  o f  c a lv e s  w ere  a d j u s t e d  . 

t o  270 days i n  t h i s  s tu d y  a s  t h i s  i s  a  common w ean in g  a g e  

on A riz o n a  r a n g e s .

The w ean in g  w e ig h ts  o f  t h e  c a lv e s  in v o lv e d  i n  t h e  

B o is e  h e rd s  e x p e rim e n t c le a r ly ,  i n d i c a t e  a  d i f f e r e n c e  

b e tw e e n  s e x e s ,

P a h n is h  ( 1 9 5 8 ) fo u n d  t h e  a v e ra g e  w e ig h t o f  b u l l  

c a lv e s  t o  b e  g r e a t e r  t h a n  t h a t  o f  t h e  h e i f e r s  i n  d a ta  

p r e s e n te d  w i th  w ork on t h e  two ra n c h e s  i n  t h i s  s tu d y .  He 

r e p o r t e d  t h a t  t h e  d i f f e r e n c e  b e tw e e n  w e ig h ts  o f  t h e  tw o 

s e x e s  changed  fro m  y e a r  t o  y e a r  on t h e  E m pire  R an ch , r a n g ­

in g  from  44 t o  99 pounds o v e r  a  s i x  y e a r  p e r i o d .  The se x  

d i f f e r e n c e  was c o n s i s t e n t l y  g r e a t e r  on t h e  E m p ire  th a n  on 

t h e  A r iv a e a  R anch  fro m  1952 th r o u g h  19549 t h e  p e r i o d  o f  

t h i s  c u r r e n t  s tu d y .  A lth o u g h  t h e  E m pire R anch  p ro d u ce d  th e  

h e a v ie r  h e i f e r  c a lv e s  i n  1953 , t h e  A r iv a c a  R anch  p ro d u c e d  

t h e  h e a v i e r  c a lv e s  o f  b o th  s e x e s  i n  a l l  o t h e r  e a s e s .  I n
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g e n e ra l*  h e  fo u n d  A riz o n a  ra n g e  h u l l  c a lv e s  t o  b e  28=8 

pounds h e a v i e r  th a n  h e i f e r s  a t  205 days o f  a g e ,

Knapp e t  a l ,  (1941 ) fo u n d  a  h ig h ly  s i g n i f i c a n t  

i n f lu e n c e  o f  se x  on .)the  g a in s  o f  58 S h o r th o r n  c a lv e s  fro m  

b i r t h  t o  w ean in g  a t  t h e  U ,8 ,D ,A , S t a t i o n  a t  B e l t s v l l l e ,  

{M aryland, f h e  a n a l y s i s  o f  d a ta  show ed d i f f e r e n c e s  b e tw e e n  

s e x e s  w ere  s t a t i s t i c a l l y  s i g n i f i c a n t ,  w h e reas  d i f f e r e n c e s  

b e tw e e n  t h e  p ro g en y  o f  d i f f e r e n t  s i r e s  was n o t .

In work with Montana Range Heref ords, Knapp et al,

(1942) r e p o r t e d  b u l l  c a lv e s  t o  b e  22 pounds h e a v i e r  th a n  

h e i f e r  c a lv e s  a n d  t h a t  s e v e n  p e r c e n t  o f  t h e  v a r i a t i o n  i n ­

a d j u s t e d  w ean in g  w e ig h ts  t o  a  c o n s ta n t  a g e  was a c c o u n te d  

f o r  by  se x  d i f f e r e n c e ,  l a t e r ,  i n  a n a ly s in g  180 day w ean in g  

w e ig h t d a ta  fro m  745 M ontana c a l v e s ,  Koch (1951 ) r e p o r t e d  

b u l l  c a lv e s  t o  b e  44 pounds h e a v i e r  th a n  h e i f e r  c a lv e s  o f  

t h e  same a g e  an d  31  pounds h e a v ie r  th a n  s t e e r  c a l v e s .

R ic e  e t  a l , (1954) r e p o r t e d  ra n g e  H e re fo rd  b u l l  

c a lv e s  u n d e r . s o u th w e s te rn  c o n d i t io n s  t o  b e  2 8 ,8  pounds 

h e a v ie r  th a n  h e i f e r  c a lv e s  a t  205 days o f  a g e ,

K eger and  Knox (1945) i n  a  s tu d y  o f  t h e  e f f e c t  o f  

se x  on w ean in g  w e ig h t o f  ra n g e  c a l v e s , c a l c u l a t e d  a  r e g r e s ­

s i o n  c o e f f i c i e n t  o f  1 ,2 1  pounds p e r  day o f  w e ig h t on ag e  o f  

Hew M exico s t e e r  an d  h e i f e r  c a l v e s „ They u s e d  t h i s  r e g r e s ­

s i o n  c o e f f i c i e n t  i n  a d j u s t i n g  w e a n in g  w e ig h ts  o f  c a lv e s  t o  

205 days a t  w h ich  t im e  t h e  h e i f e r  c a lv e s  w eaned 32 pounds 

l i g h t e r  th a n  d id  t h e  m ale c a l v e s .



Sex e f f e c t  m s  fo u n d  "by B u rg e ss  e t  a l 0 ( 1 95 4 ) t o  

a g r e e  i n  d i r e c t i o n  "but d i f f e r  i n  d e g re e  fro m  o th e r  s t u d i e s  

a s  s t e e r s  w e ig h ed  o n ly  s l i g h t l y  m ore th a n  h e i f e r s  a t  t h e  

same age*

O th e r  w ork re v ie w e d  show ed m ales t o  b e  h e a v i e s t  i n  

w ean in g  w e ig h t .  S i g n i f i c a n t  d i f f e r e n c e s  i n  r a t e  o f  g a in  

p r i o r  t o  w ean in g  h av e  b e e n  o b se rv e d  w i th  m ale c a lv e s  g a in ­

in g  a t  a  more r a p i d  r a t e  (B la c k  a n d  K napp, 1 9 3 6 , an d  B loom , 

1 9 5 3 )° Koch a n d  C la rk  (1955) a l s o  fo u n d  t h a t  m ale c a lv e s  

w ere  s i g n i f i c a n t l y  h e a v ie r  a t  w e a n in g , B o tk in :  an d  W h atley  

(1 9 5 3 ) , i n  w o rk in g  w i th  701 w ean in g  w e ig h ts  o f  Oklahoma 

ra n g e  H e r e f o r d s , r e p o r t e d  a  mean d i f f e r e n c e  b e tw e e n  s t e e r  

a n d  h e i f e r  c a lv e s  o f  25 pounds a t  210 days o f  a g e .  The 

s t e e r  c a lv e s  w ere  t h e  h e a v i e r .  C o n tra ry  t o  t h e  f in d in g s  

o f  many a u t h o r s ,  Saw yer e t  a l ,  (1948) in .w o rk  w i th  O regon 

H e re fo rd s  r e l a t i n g  se x  t o  w ean in g  w e ig h t ,  fo u n d  t h a t ,  s t e e r  

c a lv e s  w ere , l i g h t e r  a t  w e a n in g .b u t  t h e  d i f f e r e n c e  was- n o t  

s t a t i s t i c a l l y  s i g n i f i c a n t ,  ,

G -u ilb e r t  and  G regory . (1952) r e p o r t e d  d a ta  on. g ro w th  

an d  d ev e lo p m en t o f  p u re b re d  H e re fo rd  c a t t l e  m a in ta in e d 'u n d e r  

f a v o r a b le  and  f a i r l y  u n ifo rm  c o n d i t io n s  o f e n v iro n m e n t i n  

C a l i f o r n i a ,  The a v e ra g e  g ro w th  c u rv e  o f a p p ro x im a te ly  75 

b u l l  an d  100 h e i f e r  c a lv e s  fro m  1 t o  24  m onths o f  ag e  was 

a s  f o l lo w s  $ a t  one m onth o f  a g e  t h e  h e i f e r s  w ere  97 p e r c e n t  

a s  heavy  a s  t h e  b u l l  c a l v e s ;  f o u r  m o n th s , 89 p e r c e n t?  e i g h t  

m o n th s , 87 p e r c e n t?  a n d  tw e lv e  m o n th s , 77 p e r c e n t .  T h is
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I n d i c a t e s  t h a t  h e i f e r s  c o r r e s p o n d in g ly  a r e  l i g h t e r  th a n  

h u l l s  a s  th e y  h o th  grow o l d e r =

Age o f  C alif I n f lu e n c e  

I n  m ost eoH E iere ia l an d  p u re b r e d  b e e f  c a t t l e  cow 

and  c a l f  o p e r a t io n s  9 i t  i s  i m p r a c t i c a l  t o  w ean c a lv e s  

i n d iv i d u a l l y  a s  th e y  r e a c h  a  g iv e n  a g e .  The c a lv e s  a r e  

commonly w eaned a t  t h e  same t im e  an d  t h e r e  may b e  a  g r e a t ,  

d e a l  o f  v a r i a t i o n  im a g e s * . S e v e r a l  a u th o r s  h a v e  r e p o r t e d  

l i n e a r  w e ig h t- a g e  r e l a t i o n s h i p s  an d  m ethods h a v e  b e e n , 

d e v is e d  f o r  s t a n d a r d i z i n g  w ean in g  w e ig h ts  t o  a  c o n s ta n t  a g e  

t o  r e d u c e  v a r i a t i o n  due t o  a g e .

In  e a r l y  w ork done w ith  b e e f  c a t t l e  i n  S o u th w e s t 

T e x a s , L ush  e t  a l .  (1930) r e p o r t e d  on th e  g ro w th  o f  c a t t l e  

from  b i r t h  t o  a b o u t 30 m onths o f  a g e .  W eig h ts  w ere  t a k e n  

r e g u l a r l y  e ig h t  t im e s  e a c h  y e a r  fro m  1921 th ro u g h  1 9 2 9 . I t  

was fo u n d  t h a t  t h e  a v e ra g e  g ro w th  c u rv e  o f  B rahm an, H e re fo r d ,  

a n d  b a c k - c r o s s  c a lv e s  show ed a  s t r a i g h t  l i n e  I n c r e a s e  u n t i l  

a b o u t  J u ly  1 5 . The g ro w th  r a t e  from  t h i s  d a te  on  t o  wean­

in g  t im e  i n  O c to b e r was som ew hat l e s s  a n d  t h e  t h r e e  d i f f e r e n t  

k in d s  o f  b r e e d in g  show ed a lm o s t  p a r a l l e l  ch an g es  i n  w e ig h t .

K oger an d  Knox (1945) o b ta in e d  a n  a v e ra g e  i n t r a ­

c l a s s  r e g r e s s i o n  o f  w e ig h t on a g e  o f  1 .3 3  pounds p e r  d ay . 

T h ese  f i n d in g s  w ere  b a s e d  on th e  a n a l y s i s  o f  800 w ean ing  

w e ig h ts  t h a t  w ere  c l a s s i f i e d  by  y e a r ,  s e x ,  a n d  a g e  o f  dam.

A n a ly s is  o f  w ean in g  w e ig h ts  b y  Knapp _et a l .  (1942) 

o f  770 M ontana H e re fo rd  c a lv e s  show ed t h a t  a g e  a t  -w eaning
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t o  b e  one o f  t h e  s i g n i f i c a n t  f a c t o r s  i n f lu e n c i n g  w ean in g  

w e i g h t , - They fo u n d  a  p o s i t i v e  c o r r e l a t i o n  o f  0 ,4 9  b e tw ee n  

w ean in g  w e ig h t an d  w ean in g  a g e ,

Johns on a n d  D in k e l  (1951) a n a ly z e d  d a ta  i n  w h ich  

t h e  m on th ly  w e ig h ts  w ere  t a k e n . fro m  b i r t h  t o  w e an in g  on 

297 h ig h  g ra d e  a n d  p u re b r e d  H e re fo rd  c a lv e s .  The a v e ra g e  

w ean in g  w e ig h t  a t  185 days o f a g e  was 379<>7 p o u n d s , The 

o b je c t  o f  t h e i r  s tu d y  was t o  o b t a i n  a  g ro w th  c u rv e  from  

b i r t h  t o  w ean in g  an d  t o  c a l c u l a t e  c o r r e c t i o n  f a c t o r s  f o r  

a d j u s t i n g  w ean in g  w e ig h ts  o f  r a n g e  c a lv e s  t o  a  s t a n d a r d  

a g e .  The r e s u l t s  show ed a  g ro w th  c u rv e  o f  t h e  c a lv e s  t o  b e  

a p p ro x im a te ly  a  s t r a i g h t  l i n e  up  t o  155 days o f  a g e  a n d  

t h e r e a f t e r  in c r e a s e d  a t  a  d e c r e a s in g  r a t e .  The f i n d in g s  

i n d i c a t e  t h a t .t h e  g ro w th  c u rv e s  a t  o r  n e a r  w ean in g  a g e  a r e  

c o n s ta n t  enough  t o  a l lo w  w ean in g  a n d  w e ig h in g  c a lv e s  on a  

g iv e n  d a te  an d  c o r r e c t i n g  w e ig h ts  t o  a  s t a n d a r d  a g e  w i th o u t  

much lo s s  o f  in f o r m a t io n .

B o tk in  an d  W h atley  (1953) o b ta in e d  a  r e g r e s s i o n  

c o e f f i c i e n t  o f  1 .4 6  pounds o f  w e ig h t on a g e .  T h ese  r e s u l t s  

w ere  fo u n d  w i th  Oklahoma ra n g e  s t e e r s  and  h e i f e r s  from  

120 t o  260 days o f  a g e .

H o l l in s  an d  Q u l l b e r t  (1954) i n  .a n a ly z in g  t h e  u nad ­

j u s t e d  d a ta  fo u n d  t h e  a v e ra g e  r a t e  o f  g ro w th  fro m  b i r t h  t o  

f o u r  m onths o f  a g e  t o  b e  1 .9 1  pounds p e r  day  w i th  a  s t a n d a r d  

d e v ia t i o n  o f  0 ,3 1  o f  a  pound . The a v e ra g e  240 day w ean ing  

w e ig h t was 534 pounds w i th  a  s t a n d a r d  d e v i a t i o n  o f  70 p o u n d s .
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E ach  c a l f  w e ig h t was s t a n d a r d i z e d  t o  120 a n d  240 days o f  

a g e  w i th  i t s  own s u c c e s s iv e  m on th ly  w e ig h ts  u s e d  f o r  a  

l i n e a r  i n t e r p o la t i o n »

I h h n i s h  (1 9 5 8 ), w o rk in g  w i th  A riz o n a  ra n g e  c a t t l e «, 

c l a s s i f i e d  u n a d ju s te d  d a ta  by y e a r s  and  r a n c h e s  w i t h in  

s e x e s  a n d  th e n  a s se m b le d  th e  d a ta  w i th in  e a c h  s u b c la s s  i n  

2 0 -d a y  a g e  a r r a y s  = I n  p l o t t i n g  t h e  mean w e ig h ts  a g a i n s t  

c o r r e s p o n d in g  mean a g e s ,  h e  o b ta in e d  a  d i s t i n c t  l i n e a r  

w e ig h t a g e  r e l a t i o n s h i p o

H e r i t a b i l i t y  o f  W eaning W eig h ts  

R ic e  _et a lo  (1957 ) d e f in e d  h e r i t a b i l i t y  a s  t h a t  

f r a c t i o n  o f  th e  o b se rv e d  p h e n o ty p ic  v a r i a n c e  w h ich  r e s u l t s  

fro m  d i f f e r e n c e s  i n  h e r e d i t y —-among t h e  g e n es  a n d  gene  

c o m b in a tio n s  o f  t h e  i n d i v i d u a l  g e n o ty p e s  a s  a  u n i t e  T h is  

i s  t h e  b ro a d  c o n c e p t o f  h e r i t a b i l i t y  i n  w h ich  t h e  h e r e d i t a r y  

v a r i a n c e  i s  c o n s id e r e d  a s  t h e  sum o f  t h e  a d d i t i v e l y  g e n e t i c ,  

t h e  d o m in an ce , a n d  t h e  e p i s t a t i c  v a r i a n c e .

I t  i s  t h i s  v a r i a b i l i t y . ,  a s s o c i a t e d  w i th  t h e  

a d d i t i v e l y  g e n e t ic  d i f f e r e n c e s  i n  t h e  p h e n o ty p e , t h a t  i s  

c lo s e ly  a s s o c i a t e d  w i th  t h e  p o t e n t i a l  im provem ent w h ich  c an  

r e s u l t  i n  a  p o p u la t io n  by  s e l e c t i o n .

S e v e r a l  r e s e a r c h  w o rk e rs  h av e  p o in te d  o u t v a r y in g  

d e g re e s  o f  e s t im a te s  o f  h e r i t a b i l i t y  o f  w ean in g  w e ig h ts .  

T hese  e s t im a te s  h a v e  ra n g e d  fro m  z e ro  t o  52 p e r c e n t  w ith  

t h e  a v e ra g e  h e r i t a b i l i t y  o f  w ean in g  w e ig h ts  t o  b e  a ro u n d  

26 t o  50 p e r c e n t .
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The f a e t  t h a t  w ean in g  w e ig h ts  a r e  p ro b a b ly  in f lu e n c e d  by  

h e r e d i t y , w h ich  s u g g e s ts  t h e  t r a n s m is s io n  o f  b i o l o g i c a l  

t r a i t s  fro m  a n c e s to r s  t o  d e s c e n d a n ts , h a s  a l s o  b e e n  p o in te d  

o u t by  s e v e r a l  a u th o r s  *

G regory  e t  a l=  (1950) i n  w o rk in g  w i th  two N eb rask a  

H e re fo rd  h e rd s  o b ta in e d  h e r i t a b i l i t y  e s t im a te s  f o r  w ean ing  

w e ig h t o f  «26 a n d  «52» T h ese  e s t im a te s  w ere  o b ta in e d  from  

p a t e r n a l  h a l f - s i b  c o r r e l a t i o n s » They a l s o  fo u n d  i n s i g n i f i ­

c a n t  d i f f e r e n c e s  b e tw e e n  s i r e s  f o r  w ean in g  w e ig h t o r  g a in  

from  b i r t h  t o  w ean in g  o f  t h e i r  g e t*

M ontana s t u d i e s  by  Knapp and  N ordskog  (1946) w i th  

H e re fo rd  c a t t l e  a t  t h e  UoS 0 R ange L iv e s to c k  E x p e rim e n t 

S t a t i o n  a t  M ile s  O ity  o n ly  r e s u l t e d  i n  a  ,1 2  h e r i t a b i l i t y  

o f  w ean in g  w e ig h ts .  T h is  e s t im a te  was a l s o  made by  th e  

p a t e r n a l  h a l f - s i b  c o r r e l a t i o n s ,  H e r i t a b i l i t y  e s t im a te  o f  

w ean in g  w e ig h t o b ta in e d  fro m  s i r e ;p ro g en y  r e g r e s s i o n  was 

z e ro  b u t  when a d ju s tm e n ts  w ere  made f o r  d i f f e r e n c e s  in : 

f e e d in g  f o r  t h e  s i r e s  e a c h  y e a r ,  t h e  h e r i t a b i l i t y  was fo u n d  

t o  b e  30 p e r c e n t  f o r  w ean in g  w e ig h t ,

A r e p o r t  by  Dawson e t  a l , .  (1954) o f  a  L o u is ia n a  

s tu d y  was made d e a l in g  w i th  co m p arab le  w e ig h ts  o f  446 s i x -  

m o n th -o ld  c a lv e s  o b ta in e d  from  1945 th ro u g h  1950 , From 

s i r e  o f f s p r i n g  r e g r e s s io n s  a n d  p a t e r n a l  h a l f - s i b  c o r r e l a ­

t i o n s  o f  im m ed ia te  o f f s p r i n g ,  t h e  h e r i t a b i l i t y  o f  s i x  m onth 

w e ig h ts  was e s t im a te d  a s  zero .. The e s t im a te  o f  h e r i t a b i l i t y  

was fro m  5 t o  15 p e r c e n t  b a s e d  on  d a m -o f f s p r in g  r e g r e s s i o n s .



26

P a t e r n a l  h a l f - a l b  c o r r e l a t i o n s  among d a u g h te r s  o f  t h e  s i r e s  

u s e d  and  b a s e d  on t h e  w e ig h ts  o f  c a lv e s  r a i s e d  by  th e  

d a u g h te r s  gave  a  h e r i t a b i l i t y  e s t im a te  o f  19 p e r c e n t «

These latter figures Indicate the importance of maternal 

abilities in determining six month calf weights and suggest 

that they are heritable tra its .

D im kel an d  H usson  (1956) fo u n d  a  h i g h e r  h e r I t ­

a b i l i t y  f i g u r e  i n  w ork w i th  H e re fo rd  c a t t l e  i n  S o u th  D a k o ta „ 

They a t t r i b u t e d  a b o u t 56 p e r c e n t  o f  t h e  d i f f e r e n c e s  i n  t h e  

w ean in g  w e ig h ts  o f  c a lv e s  t o  i n h e r i t a n c e »

B o tk in  a n d  W h atley  (1953) made a n  e s t im a te  o f  

r e p e a t a b i l i t y  f o r  w ean in g  w e ig h t o f  0 .4 3  an d  0 .4 9  i n  a  

s tu d y  o f  701 c a lv e s  p ro d u c e d  b y .200 Oklahoma R ange H e re fo rd  

cows o .

Knapp a n d  C la rk  (1950) i n  t h e i r  r e v i s e d  e s t im a te s  

o f  h e r i t a b i l i t y  o f  econom ic e h a r a e t e r i s t i c s  i n  b e e f  c a t t l e ,  

o b ta in e d  by  t h e  h a l f - s i b  c o r r e l a t i o n  m ethod a  w eaning" w e ig h t 

e s t im a te  o f  28 p e r c e n t .  Lower f i d u c i a l  l i m i t s  o f  w ean ing  

w e ig h t h e r i t a b i l i t y  ( p - 601) b a s e d  on t h e  h a l f - s i b  c o r r e l a ­

t i o n  m ethod was T, p e r c e n t .

K oger an d  Knox (1947) m easu red  r e p e a t a b i l i t y  o f  

w ean in g  w e ig h t o f  c a lv e s  from  ra n g e  H e re fo rd  cow s. The 

a v e ra g e  c o r r e l a t i o n  b e tw ee n  t h e  w e ig h ts  o f c o n s e c u t iv e  

c a lv e s  by t h e  same cow was 0 .0 9 .  G rego ry  e t  a l .  (1950) 

o b ta in e d  v a lu e s  r a n g in g  from  0 = 37 t o  0 .5 0  f o r  t h e  c o r r e l a ­

t i o n  b e tw e e n  v a r io u s  c a lv e s  fro m  t h e  sam e cow.
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A g e n e t ic  a n a l y s i s  was made by R o l l i n s  an d  Wagnon 

(1956 ) o f  w ean in g  w e ig h t i n  two e x p e r im e n ta l  r a n g e  h e rd s  

o f  s i m i l a r  b re e d in g :. Only d i f f e r e n c e  i n  m anagem ent -was 

t h a t  one h e rd  an d  cows w ere su p p le m e n te d  d u r in g  w in te r  when 

t h e  r a n g e  was d e f i c i e n t  s w h i le  t h e  cows i n  t h e  o th e r  h e rd  

w ere  n o t  su p p le m e n t e d .

The d a ta  w ere  s t a n d a r d i z e d  f o r  d i f f e r e n t i a l  e f f e c t s  

o f  p a s t u r e s y e a r ,  s e x ,  a g e  o f  c a l f  a t  w e a n in g , and, ag e  o f  

dam.

H e r i t a h i l i t y  o f  w ean in g  w e ig h t was e s t im a te d  t o  b e  

=30, The e x p e r im e n ta l  e v id e n c e  d id  n o t  s u p p o r t  a  h y p o th e s is  

t h a t  t h e  n u t r i t i v e  l e v e l  a t  w h ich  a  h e rd  i s  o p e ra te d  i n f l u ­

e n ce s  t h e  h e r i t a b i l i t y  o f  w e an in g  w e ig h t .

E v id e n c e  was p r e s e n te d  t h a t  i n  a  h e rd  o p e ra te d  

u n d e r  optim um  n u t r i t i v e  c o n d i t i o n s , r e p la c e m e n t  h e i f e r s  

can  b e  s e l e c t e d  e a r l i e r  and. more e f f e c t i v e l y  th a n  i n  a  h e r d  

o p e r a te d  u n d e r  sub -op tim um  n u t r i t i v e  c o n d i t i o n s . The 

r e l e v a n t  s t a t i s t i c s  a r e 1 r e p e a t a b i l i t y  o f  w ean in g  w e ig h t 

was e s t im a te d  t o  b e  =51 i n  t h e  h e r d  r e c e i v i n g  su p p le m e n t 

an d  .3 4  i n  t h e  h e rd  n o t  r e c e i v i n g  s u p p le m e n t , and  r e g r e s s i o n  

o f  o f f s p r i n g 's  w ean in g  w e ig h t on dam 's w ean in g  w e ig h t was 

e s t im a te d  t o  b e  .4 2  and  - . 0 6 ,  r e s p e c t i v e l y .

R e la t i o n s h ip  B etw een  W eigh t a n d  S c o re

C o n fo rm a tio n  s c o r e  a n d  w ean in g  w e ig h t  a r e  im p o r ta n t  

i n h e r i t e d  c h a r a c t e r i s t i c s  = T h is  h a s  b e e n  p o in te d  o u t i n  

t h e  l i t e r a t u r e  re v ie w  on  th e  h e r i t a b i l i t y  o f  e a c h  o f  t h e s e
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. f a c to r s . .  T h e re  i s ' n o t  a  g r e a t  d e a l  o f  l i t e r a t u r e  a v a i l a b l e  

by  a u th o r s  p r e s e n t i n g  a  d e f i n i t e  r e l a t i o n s h i p  o f  one t o  t h e  

o t h e r .  However., Knapp a n d  W ordskog (1946) i n  w o rk in g  w i th  

M ontana s t e e r s  fo u n d  c o n s id e r a b le  v a r i a t i o n  i n  w e ig h ts  o f  

s t e e r s  fro m  d i f f e r e n t  s i r e s  an d  fro m  t h e  sam e s i r e s .  T h is  

v a r i a t i o n  was u n d e r  m anagem ent c o n d i t io n s  w here  a l l  s t e e r s  

w ere  m a rk e te d  a t  t h e  same t im e .  T h ese  w r i t e r s  o b se rv e d  

t h a t  f i n a l  w e ig h t an d  f e e d l o t  g a in  b o th  had. a n  e f f e c t  on 

s l a u g h t e r  g ra d e  an d  c a r c a s s  g r a d e .  The s t e e r s  t h a t  w e ig h ed  

t h e  m ost a t  t h e  end  o f  t h e  f e e d in g  t r i a l  u s u a l l y  g ra d e d  

h i g h e r  th a n  a  s m a ll  s t e e r  o f  t h e  same a g e .  The fo l lo w in g  

c o r r e l a t i o n s ,  c o n s id e re d  h ig h ly  s i g n i f i c a n t  by  t h e  a u t h o r s ,  

w ere  o b ta in e d :  c o n fo rm a tio n  s c o r e  a t  w ean in g  an d  w ean ing  

w e ig h t 0 .6 8 ;  s l a u g h te r  s t e e r  g ra d e  an d  f i l i a l  f e e d l o t  w e ig h t 

0 .6 4 ?  an d  c a r c a s s  g r a d e  an d  f i n a l  f e e d  l o t  w e ig h t  0 .5 4 .

T h ese  w o rk e rs  p o in te d  o u t  t h a t  a  s u b s t a n t i a l  p a r t  o f  t h e  

v a r i a n c e  i n  s c o r e s  an d  g ra d e s  i s  a c c o u n ta b le  t o  w e ig h t.

The r e l a t i o n  b e tw e e n  w e an in g  w e ig h t an d , w ean ing  

g ra d e  was s t u d i e d  by ,R o l l i n s  and. Wagnom (19 5 6 ) w i th  d a ta  

a v a i l a b l e  on 577 c a lv e s  p ro d u c e d  i n  C a l i f o r n i a . S t e e r  

c a lv e s  a v e ra g e d  h ig h e r  i n  g ra d e  t h a n  h e i f e r s .  The a u th o r s  

I n d i c a t e d  t h i s  se x  d i f f e r e n c e  in. g ra d e  was l a r g e l y  due t o  

d i f f e r e n c e  i n  w e ig h t .  A v a r i a t i o n  i n  w e ig h t a n d  g ra d e  was 

o b s e rv e d  b e tw e e n  y e a r s  d u e  t o  t h e  i n f lu e n c e  o f  t h e  n u t r i t i v e  

c o n d i t io n s  o f  t h e  r a n g e s , y e t  im provem ent i n  w e an in g  g ra d e  

by  s e l e c t i o n  d id  o c c u r  b u t  was c o n fo u n d ed  w i th  t h e  e f f e c t s
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o f  t h e  y e a r ly  f l u c t u a t i o n s  i n  w e an in g  w e ig h t» On a  w i th in  

y e a r  b a s i s , ,  i t  was fo u n d  t h a t .  18 p e r c e n t  o f  t h e  v a r i a n c e  

i n  w e an in g  g ra d e  was due t o  v a r i a t i o n  i n  w ean in g  w e ig h t „

Somewhat s i m i l a r  r e s u l t s  w ere  fo u n d  by  K oger an d  

Knox (19 5 2 ) i n  s tu d y in g  t h e  w ean in g  g ra d e s  o f  715 c a lv e s  

an d  t h e i r  dams o f  Angus b r e e d in g  i n  n o r t h e r n  M exico . O ne. 

i n t e r e s t i n g  f e a t u r e  o b se rv e d  i n ' ; t h e i r  d a ta  was t h e  v a r i a t i o n  

i n  e s t im a te s  o f  g ra d e  f o r  d i f f e r e n t . y e a r s .  When f o r a g e  was 

s c a n t  b e c a u s e  o f  d ro u g h t ,  r e g r e s s i o n  o f c a l f  s c o r e  on dam 

was low  an d  i n  one y e a r  i t  was n e g a t iv e .  D u rin g  y e a r s  when 

f o r a g e  was a v e ra g e  o r  a b o v e , r e g r e s s i o n  v a r i e d  fro m  .1 8  t o  

.2 2 .  T h ese  y e a r ly  v a r i a t i o n s  i n d i c a t e  t h e  e f f e c t  o f  f e e d  

a v a i l a b i l i t y  on w e ig h t o f  c a lv e s  and  cows an d  t h e  changes 

i n  r e g r e s s i o n  o f  g ra d e  s c o r e s  r e l a t i v e  t o  t h e s e  c o n d i t i o n s .

C o n fo rm a tio n  s c o r e s  g iv e n  t o  383;. c a lv e s  a t  w ean in g  

a n d  342 o ld e r  b e e f  ty p e  c a t t l e  a t  t h e  A r k a n s a s , T e n n e s se e , 

M a ry la n d ,. an d  W orth  C a r o l in a  A g r i c u l t u r a l  E x p e rim e n t 

S t a t i o n s  w ere  s t u d i e d  by  Brown e t  a l . ( 1956) . The s tu d y  

was m ore on t h e  r e l a t i o n s h i p s  b e tw e e n  c o n fo rm a tio n  s c o r e s  

and. l i v e  a n im a l m easurem ents o f  b e e f  c a t t l e  b u t  c e r t a i n  

i n f e r e n c e s  w ere  .made a s  t o  w e ig h t and  s c o r e  r e l a t i o n s h i p .

The c o r r e l a t i o n  c o e f f i c i e n t s  o b s e rv e d  seem ed t o  i n d i c a t e  

a  te n d e n c y  f o r  t h e  ju d g es  t o  f a v o r  c a t t l e  t h a t  a r e  h e a v y , 

d e e p , w ide i n  b o d y , a n d  f u l l  i n  t h e  ro u n d . E le v e n  an d  on e - 

h a l f  p e r c e n t  o f  t h e  v a r i a n c e  i n  ty p e  s c o r e  o f  t h e  o ld e r  

cows w a s -a c c o u n te d  f o r  by d i f f e r e n c e s  i n  w e ig h t .  The



a v e ra g e  c o r r e l a t i o n  c o e f f i c i e n t  o f .w e ig h t  w i th  s c o r e  e s t i ­

m ated  fro m  d a ta  o f  a l l  f o u r  s t a t i o n s  was a b o u t  0 „ 3 0 ,

T hese  a u th o r s  s t a t e d ,  t h a t  a p p a r e n t ly  m ost s c o r e r s  c o n s c io u s ly  

.o r  u n c o n s c io u s ly  gave  w e ig h t c o n s id e r a b le  Im p o rta n c e  i n  

a r r i v i n g  a t  a  c o n fo rm a tio n  sc o re *  F u r th e rm o re , t h e  r a t h e r  

c o n s i s t e n t  p o s i t i v e  r e l a t i o n s h i p  b e tw e e n  w e ig h t a n d  s c o r e  

b o th  g r o s s ly  an d  in d e p e n d e n t o f  o th e r  m easu rem en ts i s  a t  

v a r i a n c e  w i th  t h e  common, h e ld  v ie w p o in t  t h a t  s m a ll  c a t t l e  

a r e  f a v o r e d  i n  ty p e  e v a lu a t io n *
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The c u r r e n t  s tu d y  i s  "based on tw o h e rd s  o f  p u re b re d  

H e re fo rd  c a t t l e  made a v a i l a b l e  f o r  r e s e a r c h  u n d e r  a  coop­

e r a t i v e  a g re e m e n t w i th  two S o u th e rn  A r iz o n a  r a n c h e s s 

n a m e ly , E m pire  an d  A riv ac a»  O ver a  p e r io d  o f  t h r e e  y e a r s  

(1 9 5 2 -1 9 5 4 )5 w ean in g  w e ig h ts j  c o n fo rm a tio n  s c o r e s ,  a n d  

c o n d i t i o n  s c o r e s  w ere  c o l l e c t e d  on 164  b u l l  c a lv e s  a n d  

161 h e i f e r  c a lv e s  p ro d u c e d  on d e s e r t  g r a s s l a n d s  o f  t h e  two 

ra n c h e s  o T h ese  r a n c h e s  a r e  l o c a t e d  i n  a n  e l e v a t i o n  a r e a  

o f  a b o u t  4000 f e e t „ T h ese  c a lv e s  w ere  t h e  p ro g en y  o f  s i x  

r e g i s t e r e d  H e re fo rd  s i r e s , some o f  w h ich  w ere  u s e d  f o r  

m ore th a n  one y e a r ,  A minimum o f  f o u r  s i r e  g ro u p s w ere  

in v o lv e d  e a c h  y e a r  o f  t h i s  s tu d y  =

The tw o ra n c h e s  upon  w h ich  t h i s  s tu d y  i s  b a s e d  

w ere  o r i g i n a l l y  one r a n c h  c a l l e d  The C h ir ic a h u a  R anches 

Company o f  S o n o i t a ,  A r iz o n a , F ra n k  S , B o ic e  o f  Bono i t  a  

a n d  H enry G* B o ic e  o f  A r iv a c a ,  A r iz o n a ,  becam e t h e  ow ners 

a n d  o p e r a t o r s , r e s p e c t i v e l y ,

The g e n e r a l  m anagement m ethods a p p ly in g  t o  b o th  

ra n c h e s  h a v e  b e e n  sum m arized  by  P a h n is li  (1 9 5 8 ) ,

Management P r o c e d u r e s

The b r e e d in g  s e a s o n  f o r  b o th  h e rd s  c o v e re d  th e  

p e r io d  fro m  a b o u t A p r i l  10 t o  A u g u st 1 o f  e a c h  o f  th e

31
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t h r e e  y e a r s  o f  t h i s  s t u d y » The cow h e rd  was l a t e r  d iv id e d  

i n to  two g ro u p s ;  (1 ) cows w i th  h e i f e r  c a lv e s  a n d  (2 ) cows 

w i th  b u l l  c a lv e s .  The cow h e rd  was s u b j e c t  t o  t h e  u s u a l  

s e l e c t i o n  an d  c u l l i n g  p r o c e s s e s .  The c u l l i n g  was done 

m a in ly  a t  t h e  b e g in n in g  o f  t h e  b r e e d in g  s e a s o n . The w ean in g  

in d e x , b a s e d  e q u a l ly  on c o n fo rm a tio n  s c o r e  a n d  w ean in g  

w e ig h t a d j u s t e d  f o r  a g e  o f  c a l f  a n d  a g e  o f  dam, was u se d  a s  

one o f  t h e  a d d i t i o n a l  f a c t o r s  i n  e v a l u a t i n g  t h e  dam,

Q a  ly in g : p r o c e d u r e s

The cow h e rd  was c h ec k ed  d a i l y  d u r in g  t h e  c a lv in g  

s e a s o n  w h ic h  b e g a n  a ro u n d  t h e  m id d le  o f  Ja n u a ry  o f  each  

y e a r .  The b i r t h  d a t e ,  se x  o f  e a c h  c a l f  an d  t h e  dam o f  t h e  

c a l f  w a s , n o te d  a n d  r e c o r d e d  a n d  t h e  c a l f  was num bered  a t  

t h i s  t im e .  A p p ro x im a te ly  70 p e r c e n t  o f  t h e  c a lv e s  w ere  

b o rn  w i t h i n  50 days o f  t h e  mean b i r t h  d a y . The c a lv e s  

w ere  b ra n d e d  a n d  t a t t o o e d  a t  t h e  end o f  t h e  c a lv in g  s e a s o n .  

C o l l e c t i n g  w ean in g  d a t a :

The c a lv e s  w ere  w eaned b e tw e e n  November 29 an d  

Decem ber 4  a t  w h ich  t im e  th e y  w ere  i d e n t i f i e d  w i th  t h e i r  

dam an d  b ra n d e d  w i th  a  num ber f o r  i d e n t i f i c a t i o n .

W eaning w e ig h ts  w ere  ta k e n  an d  a  co m m ittee  o f  t h r e e  

ju d g es  s c o r e d  t h e  c a lv e s  on t h e  b a s i s  o f  c o n fo rm a tio n  a n d  

c o n d i t io n .  An a v e ra g e  o f  t h r e e  ju d g e s  s c o r e s  on conform a­

t i o n  a n d  th e  w e ig h ts  w ere  u se d  i n ; e v a l u a t i n g  t h e  c a lv e s  a s  

p o s s i b l e  h e r d  r e p la c e m e n ts .
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Range n u t r i t i o n ;

F o ra g e  f o r  g r a z in g  on t h e  two r a n c h e s  in c lu d e d  

v a r y in g  am ounts and  d e n s i ty  o f  t h e  f o l lo w in g  p l a n t s ; b l a c k ,  

s i d e  o a t s , h a i r y ,  b lu e  an d  s p r u c e  to p  g ram a , G u rle y  M e s q u i te , 

F a l s e  M e sq u ite , a n d  S a  e a t  on . M o is tu re  c o n d i t io n s  a n d  s e a s o n , 

o f  t h e  y e a r  g r e a t l y  in f lu e n c e d  t h e  a v a i l a b i l i t y  o f  t h e  more 

p a l a t a b l e  an d  d e s i r a b l e  p l a n t s , Some p a s t u r e  su p p le m e n t 

i n  t h e  fo rm  o f  s a l t , t r a c e  m i n e r a l s , d e h y d ra te d  a l f a l f a  

a n d  c o t to n s e e d  m eal was p ro v id e d  d u r in g  t h e  w i n t e r 0 A 

sy s te m  o f  p a s t u r e  r o t a t i o n  fro m  y e a r  t o  y e a r  was u s e d  t o  

r e d u c e  any  m a jo r in f lu e n c e  o f  p a s t u r e  on. t h e  d i f f e r e n c e  i n  

p e rfo rm a n c e  o f  th e  h e r d s „

S c o r in g  p r o c e d u r e ?

(1 ) G o n fo rm a tio n » The s c o r e  c a r d  u s e d  h a s  a  

ra n g e  i n  v a lu e s  from, 1 t o  15 ( F ig ,  l ) » A s c o r e  o f  15 

i n d i c a t e d  t h e  a n im a l was e q u a l  i n  c o n fo rm a tio n  t o  am 

“a t t a i n a b l e  i d e a l ” f o r  t h e  c a te g o ry  o f  body  t y p e .  I t  was 

assum ed  t h a t  f e e d e r  g ra d e  s t a n d a r d s  o f  p e r f e c t i o n  f o r  body 

.ty p e  was fo l lo w e d  by  a l l  t h r e e  s c o r e r s ,

(2 ) C o n d itio n s  The s c o r e  c a rd  a l s o  h a s  a  ra n g e  

i n  v a lu e s  fro m  1 t o  15 ( F ig ,  1 ) ,  C o n d i t io n  s c o r e  i s  s im p ly  

a n  e s t im a te  o f  t h e  d e g re e  o f  f a t n e s s  o f  t h e  a n im a l ,  A 

s c o r e  o f  15 i n d i c a t e d  t h a t  t h e  a n im a ls  c a r r i e d  a  v e ry  

s a t i s f a c t o r y  d e g re e  o f  f a t n e s s .

The t h r e e  ju d g e s  w ere  men o f  s e v e r a l  y e a r s  e x p e r­

ie n c e  i n  s c o r in g  i n  v a r io u s  p e rfo rm a n c e  t e s t i n g  p rog ram s
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an d  re m a in e d  a s  t h e  same t h r e e  ju d g e s  th ro u g h o u t  t h e  e n t i r e  

t h r e e  y e a r  p e r io d  o f  t h i s  s tu d y .  One ju d g e  i s  a  p r o f e s s o r  

o f  a n im a l s c i e n c e 9 a n o th e r ,  a  l i f e t i m e  co m m erc ia l a n d  p u re ­

b re d  r a n c h e r ,  an d  th e  t h i r d  ju d g e  i s  a  p r o f e s s o r  o f  v e t e r ­

in a r y  s c i e n c e .  T hese  t h r e e  men c o m p rise d  t h e  ju d g in g  

G om m ittee.

S t a t i s t i c a l  p ro c e d u re  %

The d a ta  f o r  c o n fo rm a tio n , c o n d i t i o n ,  an d  w e ig h ts  

a t  w e a n in g , c o l l e c t e d  o v e r  a. p e r io d  o f  t h r e e  y e a r s , w ere 

coded  an d  r e c o r d e d  on punched  c a rd s  t o  p e rm it  c o m p u ta tio n s ' 

on I n t e r n a t i o n a l  B u s in e s s  M ach in es . A c a r d  was punched  f o r  

e a c h  i n d i v i d u a l  a n im a l w i th  t h e  f o l lo w in g  in f o r m a t io n ;  

i d e n t i f i c a t i o n  o f  t h e  c a l f ,  s i r e  a n d  dam, a g e  o f  c a l f ,  

w ean in g  w e ig h t ,  c o n fo rm a tio n  s c o r e ,  c o n d i t io n  s c o r e ,  a n d  

v a r io u s  rem a rk s  t h a t  may b e  o f  v a lu e  i n  f u r t h e r  s tu d y .

The s t a t i s t i c a l  a n a l y s i s  was th e  u s u a l  c o r r e l a t i o n s  

an d  a n a l y s i s  o f  v a r i a n c e  w i th  a  n e s t e d  c l a s s i f i c a t i o n  w i th  

d i s p r o p o r t i o n a t e  s u b c la s s  num bers a c c o rd in g  t o  S n e d e e o r  

( 1 95 6 ) an d  A n d e rso n  an d  B a n c ro f t  (1 9 5 2 ) . The v a lu e s  f o r  

t h e  f o l lo w in g  w ere  fo u n d ; h e r  l i a b i l i t y  e s t im a te s  o f  con­

f o r m a t io n  a n d  c o n d i t i o n  o f  b u l l  a n d  h e i f e r  c a l v e s ,  c o r r e l a ­

t i o n  b e tw e e n  c o n fo rm a tio n  s c o r e  a n d  c o n d i t io n  s c o r e ,  a c t u a l  

w e ig h t an d  a d ju s t e d  w e ig h t ,  a n d  b e tw e e n  c o n d i t i o n  s c o r e  a n d  

a c t u a l  w e ig h t an d  a d ju s t e d  w e ig h t .  A ls o ,  c o r r e l a t i o n s  

b e tw e e n  ju d g es  w ere  c a l c u l a t e d .



RESULTS AMD DISCUSSION

A l a r g e  num ber o f  c a t t le m e n  a t te m p t  t o  p r o j e c t  

t h e  f u t u r e  v a lu e  o f  a n  a n im a l I n : - th e i r  h e rd  "by t h e  d e g re e  

o f  c o n fo rm a tio n  d e s i r a b i l i t y  o f  t h e  c a l f  a t  w e a n in g » In  

v ie w  o f  t h e  l i t e r a t u r e  p r e s e n te d ,  t h e r e  i s  a  g r e a t  d e a l  o f  

c o n f l i c t  t o  t h i s  t h in k i n g  a s  w e l l  a s  some a g re e m e n t.

Roubicek et al. (1951) obtained negative correla­

tions of conformation and quality scores with efficiency 

in a Wyoming study with Hereford and Shorthorn cattle.

T h e re  a p p e a re d  t o  b e  a  g e n e r a l  t r e n d  to w a rd  l e s s  e f f i c i e n t  

a n im a ls  i f  ju d g e s ' o p in io n s  a r e  t h e  s o l e  b a s i s  f o r  s e l e c t i o n .  

T h e i r  r e s u l t s  i n d i c a t e d  t h a t  t h e  more u p s ta n d in g  c a lv e s  at- 

w ean in g  t im e  an d  th e  n a rro w  a n d  s h a l lo w  - c h e s te d  h e i f e r s  o f  

b o th  b re e d s  w ere  t h e  m ore e f f i c i e n t  ones i n - t h e  f e e d l o t .  

C e r t a i n l y ,  t h o s e  c a lv e s  t h a t  a r e  n a rro w  a n d  s h a l lo w  th ro u g h  

t h e  c h e s t  a lo n g  w i th  t h o s e  q u i t e  u p s ta n d in g  c a lv e s  a r e  th e  

k in d  r e c e i v i n g  t h e  lo w e s t  c o n fo rm a tio n  s c o r e s  by  ju d g es  

b a s in g  t h e i r  judgm ent on  s h o w in g  s t a n d a r d s .  On t h e  o th e r  

h a n d . Brown e t  a l .  (1956) fo u n d  p o s i t i v e  m u l t i p le  c o r r e l a ­

t i o n s  b e tw e e n  a l l  body m easu rem en ts and  c o n fo rm a tio n  s c o r e  

t o  v a ry  fro m  0 .3 8  t o .0 .7 6  and  a c c o u n t in g  f o r  a s  much a s  

58 p e r c e n t  o f  t h e  v a r i a n c e  i n  s c o r e s .

36
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I t  i s  common know ledge among c a t t l e  f e e d e r s  t h a t  

t h i n  c a lv e s  w i l l  g e n e r a l l y  make more r a p i d  a n d  e f f i c i e n t  

g a in s  t h a n  f a t  c a lv e s  .o f  t h e  sam e a g e  an d  q u a l i t y . A ls o , 

r a t e  an d  e f f i c i e n c y  o f  g a in  a r e  h i g h ly  i n d i c a t i v e  o f  n e t  

p r o f i t  an d  a r e  econom ic f a c t o r s  f o r  w h ich  t h e  f e e d e r  i s  

a w a re 0 h o o k in g  a t  t h e  econom ic, a s p e c t  fro m  t h e  p ro d u c e rs  

s t a n d p o in t ,  h i s  n e t  p r o f i t  w i l l  h e  g r e a t e r  f o r  th o s e  c a lv e s  

g r a d in g  an d  w e ig h in g  m ore. F e e d e r  b u y e rs  w i l l  u s u a l ly  pay 

a  h ig h e r ,  p r i c e  f o r  t h i n  c a t t l e  o f  e q u a l  q u a l i t y  t h a n  f o r  

c a t t l e  c a r r y in g  a. h ig h  d e g re e  o f  b loom . T h is  f a c t  i s  

r e f l e c t e d  i n  o u r  a u c t io n s  a n d  t e r m in a l  m a rk e ts  th r o u g h o u t  

t h e  c o u n tr y . The w ork by  R o u b ice k  e t  a l .  (1951) does n o t  

p o i n t  o u t  a  co m p a riso n  o f  t h e  c o n d i t i o n  o f  t h e  c a lv e s  u s e d  

i n  t h e  f e e d in g  t r i a l s  a s . t o  t h i s  d e g re e  o f  f l e s h i n g  a n d  t h e  

c o n fo rm a tio n  s c o r e s  r e c e i v e d .

B o th  ra n c h e s  u n d e r  s tu d y  f o l lo w  t h e  m anagem ent 

p r a c t i c e  o f  s e l l i n g  c a lv e s  a t  w ean in g  t im e  a n d  t h e  r a n c h  

o p e r a to r s  c o n s id e r  t h e  m a t te r  o f  s c o r e  a s  b e in g  o f  econom ic 

im p o rta n c e  a s  t h e  c a t t l e  a r e  s o l d  an d  p u rc h a s e d  on a  g ra d e  

an d  w e ig h t b a s is : .  In  v ie w  o f  t h e  a s s o c i a t i o n  a s  p r e v io u s ly  

p o in te d  o u t  o f  ty p e  and  q u a l i t y  by many f e e d e r s , I t  i s  

e c o n o m ic a lly  sound  f o r  a  r a n c h e r  t o  c o n tin u e  t o  c o n s id e r  

g ra d e  w i th  w e ig h t a t  t h e  p r e s e n t  t im e .

C o r r e l a 1 1on 0b e f f 1c l e n t s  :

C o r r e l a t i o n  c o e f f i c i e n t s  b e tw ee n  c o n fo rm a tio n  s c o r e s  

o f  c a lv e s  a t  w ean in g  an d  c o n d i t i o n  s c o r e ,  a c t u a l  w e ig h t , a n d



a d ju s t e d  w e ig h t a r e  p r e s e n te d  I n  t a b l e s  1 an d  2 0 A lso  fo u n d  

i n  t h e s e  t a b l e s  a r e  c o r r e l a t i o n  c o e f f i c i e n t s  b e tw e e n  c o n d i­

t i o n  s c o r e  an d  a c t u a l  w e ig h ts  and  a d j u s t e d  w e ig h ts »

T a b le  1» C o n fo rm a tio n  s c o r e ,  c o n d i t i o n  s c o r e ,  a c t u a l  
w e ig h t ,  an d  a d j u s t e d  w e ig h t c o r r e l a t i o n s  o f  
w ean in g  h e i f e r  c a l v e s  w i t h in  h e rd s  a n d  y e a r s »

C o n d i t io n A c tu a l A d ju s te d
S c o re  . W eight. W eight

C o n fo rm a tio n  S c o re ,7 0 ,3 7 ,4 2

C o n d i t io n  S c o re ——— ,6 0 ,5 7

T a b le  2* C o n fo rm a tio n  s c o r e ,  c o n d i t i o n  s c o r e ,  a c t u a l  
w e ig h t ,  an d  a d j u s t e d  w e ig h t c o r r e l a t i o n s  o f 
w ean in g  b u l l  c a lv e s  w i t h in  h e rd s  a n d  y e a r s „

C o n d i t io n A c t u a l . A d ju s te d
. S c o re W eigh t W eight

C o n fo rm a tio n  S c o re .6 2 ,2 0  ,

CO

C o n d i t io n  S c o re ,5 2 ,5 4

The c o r r e l a t i o n  c o e f f i c i e n t s  o f  s c o r e s  a n d  w e ig h ts  

a r e  p o s i t i v e  i n  a l l  c a s e s  i n  t h i s  s tu d y .  T h is  i n d i c a t e s  

t h a t  p r o g r e s s  c a n  b e  made i n  b o th  w e ig h t an d  i n : s c o r e s  by  

s e l e c t i n g  f o r  b o th  c h a r a c t e r i s t i c s  o r  by s e l e c t i n g  f o r  

e i t h e r  s i n g l y =. T h is  i s  o f t e n  e r r o n e o u s ly  b e l i e v e d  t o  n o t  

b e  t h e  c a s e  by  some c a ttle m e n o  Some p u re b re d  a s  w e l l  a s  

com m erc ia l p ro d u c e rs  h av e  shown some r e s i s t a n c e  t o  a



s e l e c t i o n  p ro g ram  "based p re d o m in a n tly  o n :p e r fo rm a n c e  

r e c o r d s « T h ese  b r e e d e r s  h av e  a  te n d e n c y  t o  t h i n k  t h a t  su c h  

a  p ro g ram  c o u ld  d e v e lo p  b i g  ro u g h  c a t t l e  t h a t  a r e  n o t  i n  

k e e p in g  w i th  t h e  p r e s e n t  m ark e t a n d  consum er dem ands. The 

b a s i s  f o r  t h i s  r e l u c t a n c e  t o  l a r g e  ro u g h  c a t t l e  i s  t h e  

demand o f  t h e  consum er f o r  s m a l l e r  c u ts  o f  b e e f  w i th  enough 

m a rb lin g  a n d  f i n i s h  t o  g ra d e  c h o ic e .  The l a r g e  ro u g h  ty p e  

o f  c a t t l e  u s u a l ly  m ust b e  c a r r i e d  t o  a. h eav y  w e ig h t t o  t a k e  

o n : enough c o n d i t io n  t o  g ra d e  c h o ic e .  To s a t i s f y  b o th  

p ro d u c e r  an d  consum er dem ands, a n - i n t e r m e d i a te  p o in t  b e tw e e n  

t h e  tw o e x tre m e s  may b e  c o n s id e r e d .  The h i g h e s t  p o s i t i v e  

a s s o c i a t i o n  i n  t h e  ab o v e  m en tio n ed  t a b l e s  o f  c o r r e l a t i o n s  

i s  b e tw ee n  c o n fo rm a tio n  s c o r e  an d  c o n d i t i o n  s c o r e  w i th  a  

c o r r e l a t i o n  o f  0 .7 0  f o r  h e i f e r  c a lv e s  and  0 .6 2  f o r  b u l l  

c a lv e s .  T h is  p o s i t i v e  c o r r e l a t i o n : i s  i n  a g re e m e n t w i th  

Knapp a n d  H ordskog  (1956) w here  th e y  fo u n d  a  p o s i t i v e  

c o r r e l a t i o n  b e tw ee n  w ean in g  s c o r e  an d  w e ig h t t o  b e  0 .6 8 .  

O th e r  a u t h o r s , B o g a r t  a n d  E l in g s  (1 9 5 3 ) , fo u n d  co m p arab le  

p o s i t i v e  r e l a t i o n s h i p  o f  s c o r e  t o  w e ig h t.

The h ig h e r  c o r r e l a t i o n  o f  s c o re  t o  c o n d i t i o n  i n  th e

c a s e  o f  t h e  h e i f e r  c a lv e s  may b e  e x p la in e d  by  t h e  f a c t

h e i f e r s  t e n d  t o  r e a c h  r e l a t i v e  p r o p o r t io n s  o f  body  makeup

a  b i t  e a r l i e r  th a n  m ale c a l v e s , ' An a v e ra g e  o f  t h e  c o n d i t io n  

s c o r e s  g iv e n  by  t h e  co m m ittee  o f  ju d g es  w e re  h ig h e r  f o r  

h e i f e r  c a lv e s  i n  t h e  c a s e  o f  b o th  h e rd s  ( t a b l e  3 ) . An



i n f e r e n c e  ra y  a l s o  "be m ades s i n c e  t h e  h e i f e r s  c a r r i e d  a  

h ig h e r  d e g re e  o f  f a t n e s s  th a n  t h e  b u l l  c a lv e s  a s  i n d ic a t e d  

by  th e  c o n d i t i o n  s c o r e s , t h a t  t h e  d eg ree , o f  c o n d i t i o n  c o u ld  

p o s s ib ly  b e  i n f lu e n c i n g  t h e  c o n fo rm a tio n  s c o r e s  g iv e n  th e  

a n im a ls  by  t h e  ju d g e s » V ery  l i t t l e  w ork h a s  b e e n  p u b l i s h e d  

on th e  in f lu e n c e  o f  c o n d i t io n  on  c o n fo rm a tio n  s c o r e s 0 

G reen  (1957 ) o b se rv e d  t h a t  t h e  d e g re e  o f  f a t n e s s  may h a v e  

a n  i n f lu e n c e  o n : th e  s c o r e  g iv e n  a n  a n im a l f o r  c o n fo rm a tio n ,.

He a l s o  i n d i c a t e d  t h a t  a t  num erous t im e s  f a t  a n im a ls  r e c e i v e d  

h ig h e r  s c o r e s  th a n  th e y  p ro b a b ly  w ould  i f  th e y  w ere  i n  a 

l e s s  f a t  c o n d i t io n .

The ra n g e  o f  mean c o n fo rm a tio n  s c o r e s  d u r in g  and. 

among th e  t h r e e  y e a r s  i n  b o th  h e rd s  was 10 = 7 t o  l i e 4  f o r  

b u l l  c a lv e s  w h ile  t h i s  mean ra n g e  was 11=2 t o  1 1 ,7  f o r  

h e i f e r  c a lv e s  ( t a b l e  3 ) •  The a v e ra g e  c o n fo rm a tio n  s c o r e  

made by  t h e  ju d g es  f o r  a l l  y e a r s  was 1 0 ,9 5  f o r  b u l l  c a lv e s  

a n d  1 1 ,4  f o r  h e i f e r  c a lv e s .  The h e i f e r  c a lv e s  te n d e d  t o  

v a ry  l e s s  an d  s c o r e  h ig h e r  i n  c o n f o r m a t io n

C o n fo rm a tio n  s c o r e s  w ere  p ro b a b ly  a f f e c t e d  l i t t l e  

by  t h e  d i f f e r e n c e s  i n  d e g re e  o f  f a t n e s s  o f  a n im a ls  b e tw een  

t h e  two h e r d s .  A ls o , w e ig h t d i f f e r e n c e s  o f  c a lv e s  b e tw ee n  

t h e  tw o h e rd s  a p p e a re d  t o  h av e  l i t t l e  e f f e c t  on t h e  d i f f e r ­

e n ces  o f  s c o r e s .  I t  may b e  assum ed  t h a t  t h e  ju d g e s  h a d  a  

te n d e n c y  t o  s c o r e  on a  r e l a t i v e  b a s i s  w i t h in  e a c h  h e rd  ev en  

th o u g h  t h e  s c o r in g  was done i n  s u c c e s s iv e  d a y s .  I t  i s



T a b le  3» Means o f  A c tu a l  W eig h ts  s A d ju s te d  W eig h ts  9 
C o n fo rm a tio n  S c o r e s , a n d  C o n d i t io n  9 c o re s  =

Means o f  A c tu a l  W eig h ts o §
-

1952 1953 1954 3 T e a r  A v erag e

H erd  (1 )
B: . 

H

566

505

557

497

568

461

563

487

H erd (2 )
B

H

544

467

515

489

533

453

531

470

Mean A d ju s te d  W eig h ts

1952 1953 1954 3 Y e a r A verage

H erd  (1 )
B

H

554 

, . 414

553

495

550

463

552

457

H erd  (2 )
B

H

509

453

544

500

' 522 

446

525

467

Mean 0o n fo rm a tio n  S c o re s

1952 1953 1954 3 T e a r  A verage

H erd  (1 )
B

H

11 o 2

1 1 ,5

1 0 ,7

1 1 .5

1 1 .3

1 1 .3  -

1 1 .0  - 

1 1 .4

H erd  (2 )
B

H

10 o 8

1 1 ,3

1 0 .7

1 1 .2

1 1 .4

1 1 .7

1 0 .9

1 1 .4

Mean C o n d i t io n  S c o re s

1952 1953 1954 3 T ear. A verage

H erd  (1 )
B.

H

1 2 .1

1 1 .9

1 0 .9

1 1 .5

1 1 .6

1 1 ,7

1 1 .5

1 1 .7

H erd  (2 )
B

H

1 0 .8

1 1 .7

1 0 .7

1 2 .1

1 1 .6  ~ 

1 1 .7

1 1 .0

1 1 .8
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s u s p e c te d  t h a t  d i f f e r e n c e s  due t o  s e x - s i r e - y e a r - r a n c h  

i n t e r a c t i o n  w ere  p r e s e n t  ( t a b l e s  4  a n d  5)«  H ow ever, t h i s  

s tu d y  does n o t  p r e s e n t  s t a t i s t i c a l  d a ta  t o  s u b s t a n t i a t e  

t h i s  s u p p o s i t i o n .

The ra n g e  o f  means o f  c o n d i t i o n  s c o r e  ( t a b l e  3 ) f o r  

t h e  t h r e e  y e a r s  i n  b o th  h e rd s  v a r i e d  more t h a n  c o n fo rm a tio n  

s c o r e  f o r  b u l l  c a lv e s .  T h is  r a n g e  was 1 0 .7  t o  1 2 .1  f o r  

b u l l  c a lv e s  a n d  i n  .th e  same r e s p e c t  a  c o n d i t i o n  s c o r e  ra n g e  

o f  1 1 .5  t o  1 2 .1  f o r  h e i f e r  c a l v e s ,  i n d i c a t i n g  t h e  h e i f e r s  

w ere  more s i m i l a r  i n  d e g re e  o f  f a t n e s s .  The l a r g e r  v a r i a t i o n  

i n  c o n d i t i o n  s c o r e s  o f  t h e  b u l l  c a lv e s  may p o s s ib l y  b e  

a t t r i b u t e d  t o  t h e  n u t r i t i o n  v a r i a t i o n  o f  th e  t h r e e  y e a r s .

I t  i s  n o te d  t h a t  t h e  lo w e s t  c o n d i t io n  s c o r e s  f o r  

b u l l s  was o b ta in e d  i n  1953 , a  r e l a t i v e l y  d ry  y e a r .  The 

h e i f e r s  seem  t o  r e a c h  a  m a tu re  s i z e  e a r l i e r  a n d  a t  a  

s m a l l e r  s i z e ,  .c o n se q u e n tly  w ere  n o t  in f lu e n c e d  a s  much a s  

b u l l s  t h a t  a l s o  t e n d  t o  grow f o r  a  lo n g e r  p e r i o d  t o  r e a c h  

m a tu re  s i z e .  T h e re  i s  a l s o  t h e  q u e s t io n  o f  t h e  more r a p i d  

r a t e  o f  g ro w th  o f  b u l l s  a s  com pared t o  h e i f e r s .  S ex  i s  a  

g e n e t i c a l l y  d e te rm in e d  v a r i a b l e  an d  each  se x  may re s p o n d  

d i f f e r e n t l y  t o  t h e  same e n v iro n m en t p a r t i c u l a r l y  d u r in g  

t h e  s u c k l in g  p e r io d .

The a v e ra g e  mean w e ig h t f o r  b u l l  c a lv e s  was g r e a t e r  

th a n  h e i f e r s  i n  a l l  y e a r s  o f  t h e  s tu d y  f o r  b o th  a c t u a l  a n d  

a d ju s t e d  w e ig h t .  T h is  i s  i n  a g re e m e n t w i th  t h e  f in d in g s  o f
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T a b le  4 , V a r ia n c e  A n a ly s is  and  H e r i t a b i l i t - y  E s t im a te s  o f  
O o n fo n a a tio n . C o n d i t io n ,  an d  W eaning W eigh t 
o f  H e i f e r  C a lv es

S o u rc e  o f d f  ■
Mean S q u a re s

V a r i a t i o n
O o n fo r- 
m a tio n

C ondi­
t i o n

W eaning  E x p e c te d  
W e ig h t M ean■S q u a re s

B etw een
y e a rs . 2 0 .5 0 0 .2 2 1 9 ,5 6 3  = V e ^ l l . 90V 8426. 80Vh453

B e tw een  
h e rd s 3 0 .0 0 1*33 6 ,0 8 2  = V e+11. 95V84$6 * 80Vh

B etw een  
s i r e s 10 2 .9 0 1 .0 0 3 ,5 6 2  = V e^S.gV s

W ith in  s i r e s  
w i t h in  h e rd s  
a n d  y e a r s 145 1 .4 7 0=64 3 ,9 1 8  = Ve

0 o n f o rm a tio n  t

V a r ia n c e  Component 
E r r o r  (Ve)
S i r e s  (Vs)
H erds (Vh 
Y e a rs  (Vy

C a lc u la te d  V a r ia n c e P e r c e n t
1 .4 7 9 0 .0
0 .1 6 1 0 .0
0 .0 0 *0.0
0 .0 0 0 .0
1 .6 3 1 0 0 .0

f o r m a t i o n s 4Vs .* 0 .6 4 = *39
Vs+Ve 1 .6 3

C o n d itio n s
V a r ia n c e  Com ponent 

E r r o r  (V’e)™
S i r e s  (V s) 

.H erds (Vh)
Y e a rs  (Vy)

C a lc u la te d  V a r ia n c e

0 . 64
0 .0 2 4
0.00
0 .7 0 4

P e r c e n t
9 0 .9

5 .7
3*4
0.0

1 0 0 .0

H er i t a b  i l i t y - C  o n d i t  io n  = 4Vs = p . 16 = 24
V stV e 0 .6 8
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T a b le  5= V a r ia n c e  A n a ly s is  an d  H e r it -a b i  1 i t y  E s t im a te s  o f  
C o n fo rm a tio n , C o n d i t io n ;  an d  W eaning W eigh t 
o f  B u l l  C a lv e s .

S o u rc e  o f d f Mean S q u a re s
V a r i a t i o n

C o n fo r­
m a tio n

C ondi­
t i o n

. W eaning 
W eig h t

E x p e c te d  
Mean S q u a re s

B etw een
y e a r s 2 5 .5 6 1 1 .0 0 4 ,5 1 3  = Ve4.11.70V 8427. 5iVh4-5

B etw een
h e rd s 3 0 . 6? 8 .3 3 1 5 ,4 6 9  = V6 4 1 1 .39VS427. 04Vh

B etw een
s i r e s 10 1 .2 0 0 .4 0 6 ,6 9 5  = Ve4-9.49V s

W ith in  s i r e s  
w i th in  h e rd s  
an d  y e a r s 148 1 .4 9 0 .5 1 6 ,3 6 0  - Ve

C o n fo rm atio n s

V a r ia n c e  Component 
E r r o r  (Ve) "  
S i r e s  (Vs)
H erds (Vh)
T e a rs  (Vy)

C a lc u la te d  V a r ia n c e  
1 o 49  
0.00 
0.00 
0.10  .

1 .5 9

H er i t  ab  i  1 i ty - C o n f  o r  m at io n  ,= 4Vs
Vs-tVe

0 = 00

H e rc e n t
93

0
0

 1
100

C o n d itio n s
V a r ia n c e C o m p o n e n tJompt

WefError 
S i r e s  
H erds (Vh) 
T e a rs  (Vy)

C a lc u la te d  V a r ia n c e  
' 0 .5 1  ■
0.00 
0 .2 9  
0.20 
1.00

P e rc e n t
51

0
29
20

100

H e r i t  ab  i 1 i t y - C o n d i t  io n  = 4V s = 0 .0 0
Vs+Ve



s e v e r a l  a u th o r s  a s  n o te d  i n  t h e  re v ie w  o f  l i t e r a t u r e .  Among 

• t h e s e ,  P a lm ish  (1 9 5 8 ) , w o rk in g  w i th  t h e  same h e rd s  in c lu d e d  

i n  t h i s  s t u d y ,  fo u n d  t h a t  t h e  a v e ra g e  w e ig h t o f  m ale c a lv e s  

t o  h e  c o n s id e r a b ly  g r e a t e r  th a n  t h a t  o f  t h e  fe m a le s  on b o th  

t h e  E m pire  an d  A r iv a e a  R a n c h e s . He fo u n d  a  se x  d i f f e r e n c e  

i n  w e ig h t t o  r a n g e  from  44 t o  99 pounds a t  205 days o f  a g e .  

The mean a d j u s t e d  w e ig h ts  o f  a l l  t h r e e  y e a r s  o f  t h i s  s tu d y  

f o r  - h e i f e r  an d  b u l l  c a lv e s  w ere  com pared . A ra n g e  i n  

a d ju s t e d  w e ig h t i n  f a v o r  o f  b u l l  c a lv e s  was fo u n d  t o  b e  44 

t o  140 pounds i n  c o n s id e r in g  w e an in g  d a ta  fro m  1952 th r o u g h  

1953 a t  270 days o f  a g e .

B o tk in  an d  W h atley  (1953) , i n  w o rk in g  w i th  Oklahoma 

ra n g e  H e r e f o r d s ,  r e p o r t e d  a  mean d i f f e r e n c e  b e tw e e n  s t e e r  

an d  h e i f e r  c a lv e s  o f  25 pounds a t  210 days o f  a g e .  K oger 

a n d  Knox (1945) a d ju s t e d  w ean in g  w e ig h ts  o f  h e i f e r  c a lv e s  

t o  205 days o f  a g e  i n  w h ich  th e y  fo u n d  h e i f e r  c a lv e s  t o  b e  

32 pounds l i g h t e r  th a n  b u l l  c a lv e s  o f  t h e  same a g e .

F u r t h e r  a n a l y s i s  o f  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  

i n  t a b l e s  1 an d  2 i n d i c a t e  a n o th e r  se x  d i f f e r e n c e  i n  th e  

r e l a t i v e  a s s o c i a t i o n  by  t h e  ju d g e s  o f  c o n fo rm a tio n  t o  b o th  

a c t u a l  an d  a d j u s t e d  w e ig h ts .  - A c o r r e l a t i o n  c o e f f i c i e n t  o f  

c o n fo rm a tio n  s c o r e  t o  a c t u a l  an d  a d ju s t e d  w e ig h t was 

e s t im a te d  t o  b e  0 .3 7  a n d  0 .4 2 ,  r e s p e c t i v e l y ,  f o r  h e i f e r  

c a lv e s .  T h is  may i n d i c a t e  t h a t  s i z e  o f  c a l f  a t  w ean ing  

te n d e d  t o  h av e  l i t t l e  i n f lu e n c e  on t h e  ju d g e s  r a t i n g  o f
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t h e  a n im a l on c o n fo rm a tio n , y e t  a  h i t  more in f lu e n c e  w i th  

h e i f e r s  th a n  i n  t h e  e a s e  o f  b u l l  c a lv e s .  The same c o r r e l a ­

t i o n s  on b u l l  c a lv e s  w ere  0 ,2 0  and  0 ,2 8 ,  r e s p e c t i v e l y .  I t  

i s  b e l i e v e d  t h a t  a t  t h e  270 day mean w ean in g  a g e ,  b u l l  

c a lv e s  t e n d  t o  r e a c h  t h e  f a s t  g ro w in g  an d  aw kw ard s t a g e  a n d  

• p o s s ib ly  t e n d  t o  s t r e t c h  o u t  m ore , In  v iew  o f  t h e s e  su p -  . 

p o s i t i o n s ,  t h e  ju d g e s  may a c t u a l l y  b e  i n f lu e n c e d  i n  s c o r in g  

them  down on c o n fo rm a tio n .

I n  t h e  c a s e  o f  b o th  h e i f e r s  an d  b u l l s ,  a  h ig h e r  

c o r r e l a t i o n  was o b se rv e d  b e tw e e n  c o n fo rm a tio n  s c o r e  a n d  

a d j u s t e d  w e ig h t t h a n  b e tw e e n  c o n fo rm a tio n  s c o r e  an d  a c t u a l  

w e ig h t .  H ow ever, t h i s  d i f f e r e n c e  was n o t  s i g n i f i c a n t .

One q u e s t io n  may b e  r a i s e d  i n  t h a t  t h e  c o r r e l a t i o n  

c o e f f i c i e n t s  o f  c o n fo rm a tio n  s c o r e  t o  w e ig h t ,  e s t im a te d  t o  

b e  ,4 0  f o r  h e i f e r s  a n d  ,2 4  f o r  b u l l  c a l v e s ,  i n  t h i s  s tu d y  

may seem  low  i n  l i g h t  o f  t h e  h ig h  p o s i t i v e  c o r r e l a t i o n  o f  

c o n d i t io n  s c o r e  t o  w e ig h t and  o f  c o n fo rm a tio n  s c o r e  t o  

c o n d i t i o n .  T h is  lo w e r a s s o c i a t i o n  o f  c o n fo rm a tio n  s c o r e  t o  

w e ig h t l e a d s  one t o  b e l i e v e  t h e  s c o r e r s  a r e  lo o k in g  a t  two 

t h i n g s ,  w e ig h t and  f a t n e s s  i n  a r r i v i n g  a t  a  c o n d i t i o n  s c o r e , ■ 

A ls o ,  a r e  a l lo w in g  c o n d i t i o n  o f  t h e  a n im a l t o  in f lu e n c e  

t h e i r  a p p r a i s a l  o f  t h e  r e l a t i v e  p r o p o r t io n  o f  p a r t s  im  

e s t a b l i s h i n g  a  c o n fo rm a tio n  s c o r e .

I t  m ust b e  f u r t h e r  n o te d  t h a t  c o n fo rm a tio n  a n d  

c o n d i t io n  s c o r e s  a r e  g iv e n  a  n a rro w  ra n g e  i n  e v a lu a t in g
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a n im a ls  „ On t h e  e t h e r  h a n d , w e ig h t i s  a n  a c t u a l  a n d  f a c t u a l  

a p p r a i s a l .  A few  s m a ll  a n im a ls  b e lo w  a v e ra g e  i n  w e ig h t may 

r e c e i v e  a  h ig h  c o n fo rm a tio n  s c o r e  "because o f  d e s i r a b l e  

b a la n c e ,  s h o r tn e s s  o f  body an d  l e g s .  A few  h i g h e r  s c o r e s  

on .an im als  o f  t h i s  ty p e  w ould r e d u c e  th e  a s s o c i a t i o n  o f  

c o n fo rm a tio n  t o  w e ig h t .  One o f  t h e  ju d g es  i n  p a r t i c u l a r  

h a d  a  te n d e n c y  t o  S c o re  some s m a l l e r ,  t y p i e r  c a t t l e  h ig h e r  

t h a n  t h e  o th e r  tw o ju d g e s .

C o n fo rm a tio n -w e ig h t r e l a t i o n s h i p  i n  t h i s  s tu d y  was 

fo u n d  t o  h a v e  a  lo w e r c o r r e l a t i o n  v a lu e  t h a n  t h a t  fo u n d  by 

Knapp an d  B o rd sk o g  (1 9 5 6 ) . T h ese  a u th o r s  o b ta in e d  a  s i g n i ­

f i c a n t  c o r r e l a t i o n  o f  t h e s e  c h a r a c t e r i s t i c s  a t  w ean in g  t o  

b e  0 .6 8 .  They a l s o  o b ta in e d  a  c o r r e l a t i o n  v a lu e  o f  0 .6 4  

f o r  s l a u g h t e r  s t e e r  g ra d e  t o  f i n a l  f e e d l o t  w e ig h t an d  a  

c a r c a s s  g ra d e  t o  f e e d l o t  w e ig h t r e l a t i o n s h i p  o f  0 .5 4 .  I t  

was p o in te d  o u t in . t h e i r  s tu d y  t h a t  a  s u b s t a n t i a l  p a r t  o f  

t h e  v a r i a n c e  i n  s c o r e s  a n d  g ra d e s  i s  a c c o u n ta b le  t o  w e ig h t .

R o l l i n s  a n d  Wagnon (1956) i n d i c a t e d  a  se x  d i f f e r e n c e  

i n  g ra d e  was l a r g e l y  due t o  d i f f e r e n c e  i n  w e ig h t ,  a n d  t h a t  

18 p e r c e n t  o f  t h e  v a r i a n c e  i n  w ean in g  g ra d e  on a  w i t h in  

y e a r  b a s i s  was due t o  v a r i a t i o n  i n  w ean in g  w e ig h t .  Brown 

e t  . a l e  (1956) s t a t e d  t h a t  a p p a r e n t ly  m ost s c o r e r s  c o n s c io u s ly  

o r  u n c o n s c io u s ly  gave w e ig h t c o n s id e r a b le  im p o rta n c e  i n  

a r r i v i n g  a t  a  c o n fo rm a tio n  s c o r e .  F u r th e r m o r e , t h e  r a t h e r  

c o n s i s t e n t  p o s i t i v e  r e l a t i o n s h i p  b e tw ee n  w e ig h t an d  s c o r e
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b o th  g r o s s ly  a n d  In d e p e n d e n t o f  o th e r  m easu rem en ts i s  a t  

v a r i a n c e  w i th  t h e  common h e ld  v ie w p o in t  t h a t  s m a l l  c a t t l e  

a r e  f a v o r e d  i n  ty p e  e v a lu a t io n .

I t  i s  f u r t h e r  i n d i c a t e d  ( t a b l e  6 ) t h a t  c o r r e l a t i o n  

c o e f f i c i e n t s  among s c o r e r s  show a  h ig h e r  d e g re e  o f  a g r e e ­

ment a n d  u n i f o r m i ty  i n  t h e  e v a l u a t i o n  o f  c o n d it io n , th a n  

th e y  d id  i n  s c o r in g  c o n fo rm a tio n . The lo w e s t  c o r r e l a t i o n s  

among ju d g e s  was i n  g iv in g  a n im a ls  a  c o n fo rm a tio n  s c o r e  

( t a b l e  7)« T h is  i n d i c a t e s  t h a t  t h e r e  i s  d is a g re e m e n t  

among ju d g es  a s  t o  w ha t c o n s t i t u t e s  th e  i d e a l  ty p e  i n  

w ean in g  c a l v e s .  T h is  may b e  a t t r i b u t e d  t o  t h e  d i f f e r e n c e  

i n  t h e  e x p e r ie n c e ,  t r a i n i n g ,  an d  b a c k g ro u n d  o f  e a c h  o f  th e  

ju d g es  f o r  t h i s  p a r t i c u l a r  ty p e  o f  w ork . T a b le  8 a l s o  ■ 

p o in t s  o u t t h a t  two ju d g e s  s c o r e d  t h e  c a lv e s  i n  a  m anner 

r e s u l t i n g  i n  a  much lo w e r c o n d i t io n - - c o n f o r m a t io n  a s s o c i a ­

t i o n  th a n  th e  t h i r d  ju d g e . T h e re  i s  no q u e s t io n  b u t  w hat 

t h e r e  e x i s t s  a  v a ry in g  am ount o f  d is a g re e m e n t  among b e e f  

c a t t l e  p ro d u c e rs  and  l i v e s t o c k  ju d g es  e v e ry w h ere  i n  p l a c in g  

v a l u e s ' o n 7a n im a ls .  T h is  s i t u a t i o n  may b e  o f  v a lu e  i n  

a n im a l im p ro v em en t•a s  s e l e c t i o n  p rog ram s f  i t t i n g ,  t h e s e  . 

d i f f e r e n t  i d e a l s  a r e  p r a c t i c e d .  Time u s u a l ly  p ro v e s  o u t  

t h e  so u n d e r  p rog ram s a n d  p r o g r e s s  c o n t in u e s .

H e r i t a b i l l t y  E s tim a te s , o f  G o n f o r  mat I  on an d  C o n d it io n  

H e r l t a b i l i t y  e s t im a te s  o f  c o n fo rm a tio n  an d  c o n d it io n !  

s c o r e s ,  w i t h in  s e x e s ,  a r e  shown in . t a b l e s  3 a n d  4 . - T hese



49

T a b le  6„ C o r r e l a t i o n  C o e f f i c i e n t s  B etw een  S c o r e r s  f o r  
C o n d i t io n  by H erds a n d  S ex es  W ith in  Y e a r s „

Scorers

S-P S-BS p-b:

B u l l s .7 2 .66 .7 1
H erd  1

H e i f e r s .7 3 .6 4 .60"

B u l l s .6 6 .7 6 .6 8
H erd  2

H e i f e r s .6 5 .6 0 .6 6

T a b le  7® C o r r e l a t i o n  C o e f f i e l e n t s  B etw een  S c o r e r s  f o r  
C o n fo rm a tio n  b y  H erds and. S ex es W ith in  Y ears

Scorers

S-P S-B P-B:

Bulls .4 1 .4 7 .55;"
Herd 1

Heifers .5 4 , .4 2 .52,

Bulls .2 8 .55 .35
Herd 2

Heifers . .5 1 .6 4 .6 3

T a b le  8 . C o r r e l a t i o n  C o e f f i c i e n t s  B e t w e e n  C o n d it io n  
a n d  C o n fo rm a tio n  f o r  t h e  V a r io u s  Ju d g es  by  
Herds, and  S ex es  W ith in  Y e a r s »

S c o r e r s

S P . B-

Herd 1
Bulls

Heifers

.3 4

.3 9

.36

.50

.5 7

.6 0

Herd 2
Bulls .53 .2 2 .65

Heifers .6 2 ,53 .7 3
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c a l c u l a t i o n s  a r e  acco m p an ied  by. sum m aries o f  v a r i a n c e  

a n a l y s i s «, mean s q u a r e s ,  an d  t h e  e x p e c te d  mean s q u a r e s ,  a lo n g  

w i th  e s t im a te s  o f  t h e  p e r c e n ta g e  o f  th e  t o t a l  v a r i a t i o n ;  

a c c o u n ta b le  t o  e a c h  o f t h e  v a r i a b l e s  c o n s id e re d *

T h e re  i s  a  m arked d i f f e r e n c e  i n  t h e  h e r l i a b i l i t y  

e s t im a te s  f o r  e a c h  o f  t h e s e  f a c t o r s  b e tw e e n  s e x e s .  T h ere  

a l s o  a p p e a rs  t o  b e  some d i f f e r e n c e  i n  d e g re e  o f  in f lu e n c e  

on t h e  s e x e s  by  t h e  d i f f e r e n t  v a r i a b l e s  c o n s id e r e d .  The 

e s t im a te d  h e r i t a b i l i t y  o f  c o n fo rm a tio n  f o r  h e i f e r  c a lv e s  

was 39 p e r c e n t .  The c o m p arab le  e s t im a te  f o r  b u l l  c a lv e s  

was z e r o .  A bout 9 0  p e r c e n t  o r  more o f  t h e  t o t a l  v a r i a n c e  

i n  b o th  t h e  b u l l s  an d  h e i f e r s  was due t o  w i t h in  s i r e s ,  

h e r d s ,  an d  y e a r  e f f e c t . The b a la n c e  o f  t h e  v a r i a t i o n  o f  

h e i f e r s  was b e tw e e n  s i r e s  w i t h in  h e rd s  a n d  y e a r s .  Y ear 

d i f f e r e n c e s  a c c o u n te d  f o r  t h e  b a la n c e  o f  t h e  t o t a l  v a r i a t i o n  

f o r  b u l l s .

Somewhat s i m i l a r  co m p ariso n s  a r e  fo u n d  b e tw ee n  

t h e  s e x e s  f o r  h e r i t a b i l i t y  e s t im a te s  f o r  c o n d i t i o n .  The 

e s t im a te  o f  h e r i t a b i l i t y  o f  c o n d i t i o n  was 24 p e r c e n t  f o r  

h e i f e r s  an d  a g a in  z e ro  f o r  b u l l s .  T h a t f r a c t i o n ,  o f  t h e  

t o t a l  v a r i a n c e  o f  t h e  d i f f e r e n t  s o u rc e s  f o r  h e i f e r s  was a s  

f o l l o w s i e r r o r  9 0 .9  p e r c e n t ,  s i r e s  5 .7  p e r c e n t  a n d  3»4 p e r ­

c e n t  due  t o  h e rd  e f f e c t .  F i f t y - o n e  p e r c e n t  o f  t h e  v a r i a n c e  

i n  c o n d i t io n  s c o r e  f o r  b u l l s  was due t o  e r r o r  w h i le  h e rd  a n d  

y e a r  e f f e c t  a c c o u n te d  f o r  29 an d  20 p e r c e n t ,  r e s p e c t i v e l y .
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The heritability of conformation and condition 

appears to be reasonable for heifers. These conformation 

estima.tes of heritability compare favorably \vith the 36 per­

cent average est inn ted by Rollins and ~ilagnon ( 1956). Other 

estimates obtained include Koger and Knox (1952), 50 and 

30 percent; Knapp and Clark (1950), 28 percent. 

The standard deviation for actual 1·1eaning t"l'eight 

was observed to be higher for bulls tr~n would be expected 

due to the magnitude of numbers. This g..reater variation 

in weaning weights (tables 3 and 4) of bull calves within 

a sire group may be causing the lo1·1er heritability in bull 

scores. This may indicate a ivider range of differences of 

scores among bull calves from individual sires than there 

are differences between bull calves from different sire 

groups. \tfith this increased variation in -v1eaning t·reights, 

\·rould lead one to the SU1)pos1tion that a vlider variation 

in scores \vould be expected. This, hO\iever, is not the 

case in this study irJith bull calves. The explanation for 

this may be one of t't."l'O things ; the judges are not using a 

wide enough range that is available on the scoring card 

(figu.re 1) in scoring the bull calves or the calves are 

very uniform. If the latter is the case, the variance is 

srrall and the heritability ,.1ill be sma.ll if there is this 

high def:ree of homozygosity. There is reason to suspect 

t'b..at this degree of homozygosity of bulls and the judges 



s c o r in g  o f  t h e  a n im a ls  a c c u r a t e l y  i s  n o t  t h e  c a s e .  T h is  

s ta te m e n t  i s  made i n  v iew  o f  t h e  f a c t  t h a t  t h e  d e g re e  o f  

v a r i a t i o n  i s  n o t  t h e  same f o r  "both s e x e s 0 The trem en d o u s 

v a r i a n c e  due t o  w i th in  s i r e s  l e a d s  one t o  s u s p e c t  t h a t  i n  

t h e  c a s e  o f  t h e  z e ro  h e r l i a b i l i t y  o f  b u l l s  $ t h e  ju d g e s  a r e  

n o t  s c o r i n g  c o n fo rm a tio n  w i th o u t  t h e  in f lu e n c e  o f  o th e r  

f a c t o r s .
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W eaning w e i ^ i t s  an d  sc o n e s  o f  con f o r  mat io n  and  

c o n d i t io n  w ere  o b ta in e d  o v e r  a  t h r e e  y e a r  p e r io d  on H ere­

f o r d  c a lv e s  o f  b o t h  s e x e s  a t  two r a n c h e s  i n  S o u th e r n  

A rizona,o The same t h r e e  men. s c o r e d  t h e  c a lv e s  o f  b o th  h e rd s  

a t  w e an in g  t im e  f o r  a l l  t h r e e  y e a r s 0 A t o t a l  o f  164 b u l l  

c a lv e s  a n d  161 h e i f e r  c a lv e s  w ere  u s e d  i n  t h e  s tu d y o

1« H e i f e r  c a lv e s  te n d e d  t o  v a ry  l e s s  a n d  s c o r e  

h i g h e r  i n  c o n fo rm a tio n  a n d , w i th  t h e  e x c e p t io n  o f  one y e a r  

i n  one o f  t h e  tw o h e r d s , s c o re d  h ig h e r  i n  c o n d it io n ^

2 0 P ro g re s s  i n  t h e  p e rfo rm a n c e  o f  c a t t l e  can  b e  

made i n  b o th  w e ig h t  an d  i n  c o n fo rm a tio n  b y  s e l e c t i n g  f o r  

b o th  c h a r a c t e r i s t i c s  o r  by  s e l e c t i n g  f o r  e i t h e r  s in g ly *

The c o r r e l a t i o n  c o e f f i c i e n t  o f  s c o r e s  an d  w e ig h ts  a r e  

p o s i t i v e  i n  a l l  c a s e s  i n  t h i s  s t u d y ,

3» A h ig h  p o s i t i v e  c o r r e l a t i o n  o f  0 ,7 0  an d  0 ,6 2  

f o r  h e i f e r  and  b u l l  c a l v e s ,  r e s p e c t i v e l y ,  was fo u n d  b e tw e e n  

c o n fo rm a tio n  a n d  c o n d i t i o n  s c o r e s .  The h e i f e r s  r e c e iv e d  

a  h i g h e r  c o n d i t i o n  s c o r e  a s  w e l l  a s  a  h ig h e r  c o n fo rm a tio n  

s c o r e .  The f a t n e s s  o f a n im a ls  a p p e a re d  t o  in f lu e n c e  t h e  

s c o r e r s  i n  v a r y in g  d e g re e s  a s  t o  t h e  r e l a t i v e  p r o p o r t io n  

o f  p a r t s ,  i n  p l a c in g  a  c o n fo rm a tio n  s c o r e  on t h e  c a lv e s  a t  

w eaningo

53
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4» A c o r r e l a t i o n : o f  o v e r  0*50 was o b ta in e d  b e tw e e n  

c o n d i t io n  s c o r e  a n d  a c t u a l  a n d  a d ju s t e d  w e ig h ts  0 H ow ever, 

a  c o n fo rm a tio n  s c o r e  t o  a c t u a l  w e ig h t c o r r e l a t i o n  was fo u n d  

to  b e  0 ,5 7  f o r  h e i f e r s  an d  0 ,2 0  f o r  b u l l s , E v a lu a t io n s  

w ere  made by ju d g es  i n  w h ich  a  n a rro w  ra n g e  f o r  c o n fo rm a tio n ) 

an d  c o n d i t io n  s c o r e s  w ere  u s e d  w h ile  a  w ide ra n g e  i n  a c t u a l  

w e ig h t was t h e  e a s e .  W eig h ts  w ere  a c t u a l  m easu rem en ts  an d  

s c o r e s  w ere  a n  a v e ra g e  o f  t h e  th r e e ,  ju d g es  e v a lu a t io n s  o f

th e  a n im a ls .  The lo w e r a s s o c i a t i o n  o f  c o n fo rm a tio n  s c o r e
.

t o  w e ig h t i n  t h e  c a s e  o f  b u l l  c a lv e s  may i n f e r  t h a t  t h e  

ju d g es  a r e  lo o k in g  a t  w e ig h t an d  f a t n e s s  i n  a r r i v i n g  a t  a  

c o n d i t io n  s c o r e  a n d  i n  t u r n  a l lo w in g  c o n d i t i o n  t o  i n f lu e n c e  

judgm ent o f  c o n fo rm a tio n . B u l l  c a lv e s  seem  t o  r e a c h  a  fa s t-  

g row ing  an d  awkward: s t a g e  a n d  t e n d  t o  s t r e t c h  o u t more a t  

270 days o f  a g e  th a n  h e i f e r s  a n d ,  c o n s e q u e n t ly , t h e  ju d g es  

may b e  in f lu e n c e d  i n  s c o r in g  them  lo w e r  on c o n fo rm a tio n ,

5 ,  W eigh t d i f f e r e n c e s  o f  c a lv e s  b e tw e e n  t h e  two 

h e rd s  a p p e a re d  t o  h ave  l i t t l e  e f f e c t  on:-, th e  d i f f e r e n c e s  i n  

s c o r e s .  The ju d g es  h a d  a  te n d e n c y  t o  s c o r e  t h e  c a lv e s  i n  

e a c h  h e r d . om:a r e l a t i v e  b a s i s . ,

6 ,  C o r r e l a t i o n  c o e f f i c i e n t s  o f  s c o r e s  among th e  

d i f f e r e n t  ju d g e s  i n d i c a t e d  a  h ig h  d e g re e  o f  a g re e m e n t i n  

e v a lu a t i n g  c o n d i t i o n .  Lower c o r r e l a t i o n s  among ju d g es  f o r  

c o n fo rm a tio n  a n d  t h e  a v e ra g e  c o r r e l a t i o n  c o e f f i c i e n t s  b e tw e e n  

c o n d i t i o n  a n d  c o n fo rm a tio n  f o r  e a c h  ju d g e  by  h e rd s  and  s e x e s .
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i n d i c a t e s  d is a g re e m e n t among s c o r e r s  c o n c e rn in g  r e l a t i v e  

m e r i t  o f  a n im a ls  <>

To The h e r i t a h i l i t y  o f  c o n fo rm a tio n  a n d  c o n d i t io n  

i n  h e i f e r s  was e s t im a te d  t o  h e  3 9  an d  24  p e r c e n t ,  r e s p e c t i v e l y „ 

The h e r i t a h i l i t y  o f  t h e s e  c h a r a c t e r i s t i c s  i n  h u l l  c a lv e s  was 

e s t im a te d  t o  h e  zero*  A hout 90 p e r c e n t  o f  t h e  t o t a l  v a r i a n c e  

i n  b o th  s e x e s  was due t o  w i t h in  s i r e s ,  h e r d s , a n d  y e a r  e f f e c t ,  

8 , The d e g re e  o f  v a r i a t i o n  i n  w ean in g  w e ig h ts  was 

n o t  u n ifo rm  f o r  b o th  s e x e s , The l a r g e  v a r i a n c e  due to  

w i th in  s i r e s  l e a d s  one t o  s u s p e c t  t h a t  t h e  ju d g es  a r e  n o t  

s c o r in g  c o n fo rm a tio n  w ith o u t  t h e  in f lu e n c e  o f  o th e r  f a c t o r s ,  

th u s  a c c o u n t in g  f o r  t h e  low h e r i t a h i l i t y  o f  co n fo rm a tio n ] a n d  

c o n d itio n - , o f  t h e  h u l l  c a l v e s ,
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