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ABSTRACT 

Th e  growt h  ra te a n d  carca s s  c h aracter i s t i cs o f  ra n g y  a n d  s hort 

con f orma t i on ty pes of steers i n  A n g u s , Here f ord a n d  Beef S horthorn  

b ree d s  w ere compared i n  two tr i als ( Tr i a l s  X and  XI) a t  Ma s sey 

Un i vers i ty .  

Ran gy a n d  short ty p e  wea n er steers were chosen o n  t h e  ba s i s  o f  

v i s ua l  a s sessment o f  con f orma t i on b y  exper i enced stoc kmen . T h e  An g u s  

steers i n  Tr i a l  X came from t h e  one herd  a s  d i d  the Here f ord s teers 

i n  Tria l XI. The two type s  o f  A ng u s  ( Tr i a l  X I )  a n d  Bee f S h orihorn 

( T r i a l  X) steers w ere bred i n  f o ur d i f f eren t  h erds . Ty pes  w i t h i n  a 

breed were chosen b y  the same peop l e , b u t  d i f ferent  perso n s  se l ected 

the representat i ve steers i n  ea c h  breed . 

The  steers were gra z ed tog e t h er at past ure ( except  t or a short 

p er i od on a w i n ter i n g yard i n  t h e i r second  year o f  I i f e )  a n d  w e i g h e d  

" f u l l "  at va r i o u s  interva l s . 

They  were s l a ughtered a t  a n  age  o f  about  30 mon t h s . They were 

p roce ssed accord i n g to n orma l commerc i a l  pract i ce a n d  var i o u s  a s pects 

of  carc ass  y i e l d , compos i t i on a n d  data on carca ss we i g h t ,  gra d e , 

t a t  co l o ur,  a n d  c h i l l er s hr i n ka ge were co l l ected , var i o us carcass  

meas ure ments were take n  an d  t h e  we i g hts o f  f a t  a n d  b o n e  were recorded 

f or the  r i gh t  s ide q uarters of  each  carca s s . 

F i f teen s teers were purcha sed o f  each  ty pe . Tria l X conc l u ded  

i n  March 1 9 76  ( aHer a per i od of  625 days ) w i th 1 3  ra n gy and  1 4  short 

A n g u s  steers , a n d  1 4  ran gy a n d  1 5  short Bee f S horthorn steers . Th ere 

w ere no an i ma l  l osses  i n  Tr i a l  XI ( 6 33 da y s ) w h i ch f i n i sh e d  i n  Apr i I 

1 9 77 ( w i th 1 5  steers i n  each t y pe grou p )  i n  w h i ch t he two ty pes i n  
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t h e  A n g u s  a n d  Hereford  breed s  were compared . 

Th e  res u l ts were a n a l ysed  w i th i n  t r i a l s  b y  the  f i tt i n g  con sta n t s  

p roced ure us i n g f i xed-ef f ects I i near mod e l s .  Ty pe e f f ects w e re 

compa red w i t h i n  each b reed gro u p . On e mode l i nc l u de d  t h e  r i g h t  s i de 

o f  t h e  co l d  carc a s s  a s  a cova r i ate f o r  some as pects o f  t h e  carc a s s  

d a ta a na l y sed w i t h i n  a bree d . 

Ra n gy type steers i n  each breed h a d  h e a v i er i n i t i a l  a n d  f i na l  

I i vewe i gh t s  a n d  ca rca s s  we i g h t s  t h a n  short tyro stee r s . Ra n g y  steers 

g rew more ra p i d l y  than  short stee r s  i n  th ree o f  the f o u r  compar i son s .  

Th ere was  no s i gn i f i ca n t d i f f e r e n ce i n  grow t h  rate between types  o f  

Ang u s  stee rs i n  e i th e r  t r i a l . Ra ngy Angus s teers  ga i n e d  0 . 02 kg / day 

(n . s . ) more than  s hort Ang u s  steers i n  Tr i a l  X, b ut t h e  s ho rt s tee rs  

g r ew f a s ter  i n  Tr i a l  X I , 0 . 0 3 kg/da y  ( n . s . l  a nd they may have 

exh i b i ted com p e n satory g rowt h  i n  t h e  f i r s t  ha l f  o f  t h e  tria l .  Ra n g y  

Bee f S hort ho r n  a n d  Here f o r d  steers s howed a greater s u p e r i o r i ty i n  

growt h  rate ( Beef  S horthorn  0 . 07 kg/ d a y , P<O . OO l ;  Here ford 0 . 06 kg / d a y , 

P< 0 . 00 1 l ,  comp a red  w i th s hort t y p e  steers  o f  t h es e two b ree ds . 

These d i f f erences a re i mpo rta nt adva n ta g e s  i n  b ee f  p rod u ct i on ,  

however t h e  l arge d i f f e rence i n  g row th  rate meant t h a t  b e c a u s e  a l  I 

steers were s l a u g h tered at t h e  same t i me ( to meet the  exper i me n ta l 

des i gn )  th e f a ste r-g row i ng Bee f S h orthorn a n d  Here ford steers were 

carr i ed to much  h eav i er we i g h t s  t h an wo u l d  b e  norma l i n  most farm i n g 

s i t u a t i on s a n d  th i s  a dversely a f fe cted the i r  ca rc a s s  compos i t i on , 

b eca u s e  o f  h i g h er prop ort i on s  o f  f at resu l t i ng from th e i r h ea v i er 

carc a s s  we i gh t s . 
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An  a n a l ys i s  o f  t h e  o r d e r  i n  w h i ch steers w e re s l a u gh t e re d  s howed 

that t h ey moved i nto the  stun n i ng b ox i n dependent of t h e i r ty pe , b reed  

g ro u p  o r  I i vewe i g h t . Th i s  f i n d i ng i n d i cated that d a ta co l l ect i on 

s u b s e q u e nt to t h e  proce ss i ng o f  t h e  ca rcasses o r  i n  the  b o n i n g-out 

o f  t h e  q ua rte rs w o u l d  b e  s p re a d  a c ro s s  types  and  b reeds  ran dom l y .  

T he re were v e ry sma I I ,  non -s i gn i f i cant  dif f e re nce s b etween types  

i n  d re s s i n g-out percentage , c a rca s s  s h r i n kage i n  t h e  ch i l l e r  overn i g h t  

( b y w e i g h t ,  o r  a s  a pe rcentage o f  h o t  ca rcass we i g h t ) , a n d  between 

the w e i g h t  of th e r i gh t  a n d  l e f t  s i des of the ca rca ss . Th i s  mea n t  

that the  ty pes ten ded  to rank i n  th e same o rde r i f  th e i r mea n  ca rcas s 

compos i t i o n  was e x p ressed on e i t h er a rig h t  s i d e ,  co l d  o r  hot ca rca s s  

b as i s , o r  I i vewe igh t  ba s i s .  

Pre l i m i na ry stat i st i ca l  a na l y s i s  s howed there was  I i tt l e  

d i f fe re n c e  between types i n  the d i s t r i b ut i on o f  t r i mmed , bone l e s s  l ea n , 

bone a n d  t r i mme d-o f f  f at between t h e  f o requa rters a n d  h i n dqua rte rs o f  

the r i gh t  s i des . Th ere fore t h e  data f o r  each q u a rte r we re poo l ed a n d  

t h e  compos i t i on of t h e  r i g h t  s i de o f  each ca rc a s s  wa s compa red b etwe e n  

types . 

Ra n gy  s tee rs y i e l ded a g reate r we ight  o f  t r i mme d ,  b o n e l ess  l ea n  

and b o n e  i n  eac h  b reed g ro u p . They y ie l ded  a l ower  we i g h t  o f  exces s 

fat  i n  Angu s  stee r s , b ut not i n  Bee f S ho rthorn o r  Here fo r d  stee rs . 

Th e re w e re sma l I ,  i ncon s i ste n t  d i f f e rence s  between t y p e s  i n  the  

pe rcen tage  o f  comme rc i a l l y  tr i mmed bone l es s  l ea n  a n d  bone , b ut 

l a rge r d i f fe rences i n  the percentage o f  excess  f at t r i mmed f rom the 

r i g h t  s i de o f  t h e  ca rcass . T h e  s i ze o f  the  ty p e  d i f f ere n ce s  was  

i n f l u e n c e d  by  r i g h t  s i de we i g h t . 
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T h e  rat i o  o f  tr i mmed meat to bone  d i d  not d i f f er s i gn i f i ca nt l y  

between typ es, t herefore i t  was con c l uded that  the  ma i n  d eterm i n a nt 

of  t he  d i f f erences i n  t he p ercentage y i e l d s was the amou nt o f  exces s  

tr i mmed f a t . 

Ra n g y  steers tended to h a ve a l ower p ercentage o f  excess  f a t  a n d  

were l ea n er t h an s h ort steers except i n  t he case of  t he Bee f S hort horn s 

a n d  Here f ord s .  

A n g u s  t y p es h a d  s i m i l ar amou n t s  of  k i d n ey a n d  c h a n ne l f a t  

(no s i g n i f i ca nt d i f f erence between types  i n  Tr i a l s  X a n d  XI, 

res p ect i v e l y ) . Ra n g y  steers had  more k i d n ey a n d  cha n ne l f at t h a n  s hort 

steers i n  Beef Shorthorns (1.73 kg , P < 0 . 05 )  a nd Here f ord s ( 2 . 22 kg , 

P < 0 . 0 1  ) .  W h e n  a d j u sted f or r i g h t  s i de we i g ht there was  l es s  k i d n ey 

a n d  chan ne l f a t  i n  rangy  t h a n  s hort A n g u s  ( 0 . 7 2 kg , n . s . Tr i a l  X ,  

1 . 7 2 kg , P < 0 . 05 Tr i a l  XI) a n d  Bee f S hort hor n s  ( 0 . 53 kg , n . s . ) ,  b ut 

s i  i g ht l y  more i n  ra n g y  Hereford s ( 0 . 53 kg , n . s .  ) .  Ra ngy  A n g u s  

( Tr i a l X) a nd Beef S horthorn steers h a d  l es s  f a t  over the  1 2t h  r i b ey e  

t h a n  s hort steers ( 2 . 0  a n d  1 . 5 mm , n . s . ,  res p ect i ve l y ) . T h ere wa s 

I i tt l e  d i f f eren ce i n  f a t  d ep t h  between Ang u s  ( Tr i a l  XI) a n d  Here f ord 

types  ( 0 . 6  a n d  0 . 8  mm , n . s . ,  res pect i v e l y ) . 

When  t h e  depth  o f  f a t  over t he r i beye o f  t h e  1 2t h  r i b  w a s  

a d j u sted f or r i g h t  s i d e we i g h t  s hort s teers h ad a s l i g h t l y  greater d epth  

o f  f a t  t h a n  ra n gy steers i n  Ang u s  ( 2 . 5  mm , n . s . ) and  Beef S horthorn s 

( 5. 1  mm, n . s . ) i n  Tr i a l  X. However i n  Tr i a l  XI ra ngy A n g u s  steers 

ha d  a si i g ht l y  great er depth  of  f a t  t h a n  s h ort steers ( 0 . 4  mm, n . s . ) ,  

b u t  t h ere w a s  n o  d i f f erence b etween t y p e� i n  Heref ord s .  

Ran g y  steers h a d  l a rg er r i b ey e s  t ha n  s hort s teers except i n  

Here f ord s .  T h e  d i f f erence i n  r i beye areas b etween ty p es w a s  
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2 . 51 cm2 C n . s . )  i n  Ang u s  T r i a l  X ,  6 . 7 7 cm2 ( P<0 . 0 1 ) i n  Bee f  S h o rtho rns  

a n d  5 . 81 cm2CP< 0 . 05 )  i n  Ang u s  T r i a l  X I . Short Here f o rd s teers  had  

2 l a rger  r i beye a reas  t h a n  rangy  s t ee r s  b y  3 . 77 cm ( n . s . ) .  T h e se 

d i f f e ren ces w e re red u ced an d  b ecame non-s i gn i f i ca n t  w h e n  a d j u sted for  

r i ght  s i de w e i ght except i n  Here f o r d s  where short stee rs  h a d  

s i gn i f i ca n t l y  l a r g er r i beyes ( 6 . 76 cm2, P< 0 . 0 1 ) .  

Ra n g y  steers h a d  l on ger  ca rca sses  tha n sho rt steers  a n d  l on g e r  

bone mea s u reme n t s . Th ey h a d  a deeper carcass  t h a n  s hort  s teers  i n  

Beef  S ho rt h o rn an d H e reford  stee rs , but not i n  A n g u s  stee rs . The  

mea s u reme n t  o f  t he de pth o f  t h e  ca rca s s  was  in f l uenced b y  f at n es s  w h i ch 

a p pe a red v i s u a l l y  to i nc rease the d e p t h  o f  short ca rcasses i n  re l at i on 

to th e i r s ke l eta l s i ze .  The types  did not d i f fe r  i n  the rat i o  o f  

ca rca ss l en gt h  t o  ca rca ss depth . 

When  c a rcass d i men s i ons we re a dj usted for r i ght s i de w e i g h t  the  

d i f f e re n ces  between ty pes gen e ra l l y  b ecame non - s i gn i f i ca n t  except 

i n  Bee f S h o rt horn  catt l e .  Ra ngy s tee rs h a d  s l i g h t l y  g reate r mea s u res 

o f  ca rca ss l en gth, l en gth of  the l eg a n d  f o rea rm , but h a d  s h o rter  

me as u res o f  ca rc a s s  de pth than  s h ort-type stee rs  except i n  Beef 

S ho rtho r n s  a l tho u g h  th e  d i f f e re nces w e re not l a rge . 

i t  w a s  con c l u ded  that se l ec t i on o f  ra ngy- compa red to s h o rt-type 

weane r  stee rs b y  visua l assessme n t  o f  con f o rmat i on res u l ted  i n  more 

beef be i n g p ro d uced  by the An g us, He re f o rd and Bee f S ho rt h o rn  catt l e . 

The reason s f o r  i n c reased p ro d u ct i on w e re var- i o u s . I n  each  compa r i so n  

between types t h e  s up er i o r i n i t i a l  weig h t  o f  ran g y  wea n e r  steers 

cont r i b u ted a bout  h a l f  o f  th e  i n c rea s e  i n  f i n a l  y i e l d  o f  l ea n  

( a s s um i n g a s i m i l a r compos i t i on a t  wean i ng ) . 
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Ra p i d  g rowth rate o f  rangy  stee rs  i n  Bee f S horthorn  a n d  He re f o rd s  

cont r i b uted  t o  th e i r i nc reased y i e l d o f  l ean  a l tho u g h  they w e re ove r­

f i n i sh e d  as  a con seq uence o f  t he i r  g reate r g rowt h  rate a nd t h e  

expe r i menta l des i g n req u i r i ng a l  I catt l e  t o  b e  s l a u g h t e re d  a t  one  t i me .  

G rowth rate was  not fou n d  to b e  an i mportant f acto r i n  Ang u s  s tee rs  

w he re i t  a p pea re d  t h at  a sma l I s up e r i o r i ty i n  c a rcass compos i t i on 

res u l ted  i n  a g reater y i e l d  o f  l ean  mea t f rom rangy  stee rs . 

A na l ys i s  of  ca rcas s  compos i t i on a n d  d i me n s i on s  at s l a u g h t e r  

s howed con s i derab l e  va r i at i on w i t h i n  each type . Ra t i os o f  b o d y  l ength  

to  d e pth d i d  not d i ff e r  a n d  i n  th i s  res pect ra n gy steers w e re "b i gger"  

a n d  heav i e r t h an  short s teers though  not  d i sp roport i on a te l y  so i n  

re l at i on to we i g h t. The va r i at i on w i t h i n  each ty pe s u ggested t h a t  

some steers  wou l d  h ave b een c l ass i f i ed i n to t he oth e r  g ro u p  h a d  th i s  

been done a t  t he conc l us i on o f  t h e  t r i a l .  The rat i o  o f  body  l ength  

to  c hest  de pth i s  n ot  a t r ue mea s u re o f  s ke l eta l s i ze beca use  o f  the  

i n f l u e n ce of  ca rcass  fat  i n  mea s u r i n g chest  depth . l t  wou l d  th u s  b e  

u nw i se t o  draw conc l u s i on s  a b o u t  p roport i ona l i ty i n  s i ze f rom th i s  

s t u d y . 

The  exper i ment  h a s  i n d i rect l y  show n  the i mport a n ce o f  a heavy  

wean i ng we i g h t ,  o f  rap i d  g rowt h  rate , and  of  l ean content i n  beef  

p rod u ct i on .  The re l a t i ve i mportance  o f  o t h e r  f actors such  as  age , 

p re-wea n i n g g rowt h  rate , s i re a n d  d am a n d  the  p re-t r i a l  en v i ronment 

co u l d  not be a ssessed w i th the catt l e  p u rchased  for t h i s  i n vest i gat i o n .  

V i s u a l assessment was  not con s i stent  i n  terms o f  s e l ect i on f o r  

t h e  s ame t ra i t .  Th i s  ma y h a ve b ee n  d u e t o  t h e  e f f ect o f  di f fe ren t 
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p e rsons  ( b etwee n b ree d s ) a nd t he i r i nterp retat i on o f  " t y pes" a n d  to 

t h e  amo u n t  o f  p h enotyp i c  va r i at i on f or type i n  the p o p u l at i on f rom 

w h i ch t h e  stee r s  were se l ected . 

T h e  t re n d s  observed i n  t h i s  st u d y  a re i n  the  r i g ht d i rect i on to 

i mp rove beef p rod uct i on of t r a d i t i ona l beef b reed s .  T h e  con cept 

w i  I I be of use to fa rme rs  and ot hers  w ho choose catt l e  w i t h or w i thout  

record s .  

The ca rca sses  were g ra d ed e i ther  P 1  or  G i n  bot h t r i a l s . T h e  

n umbe r o f  c a r c a s ses i n  ea c h  g ra d e  were : T r i a l  X G= 3 3 , P1=23; 

Tr i a l  X I  G= 1 6, P1=44 . A n  a n a l ys i s  tested t h e  hypot h e s i s  that  t he re 

were  no d i f f e ren ces between g ra d e s  in carc a s s  c h a ra ct e r i st i cs .  

Ca rca s ses g raded  G were heav i e r ( 1 5 . 4  kg , P < 0 . 0 5 )  i n  T r i a l  X ,  b u t  not 

s i g n i f i ca n t l y  so i n  T r i a l  X I  (7 . 9  kg , n . s . ) .  They had no more k i d n ey 

a n d  c h a n n e l f a t  ( 1 . 1 0 kg , n . s . , T r i a l X a n d  0 . 5 6 kg , n . s .  T r i al X I ) 

t h a n  ca rcasses  graded P1. Re s u l ts f o r  othe r carca s s  c h a racte r i st i c s 

were  i n cons i stent between t r i a l s .  Ca rcasses g ra d e d  G i n  T r i a l X h a d  

a g reate r d e p t h  of  fat  o v e r  t he 1 2t h  r i beye (2.4 mm , P < 0 . 05 ) , a n d  a 

g reat e r  p roport i on o f  exc e s s  f a t  a n d  l ess  t r i mmed l ea n  o f  t he r i g ht 

s i de o f  t h e  ca rca ss ( 2 . 26% fat , P < 0 . 00 1 , a n d  1 . 58% l ea n ,  P < 0 . 05 ) . 

T h e s e  resu l ts ag ree w i t h g ra d e  e x p ectat i on s . I n  T r i a l  X I  however ,  

ca rca s s e s  g ra d ed G h ad  t he  same f a t  d epth  over t he 1 2t h  r i beye ( 0 . 0  mm , 

n .  s . ) ,  I ess  excess f at t r i m  a n d  mo re I ea n a s  a p ercentage o f  r i g ht 

s i de we i ght  ( 1 . 7 4% f a t ,  P < O . Ol ,  1.72% l ea n ,  P < 0 . 05 )  i n  d i rect 

contrad i ct i on to the resu l t s of  Tr i a l X a n d  of  g ra d e  expectat i on s . 

S u bject i ve v i su a l a s se ssment o f  fat  depth  f rom t h e  u n c u t  s u r f a ce 
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o f  t h e  carca s s  resu l ted i n  60 a nd 88 p e rcent of carcas s e s  b e i ng 

w ro ng l y  c l a ss i f i ed i n  re l a t i on to G g ra d e  sta n d a r d s  ( T r ia l s  X a n d  XI, 

res pect i ve l y ) . G raders  h ad  more s uccess  i n  c l a s s i f y i ng " l ea n er"  

ca r ca s ses 30 and  2 5  pe rcent o f  ca rcasses graded P 1  had  f a t depths  

outs i d e t h e g ra d e  spec i f i cat i o n ( Tr i a l s  X and  XI, respect i ve l y )  a n d  

t h e n  b y  o n l y  a f ew m i  I I i metres . Ca rc a sses g raded G i n  Tr i al X 

w ere of  a s i m i l a r " s i ze"  to those g ra d ed P 1 , b u t  w e re heav i e r ,  

w h e reas i n  T r i a l  XI carca s ses g ra d ed G were " l arg e r " , b u t  of a 

s i m i  Ja r we i gh t . 
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CHAPT ER ONE 

I NTRODUCT I ON 

The  sha p e  o r  con f o rmat i on o f  a bee f steer i s  con s i d e re d  b y  ma n y  

s t u d  b reeders  a nd commerc i a l  p ro d uce rs  t o  b e  o f  i mporta n ce a s  a n  

i n d i ca to r  o f  c a rcass  a n d  mea t q ua l i ty att r i b u tes a n d  poss i b l y  g rowt h 

potent i a  I . 

Tra d i t i ona l l y t h e  u l t i ma te body s h a p e  o f  a bee f  an i ma l  w a s  

co n s i dered  to be o n e  'l"ih i ch w a s  short a nd bloc ky , deep , we l l  l et down 

i n  t h e  c ru tch , w i th a w i de ,  f ul l  br i s ket a n d  a w i de a n d  l eve l b a c k  

a n d  l o i n .  Th i s  was  t h e  gene ra l s ha p e  of  the  B r i t i s h b e e f  b reed s w h i ch 

we re s a i d  to h a ve s u per i o r con f o rmat i on re l a t i ve to " u n i mp rove d "  

b reed s . i t  was  be l i eved t h a t  such  catt l e  wou l d  y i e l d  more red  mea t ,  

have a h i g h e r  rat i o  o f  meat  to bone , a n d  i n  pa rt i cu l a r h a ve mo re 

we i g h t  i n  the  reg i o n o f  t h e  h i g h - pr i ced c u t s  thap other  con f o rmat i on 

t y p e s . 

There  i s  now a g rea-t dea l of obj ect i ve ev i dence wh i ch s how s t h a t  

c a tt l e  o f  t h e  s hort , b l oc ky s h a p e  d o  n o t  exce l i n  beef  p rod uct i on .  

T h e y  t e n d  to g row s l ow l y  a n d  a re ea r l y  ma t u r i n g ,  t h a t  i s ,  t h e y  l a y dow n 

l a rge amo unts  of  ca rc ass  f a t  a t  re l at i ve l y  I i gh t  carca ss  v1e i g h t s . 

B l o cky  catt l e  ma y h a ve a h i g h e r  m u s c l e  to bone rat i o  t h a n  other  t y p e s  

p ro b a b l y  ref l ec t i n g ea rly ca rcass ma t u r i ty ,  b u t  th i s  i s  a c h i eved at  

h i g h l eve l s  of  fatnes s . it i s  now u n d e rstood that  t h e re a re 

re l at i ve l y  sma l I d i f f e rences i n  musc l e  d i s t r i b ut i on even between b reed s 

o f  w i de l y  d i f fe r i ng  s ha pe s . 

S h a p e  m u st be  con s i dered  w i th i n  t he b o u n da ry  o f  f u n ct i on a l 

e f f i c i e nc y  for  beef  p rod uct i on .  I n  one  ext reme , se l ect i on for  s ho rt , 
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blocky types  resu l ted i n  a n  i ncrea se  i n  the f req u en cy o f  dwa r f  catt l e , 

a genet i c  cond i t i on a s soc i ated w i t h compact o r  com p rest types . T h ese 

dwa rfs nev e r  g rew to a ma r keta b l e  p rod u ct . In t h e  other ext reme , 

s e l ect i on fo r muscu l a r i ty cou l d  i n c rease the i n c i d en c e  of d o u b l e­

musc l ed catt l e  wh i c h ex p er i ence  ma ny p rob l em s i n c l ud i n g those of  

l ocomot i on a n d rep rod uct i on .  These  types  do not con t r i b u t e  to beef  

p rod uct i on and therefore should b e  avo i d ed by gen et i c  se l ect i o n .  

In d emon st rat i ng that s ho rt , b l oc ky catt l e  d o  n ot exc e l i n  b ee f  

p rod uct i on ,  i t  was  s hown t h at ra n g y  t y p e s  tended to g row more ra p i d l y  

a n d  p rod uc e  heavy ca rca sses  y i e l d i ng a h i g her p ro po rt i on of l ea n  meat . 

T h i s  h a s  l ed to t h e  p romot i on of long, ra ngy m u s c u l a r s h a pes  for  b ee f  

production. 

S ome resea rch worker s  h a ve c h a l lengcd t h i s  approac h . Berg a nd 

Butterfield ( 1 97 6 )  sta te: "A d vocates o f  l i ve j u d g i ng ,  recog n i s i ng t hat  

s h o rt a n d  d ee p  have p rov en w rong  have  now j umped o n  t e rms s u c h  a s  l ong  

a n d  st retch y , p a rt i c u l a r l y  i n  t h e  l o i n  and  rump reg i on s  of  t he high­

pr i ced c u t s . There is no ev i dence i n  favour of l en g t h  a s  a n  i n d i cator 

of me r i t  a nd t h e re i s  no  ev i d e nce that d i sp roport i o nate l en g t h  i n  t h e  

h i g h - p r i ced  reg i on s  w i l l  b e  b enef i c i a l " .  

Ba rton ( 1 97 1 b )  s u g g ested that  stretc h  a nd s u b sta nce a n d  heavy 

rnu s c l i ng were req u i red i n  mod ern  catt l e  a nd desc r i bed  met hods  of 

eva l u a t i ng m u s c l e  d eve l opme n t  i n  the I i ve steer . 

V e ry f ew s t u d i es have  eva l u ated t h e  i mportance o f  l ea n , 

muscu l a r s h a pes w i t h i n  a b reed . Present u n d e rsta nd i ng o f  t he 

re l at i on s h i p  between s ha p e  a n d  ca rca ss  compos i t i on i s  ma i n l y  ba sed on  

s t u d i es i n  w h i ch d i f f e rences  i n  s ha p e  a re con f o u nded  b y  b etween b reed 



3 

d i f f e r e n ces i n  g rowth a n d  ca rca s s  compos i t i on .  it is know n t h a t  t h e re 

a re d i f f e rences between b reed s i n  g row th rate a n d  h e n ce s i z e a n d  

we i g h t ,  i n  musc l e  t o  bon e  rat i o ,  sma l l d i f f e re n c es i n  musc l e  

d i s t r i b ut i on a n d  la rge r d i ffe rences i n  t he amo u nt a n d  d i st r i b ut i on o f  

ca r ca s s  fatnes s . Not a l l o f  t h e se d i f f e r e n ces ca n b e  exp l a i ned  i n  

te rms o f  re l a t i ve matu r i ty .  

it fol l ows t h at the determ i na n ts  o f  s ha pe b etween b reeds a re not 

necessa r i l y  the  same a s  t hose w h i c h dete rm i ne s h a pe w i th i n  a b reed . 

T h i s  mea ns  that  i t  i s  i mpo rta nt  to i nvest i gate the  e f f e ct o f  s h a p e  w i th i n  

a b reed , a s u b j ect w h i ch h a s  rece i ve d  on l y  p a ss i n g a tte n t i on i n  resea rch . 

T h e  obj ect i ves o f  th i s  p re s ent study  w e re to compare  t h e  g rowth 

pe r f o rma nce and  ca rcas� cha racte r i s t i cs o f  two d i f f e ren t body types 

o f  stee r s  w i th i n  each of  the  A n g us , He re f o r d  a n d Bee f S horthorn  b reed s . 

As p ects of  meat qu a l i ty were a l so s t u d i ed ,  b u t a re not reported h e re . 

S ho rt a n d  b l oc ky types  i n  each  b reed we re compa red w i th ra n g y  

t y p e s  i n  two exper i ments w h i ch conc l uded i n  1 9 76 a n d  1 9 7 7 . 

The  resu I t s w i I I be  of  con s  i d e ra b  I e i nte rest to b reede r s  a n d  

p rod uce r s  o f  th ese t h ree b e e f  b reed s  i n  New Zea l an d . T h e  o u tcome o f  

t h i s  w o r k  sh ou l d  resu l t  i n  t h e  ado pt i on o f  a re l at i ve l y  s i mp l e  se l ect i on 

c r i te r i on f o r  s hap e  w h i ch can  b e  u s e d  i n  con j unct i o n  with p e rf o rma n c e  

reco r d i ng ,  t h e reby  hopef u l l y  i n c rea s i n g t h e  p rod uct i on o f  l ea n e r  b ee f . 



CHAPTER n.JO 

REV I EW OF L I TERATURE 

2 . 1 The i mpo rta nce of s hape i n  beef product i o n 

V i sua l a p p ra i sa l  o f  catt l e  h a s  two a i ms ; one  re l a te s  to how 

w e l l the  a n i ma l  w i  11 f u nct i on ,  b reed , graze  a n d  s u r v i ve ( these a re 

i mportant co n s i derat i on s  b ut a re not t he concern  o f  t h i s  rev i ew ) , 

t h e  oth e r  re l ates  to t he k i n d  o f  ca rca ss  w h i ch w i  11 b e  p ro d uced 
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( Be rg a nd B ut te r f ie l d , 1 9 76 ) . Th is p rese nt rev i ew i s  conc e rned  w i th 

t h e  re l at i on s h i p  betw een s h a p e  a n d  ca rca s s  compos i t i on ( ge n e ra l l y  

known a s  con f ormat i on ,  Ba rton 1 967 ) ,  the  q uantity a n d  d i s t r i b ut i on o f  

meat i n  t h e  ca rca ss . 

T h i s  i s  a n  i mporta n t  s u b j ect w h i c h h a s  been o ve r emp ha s i zed  i n  t h e  

p a st - re l at i ve t o  more d i rect mea s u re s  o f  b e e f  p ro d uc t i on - i n  t h e  

h i sto r i ca l  a p p roac h  to I i ve a n i ma l  s hape ( Ba rton , 1 96 5 , 1 967 ; Pre ston 

a n d  W i  11 i s , 1 97 4 ) .  Neverthe l e s s  i t  dema n d s  some con s i d e ra t i on i n  

modern systems o f  beef  p rod uct i on < Ha r r i n g ton , 1 9 7 1 ; l <a u f f ma n , 

Gr u mmer ,  Sm i th ,  Lo ng  a n d  S hoo k ,  1 9 7 3 ;  Berg a n d  Butter f i e l d , 1 97 6 ) . 

A n  exten s i ve rev iew o f  t h e  I i te ra t u re concern i n g t h e  re l at i on 

b etween I i ve a n i ma l  con f o rma t i on a n d  t h e  c a rc a s s  o f  c a tt l e  w a s  ma d e  

b y  Ba rton ( 1 9 6 7 ) a n d , a ccord i n g l y ,  need n o t  be  d u p l i cated h e re . 

Ba rton's rev i ew was  p re sen te d a t  a t i me w h e n  obj ect i ve eva l ua t i on o f  

ca rca s s  compos i t i on was  ga i n i ng mome ntum . The  gen e ra l s h a pe ach i eved  

b y  the  mo re n ume rous  B r i t i s h b reed s  of  b ee f  catt l e  ( An g u s , Herefo r d , 

Beef S ho rt h orn ) wa s rega rded  a s  t he u l t i mate f o r  mea t  p rod uct i on a n d  

t h e  c h a racters  o f  b l oc k i ness , compact nes s ,  depth , s hortness  o f  l eg ,  

s i ze , l eve l n es s  o f  top I i ne a n d  u n de r ! i n e, s mooth nes s o f  o ut l i n e a n d  
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g e ne r a l symmet ry we re con s i d e red b y  j u dges  a n d  b reeders  to i nd i cate  

a pp a rent meat i ness (Ba rton 1 967 ) . 

Ba rton f o u n d  that t h e  c l a i ms made for  t h e  t ra d i t i o na l beef  b reed s 

were not s u b stant i a ted by  object i ve ev i dence , and t h a t  cont i n ued  

emph a s i s  on  t rad i t i on a l sh a pe w a s  not to be recomme n ded . He con c l u d ed : 

liTh e  con f o rmat i on a n d  s i ze o f  catt l e  h ave been c h a nged  b y  se l ect i on .  

T h e  [ther2J mod ern  beef  a n i ma I i s  genera  I I y sma I I er  a n d  more compact t h a n  

f o rme r l y, b ut t h i s  t re nd h a s  not i nc rea sed t h e  proport i on o f  l ea n  in t h e  

c a rcass o r  c h a n ged i ts d i st r i b ut i on .  T h u s  empha s i s  on con f o rmat i on i n  

t he s howya rd has  been l a rg e l y  m i sd i rected . . . .  f u r t h e r  ev i d en ce t h a t  

b e e f - type conformation d o e s  not p rod uce ca rca sses of h i g h c uta b i I i ty 

o r  bee f o f  s u per i or eat i n g q ua l i ty comes from ·the numerous  stud i es 

compa r i ng d a i ry-b red w i t h b ee f - b red ar1 i ma l s , or  u n i mp roved w i t h i mp roved 

catt I ell ( Ba rton i 967 ) . 

Preston a n d W i I I i s  ( 1 97 4 )  h a ve a I so rev i ewed a spects o f  1 i ve  

an i ma l j u dgement i n c lud i ng a ssessment o f  carcass compos i t i on b y  

obj ect i ve o r  s u bj ect i ve met h od s . Thei r  conc l u s i on s  were  s i m i l a r  i-o 

t hose o f  Ba rton , a l t ho u g h  t h ey d i d  not c i te h i s  wo r k .  They st ron g l y  

cond emned t h e  u se o f  con f o rma t i on g rad i n g o f  catt l e  espec i a l l y  i n  

a ssessmen t  of t he i r gen et i c  mer i t  i n  bee f i mp rov eme nt  p rog ramme s. 

In c i t i ng exper i ment s w h e re catt l e  had  been se l ected f o r  g rowt h 

per f o rmance versus t y p e  t hey  f o u n d  t h a t  t he f o rme r out-pe r f o rmed t hose 

se l ected v i sua l l y  on  t h e  b a s i s  o f  trad i t i on a l sha p e . 

l t  wou l d  t h u s  a pp ea r t h a t  emp h a s i s  on t rad i t i on a l con f o rma t i on 

h a s  I i tt l e p l ace i f  p rog ress i s  to be ma d e  i n  t h e  beef  catt l e  i n d u st r y  

i n  select i ng catt l e  on t h e  b a s i s  o f  pe r f orma nce reco rd s .  P re ston a n d  
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W i I I i s  d i d  not however , i n d i cate t hat  eva I uat  i on of  s ha p e  h a d  a n y  

p l ac e  a t  a l l i n  a bee f i mp rovemen t  p rog ramme . 

More recent con s i d e rat i on s  o f  t he s u bj ect ( Ha r r i ng ton , 1 97 1 ;  

Ba rton , 1971b ; Ka u f fma n et a l .  1 97 3; Ba rton , 1 97 5b ; Berg a n d  

Butter f i e l d ,  1 976) suggest  a n ew a p p roa c h  t o  t h e  eva l u at i on o f  s h a pe 

i n  bee f steers  to be u s ed i n  conj u nct i on w i th p e r formance  record s ,  

a l t ho u g h  t h e re a re few d e f i n i t i ve s t u d i es i n  w h i c h t h e  re l at i ve 

i mpo rtance o f  shape  h a s  been d eterm i ned . 

The  ra t i ona I e f o r  t h e  " n ew" a p p roac h  i s  a s  fo  I I ov1s . I t  i s  now 

know n that  t h ere i s  re l at i ve l y  I i tt l e  d i f f erence i n  m u sc l e  d i st r i b u t i o n 

between b reed s ,  o r  types  o f  catt l e , w h i c h have  wide l y  d i f f e rent  s h a pe s  

< Bu t t e r f i e l d ,  1 964.w i t h  Po l l ed Heref ord , Here f o rd, An9us, Grahma n , 

ha l f  Bra hma n, a n d un i mp roved S horthorn  steers ; C h a r l es a n d  Joh n s o n , 

1 97 6a - w i t h Hereford , An g u s , F r i e s i a n a n d  Cha ro l a i s - c ro s s  stee r s ; 

Berg a nd Butterf i e l d ,  1 97 6  c i t i ng Berg a n d  Mukhoty , 1 97 0 - w i t h 

He r e f o rd , S hort horn -c ro s s ,  c ro s s b red , Ho l ste i n  a n d  J e rsey b u l Is , a n d 

He re fo r d , S ho rt horn-c ross ,  c ros s b red , Brown Sw i ss-cro s s b red  a n d  

Ho l s te i n  steers  a nd Here f o rd a n d  Shortho r n -c ross  h e i f ers ; Berg , A n de rsen 

a n d  L i bor i u s se n ,  1 978a , b  - w i t h S i mmenta l ,  Cha ro l a i s ,  Dan i s h Red a nd Wh i te ,  

Romag n o l a ,  C h i an i n a ,  He re f o rd , B l o n d e  d ' Aq u i ta i ne and  L i mou s i n  

c ro s s - b red bu I I s) .  

i t  s hou l d  not b e  c on s i d ered t h a t  musc l e  we i g ht d i st r i b ut i o n i s  

a constant  a s  severa I s t u d i es . have  s hown t hat  sma I I d i f f e rences ex i st 

between b reed s  ( Mu khoty a n d  Be rg , 197 3 ;  S eebec k ,  1 97 3 ;  C h a r l e s a n d  

J oh n so n , 1976a ;  Kem p st er , C u t h bert son a nd Sm i t h ,  1 97 6 ;  T r u scott , 

La n g  a n d  Tu l l o h , 1976; a n d  Berg , A n d e r s e n  a n d  L i bor i u s sen , 1 97 8 b) .  
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Most of  t hese d i f f e rences occ u r  i n  t h e  region of  l ow- p r i ced m u sc l es 

o f  the neck a n d  abdomen . However T ruscott ,  Lang and  Tu! !oh ( 1 97 6 ) 

reported t hat F r i es i a n s  had s i gn i fican� ly greater pe rcentages o f  m u sc l e  

in t he prox i ma l  pe l v i c I i mb anJ proximal thorac i c  I i Mb ( expen s i ve 

m u sc l e  g rou p s ) t h a n  Angu s w i t h  the F r i e s i ans having 1 . 52% more 

of the i r  m u sc l e  as  "expen s i v e" musc l e .  Oer9, /\nder·se n a n d  L i bo r i u s s e n  

( 1 978b ) f o u n d  t hat you ng , I i g h twe i g ht Ch i an i na bu l l s  Cat t h e  t o p  end ) 

ha d  2 . 62 kg more musc l e  i n  t h e  pisto l ( t h e  reg i on of t he ca rca s s  

conta i n i n g most of t h e  expe n s i ve muse I e s ) than He reford  b u  I I s  ( a t t h e  

bottom e n d  o f  t h e  b reed s st u d i ed) . 

Wor k  b y  J o h n son , Pryer and Butte rf  i eld (1973) i n d i cated that 

d i f f e rences i n  musc l e  d i st r i bui io n are not due to d i f f e rences i n  t he 

amo u nt of i nt ramu scu l a r f a t  present . 

T hese exp e r i ments suppo rt Butte r f i e l d ' s  ( 1 964 ) content i on t h a t  

selection f o r  con f ormat i on w i thin t h e  b eef breed s h a s  not i mproved 

their musc l e d i st r i b ut i on .  S eebec k  ( 1 97 3 )  contended  t hat se l ect i on f o r  

m u sc l e-we i g h t  d i st r i b ut i on m i ght b e  f ru i t f u l i f  a s u i ta b l y  p rec i s e 

tech n i q u e  o f  a s sessment cou l d  be  f ou n d . However Berg , A n d e r s e n  a nd 

L i bor i u s se n  ( 1 9 7 8b )  c i te wo r k  by A n d e r s e n  ( 1 977 ) w ho reported t h e  

p h enotyp i c  s t a n d a rd d ev i at i on o f  p i sto l lea n to b e  2 p e rce ntage  u n i ts 

a n d  t h e  h e r i ta b i I dy to be  0 . 29 ,  i n d i cat i ng poor p ros p ects for 

se l ect i on f o r  i mp roved m u sc l e  d i st r i b u t i on .  The  f u n d amenta l q ue s t i on 

i s  real l y  ca n we cha n ge  m u sc l e  d i st r i bu t i on w i thout a f f ect i ng f u nct i on a l 

e f f i c i ency ? 

Berg a n d  Butterf i e l d  ( 19 7 6 ) con s i d e r  t h at  the  g reatest cont r i b u t i on 

st ud i es o f  m u sc l e  we i g ht dis t r i b u t i o n have made  i s  to remove a v a r i a b l e  
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f rom t h e  a s se s sment o f  I i ve catt l e  a n d  the i r carca sses . T h e  c u r rent 

a p p roa c h  to con f o rmat i on attempts to a s sess tota l musc l e  we i g h t  rather  

than  i ts d i st r i b u t i on between h i g h - a nd - l ow-p r i ced reg i on s .  

Ka u f f ma n  et a l .  ( 1 973)  attempted to determ i n e the d i f f e rences 

i n  compos i t i on t hat m i g ht be  re l ated to d i f f e rences i n  s ha p e .  T h ey 

se l ected 12 mu scu l a r a n d  12 non-m u s c u l a r steers o f  un known b a c kg ro u n d  

on the  b a s i s  o f  v i sua l a p p ra i sa l  b e f o r e  s l a u g hter. T h e  m u s c u l a r 

steers were  p r edom i na nt l y  f rom beef  b reed s a n d  non-mu s c u l ar stee r s  

f rom da i ry b reed s . Extreme d i f f erences  i n  s h a pe wore c hosen  at  s i m i l a r 

l eve l s  o f  f a t n ess  a n d  matur i ty .  M u s c u l a r steers were d e f i ned  a s  h a v i ng 

convex b u l g i ng s h a pes a n d  non-musc u l a r stee r s  as  having concave o r  

non- b u l g i ng s h apes . 

M u s c u l a r steers were 25 kg h eav i e r ( n . s . ) a n d  had  a h i g he r  

d re s s i ng- out% ( 3. 1 % P < O . Ol )  t h a n  n o n -musc u l a r steers .  T h e i r  p e l v i c  

I i mb s  w e re  s i g n i f i ca n t l y  (p < 0 . 0 5 to P <  0 . 0 1 ) s h o rter , t h i cker , 

w i d e r  a n d  mo re  b u l g i n g than  t hose o f  non-muscu l a r stee r s . 

T h ere wa s no s i g n i f i can t  d i f f er e n ce i n  t he p ropo rt i ona l i ty of  

f at - f ree m usc l es a n d  s ke l eta l components  i n  the  p e l v i c  I i mb between 

the s h a p es .  However, muscu l a r steers had a s i g n i f i ca n t l y g reater  

rat i o  o f  musc l e  to  bon e  ( 0 . 8 , P < 0 . 0 5 )  t h a n  non-mu sc u l a r steers . The  

m u s c u l a r stee rs  h ad  1.6% mo re 
·c h em i ca l  fat  ( n . s . ) ,  3 . 9% l es s  

d i ssect a b l e  bone ( p  < 0 . 05 )  a n d  2.3% more f at - f ree musc l e  i n  t h e  p e l v i c  

I i mb .  Ka u f fman  et a l .  ( 1 97 3 )  conc l u d ed that : "The s h a p e  o f  [ar� 
a n i ma l  o r  c arc ass  s i g n i f i cant l y  i n f l u e nces compos i t i on ,  b u t t ha t  the  

mag n i t u d e  of  th i s  i n f l uence i s  sma l I as  compa red to  the  e f f ects o f  

f at ness i n  most catt l e  popu l at i on s .  S i nce ext reme l y  heav i l y -m u s cled 



9 

catt l e  may l ea d  to t he occu rence o f  t he doub l ed musc l ed t ra i t , ca u t ion 

must b e  exerc i sed b e fo re exces s i ve emp has i s  i s  g i ven to t h i s  t ra i t  

i n  a lon g  ra n ge b reed i n g p rog ra m . "  

Pe r h a p s  t hese a uthors s ho u l d  have conc l u ded that s h a p e  " re f l ects " 

compos i t i on rathe r  than  : ' i n f l uences' i -1- b eca use  emph a s is on s h a p e  i n  the  

p a s t  ten d ed t o  the l a tte r v i ew po i nt .  Cu rrent emp h a s i s  must  use  s h ape 

on l y  a s  a n  i n d icator o f  compos i t i on i n  conj unct ion w i th p e r f o rma n ce 

reco r d s  ( Ba rton , 1 97 5b ) .  

Ka u f tma n , Van  E s s  a n d  Long ( 1 976 ) se l ected f i ve g r-ou p s  o f  steers 

va ry i n g i n  muscu l a r s h a p e  f rom very a n g u l a r ( Lon g horn ) ,  to a n g u l a r ,  

a ve ra ge , o r  b u l g i ng ( Ho l ste i n ,  B rown Sw i s s ,  Angu s ,  Here ford  a n d  

Cha ro l a i s  b reeds  a n d  c rossb red s )  a n d v e ry b u l g i n g ( do u b l e  m u s c l ed 

A n g u s  a n d  C h a ro i a is ) , a tota l o f  3 1  an i ma l s .  The g ro u p s  va r i ed i n  

va r io u s  mea s u res o f  empty body we i ght a n d  ca rca ss  compos i t i on a s  s hown 

i n  Tab l e  2 . 1 .  

Tab l e  2 . 1 D i f f e ren ces b etween s tee rs o f  v a r i ou s  s hapes 

S h a p e  Very a n g u l a r A n g u l a r Average B u l g i n g V e ry b u l g i n g 

No . o f  o b s e rvat ion s  7 6 9 7 2 

L i ve empty body 
w e i g ht ( kg )  33 1 457  46 1 444  4 39 

Tota l body f a t  ( % )  1 1 . 2 1 4 . 1 1 4 . 6 1 3 . 5  7 . 6 

Ca rca s s  l en g t h  ( cm )  1 1 7 .  1 1 27 . 5  1 2 1  . 4  1 1 9 . 4  1 1 5 .  1 

Rou n d  t h i c kness ( cm )  20 . 8  24 . 7  2 5 . 0  2 6 . 9  29 . 0  

C h uc k t h i c k n e s s  ( cm )  1 9 . 6  2 1 . 5  2 2 . 6  2 3 . 4  2 7 . 5  

Fat th i c kn es s  a t  t h e  
1 2t h  r i b  ( cm )  0 . 33 0 . 69 1 .  70 1 . 22 0 . 2 5  

l o i n  ey e a rea at the  
1 2th r i b  ( cm2 ) 58 . 7  68 . 4  6 7 . 7  79 . 3  1 1 5 . 5  

D i s sected k i d n ey ,  h ea rt 
a n d  pe l v i c  f a t  < % >  4 . 3  4 . 9  3 . 8  3 . 8  2 . 0  

L i p i d- f ree m usc l e/ 
d i s sect i b l e  bone rat i o  3 . 49 3 . 2 5 3 . 52 3 . 96 5 .  7 7  
o f  c a r ca s s  
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I n  t h e  res u l ts p resente d  i n  Ta b l e  2 . 1  the  mo re m u s c u l a r steers 

ha d  l es s  tota l body f at ( exc l u d i n g ve ry a n g u l a r steers ) a n d  d i s sected 

k i d n ey , hea rt a n d  pe l v i c  fat , gen e ra l l y  s i  i g ht l y  s ho rt e r  c a rca s s e s , 

t h i c ke r  rou nd  a n d  c h u c k  mea s u reme n t s  a n d  l a rg e r  eye musc l e  a rea s . 

Fat th i c kn ess  i n c reased to "average"  muse  I i n g  then  dec rea s e d . Muse  I e 

to bone rat i o  i nc reased w i th deg ree o f  musc l i n g .  l t  was  a l so demo n s t rated 

that d ress i ng-out  p e rcentage was s i g n i f i ca n t l y  pos i t i ve l y  co r re l a ted 

to d eg ree o f  musc l i n g ,  b u t  not to c a rcass  f at ness  ( P< 0 . 0 1 ) .  Dress i n g -

o u t  pe rcen tage was  nega t i ve l y  corre l ated t o  a n  est i mate o f  thorac i c  

cav i ty c a p a c i ty ( r  = -0 . 78 ,  P< 0 . 0 1 ) a n d  pos i t i ve l y  corre l a ted  to I i p i d­

f ree musc l e/ bone rat i o  ( r  = 0 . 79 ,  P< 0 . 0 1 ) .  

Heav i e r-musc l ed catt l e  h a d  h i g her  d ress i n g -out  perce n tages 

beca u s e  t h e i r  body cav i t i es were p roport i on a te l y  sma l l e r .  Fatter 

catt l e  d i d  not h a ve h i g h e r  d res s i n g -out p e rcentages beca u s e  i nc reased 

q u a n t i t i es o f  me sente r i c f at i n  t h e  non-ca rca s s  component  compen s a ted 

on a p ro po rt i ona l b a s i s  f o r  i n c reased q u an t i t i es o f  fat  i n  th e ca rca s s . 

Ka u f f ma n , Va n Ess  a n d  Lo n g  ( 1 9 7 7 )  s u bsequen t l y  determ i n ed t h a t  

s h a p e � s e  d i d  n o t  a f fect f ee d  e f f i c i en cy ( kg feed  t o  p rod uce a 

kg o f  f a t- f ree mu sc l e ) . 

Ca u t i on m u s t  be exerc i s e d  i n  i nterp ret i n g the wo r k  o f  Ka u f f ma n  

a n d  co l l ea g ues ( 1 973 , 1976 , 1 9 7 7 ) b eca use  the  e f fect o f  m u s c u l a r  s ha p e  

h a s  been compa red a c ross  b reed b o u n da r i es .  l t  i s  we l l u n d erstood 

t h a t  b reed s  d i f f e r  i n  amo u n t  a n d d i str i b u t i on of the i r f a t  depot s , i n  

musc l e  to bone rat i o  a n d  d res s i n g- o ut pe rcen ta g e ,  a s  w e l I a s  other  

a s p e cts  o f  compos i t i on ( Preston  a n d  W i  11 i s , 1974 ; Be rg  a n d  B utterf i e l d ,  

1976 ; Ca rte r ,  1 9 7 5 ;  Koc h  a n d  D i kema n ,  1977 ) . T h us d i f f e re n ces i n  

s h a p e  b etween b reed s ref l ect genet i c  d i f f e ren ces i n  compos i t i ona l 
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re l at i on s h i ps ,  i t  h a s  yet to b e  p roved that  t h e  same re l a t i on s h i p  a s  

demon s t rated b y  Ka u f fman  et � · ( 1 9 7 3 )  h o l d s w i th i n  a b reed . I n  

a d d i t i on i t  c a n not b e  s a i d  t h a t  s hape  w i  I I b e  mo re or  l ess  re l e va n t  

w i th i n ,  t h a n  between b reeds . 

Severa l expe r i men ts i n  t h e  Un i ted  S tates  o f  Ame r i ca have  

re ported t h e  post-wea n i n g g rowth  p e r f o rma n ce , ca rcass  compos i t i on ,  

f e e d  e f f i c i en cy a n d  res pon se to d i f f e re n t  d i ets , ca rca s s  compos i t i on a n d  

mea t  q u a  I i t y  ( a s w e  I ! a s  othe r  a t t r i b u tes s uch a s  p re-wean i n g  

p e rf orma n ce a n d  d y s to c i a )  o f  d i f fe ren t "b i o l og i ca l  ty pes " o f  catt l e  

( Sm i th ,  Laster  a n d  Grego ry , 1 9 76 ; Sm it h ,  La ste r ,  C u n d i f f a n d  G r ego ry ,  

1 9 76b ; Koc h , D i kema n , A l i en ,  Ma y ,  Cro u se a n d  Camp i on ,  1 9 76 ; P r i o r- ,  

Koh l me i e r ,  Cu n d i f f ,  D i kema n a n d  C rou s e , 1 9 77 ; Sm i th ,  C ro u s e , lvla n d i go 

a n d  Nee r ,  1 97 7 ;  Fe r re l l ,  Koh l rne i e r ,  C rouse  a n d  G l  i mp ,  1 978 ;  Koc h  a n d  

D i keman , 1 97 7 ;  L i p s e y , D i kema n a n d S c h a l l es , 1 9 7 8 ) . The  b i o l og i ca l  

t y p e s  d i f f e r  i n  s h a p e , we i g ht , a n d  s i ze a s  a con s eq uence o f  the  s i re 

a n d  dam b reeds u s e d  i n  the  expe r i ment . 

These s t u d i e s a re p a rt o f  a l on g - te rm b r eed eva l ua t i on p rog ramme 

i n  w h i ch Here f o r d  a nd A n g u s  cow s we re mated t o  b u l I s  of va r i ous  b re e d s . 

Fo r  examp l e , B r i t i s h bee f  b reeds  ( An g u s , He re ford , S h o rtho r n , Red Po l I 

a n d  South  Devon ) d a i ry b reeds  ( J e rs ey , Red Da n e ,  M i  I k i ng -S hortho r n  a n d  

Ho l s te i n ) , Con t i n en ta l E u ropean  b e e f  b reeds  ( B rown Sw i ss ,  Cha ro l a i s , 

C h i a n i na ,  Ge l b v i eh ,  L i mo u s i n ,  Ma i n e Anj o u  a n d  S i mmen ta l )  a n d  a Bos 

i n d i c u s  b reed ( Bra h man ) .  T h e  des i gn o f  t h e s e  exper i ments  w a s  p re s e nted  

b y  S m i th ,  La ste r  and  G rego r y  ( 1 97 6 )  and  va r i es depend i ng on t h e  yea r ,  

a n d  n at u re o f  t h e  s tu d y . 



1 2  

I n  g e n e ra l te rms t h e s e  expe r i ments h ave con f i rmed t h a t  l a r ge r ,  

l a te r-mat u r i ng t y p e s  t e n d  t o  g row mo re ra p i d l y ,  a re l ea n e r  a t  s l a u g h t e r  

a n d  p ro d uce mo r e  bone I e s s  I e a n  mea t t h a n  sma I I e r ,  e a r  I i e r- rnatu r i n g 

b re e d s . S uc h  d i f fe re n c e s  a re w e l I known ( Ma son , 1 9 7 1 ; Preston a n d  

W i  11 i s , 1 9 7 4 ; Be rg a n d  B u t t e r f i e l d ,  1 9 76 ) , b ut h ave not b een 

d emon s t ra t e d  on a l a rge s ca l e  u n t i  I recen t l y .  

G row t h  rate , s i z e ,  a n d  ca rca s s  compos i t i on c a n not b e  con s i d e r e d  

i n  i so l a t i o n o f  oth e r  i mp o r t a n t  p rod uct i ve req u i reme n t s  a n d  t h e  i n c r ea s e  

i n  t h e  i n c i d e n c e  o f  d y s toc i a  i n  l a rge b re e d s  m u s t  b e  ta ken i n to acco u n t  

( Sm i th ,  La s t e r  a n d  G rego ry , 1 9 76 ) . 

K l oste rma n ( 1 9 72 ) reported t h a t  catt l e  o f  va r i o u s  t y p e s  a n d  s i z e s  

f e d  t o  a s i m i l a r  f i n i s h ,  or g r a d e ,  d i d  not d i f fe r  i n  f eed  e f f i c i en cy . 

S m i t h et �· ( 1 9 7 7 ) fou n d  t h a t  b i o l og i ca l  type d i d  noi s i g n i f i ca n t l y  

a f f ect fee d  con vers i on e f f i c i en cy w h e n  f aster-ga i n i ng t y p e s  w e r e  f e d  

t o  t h e s a me n e t  e n e rg y  fo r p roduct i on e n d - po i nt .  S m i th et a I .  ( 1 9 7 6 b ) 

s howed t h a t  L i mo us i n  a n d  S i mmenta l c ros s b red s tee rs w e re l es s  e f f i c i e n t  

u s e r s  o f  meta bo l i za b l e  e n e r g y  t h a n  He re f o r d , J e rsey , South  Devon a n d  

C h a ro l a i s  c ros s b red s t e e r s  w hen meta bo l i za b l e  e n e rgy va l ues w e r e  

a d j u sted t o  t he s a me d e g ree of  f i n i s h < 5% f a t  i n �� l on g ��mu s ) .  

D i kema n ( 19 7 3 ,  c i ted  by L i p s ey , D i kema n a n d  S c h a l l es ,  1 9 7 8 ) 

co nc l u d e d  t h a t  f a s t e r - g a i n i n g ca tt l e  u s e d  f e e d  mo re e f f i c i en t l y  t h a n  

s l ow e r - g row i n g catt l e  beca u s e  of  a d i l u t i on o f  ma i n te n a nce req u i remen t s . 

I n  a g reemen t  w i th t h i s  s ta temen t ,  L i p sey , D i kema n a n d  S c h a l l es ( 1 9 7 8 ) 

foun d t h at 1 6  Ma i n e-An j o u  a n d  1 4  Ge l b v i eh c ros s b red s t e e r s  ( ou t  o f  

An g u s  a n d  H e r e f o r d  dams ) g rew mo re ra p i d l y a n d  conve rted f ee d  mo re 

e f f i c i en t l y  t h a n  1 6  H e re f or d  x A n g u s  rec i p roca l c ross b red stee rs f e d  
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to the  same en e rgy eo- e f f i c i en cy e n d  po i n t o f  8 . 0  M . Ca l . o f  n e t  

ene rgy ( p ro d u ct i on ) pe r k g  ga i n .  Howeve r ,  they a l so s howed t h a t  

w i th i n  e a c h  ty pe  faster-ga i n i n g  cat -t- I e  were mo re e f f i c i e n t  t h a n  

s l owe r- g ra i n i n g c att l e .  Th i s  l atter  f i n d i n g d i f f e r ed f rom oth e r  

s t u d i es a t  resea rc h  stat i on s  i n  t h e  U n i ted  S tates wh i ch h a d  s how n 

I i tt l e  d i f f e ren ce i n  feed con ve rs i on w i th i n  a b reed o r  type . Ma i ne­

Anj o u  a n d  Ge l b v i en steers w e re s i gn i f i ca n t l y  l on ge r  a n d  ta l l e r  th a n  

the B r i t i s h steers . i t  s h o u l d  b e  men t i oned  that  L i p s ey , D i keman  a n d  

S c h a  I I e s , ( 1 9 78 ) w e re awa re t h a t  t h e i r met hod o f  e a  I cu I at  i on o f  en d 

po i nts  may not h a ve b een accu rate . 

T h e  musc l e  to bon e  rat i o  ( rev i ewed  by Berg a n d  B utte r f i e l d , 1 9 66 , 

1 96 8 ;  Broa dben t ,  Ba l l  a n d  Dod sworth , 1 97 6 ) i s  known to d i f f e r  

between an d w i th i n  b reeds o f  ca tt l e . Th i s  rat i o  cannot b e  con s i d e re d  

i nde pen den t l y  o f  l eve l o f  f a t n es s . Fo r examp l e , T r u s coi·t , La n g  a n d  

T u ! ! oh ( 1 9 76) p resented ev i den ce  w h i ch s howed t ha t  A n g u s  h ave a h i g h e r  

musc l e  to bone rat i o  t h a n  F r i es i an s  a l though  t h e re wa s no  s i g n i f i ca n t  

d i f f e re n ce i n  th e we i ght o f  m u sc l e  w h en they were comp a re d  a t  t he same 

s i de we i gh t .  A n g u s h a d  4 . 8  kg mo re f a t  a n d  3 . 0  kg l es s  bone  t h a n  

F r i es i a n s  at  t h e  same d i ssected s i d e w e i g h t . 

Da ta p resen ted by  Berg a n d  B u tte r f i e l d  ( 1 9 76 ) b a s e d  o n  a resea r c h  

p roj ect s ponsored  by the Roya l S m i th f i e l d  C l ub C Anon . , 1 966 ) s h owed 

t h at H e re f o rd s  had a h i gh e r  mu s c l e  to bone rat i o  than Fr i es i an s . 

M u s c l e  to bone  rat i o  i s  know n  to i nc rease  w i th a n  i nc reas e  i n  ca rca s s  

w e i g h t . 

A h i g he r  m u sc l e  to bon e rat i o  i s  one o f  t he f ew ca rcas s  " a dva n ta g e s "  

Br i t i s h beef  b reeds  h a ve o v e r  d a i ry b reed s . How ever i t  a p pea rs  t h a t  
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E u rop ean b reeds  h a ve h i g h e r  m usc l e  to bone rat i os than  B r i t i sh b e e t  

b re e d s  ( Berg , A n dersen a n d  L i bo r i ussen , 1 9 7 8 a l . The g rowth patterns  

an d f a cto rs a f fect i n g g rowth o f  musc l e , fat a n d  bone h a ve been  

d e sc r i b e d  by Berg  a n d  Butte r f i e l d  ( 1 9 68 , 1 9 76 ) and  i t  i s  we l l known 

that va r i at i on i n  percen t age compos i t i on o f  the carca s s  ( musc l e , f a t  

a n d  bon e ) between b reeds a n d  c rosses i s  g reat l y  i n f l uen ced by  ca rca s s  

f a t n e s s  ( Ca l l ow ,  1 94 8 ,  see a l so rev i ews b y  Ba rton , 1 96 7 ;  Mason , 1 9 7 1 ; 

P re s ton a n d  W i  11 i s ,  1 9 7 4 ;  B e r g  a n d  B utte r f i e l d ,  1 9 76 ) . 

Mos t  s t u d i es have con cen t ra ted on  tota l fat  a n d  d i f f e ren ces 

b etween b reeds for t h i s  va r i ab l e  w i  I I not be con s i d e red  h e re . i t  

s hou l d  b e  men t i oned , howeve r t h a t  Ca l l ow ( 1 9 4 8 )  s howed that  the  ca rcas s  

t a t  d epot s g r·ow d i f f e re n t i a  I I y w i th s u b c u t a n eo u s  fat  h a v i n g a h i g h e r  

i mpetus  t h a n  i nt ramuscu l a r f a t . 

Catt l e  p rod ucers a re p l ac i n g g reater emp h a s i s  on s i ze a n d  

w e i g h t  th an f o rmer l y  l a rge l y  b ec a u s e  of  t h e  p e r f o rman ce o f  E u ropean  

b re ed s . 

A b r a h a m ,  Ca rpen te r ,  K i n g a n d  But l e r ( 1 9 6 8 ) repo rted t h a t  l on g e r  

c a r c a s se s  y i e l ded  g reater we i g h t s  o t  bone l es s  reta i I c u ts , b ut d i d  not 

h a ve a g reater percentage o f  reta i I c uts . Berry , Sm i th a n d  Carpenter  

( 1 9 7 3 )  s e l ected 1 0 0 ca rca s ses of  u n known b a c kg ro u n d  i n  th e range  s h o r t  

( 1 0 6  t o  1 1 4 cm , n = 2 1 ) ,  med i um ( 1 1 4 t o  1 22 cm , n 5 1 )  a n d  l on g  

( 1 2 2  to 1 30 cm , n = 2 8 ) . Ca rca s s  we i g h t  averaged  2 4 8 ,  2 72 a n d  2 9 4  kg 

i n  t h e  t hree g ro up s ,  res pect i ve l y .  Ca rca s s  l ength  w a s  not s i g n i f i ca n t l y  

re l ated to pe rcent bon e l es s  reta i l  cuts . There were on l y  s ma l I 

d i f f e re n ces i n  th e p e rcen tage o f  bon e l e s s  l o i n  a n d  b on e l es s  rou n d  

b e tween l ength  g ro u p s  a l t h o u g h  t h ey were i n  favour  of  s horte r ca rcas ses . 
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The a uthors con c l uded  that  se l ect i on f o r  l on g e r-bod i ed catt l e  wou l d  h ave 

I i tt l e  e f f ect on  the u l t i mate y i e l d  of beef c a rc a s ses . 

2 . 2  Aspects of I i vewe i ght growth i n  catt l e  

G rowth i n  catt l e  norma l l y  fo l l ow s  a s i gmo i d  p attern o f  I i vewe i gh t  

g rowth f rom b i rth to ma t u r i ty ( Ta y l or ,  1 968 ; J oa n det a n d  Ca rtw r i gh t ,  

1 9 70 ;  B rown , B rown a n d  Butts 1 9 7 2 ;  Berg a n d  B utte r f i e l d , 1 9 7 6 ) . 

The re a re howeve r ,  s u rp r i s i n g l y  f ew s t u d i es w h e re I i vewe i gh t  h a s  b ee n  

rep o rt e d  o ve r  th i s  a ge sp a n , a n d  p l ots  of  a ctua l I i vewe i ght  versus 

a g e  s e l dom s how s uch a de f i n i t i ve c u rve . Howeve r ,  J oa n det a n d  

Ca rtw r i g h t  ( 1 969 ) p l otted I i vewe i g ht versus a g e  o f  a c ross b re d  cow 

f rom b i rth to 1 4  yea r s  of a ge ,  a n d  Ca l o , Mc Dowe l l ,  V a n  V l ec k  a n d  M i l l er 

( 1 9 7 3 )  p resen ted the a ve rage  g rowth c u rve o f  504 Ho l ste i n- F r i es i an 

b u l I s  f rom 6 months  to 9 y ea rs o f  age . 

La rge dev i at i on s  f rom the  expected c u r v e  of  I i vewe i gh t  g rowth 

a re c a u s e d  by e n v i ro n menta l facto rs ( n ut r i t i on ,  h ea l th ,  c l i ma t e , etc . ) 

w h i ch res u l t  i n  season a l p a tt e rn s o f  I i vewe i g ht g rowth o f  catt l e  i n  a 

p a s to ra l e n v i ron ment ( Ma cDon a l d , 1 9 5 8 ;  Ba rton , 1 966 ; A l ! den , 1 97 0 ; 

Scot t , Rattray a n d S meaton , 1 9 76 ) . 

l t  i s  pos s i b l e  to a l te r  the rate ( w i th i n  b i o l og i ca l  I i m i ts ) , 

a n d d i rect i on ( we i g h t  l os s , ma i n t ena n ce , o r  g a i n )  o f  I i vewe i gh t  g rowt h  

b y  man i p u l at i on o f  t eed  q u a l i ty a n d  q u a n t i ty i n  a p a s to r a l s i tuat i on 

C lea ve r ,  1 9 7 6 ) . However , th e g ra z i er does not h a ve t h e  same deg ree 

of n ut r i t i on a l con t ro l over l on g  pe r i ods  of catt l e  g rowth a s  i s  th e 

c a s e  w i th teed l ot catt l e . 



Compen sato ry g rowt h  ( Ta n ne r ,  1 96 3 )  ha s a ma j o r  e f fect o n  a n  

a n i ma l ' s g rowt h  c u rve a n d  co n t r i b utes t o  the  va r i a b i  I i ty o f  
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I i vewe i g h t  g rowth i n  g ra z i n g catt l e .  The  p henomenon enab l es a n  a n i ma l  

to "catc h - u p "  t o  t he equ i va l e n -t- we i g ht  o f  non-re s t r i cted a n i ma l s  b y  

g row i n g ra p i d l y  a f te r  a per i od o f  f eed rest r i ct i on . 

Severa l s t u d i es ( rev i evJed b y  A l l de n , 1 9 70 ;  Ever i tt a n d  J u ry , 

1 9 7 7 ) ha v e  s h ow n  t h a t  p rov i ded � rowth r e s t r i ct i on i s  not a p p l l ed ea r l y  

i n  I i fe a n d ,  mo re i mporta n t l y  i s  not too severe , then  catt l e  c a n  

compe n s a te th e i r I i vew e i g h t  g rowth t o  rea ch  s i m i l a r I i vewe i g h t s  o f  

the i r  n o n - rest r i cted contempora r i es .  The t i me ta ken to rea c h  

compa rab l e  I i vewe i g h t s  depen d s  o n  t h e  seve r i ty o f  we i g h t  res t r i ct i on 

a n d  l e ve l o f  re-a l i men tat i on .  Howeve r ,  E ve r i tt a n d  J u ry ( 1 9 7 7 )  fou n d  

w i th monozygous  tw i n  da i ry-type ste e rs that compe n satory  g rowth 

f a i l e d to e l i m i na te d i f f er e nces i n  I i vewe i g h t  between g rou p s , one o f  

wh i ch w a s  u n d e r fed  f rom short l y  a f te r  b i rth  to 1 6  weeks o f  a g e  

f o l l owed b y  a p e r i od o f  re-a l i mentat i on t o  s l a ug h ter at e i t h e r  1 3  o r  

3 5  mo nt h s  o f  a ge . Wh ethe r such  s t u n t i n g i s  t r u l y  pe rma n e n t  c a n not b e  

determ i ned  f rom t h e i r  stu d y ,  a l t h o u g h  i t  h a s  i mp o rtant i mp !  i ca t i on s  

f o r  s l a u g h t e r  catt l e  g rown w i th i n  t h e s e  a ges . 

Severa l New Zea l a n d  s tu d i es h a ve show n  the p e r s i s te n t  e f fect o f  

d i f f e re n t  p re-wean i n g env i ro nme nts on  post-wea n i n g g row th o f  va r i ou s  

types o f  catt l e  i n  a common e n v i ronme n t ( Ever i tt ,  Eva n s  a n d  F ra n ks , 

1 969 ; Eve r i tt ,  1 972 ; Da l ton , 1 97 6 ; Eve r i tt a nd J u ry , 1 9 7 7 ) . T h ese 

s t u d i es s howed  that the ra n k i n g  o f  i n i t i a l a n d  f i n a l we i g h t  of  catt l e  

g rown i n  a common e n v i ronment may b e  h i gh l y co rre l ated a s  a res u l t  o f  

d i f f e rences  i n  the i r p re-wean i ng e n v i ronment s . The  " t r u e "  g rowt h  
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rate o f  s uch catt l e  c a n  be o b s c u red b y  compe n s a to ry g rowth beca u s e  

o f  p re-wean i ng teed rest r i ct i on . Howeve r ,  t h e  l onger  catt l e  a re 

g ra z e d  i n  a common e n v  i ronrnent , the I o;�e r- t h e  e t  feet o f  d i f  t e rent  

p re-wea n i ng env i ronments on g rowth as  j u dged b y  the cor re l a t i on 

coe f f i c i ents o r  reg res s i o n s  between i n i t i a l we i g h t  a n d  s u b sequent  

w e i g h t s  i n  these  expe r i ments . Mos t  o f  the  i n vest i gat i ons  c i ted a bo ve 

con c l u d e d  b e fore the  catt l e  reached 20 mon ths  o f  a ge . 

Even i f  a con stant  en v i ron men t cou l d  be  ma i n ta i ned  f o r  g ra z i ng 

catt l e , th e i r  I i vewe i g hts  w o u l d  be  expected to va ry about  a common I i ne 

o f  we i g ht versus a ge b ec a u s e  o f  sho rt-te rm c h a n ges i n  I i vewe i gh t  

( C i a r k  a n d  Camp b e l l ,  1 96 9 ;  Gea y ,  1 9 76 ; H u gh e s , 1 9 76 ) , mos t l y  d ue t o  

da i l y  c h a n ges i n  t h e i r  g u l· content . C l a r k  a n d  Campbe l l  ( 1 969 ) a n d  

H u g h e s  ( 1 976 ) h av e  s u g gested p h y s i ca l  a n d  stat i st i ca l met ho d s  o f  

red u c i n g  th i s  t y p e  o f  I i vewe i g ht va r i a t i on .  

T h e  I i vewe i g ht g rowth o f  a stee r i s  u n d e r  genet i c  a s  we  I I a s  

e n v i ron menta l cont ro l ( fo r  examp l e , see C u n d i f f ,  Chamb e r s ,  Ste p h e n s  

a nd I·'Ji I I h a m ,  1 96 4 ; Tay l or ,  1 968 ; J oandet  a n d  Ca rtwr i gh t ,  1 969 ; 

Brow n et �. , 1 97 2 ;  Preston a n d  W i  1 1  i s ,  1 9 7 4 ;  F i t z h ug h , 1 9 76 ;  

Sm i t h ,  F i t z h ug h , C u n d i f f ,  C a rtw r i ght  a n d  Grego r y , 1 976a ; Sm i t h a n d  

C u n d i f f ,  1 976 ) . 

T h e re i s  co n s i derab l e  genet i c  va r i at i on b e tween a n d  w i t h i n  

d i f f e rent b reeds o f  catt l e  f o r  g row t h  tra i t s ( I  i vewe i g ht at  a n y  a g e ,  

avera g e  da i l y ga i n  ( AOG ) a n d  re l at i ve g rowt h  rate ( RGR ) , w h i c h i s  

gen e ra I I y exp ressed  a s  the pe rcentage c h a n ge i n  we i g ht re I at i ve to 

i n i t i a l  we i g ht ) . The s e  t ra i ts a re o f  mod erate to h i gh h e r i ta b i I i ty 

( See P r eston a n d  W i  1 1  i s ,  1 9 74 ; Sm i t h a n d  C u n d i  f f , 1 9 76 ) a n d  a re 
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re l at i ve l y  ea sy  to mea s u re ,  e s p ec i a l l y  w h en compa red to t h e  mea s u reme n t  

o f  ca rca ss  t ra i t s . 

There  a re l a rge d i f f eren c e s  i n  ma t u re s i ze between b reed s o f  bee f 

catt I e ( Ma son , 1 9 7 1 )  a nd i n  t h e  s h a pe s  o f  t h e i r  g r01d h c u r ve s . J oa n d et 

a n d  Ca rtw r i g ht ( 1 969 ) showed t h a t  t he re we re d i f f eren ces  i n  t h e  s h a p e s  

o f  g rowt h  c u rves an d ma t u re we i g h t s o f  1 2  b ree d g rou p s  o f  cow s 

( He re fo r d , a n d  1 1  c ros ses between Here f o r d  a n d  B r a hma n catt l e ) . 

Brow n ,  B row n a n d  B u tts ( 1 972 ) f o u n d  that  there w a s  con s i d e ra b l e  

va r i a t i o n  i n  the  rate o f  mat u r i n g , a n d  mat u re we i g ht ,  b etween a n d  

w i t h i n  g ro u ps o f  An g u s  a n d  Hereford  catt l e  ( i . e . , cow s ,  a n d  a I i m i te d  

n umbe r  o f  b reed i ng b u l l s ) . H e re fo rd s  a p pe a red  to be  l ater  mat u r i ng 

tha n A n g u s . T h e  a u thors noted t hat catt l e  w h i c h ma de  sma l l e r changes  i n  

a mea s u r-e o f  g row t h , t h a n  t he i r contempora r i es ,  v1e re more I i k e  I y to 

s how c ha n g es i n  t h at t ra i t  fo r l onger  pe r i ocl s o f  t i rne . T h e re a p pea red  

to b e  a genet i c  a ntagon i sm between a h i g h ea r l y  g rowt h  ra te a n d  

s u b seq uent  g rowt h .  

Ca l o , McDowe l l , Van  V l ec k  a n d  f\1 i ! ! e r  ( 1 9 73 ) s t u d i ed the  g rowth  o f  

5 04 Ho l ste i n - Fr i es i a n b u l  I s  not d i rect l y  se l ected f o r  g rowth rate . 

They reported s i m i l a r resu l ts to those o f  B rown et 9J_. ( 1 9 72 ) w i th t h e  

except i on t h a t  t h e re wa s n o  con s i stent  re l at i on s h i p  b etween g rowt h 

rate at a n  ea r l y  age a n d  g rowt h  rate at  s u b seq u e n t  a g e s . Th i s  

d i f f e rence ma y be  d ue to t he l a ter r e l a t i ve ma t u r i ty o f  Ho l ste i n-

F r i e s i a n b u l I s  t h a n  t he A n g u s  a n d  Hereford  catt l e  s t u d i ed b y  B rown 

e t  a I . ( 1 9 72 ) . 

These  s t u d i es ,  a n d  ot he r s i m i  J a r reports , can  be  exp l a i n ed i n  

t erms o f  d i f f e ren ces i n  re l at i ve ma t u r i ty .  E a r l y-ma t u r i ng  catt l e  ma ke 
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ra p i d  ga i n s re l at i ve l y ea r l y  i n  I i f e ( h i g h RGR l compa red to l at e r­

mat u r i ng types  at  s i m i l ar ages ( Sm i t h a n d  Cund i f f ,  1 97 6 ) . 

We i g ht f o r  age an d  a verage  da i I y ga i n  n re genet i ea I I y a n d  

p henoty p i ca l l y  pos i t i ve l y  cor r-e l a ted w i t h b i rthwe i g h t  a n d  matu re s i ze 

( Tay l or ,  1 96 8 ;  Se i fe rt a n d  Ru d d e r , 1 97 6 ) . T h u s  se l ect i on f o r  g rowth 

t ra i ts w i  1 1  a l t er the s ha p es of g rmtt h  cu rves of catt l e  a n d  t h e i r  

ma t u re s i z e .  

Tay l o r ( 1 9 68 ) a n d  Ca rtw r i g h t  ( 1 970 ) cons i d er  t h a t  se l ect i on w i  I I 

h a v e  a g reat e r  i n f l uence  on mat u re s i ze t h a n  on the  s ha p e  o f  t h e  

g rowth c u rve i n d e p e n d e n t  of  mat u re s i z e . However , F i t z h u g h  ( 1 9 7 6 )  a n d  

S m i th  et �· ( 1 976a l have  suggested t h a t  s e l ect i on bused  on re l at i ve 

g rowth rate , r a t h e r  t h a n  we i g h t  f o r  age , o r- ave rage d a i l y  ga i n ,  1vo u l d  

i ncrea se g rowt h  rate ( h ence c h a nge t he s ha p e  of  the growth  c u rv e )  

re l at i ve l y  mor e  t h a n  i t  wou l d  a l te r  ma t u r e we i gh t .  

I n  a st u d y  o f  re l at i ve g rowt h r a t e  i n  4 7 7  cros sb red a n d  

s t ra i g h t b red A n g u s , H er efor d  a n d  S ho r t h o r n  s t ee r s , S m i th a n d  C u n d i f f 

( 1 9 7 6 )  conc l u d ed t h at se l ect i on f or post-wea n i n g ( 200 to 4 5 2  d a y s ) ,  

a n d  post -n at a  I ( b i rt h  -t-o 4 5 2  d a ys ) , b ut not p re-nata I re I at  i ve g rowt h 

rate , i n c reased  rate o f  g rowt h a n d  ma t u r i ty a t  a n  ea r l y  age . T h ey 

reported l a r ge  n eg at i ve ( r  = - 0 . 6 1 )  g e n et i c  cor re l at i on s  b etween RGR 

a n d  b i rthwe i g h t ,  a n d moderate to l arge pos i t i ve genet i c  cor re l a t i on s  

( r  = 0 . 7 4 )  b etween RGR a n d  post-wea n i ng ADG , est i mates of  f at n es s , a n d  

e f f i c i ency o f  ene rgy convers i on .  

Th e  n egat i ve re l at i on s h i p  b etwee n RGR a n d  b i rthwe i g h t  s ug g e s t s  

a corre l ated reduct i on i n  mat u re we i g h t  wou l d  occu r i f  se l ect i on f o r  

h i g h RGR wa s s uccess f u l . T h e  co n cept  o f  a l te r i ng growth c u r v es -
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i n d e p en dent l y  o f  mat u re we ig ht - i s  of  con s i de ra b l e  i mpo rta nce i n  

re l at i on to l on g-t erm se l ect i on f o r  g row t h  t r a its , howeve r ,  t h e  I i m i ted 

amo u nt o f  i n fo rmat i on on th i s  s u bj e c t  mea n s  t h a t it i s  u n reso l ved at  

p r·esent . 

2 . 3  Type a n d  compo s i t i on a l d i f f e rences 

Stona ker , Haza I eus a n d  \�hee I e r  ( 1 9 5 2) report ed that  11 nor·ma 1 1 1 

Here f o r d s  f rom he r d s  i n  wh i ch p a rents  h a d  been se l ected f o r  s i z e ,  g rew 

f a st e r  tha n sma l l er- f ramed ( comp ressed ) H e re f ord s . S i m i l a r l y  W i  l l ey , 

B ut l e r ,  R i gg s ,  J on es  an d  Lyer l y  ( 1 9 5 1 )  f o u n d  that  l a rger- f ramed H e re f ord  

steers  g rew mo re ra p id l y  than  sma l l e r - f ramed  steers  i n  a f eed l ot .  

C r i c ken berger a nd B l a c k  ( 1 9 76 ) rev iewed I i te rat u re whe re d if f erent  

f rame s i zes  of  catt l e  had been  eva l u a ted u n d e r  f eed l ot con d i t i on s  a n d  

conc l u ded that l a rg e r - f ramed catt l e  w i t h i n  a b reed g rew more ra p i d l y  

t h a n  sma l l - f ramed c a tt l e . They f ou n d  that s e l ected Heref o rd s  g rew 

f a ster than u n se l ect ed Here f o rd s ( 1  . 2 1  verses 0 . 9 1  kg / d ay ) , h a d  

heav i e r f i na l  w e ig h t s  ( 5 1 8 . 3  versus 4 38 . 9  kg ) a n d  had  a s im i l a r f eed  

convers i on ( 3 . 6 1  versus 3 . 60 kg  f eed / kg ga i n ) . 

Data f rom B r u n g a r d t  ( 1 9 72 ) c i ted b y  C r icke n berg e r  a n d  B l ac k  

( 1 9 76 ) , a re p re s e n te d  i n  Tab l e  2 . 2 .  Catt l e  va ry i ng i n  s i ze a n d  

g rowth were f ed to reach Cho i ce g rad e . 
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2 

3 

4 

5 

2 
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Tab l e  2 . 2 F i n a l  w e i gh t ,  a v e rage da  i I y 

2 1  

qa i n  ( ADG ) , feed  

con ve rs i on rat i o  a n d  pe rcentage c h e m i ca l fat  i n  d i f fe re n t  

f ra me s i zes  o f  Hereford  ( H )  a n d  A n qus ( A )  catt I e ( B ru nga r d t ,  

1 9 72 c i ted by: C r i c ke n b e rge r a n d  G l ac k ,  1 9 76 ) 

s i ze 1 Breed F i na l  we i g h i  ADG Feed/Ga i n  Chem i ca l  
( kg )  ( kg )  ( kg )  f a t  of 

/> 

H 40 3 .  1 1 . 2 0  2 . 62 

H 4 3 3 . 9  1 . 2 8  2 . 57 

H 478 . 4 1 .  35 2 . 79 

H 502 . 0  1 .  37  2 .  77  

H 5 32 . 8  1 .  46 2 . 90 

A 39 7 . 7  1 .  2 1  2 .  76 30 . 1  

A 446 . 2  1 .  2 9  2 . 8 4 32 . 4  

A 464 . 3  1 .  3 1  2 . 90 33 . 9  

H i g h e r  n umb e r s  denote l a rge r f ra me s i ze .  



22 

The res u l t s p re sent e d  i n  Tab l e  2 . 2 show that  l a rge r steers ga i ned  

f a ste r and  we i gh ed mor e  t ha n  sma l I steers  and  req u i red more f eed  i n  

g row i ng to a s i m i l a r  d e g ree of  f i n i s h .  

I n  anothe r study , C C h r i c ken b e rger· a n d  B l a c k , 1 9 76 ) sma l l a n d  

a ve rage- s i ze A n g u s  steers  w e re se l ected f rom the same h e rd  a s  ca l ve s  

a n d  fed s i l a ge  o r  g ra i n  rat i on s .  T he a ve rage  s i ze A n g u s  steers  ga i ned  

f a ster ( 1 . 1 1  versus 1 . 0 3 kg /day ) ,  were  heav i e r ( 39 4 . 5  versus 35 3 . 7  kg  

e mp ty  body  we i g ht ) , req u i red mo re feed  to g row to a s i m i l a r c a r ca s s  

compos i t i o na l e n d - po i nt ( 3 . 2 2  versus 3 . 00 f eed / kg ga i n ) , a n d  w e re 

l ea n e r  ( 2 7 . 5 3 versus 2 9 . 5 5% fat ) than  sma l I s i ze A n g u s  s tee rs . These  

wor ke rs conc l u ded t h at there  we re no  obv i ou s  econom i c  a d vantages  fo r 

a n y  pa rt i c u l a r f rame s i ze o f  catt l e  u n d e r  f eed l ot con d i t i on s  beca u se 

t h e  i nc reased  I i vewe i g h t  a n d  ca rca s s  we i g h t  ga i n s o f  l a rge- f ramed 

catt l e  d i d  not pay f o r  the i r h i g h e r  non - f eed co st s w h i ch were l e v i ed 

i n  p roport i on to a n i ma l  s i ze .  

B r u nga rdt  ( 1 969 ) p resented p re l i m i n a ry res u l ts f rom a s t ud y  

d e s i gned t o  eva l uate t h e  g rowth , feed con ve r s i on ,  carcas s  compo s i t i on 

a n d  oth e r  f a ctors o f  econom i c  i mporta n ce i n  d i f f e rent  types  o f  

Here ford stee r s . F i ve t y p e s  o f  stee r s  w e re eva l u ated r a n g i ng f rom 

b l oc ky a n d  squat  ( n um b e r  1 )  to ra ngy  a n d  l eggy  ( n umber  5 ) , i n  o ut l i ne ,  

a n d  i n  overa l I a p pea ra n ce . B ru n ga rdt noted that i t  w a s  d i f f i c u l t to 

f i n d  s tee rs  of n umb e rs 1 a n d  5 types , w h i l e  t h e re wa s an a b u n d a nce o f  

n umbe r  3 type catt l e  i n  Hereford  h e rd s . Ten stee rs i n  each body  t y p e  

w e re se l ected f rom a t ota l o f  1 2  p rod uct i on -tested h e rd s . T h e  

ave rage age  o f  the t y pe  g ro u ps va r i ed b y  on l y  1 3  day s . F i f ty h ea d  

w e re f ed  i n d i v i d u a l l y  f o r  1 55 d a y s  o n  a h i gh concent rate d i et ,  t h e n  
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Some of t h e  p re l i m i na ry data f rom t h i s  study  a re p re se n ted i n  

Tab l e  2 . 3 .  These data show that  a s  body ty pe c h a n ged f rom b l oc ky 

th ro ugh  to r a n g y  th e re was an  i n c rease  i n  g rowth rate d u r i n g t h e  

i nten s i ve f eed i n g p e r i od ,  a n d  i n  ove ra l I g rowth ( we i gh t  for  a ge ) . 

Ra n g y  stee r s  w e re h ea v i e r on tes t ,  b u t  a l so ga i ned  more d u r i n g the  test 

per i od .  T h ey were mo re p ro f i ta b l e  th a n  b l oc ky steers i n  te rms o f  

ca rca s s  va l u e .  A I  I types g raded Cho i ce .  O f  g reat i n terest i s  t h e  

fact t h a t  i f  t h e  f i na l  I i vewe i g h ts a re p l otted they ap pea r t o  b ea r  a 

I i nea r a n d  pos i t i ve re l a t i on s h i p  to ty p e ,  that i s , there  i s  no  

ev i dence o f  a d ec l i ne i n  we i gh t  f o r  a g e  as  type  p rogresses  f rom 1 to  5 .  

The  g rowth a n d  c a rcass  data o f  rangy  steers  reported b y  B r u nga rdt  

( 1 96 9 ) a re con s i stent w i th those  o f  l ater-ma t u r i ng an i ma l s  w h i ch g row 

f a st e r  a n d  a re t h e re f o re l ea n e r  at  a s i m i l a r carcass  we i g h t  compa red 

to ea r l i e r-mat u r i n g catt l e .  L u i t i n g h  ( 1 9 6 2 ) f o u n d  that t h e  p e rcentage 

o f  l eg dec l i ned as ca rcasses i n c rea s ed i n  we i g ht a n d  f a t ne s s . Th i s  

ma y exp l a i n  the  l ower  p e rcentage o f  l eg i n  rangy types shown i n  Tab l e  

2 . 3 . 

C l ea r l y  th e l a rg e  d i f f e re n c e  i n  f i na l  we i ght  between t y p e s  i n  

Brunga rdt ' s  study  con fou n d s  d i rect comp a r i son o f  carcass  compo s i t i on 

betw een t h e  ty p es . 
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Tab l e  2 . 3  Per f o rmance data f rom f i ve body types 

o f  He re ford stee r s  ( F rom B r u nga rdt , 1 9 69 )  

We i g h t  of f test ( kg )  

ADG on test ( kg )  

We i g h t  for a ge ( kg )  

Fee d / g a i n  ( kg )  

Ca rca s s  we i g h t  ( kg )  

Lo i n eye a re a  ( cm2 ) 

U n tr i mme d ro und  < % )  

Fat cove r ( mm )  

C u t a b i I i ty < % )  

P re f e r re d  c ut s  ( kg )  

G row t h  data ( 1 0 stee rs pe r body type ) 

Body Type 

2 3 4 5 

408 . 1 4 37 . 6  480 . 2  49 7 . 0  520 . 1 

1 . 1 7  1 . 2 9  1 . 34 1 . 4 3  1 . 49 

0 . 89 0 . 9 6  0 . 9 9  1 . 0 7  1 . 09 

3 .  1 2  2 . 99 3 .  1 7  3 .  1 2  3 .  1 7  

Ca rca ss data ( 8  ste e r s  per body type ) 

Body Type 

2 3 4 5 

248 . 0  263 . 9  288 . 8  30 7 . 0  3 1 9 . 7 

76 . 5  77 . 4  77 . 8  76 . 6  76 . 5  

2 3 . 1 23 . 0  22 . 6  2 2 . 3  2 1 . 6 

1 3 . 2  1 1 . 7 1 4 . 7  1 2 . 9 1 3 . 2  

50 . 0  50 . 2  49 . 1  49 . 1  48 . 7  

1 24 . 2  1 32 . 4  1 4 1 . 9  1 50 . 5  1 5 5 . 5  

= B l oc ky a n d  squat  

5 = Ra n g y  a n d  l eg g y  



2 . 4  New Zea l an d  stu d i es compa r i ng t h e  growth rate and  ca rc a s s  

cha racte r i st i cs o f  Angu s , He re f o r d  a n d Beef S hortho r n  s tee r s  

2 5  

T h e  g rowth ra te a n d  ca rcass  c ha racte r i s t i c s o f  Ang u s , H e r e f o r d  

a n d  Bee f Short h o r n  s tee r s  w a s  compa red  i n  a s e r i e s o f  expe r i men t s  a t  

fvla s sey  Un i vers i ty C Ba rton , 1 9 66 ;  1 968 ; 19 71 a ;  a n d  1 9 72 ) . I nc l u de d  

i n  th ese a n d  other  expe r i ments i n  t he se r i es C Ba rton , 1 9 7 3 ;  Ba rton 

a n d  A rmst ron g ,  1 9 74 ;  B a don , 1 9 75a ) we t-e J e rsey , M i  I k i ng S ho r t ho r n , 

Ay r s h i re ,  F r i es i a n ,  Ga l l oway  a n d  Red Po l !  b reeds  a n d  two c rosses  

C F r i es i a n -J e rsey  an d  Cha ro l a i s-J e rsey ) . 

Some o f  t h e  r e s u l t s f o r  A n g u s  ( w h i ch w a s  represented  i n  every 

t r i a l ) , Hereford  a n d  Bee f Sh ort h o r n  stee r s  a re s umma r i z e d  i n  Tab l e  2 . 4 , 

i n  o r d e r  o f  i n c rea s i n g ca rca ss  we i g ht  w i th i n  a b reed . Ba rton ( 1 9 66 ) 

h a s  d i sc u ssed a n umb er  o f  p rob l ems i n h e rent  i n  t h i s type o f  oxpe r i :nc:n t . 

The g row t h  rate a n d  ca rca s s  c h a racter i st i cs o f  An g u s  ( A )  a n d  

H e r e ford  ( H )  steers  was e va l uated  i n  f i ve t r i a l s  ( Ba r to n , 1 9 66 ; 

1 96 8 ;  a n d  1 9 72 ) . The resu l ts g i ven  i n  Tab l e  2 . 4 s how that  A n g u s  

s teers  g rew s l ower  t h a n  He r e f o r d s  i n  th ree t r i a l s , b u t  the  d i f f e rence 

b etwee n t h e  b reeds  ran ged  f rom +0 . 0 4 to -0 . 0 7 kg/ day ( A-H ) . A n g u s  

steers  h a d  I i g h t e r  carc a s s  we i g h t s  th a n  H e r e f o r d s  i n  f o u r  t r i a l s  

re f l ect i ng t h e  d i f f e rence i n  i n i t i a l I i vewe i g ht  as  we l l as  s l ow e r  

g row th rate . Ca rca s s  we i gh t  d i f f e rences  b etween the b reeds ran g e d  

f rom + 1 8  t o  -25  k g  ( A-H ) . Ang u s  stee rs  h a d  l ow e r  d ress i n g -out  

p e rcentages ( 0 . 0 to 2 . 4% )  i n  f o u r  t r i a l s ,  b ut t h ey y i e l ded a g reater  

p e rcentage of  l ea n  meat t h a n  Herefords  i n  fou r t r i a l s  ( th e  overa l I 

r a n g e  was f rom +2 . 8  to - 1 . 4% ,  A-H ) . T h e  d i f fe rence i n  exces s  f a t  

t r i m  ra nged f rom +2 . 3  t o  - 3 . 0% C A-H ) a n d  t h at f o r  b o n e  f rom + 1  . 4  to 

- 1 . 4% ove r a l l t r i a l s  ( A- H ) . A n g u s  s tee rs  had more k i d ney a n d  c h a n n e l 
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Ang u s  stee rs 

62 . 4  

62 . 9  

64 . 0  

63 . 2  

64 . 9  

63 . 5  

62 . 4  

6 2 . 6  

60 . 7  

He reford steers 

5 1 . 2  

5 3 . 2  

54 . 4  

5 4 . 4  

5 5 . 5  

6 1 . 1  

6 4 . 3  

62 . 2  

59 . 2  

6 2 . 2  

Bee f S h o rthorn steers 

5 4 . 1  

54 . 4  

5 8 . 1 

5 6 . 4  
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1 9 . 3  

20 . 0  

2 2 . 3  

F i e l d  data we re not co l l ected on a l l ca rcas ses i n  some t r i a l s .  

'b'l. 

Q) c 0 
..0 

""0 
Q) 
E 
E 

L f-

23 . 8  

20 . 2  

2 1 . 9  

2 1 . 8  

2 1 . 3  

22 . 2  

22 . 0  

1 9 . 5  

20 . 9  

25 . 2  

2 1 . 1  

20 . 4  

22 . 0  

1 8 . 5  

2 1 . 9  

2 1 . 4  

>­

'b'l. c 0 
-+-

""0 ro a> c '+-- ""0 ro 
- U) 

>- Q)  a> c -+­c c ..c -o ro rn 
·- _c ·-
::,C () L  

2 . 0 

3 . 8  

3 . 2  

2 .  1 

6 . 9  

4 . 6 

6 . 6  

4 . 4  

8 .  1 

2 . 3  

2 . 8  

4 . 2 

5 . 8  

3 . 5  

2 . 6 

8 . 6  

( 2 Y  Beca use o f  ch a n ges i n  d ress i ng p roce d u res ca rcas s  we i ght d a t a  a re not s t r i ct l y  compa rab l e .  

( 3 )  The data h a ve been met r i cated . 
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76 . 8  
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6 7 . 7  
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7 1 . 6  

68 . 3  

52 . 9  

62 . 6  

76 . 1  

64 . 9  

72 . 2  

60 . 0  

59 . 3  

26 

( 4 )  Sou rces : T r i a l s  I to I l l  ( Ba rton 1 966 ) ; T r i a l  I V  ( Ba rton 1 96 8 ) ; T r i a l  V ( Ba rton 1 97 1 a ) ; T r i a l  V I  ( Ba rton 1 972 ) ; 
T r i a l  V I I ( Ba rton 1 97 3 ) ; T r i a l  V I I I  ( Ba rton a n d  Armstrong 1 9 74 ) ; T r i a l  I X  ( Ba rton 1 975a ) . 



2 7  

f a t  t h a n  H e r e f o r d s  i n  t h ree t r i a l s , t h e  ove ra l I range w a s  +2 . 3  to 

- 1 . 0  kg ( A-H ) . Howeve r H e re f o rd steers  tended to have  a g reate r 

d ep th  o f  fat  ove r t h e  r i beye o f  the  1 2t h  r i b  than  Ang u s  stee r s . The 

overa l I ran g e  was f rom + 1  . 3  to -5 . 1 mm ( A-H l . 

Ba rton reported t hat An g u s  stee rs h a d  l a rge r r i b eye a re a s  t h a n  

He re fo rd s  i n  e a c h  o f  t h e  f i ve t r i a l s .  T h i s  s u per i o r i ty  ran g e d  f rom 

0 . 6  to 4 . 5 cm2 . 

i t  i s  known t h at  a n  i nc re a s e  i n  ca rca ss  vJe i gh t  i s  g e n e ra l l y  

a ssoc i ated w i th a n  i ncrease i n  d res s i ng-out % a n d  ca rca s s  f at n e s s , 

a n d  a decre a s e  i n  t h e  pe rcentage  o f  l ea n  meat a n d  bone ( Preston a n d  

W i  1 1  i s , 1 97 4 ;  B e rg a n d  BuHerf i e l d , 1 9 76 ) . T h e refore some o f  t h e  

d i f f e rences b etween Ang u s  a n d  Hereford  steers repo rted b y  Ba rton i n  

h i s  se r i es o f  t r i a l s  ma y ref l ect c a rcas s we i g h t  d i f f e rence s . 

Ba rton ' s  res u l ts ( Ta b l e  2 . 4 )  s h ow e d  that  most o f  the d i f f e rences 

i n  ca rcass  compos i t i on b etween A n g u s a n d  Here f o rd steers w e re sma l I 

a n d  gene ra l l y  l es s  t h a n  3 perce n t a ge u n i ts .  More i mportan t l y  no  

con s i sten t s u p e r i o r i ty was  demon st rated b etween t he two b ree d s  w i t h  

the  except i on o f  d ress i n g-out % i n  f a vo u r o f  Hereford s ,  a n d  r i b e ye 

a rea i n  f avou r of  An g u s  stee rs . O f  pos s i b l e academ i c  i nt e re s t  was  

t h e  res u l t  t ha t  A n g u s  stee rs tended  to  h ave s i  i ght l y  g reater w e i g h t s  

o f  k i dney a n d  c h a nne l f at ,  w h i l e  Here f o rd s  h a d  s i  i g h t l y  g reate r 

depths  o f  s ub c utaneo u s  fat . Th i s  m i g h t  s uggest a s ma l I d i f fe rence 

i n  f at d i s t r i b ut i on b etween t he two b reeds . 

An g u s  a n d Beef S ho rthorn  steers  were  compa red i n  two t r i a l s  

( Ba rton , 1 97 1 a ;  1 9 72 ) . Ang u s  g rew s l ow e r  t h a n  Bee f S h o rt h o rn s i n  

t h e  f i rst t r i a l  a n d  f a ste r i n  t h e  s eco n d  t r i a l  ( by 0 . 06 kg/ d a y , a n d  
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0 . 09 kg / d a y , respect i ve l y ) .  Des p i te the  l a ck o f  con s i s te n t  

s u pe r i o r i ty i n  g rowt h  ra te a n d  ca r-ca ss we i gh t  Ba don ( 1 9 7 1 a ;  1 9 72 ) 

f o u n d  t h a t  Ang u s  s tee rs h a d  s i  i g ht l y  l ow e r  d re s s i n g -out p e rcenta g e s  

( b y 0 . 5  an d 0 . 8% ) ,  a g reate r p e rcen tage o f  t r i mmed bone l e s s  l ean  meat 

( 4 . 3  a n d  5 . 1 % ) re f l ect i n g a l ow e r  pe rcen tage of exce s s  fat t r i mmed 

f rom the ca rca ss ( 4 . 0  a n d  5 . 0 % ) ,  and s i  i g h t l y  l e ss  t r i mmed bone 

( 0 . 1 a n d  0 . 5% ) . Tab l e  2 . 4  s hows that A n g u s  s tee rs had  l e s s  k i dney  

a n d  c h a nne l fat  ( b y 0 . 5  kg  i n  bot h t r i a l s ) ,  a sma l l e r d e p t h  of  f a t  

over  t h e  r i b eye o f  t h e  1 2th  r i b  ( 1 . 1 a n d  2 . 1 mm ) a n d  l a rger  r i b ey e  

a re a s  ( 4 . 4  a n d  9 . 0 cm2 ) than  Bee f S h o rtho rn s . 

A d i f f e ren ce o f  4 to 5% i n  t he y i e l d  o f  l ea n  moat h a s  comme rc i a l  

s i gn i f i ca n ce , a s  does t h e  s u pe r i o r eye m u sc l e  a rea o f  A ng u s  stee r s . 

Beef S ho rt ho rn s  t e n d ed t o  ra n k  l ower  t h a n  H e re fo rd s  f o r  mos t  

ca rc a s s t ra i ts i n  o n e  t r i a l  w hen the  t h ree b reeds  w e re compa re d 

( Ba rton , 1 9 72 ) . I n  v i ew o f  t he va r i a b i  I dy s how n i n  f i v e compa r i son s 

b etween An g us a n d  H e re f o r d  s t ee rs i t  wou l d  b e  u nw i s e to ma ke 

gene r a l i za t i on s  b a s ed on  on l y  two com p a r i son s b etween An g u s  a n d  Bee f 

S h o rt horn steers . l t  i s  I i ke l y that  i f  t h e  b reeds  were compa re d a t  

eq ua l ca rca s s  we i g h t s  t h e  s i ze o f  t h e  d i f f erence i n  c a rcass  

compos i t i on wou l d  c h a n g e . B a rton ( 1 9 75a ) po i nted out  t h a t  u n t i I the  

i n f o rmat i on was ana l ysed  i n  mo re d eta i I " Fu rt h e r  i nterp reta t i on o f  

t hese  d at a  wou l d  b e  u nw i se " . 

Ta b l e  2 . 4  s hows t h a t , w i t h a f ew except i on s ,  average d i f f e rences  

i n  g rowth  and  ca rca ss cha racter i st i c s b etween Ang u s , Hereford  a n d  

Bee f S ho rt horn stee rs  were sma l I .  Ref e rence t o  t he or i g i na l  d a t a  

( R . A .  Ba rton , p e rs. comm . ) s how s that  t h e r e  w a s  cons i d e r a b l e  va r i a t i on 

i n  g rowt h  a nd ca rca s s  cha racter i st i cs b etween a n i ma l s  w i t h i n  each  o f  

t h es e  b re ed s . 



CHAPT ER THREE 

MAT ER I A L S  AND fv1ETHODS 

3 . 1 Source  o f  data , s e l ect i on of the  s t ee r s  
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T r i a l  X :  F i f teen  ra ngy  a n d  1 5  s ho rt-type  A n g u s  wea ne r  steers 

w ere se l ected by C . T .  W i  ! to n  ( Co u nc i I memb e r  of the  New Zea l a n d  An g u s  

A s soc i at i o n )  f rom one f a rm i n  th e Wa i r� ra p a . 

F i f teen Beef S ho rt horn  wea n e rs were b o u g h t  f rom L . E .  ( now S i r  Lew i s )  

Ha r r i s  o f  1 1Broo k l a n d s 1 1  Nap i e r .  T he se ca tt l e  w e re s e l ected a s  con fo rm i n g 

to t h e  ran gy-type a n d  h a d  been  b red for  l a rge- f ra me s i ze .  T h e  short ­

t y p e  Bee f S horthorn w ea n e r s  w e re b red  i n  the  Ma rt i n bo ro u g h  d i st r i ct 

a l o n g  mo re t ra d i t i on a l 1 1 d umpy 1 1  l i ne s . They  were bought  f rom a f i n i s her . 

T r i a l  X I :  Th e A n g us wea ne rs used  i n  t h i s  t r i a l  w e re se l ected 

by K . B .  C l a yton ( Co u n c i I membe r  of the New Z ea l an d  A n g u s  Assoc i a t i on ) , 

a n d  P . H .  Wh i tehead ( Ma s sey Un i ve r s i ty )  f rom two propert i es .  F i f teen  

ra n g y  ste e r s  were c hosen  f rom o n e  f a rm n ea r  A k i t i o ,  w h e re i t  w a s  

known  t hat  t h e  b reed i ng pa l i cy w a s  f o r  l a rg e r - f ramed catt l e . T h e  1 5  

s h o rt stee r s  were p u rc ha seo f rom anot h e r  p ro p e rty  i n  t he same d i st r i ct .  

R . A .  Ba rton ( Ma s sey  U n i vers i ty )  se l ected 1 5  ran gy-type Herefo r d  

w ea n e r  stee rs  a n d  1 5  short-type Hereford  steers f rom o n e  f a rm i n  t h e  

K i mbo l to n  d i st r i ct .  T he y  were chosen  f rom a I i ne o f  a bout 60 

w ea n ers w h i ch h a d  o r i g i nated f rom a p rope rty i n  t he Wa i roa d i st r i ct .  

3 . 2  H u s ba n d ry of  t h e  steers  

Th e weaner  steers  w e re t ra n s ported to t h e  Ma ssey U n i ve r s i ty 

Terrace f a rm b y  t r uc k . A f ew days  a fter t he i r  a rr i va l  t h ey we re 

d re nche d , a n  i dent i f i cat i on n umbe r was  tattooed on  the  i ns i de o f  t h e  
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r i g h t  ea r ,  a n d  a p l as t i c  ea rtag w a s  i n se rted i n  t h e  same ea r .  There  

wa s a s ho rt s ett l i ng - i n  per i o d be fore  e a c h  t r i a l  b ega n . The  s t ee r s  

w e re g ra zed  toget h e r a s  o n e  mob except w h e n  f o r  p a s t u re mana geme nt  

p u r po ses it  was  des i rab l e  to s p l i t t hem i nto sma l l er mob s  f o r  a p e r i od . 

S uc h  mob s  i nc l uded  both types a n d  b reed s .  T hey were g r a z e d  e nt i re l y  

a t  p a s t u re d u r i n g  t he i r  f i rs t  y ea r  o f  I i f e ,  b u t  were s u p p l eme nted  w i t h 

h a y  d u r i ng p e r i od s  o f  past u re s ho rt a ge i n  th e w i nter ( about  2 kg/ h ea d/ 

d ay ) . Gene ra I ma n ageme n t  i n  eac h  t r  i a I 1v a s  a i rned a t  nea r � li._Q_. 

f ee d i ng i n  the f i rst  yea r of each  t r i a l  to  ac h i e ve h i gh g rowth  rates . 

I n  both t r i a l s  t h e  steers we re con f i ned  i n  an  open  w i n te r i n g ­

y a rd f o r  a p e r i od i n  t he i r  second  w i n ter . Wh i l e i n  t h e  w i n te r i n g ­

y a r d  they we re f e d  good -qua l i ty pas t u re h a y  at  about 1 0  k g  per  head  

p e r  d a y  w h i ch w a s  expected to ma i n ta i n  t he i r  I i vewe i g ht at  the t i me 

t h ey w e re con f i ned  i n  t h e  yard . The  steers  were  moved  f rom the  

con f i n eme nt yard  t o  "R i p l ey R i s e" w he re t h e y  w e r e  g ra zed u n t i I 

s l a ug h te r . 

Gen e ra I h u sb a n d ry o f  the steers to  I I owed norma I f a rm p ract i ce s . 

They  w e re d renched  i f  t h e re were i n d i cat i o n s  t ha t  th i s  cou l d  b e  

bene f i c i a l . T h e  catt l e  were we i g hed reg u l a r l y  u s ua l l y  d i rect l y  o f f 

p a st u re ,  b ut wh i l e t he y  w e re at  " R i p l ey R i s e "  t h e y  were wa l ked  a b o u t  

2 k i  l ometers t o  t h e  w e i g h i n g sca l es .  T h e  same set  o f  sca l es w a s  

u se d  t h roughout th e e x p e r i me n t ,  a n d  w e i ghts  we re reco rded  to t he 

nea rest 0 . 5  kg . 

T r i a l  X b ega n o n  2 J u l y ,  1 9 74 , w h e n  a l l w eane r s  were we i g he d . 

We i g h i ng wa s repeated a t  i n terva l s  ran g i n g f rom 2 4  to 9 1  day s ,  u n t i I 
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the  f i na l  we i g h i n g o n  1 8  Marc h ,  1 97 6 .  T h e  d u ra t i on o f  t he t r i a l  

was  6 2 5  days . 

T r i a l  X I  commenced on 2 1  J u l y ,  197 5 .  T h e  catt l e  were we i g hed 

at i n terva l s  o f  f rom 19 to 1 1 0 days unt i I t he  comp l et i on o f  the  t r i a l 

on 1 4  Ap r i I ,  1 977 , t hat  i s , a p er i od of  6 3 3  day s . 

T h e  d ates o f  we i g h i ng a n d  i nterva l between we i g h i ng dates  

f o r  both t r i a l s  a re g i ven  i n  some o f  the f i g u re s  a n d  ta b l es i n  

C ha p te r  Fou r .  

3 . 3 Dea t h s  d u r i ng t h e  gra z i ng per i od 

T r i a l X :  T h e  p e r forma nce reco r d s  o f  two stee r s  were 

d i sca r d e d  f rom t h e  ra n g y  A n g u s  g rou p . One  st ee r d i eJ of  b l o a t , a n d  t h e  

other  h a d  not been comp l ete l y  cast rated . T h u s  1 3  stee r s  i n  t h i s  g rou p  

rema i n e d  t h rough out t he t r i a l .  

One  o f  t h e  s ho rt-type  A n g u s  stee rs  d i ed ,  a n d  one o f  t h e  

rangy-t y p e  Beef S horthorn  stee rs  b roke i ts l eg ,  t h u s  r ed uc i n g  t h e  

n umber  o f  stee r s  i n  e a c h  o f  t hese two g ro u p s  to 14 . There w e re n o  

l os ses  i n  the  s hort-type Bee f S horthorn  stee r s . 

t r i  a I .  

T r i a l  X I : Th ere  were no l osses  o f  a n y  o f  the  steers i n  th i s  

3 . 4  S l a ughter proced u re 

To e n s u re t h a t  b reed g ro u p  a n d  t y p e  o f  steer were not con f o un d ed 

w i t h  d a y  o f  s l a ug hte r ,  s i m i l a r n umbers  o f  steers  i n  each b reed -ty p e  

s u b g ro u p  w e re rep resented on  each s l a u g hter  d a y  i n  both t r i a l s .  T h e  

steers w e re a l l ocated t o  a s l a ug h ter mob at  random w i th i n  t h e  

constra i nt s  ment i oned a bove . 



Set out i n  T a b  I e 3 .  1 i s  t h e  n u m b e r  o f  steers i n  each  s I  a u g ht e r  

mob , a n d  t h e  s l a ug h ter sched u l e  f or T r i a l s  X a n d  X I , re s pect i ve l y . 
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I n  T r i a l  X I  a f a st i ng t reatment wa s i mposed . A o p rox i mate l y  ha l f  

o f  t h e  stee r s  i n  each  s I  a u ghter  mob were a I I ocated t o  e i t her  a con t ra I , 

o r  a fa sted t reatme n t . T h e  f a sted  stee r s  i n  each  o f  t h e  t h ree s l a u g ht e r  

mob s were  we i g h ed o f f p a st u re t o  obta i n  t he i r  p re- f a sted I i vewe i g h t . 

T h ey were then  he l d  i n  open y a r d s  f o r  f o u r d a y s  w i t hout  f eed , b u t  w i t h 

a cc e s s  to water , b e f o re t h ey were  t r u c ked to t h e  abatto i r .  

On t he d a y  t hey were t r a n iported to t he abatto i r  t h ey were we i g h ed 

to obta i n  t h e i r  f a sted I i vewe i g ht .  Henc e  by  t h e  t i me they  were 

s l a u g h te red ( a f t e r  t h e  ob I i gatory ho l d i ng p e r i od at t h e  a b atto i r f rom 

noon to s l a ughter  t h e  n ext day ) t h e  f a s ted steers  had  been h e l d  f o r  

5 d a y s  w i t hout f eed , b u t  w i th access  t o  wate r . 

T h e  stee r s  i n  each  of  t h e  t h ree cont ro l g ro u p s  were we i g hed o f f 

past u re w h en ev er  t he i r  f a sted contempora r i es were  we i ghed . T h e  

exp e r i menta l d e s i g n  f o r  t h e  f a st i ng a n d  non - f a st i ng g ro u p s  i s  p re sented 

i n  T a b l e  3 . 2 .  

I n  th e  1 97 6/7 7  season  t h e  New Zea l a n d  M i n i stry  o f  Ag r i c u l t u re 

a nd F i s h e r i es reg u l at i on s  req u i red that  t h e  catt l e  s hou l d  a r r i v e a t  

the  a b a tto i r  y a r d s  by  m i d d ay on t h e  day  b e f o r e  s l a u g hter . I n  both 

t r i a l s  the steers l e f t  " R i p l ey R i se" b y  10 . 00 am o n  the day  p r i o r to 

s l a ug hte r .  T hey were t r u c ked a bout 2 5  k i l omet res  t o  the Fe i l d i ng 

A b atto i r  a n d  he l d  t h e re ov e r n i g ht  i n  conc rete ya rd s . 



Ta b l e  3 . 1 S I  a ugh t e r  s c h e d u  I e f o r- t- h e  s t e e r s  i n  T r  i a Is X a n d  X I 

T r i a l  X ,  Ma rch 1 9 7 6  

S l a u g h t e r  mo b 1 2 3 4 5 

N u m b e r  o f  s t e e r s  9 1 2  1 1  1 2  1 2  

��on d a y  22 Ma r c h  1 9 7 6  s l a u g h t e r  

T u e s d a y  2 3 i i n e a r  s i  a u g h t e r-
mea s u rem e n t s  

vl/ed n e s d a y  24 b o n e - o u t  I i n e a r s l a u g h t e r  
m ea s u reme n t s  

T h u r s d a y  2 5  b o n e - o u t  I i n e a r 
mea s u r eme n t s  

F r i d a y  2 6  b o n e-out 

tv1on d a y  2 9 s l a u g h t e r  

T u e s d a y  3 0  I i n e a r s l a u g h t e r  
mea s u remen t s  lN 

\.rJ 

\'ied n e s d a y  3 1  b o n e - o u t  I i n e a r 
m ea s u remen t s  

T h u r s d a y  1 A p r  i I 1 9 7 6  b o n e-o u t  



Tab l e  3 . 1 cont i n u ed 

T r i a l  X I , Apr i I 1 97 7  

S l a u g hter  mob 

N u m b e r  o f  stee r s  

Tuesday  1 9  A p r i l 1 97 7  

Wed n e s d a y  2 0  

T h u r s d a y  2 1  

F r i d a y  22 

2 

20  20 

s l a ug h t e r  

I i n ea r meD s u rements 

bone-out s l a ug ht e r  

I i nea r meas u rements 

bone-out 

3 

20 

s l a ug ht e r  

I i nea r mea s u rements  

bone-out 
\J.J 
+:> 



T a b l e  3 . 2  

S l a u g hter mob 

Con t ro l ( n umbe r )  

Fa sted ( n umber )  

Th urs d a y  1 4  Ap r i  I 

F r i d a y  1 5  

S a t u r cl a y  1 6  

S u n d a y  1 7  

Mon d a y  1 8  

T u e s d a y  1 9  

\ved n e s d a y  2 0  

T h u r s d a y  2 1  

1 97 7  

3 5  

Des ign of t h e  f a s t i ng t rea tment i n  Tr i a l  X I  

1 0  

10 

w e i g h ed / f a sted 

f a sted 

f a sted 

f a s 1·ed 

w e i g h ed / t r u c ked 

s l a u g h te red 

2 

1 1  

9 

weig h ed / f a sted 

f u sted 

f a sted 

f a s ted 

we i ghed /t r u c ked 

s l a ug h t e red 

3 

1 1  

9 

v1 e i g h e d /  f a sted 

f a sted  

f a s ted 

f a sted 

·.ve i g h e d / t ru c ked 

s l a ughtered 
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I n  t he morn i ng of s l aug hter  t h e  steers  w e re sp ray w a s h e d  a n d  

moved to t h e  s t un n i n g race . T h e  s l a ughter  s eq u e n ce w a s  dete rm i ne d  

b y  t h e  w a y  t he steers o r i entated t hemse l ves  t o  go u p  i· h e  race  

u n d e r  the  u rg i ng o f  t he stoc kma n . 

S l a ug hter bega n  a t  a bout 7 . 00 am . E a c h  steer w a s  stun ned  

u s i ng a capt i ve bo l t  p i sto l ,  s h a c k l ed t o  the  ha l f  ho i st pos i t i on ,  

w a s hed a roun d  the ta i I a re a , ho i sted t o  t he u p r i ght  p os i t i on ,  a n d  

b l ed . Sta n d a r d  commer c i a l  p roced u res  we re f o l ! owed i n  the  d re s s i n g 

o f  each  c a rca s s . 

3 . 5 Me a s u reme n t  a n d  recor d i ng o f  c a rcass  i n f o rma t i o n 

Data 'tJere reco rded f rom ca rca sses on t h e  k i I I i n g  c ha i n ,  a n d  i n  

t h e  eh  i I I e rs , a n d  I ater  i n  the  bon i ns;-out  r-oom o f  E v a n s  E x po rt L td , 

Fe i ! cl i n g .  I n  1 9 7 6  w hen i n f o rmat i on f rom T r i a l  X was b e i n g co l l ected 

a ma x i mum o f  on l y  1 2  steer s  was s l a u g h -�ered on  a ny one day so that  

t h e re wou l d  n ot  be a n y  i nt e r r u p t i on to t he n o rma l f l ow o f  ca rca s se s . 

Howe ve r , w i t h  t h e  co-ope r a t i on o f  E v a n s  Export  Ltd  i t  was  pos s i b l e  

to p roces s  20 steer s  on eac h  s l a u g hter  day  i n  T r i a l  X I . 

Data co l l ected f rom t h e  k i  I I i ng cha i n  

The  ea r t a g , a n d  w or ks  tag n umber  ( a l l ocated to t h e  ca rca s s  i n  

k i I I i ng  o r d e r ) ,  for  each  steer was recorded a f te r  t h e  b ea st h a d  been 

s t u n ned , b I ed , and h o i sted to the ra i I .  

T he  head  w a s  t hen  removed at  t h e  atla nto-occ i p i ta l  a rt i c u l at i on 

a n d  t h e  n umbe r ,  an d  t he n um b e r  o f  p e rma n e n t  i nc i so r  teeth w e re 

reco rd ed . 
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T h e  fore l eg s  w e re removed at  t he metac a r p us - rad i us 

a rt i c u l at i on ,  a n d  t he h i n d l eg s  at t h e  metata rsus-t ib i a-ta r s u s  

a rt i c u l at i on .  T h e  ca rc a s s  w a s  t h e n  s k i n n ed , ev i sce rated , a n d  sawn  

i nto h a l ves . The  k i d n ey and  c h a nne l ( pe l v i c )  f a t  wa s removed f rom 

each  s i d e accord i n g to n o rma l p ract i ce ,  a n d  t h e  f at f rom ea c h  s i d e 

w a s  w e i g hed to t he n ea rest 0 . 0 1  kg . T h e  c a rca s s  g ra d e , a n d  hot 

s i d e we i g ht  ( both s i d es  per  ca rca s s ) were reco rded  b e f o re e a c h  

s i d e w a s  ra i l ed t o  t he c h i I ! e r ( The  c a rca s s  s i d e s  were we i g h ed t o  t h e  

n ea rest  1 kg ) .  

Data co l J ected i n  t h e  c h i I l e rs 

V a r i ous  ca rca s s  mea s u rements  were  ta ken f rom the  r i g ht s i d e 

u s i ng a f l ex i b l e stee l t a p e  o r  p l a st i c - coated mea s u r i ng  tap e .  

F i g u re 3 . 1 i n d i cates  w h e re these mea s u rements w e re ma de  on t he 

ca rca s s . 

T h e  l ength  of  t h e  rad i us - u l na was  d et e rm i ned  by mea s u r i ng t h e  

d i s ta nce  f rom t h e  e d g e  o f  t he j o i nt s u r f ace t o  t he m i d - po i nt o f  t h e  

o l ecranon  p rocess . 

I n  T r i a l X I  an  a d d i t i on a l mea s u rement was ta ken , t h i s  be i n g  

t h e  c i r c u m f ere nce of t he mu s c l es a n d  other  t i s s ues  wh i c h s u r r ou n d  

t h e  rad i u s u l na .  T h i s  w a s  est i mated at  a p o i n t  m i d -way a l on g  t h e  

l en g t h  o f  t h e  rad i us u l na a nd at  r i ght  a ng l es t o  i ts cen t ra l ax i s .  

T h e  l engt h  of  t h e  ca rca ss  wa s mea s u r ed f rom t h e  anter i or 

edge  o f  t h e  symp hys i s  p u b i s to t h e  a n te r i or edge  of  the f i rst  r i b  

p a ra ! l e l  t o  t h e  backbone .  



Symp hy s i s  p u b i s  
to meta ta r s u s  

Symp h y s i s  p u b i s  
to a n te r i o r edge  
o f  the f i r· s t  r i b  

C h i n e to b r i s ket 

Length  o f  t h e  
ra d i u s  u l n a 

C i r c u m f e rence o f  
the  r ad i u s u l n a 

F i g .  3 . 1 Mea s u reme n t s  ta ken o n  t h e  r i g h t  

s i de o f  e a c h  c a r ca s s . 



39 

The  l en g t h  o f  t h e  h i n d- I i mb was  reco rded as  the  d i sta n ce 

f rom t h e  a n te r i o r edge o f  t h e  symph y s i s  p u b i s  to t h e  a n t e r i o r e d g e  

o f  t h e  cut  s u r f ace o f  t h e  meta t a r s u s- t i b i a - t a r s u s  j o i n t .  

The  d e p t h  o f  t h e  carcass  ( f rom c h i n e to b r i sket ) w a s  mea s u red  

d i rect l y  oppos i te ,  an d  a l most p a ra l l e l , to t h e  5th  r i b . Th i s  

mea s u rement  i n c l uded  the d e p t h  o f  f at o v e r l y i n g t h e  t ho rac i c  

v e rteb rae a n d  that  u n d e r l y i ng t he ste r n um . 

Fat co l ou r  w a s  s u bj ect i ve l y  scored on the  hot ca rca s s . A 

samp l e  o f  a b o u t  1 kg of �- l ong i s s i mu s  dor i s  was  removed f rom t h e  

l e f t  s i de o f  t he carcass  f o r  meat q u a l i ty d eterm i nat i on s . 

The  ca rca sses  rema i ned i n  t he eh  i I I e r s  o f  t he Fe i I d  i ng  

A b a tto i r f o r  a bout  2 4  h o u rs a t  a n  a i r  tempe ratu re of a p p rox i m a t e l y  

5°C . T hey were then  q u a rtered b y  saw i n g t h r·o ugh  t he  ver teb rae 

and by  cutt i ng w i th a kn i f e bet w een the 1 2t h  and  1 3t h  r i b s w i t h 

t h e  b l a de he l d  h a rd aga i n s t  t he a n t e r i o r e d g e  o f  t h e  1 3t h  r i b . 

A t rac i ng w a s  ma de on acetate p a p er o f  t he ou t l i n e o f  t h e  

r i b e y e  at t h e  1 2t h  r i b .  

T h e  d e p t h  o f  f a t  ov e r  t h e  1 2t h  r i beye w a s  mea s u red at  a po i n t 

o f  t he eye m usc l e  two-th i rd s  t h e  d i stance  f rom t h e  c h i n e bone u s i ng 

a s t ee l r u l e . Each  c h i l i ed  s i de vJas  s u bj ect i ve l y  scored f o r  f at 

co l ou r  before q u a rte r s  were seve red f rom t h e  s i de .  T h e  q u a rters  

were  t hen  moved to c h i I l ers  own e d  by Eva n s  Export Ltd , adj acent to 

the a batto i r  w h e re they we re bon e d -out ( I n T r i a l  X t h ey were  he l d  

f o r  2 4  hou rs  b e f o re b o n i ng-out  took p l a ce ) .  



Data eo I I ected i n  t h e  bon i ng room o f  E va n s  Export L td 
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The  q u a rt e r s  were we i g hed to the nea rest 0 . 1 kg . A n y  q u a rter 

req u i r i n g p re l i m i na ry t r i m-out to remove contam i nat i n g mater i a l was  

so t reated and  t h e  t r i mm i n g s  were  we i g h ed as  a tot a l f o r  a !  I q u a rters  

p roc essed i n  an y  one d a y . ( T h i s  p re l i m i n u ry fat  t r i m  w a s  not done 

i n  T r i a l  X I . )  

T h e  fore- a nd h i n d-q u a rter  o f  t h e  r i g h t  s i d e were boned-out 

sepa rate l y ,  b ut on the  same tab l e , b y  an  exper i enced bon e r . O n e  

bon e r ,  a n d  t w o  t r i mmers  wo r ked a t  e a c h  of  th ree tab l es .  Excess  f at 

was  t r i mmed f rom eac h  c ut to a s pec i f i ed l eve l . T h e  exten t o f  t r i m  

was  d eterm i n ed v i s ua l l y  by  t h e  kn i f e h a nd s . The  bones were w e i g h ed 

a n d  t h e  tot a I I ean t r i mm i ng s  f rom t h em were record ed a n d  a d d ed a s  

a mea n t o  t h e  tota l l ea n  meat 1ve i g ht- o f  each  r i g ht  s i d e .  Excess  

f a t  t r i m  was  we i g hed sepa rate l y  for  each q ua rter . The  w e i g hts  o f  

f a t ,  a n d  b o n e  w e r e  recorded  to t h e  nea rest 0 . 1 kg . T h e  t r i mmed , 

bone I ess , I ea n meat y i e I d  w a s  ea I c u I ated  f o r  each q u a rter  a s  t h e  

d i f f e rence between t h e  q u a rter w e i g ht a n d  t h e  s um o f  t h e  w e i g h t  of 

the bones a n d  excess f at for that q u a rte r .  

3 . 6  Mea s u rement o f  t h e  a rea o f  t he r i beye 

An  "A I I b r i t " p l a n i mete r  was u sed  to mea s u re t h e  a rea o f  each  

t ra c i ng o f  a r i b eye u s i ng the  ext e r i o r-po l e  method . Th ree non­

consecut i ve mea s u rements were ma d e  on ea ch r i beye t ra c i ng t a ken  i n  

T r i a l  X .  T h e  co r re l at i on between t he two m ea s u remen t s  w h i c h were  

w i d est a pa rt w a s  r = 0 . 999  ( n umber  o f  obse rvat i on s = 5 6 ,  P < 0 . 00 1 ) .  

Because  t h e  mea s u rements  w e re so h i g h l y  repeata b l e  t h e  average  o f  t h e  

3 est i mates f o r  each r i beye wa s u s ed i n  a ny ca l cu l at i on s  i nvo l v i ng 

r i beye a rea . 
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I n  T r i a l  X I , two non-consec u t i ve mea s u rements w e re made  f rom 

each  t ra c i n g .  They were a l so h i g h l y corre l ated r = 0 . 999 ( n umber  o f  

ob s e rvat i on s = 6 0 , P < 0 . 00 1 ) a n d  t h e  average o f  t h e  two mea s u remen t s  

was  u s e d  i n  ca l cu l at i on s  i n vo l v i n g r i b eye a rea . 

3 . 7  Met hod o f  a na l ys i s  

Ana l ys i s  o f  growth a n d  ca rca s s  d a t a  

The f i tt i ng con stants  method o f  a n a l y s i s  w a s  u sed f o r  most o f  

t hese d at a , except those f o r  w h i c h non-p a ramet r i c  a n a l y se s  were 

a p p rop r i a te . 

F i xed e f f ects I i n ea r mode l s  w e r e  a s s umed i n  a l  I a n a l y s e s  w h e re 

constants  w e r e  f i tted . 

Th ese mod e l s  were : 

Two-way n e s ted c l a ss i f i c at i on 

( 3 .  1 )  y
i j k  

= � + b
i + t

i j  + e
i j k 

w h e re : 

y . .  
k 

i s  t h e  observat i on o f  t h e  kth i n d  i v i  d u a  I i n  the  l j  
j t h  type g ro u p  be l ong i ng to t h e  i th b reed g rou p . 

].J i s  a g e n e r a  I mea n 

b .  i s  t h e  e f f ect d ue to t h e  i th b reed g rou p , 
I 

= 1 '  2 .  

t . . i s  t h e  e f f ect d ue to the j t h t y p e  g ro u p  i n  t h e  i th l j  

b reed g rou p , j = 1 ,  2 .  

e
i j k  

i s  t he ra ndom e r ror u n i q u e  to y
i j k

" E r ror  e f fects 

w e re a s s umed to b e  i n depen d e n t  a n d , for tests of s i g n i f i ca n ce ,  

to b e  norma l l y  d i st r i b u ted . 
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W i t h i n  b reed one-way a n a l y s i s  of cova r i a nce 

( 3 . 2 )  y . .  = l1 + t .  + B x . .  + e  . . I J I I j I J 
w h e re : 

y . . i s  ·t-h e  o b s e r ';a t i on o f  t h e  j t h i n d i v i d ua l i n  the  l j  
i th type g r-ou p . 

l1 i s  a gen era l mea n . 

t .  i s  the  ef f ect d ue to t h e  i t h  ty pe g rou p , 
I 

= 1 ,  2 .  

B i s  t he reg re s s i on o f  t he depen d e nt va r i a b l e  ( y )  on t h e  

cont i n uous  i n dep en den t  va r i a b l e ( x ) . 

x . .  i s  the  i n d e p e n d e n t  va r i ate f o r  t h e  cor respon d i n g I J  
y . .  observa -t- i on .  I J  

e . .  i s  t h e  ran dom error  u n i q u e  to v .  . . E r ror e f f ects w e re I J  ' I J 
a s s umed to be  i n depen dent  a n d  f o r  tesis o f  s i g n i f i ca n ce to b e  

n o rma l l y  d i st r i b uted . 

The  f i tt i ng con st a n t s  p roced u re n eed not be  repeated h e re 

a s  examp l e s ca n be f o u n d  i n  va r i o u s  texts ( c f . Sea r l e  1 97 1 ) .  

An  examp I e a n a  I y s  i s  correspond i n g to mod e  I ( 3 .  1 ) i s  

p rov i ded i n  Ta b l e  3 . 3 .  A so l u t i on to t h e  norma l eq ua t i ons  w a s  

obta i n ed a f te r  a p p l y i n g t h e  con s t ra i nt s  
2 2 
L b .  
i = 1 I = L 

i =  1 
j = 1 

t .  
l j  

0 .  
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Ta b l e  3 . 3 Examp l e  a n a l ys i s o f  va r i a n ce t o r  the two-way 

Sou rce o f  
va r i at i on 

��ea n 

b .  a f ter mea n I 

t .  w i th i n  b .  
J I 

mea n a n d  b .  I 

E r ror 

Tota l 

n ested c l a ss i f i cat i on ( mode l 3 .  1 �  

F i n a l  I i vewe ight o f  stee r s  i n  T r i a l  X 

Deg rees S um of  
of  f reedom s q u a res 

r< ( JJ ) 1 52 4 8665 . 7 9 

R ( b i i JJ ) 5480 . 56 

a f t e r  

,.., R( t j : b i \ 11 , b J 6488L1 . 4 6  L 

5 2 4 1 9 1 9 .  1 8  

56 1 ':5 3609 ·'19 . 99 

= p < 0 .  05  

* * * = P < 0 . 0 0 1  

f'.1ea n 
s q u a r e  

5480 . 56 

32442 . 7 3 

806 . 1 3  

F 
stat i st i c  

6 . 7 9 * 

40 . 29 * * *  
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S i n c e  t h e  d i f f e re n c e  

(
b l 

n ) ( 
b 2 

n 

) 

+ 2: n 1 . t 1 .  
+ 2: n '7 . t 2 . 

j =  1 I .J j = 1 '-.1 .I 
n 

1 . \ n 2 . 

i s  e s t i ma b l e ,  t h e  h y p ot h e s i s  t h a t  t h e  we i g h ted b r eed e f f ec t s  

a r e e q u a l i . e .  

H 0 + 
2 
2: n 1 . t 

1 . j = 1 .J .J 
n 1 . 

= + 

i s  t e s t a b l e , a n d  i s  t es ted b y  R ( b i l w ) . 

T h e  a n a l y s i s  i n  Tab l e  3 . 1 i n d i c a t e s t h a t  t h e r e  i s  a s i g n i f i c a n t  

d i f f e r e n c e  between t h e  we i g h ted b r eed e f f ec t s  ( P < 0 . 0 5 ) . 

S i n ce t h e  d i f f e r e n c e  t . .  - t . . I  i s  e s t i mn l) l e  f o r- a l l j t j 1 I J I J 
w i t h i n  e a c h  b r ee d  i ,  t h e  h y pot h e s i s  eq u a l t y p e  e f f ec t s  w i t h i n  a 

b r eed i . e .  H t . . = t . .  ' i s  t e s t a b l e  a n d  i s  t e s t e d  by 0 I J I J 
R (t / b i l w , b i ) .  T h e  a n a l y s i s  s ho w s  t y p e  d i f f e r e n c e s  v1 i t h i n  a b reed 

t o  b e  h i g h l y  s i g n i f i ca n t  ( P < 0 . 00 1 ) .  

A n  examp l e  a n a l y s i s  o f  cova r i a n c e  c o r r e s p o n d i n g to mo d e l ( 3 . 2 )  

i s  p rov i d ed i n  Ta b l e  3 . 4 .  A s o l u t i on t o  t h e  n o rma l eq u a t i on s  w a s  
n 

o b t a i n e d  a f t e r  a p p l y i n g t h e  co n s t ra i n t 2: t .  
i = 1 

I 
0 .  

A n a l y s e s  o f  cov a r i a n c e  w e r e  c a r r i e d o u t  w i th i n  b r e e d s to 

i n v e s t i g a t e  t h e  e f f ec t  of a d j u s t i n g c e r t a i n  t r a i t s for r i g ht s i d e 

w e i g h t . 



T ab l e  3 . 4  Examp l e  a n a l ys i s  o f  cova r i ance  ( mode l 3 . 2 ) . 

4 5  

Depth o f  f a t  over t h e  r i beye of the  1 2th  r i b  i n  Bee f S h o r t h o r n  

Mean  

s teers . T h e  cov a r i a t e  w a s  co l d  r i gh t s i de w e igh t  

Sou rce o f  Deg rees o f  S um o f  
v a r i a t i o n f r ee d om s q u a r e s  

R ( p )  )3 1 3 . 79  

Mea n 

sq u a re 

t .  a f t e r  m e a n  R(t l l  Jl) 1 5 . 67 1 5 . 67 I 
Reg res s i on a f ter t .  a n d  I 
rnean 

E r ro r  

Tot a l 

2 6  

2 9  

* p < 0 .  05  

R(s l p , t) 38 . 1 2  38 . 1 2  

1 90 . 40  7 . 32 

3557 . 98 

F 
stat i st i c  

2 .  1 4  

5 . 20 * 
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S i n ce B i s  est i ma b l e ,  the hypot hes i s  that the reg res s i on s l ope  

i s z e ro i . e . H 0 
: B = 0 i s  testa b l e  a n d  i s  tested 

S i nce the  d i f f e rence (t 1 + B x i) - (t 2 + B x )  i s  e s t i ma b l e ,  

t h e  h y pot h e s i s  t hat t h e  a d j u s t e d  ty p e  mea n s  a re eq u a  I i . e .  

H · + + s x . e q u a l fo r  a l l i i s  testa b l e ,  a n d  i s  tested b y  0 . . i I 
R ( t

i l �) · 

T h e  a n a l y s i s  i n  T a b l e  3 .  4 s h ows t h a t  the adj u sted mea n s  do  

not  d i f fe r  s i g n i f i c ant l y .  T h e  reg ress i on coe f f i c i en t  i s  s i g n i f i ca nt l y  

d i f f e ren t  f rom zero ( p  < 0 . 05 ) . 

Data f o r  each stee r were p l otted aga i nst  s u i ta b l e  axes ( fo r  

examp l e , t i me ,  we i g h t  o r  l en gth ) .  Th i s  g a ve a n  i dea o f  t h e i r  d i s-

t r i b ut i on a n d  extraord i na ry o b s e r v a t i o n s  cou l d  be noted a n d  

i n vest i ga ted . 

U s i ng t h e  Stat i st i ca l  Pac kage f o r  t h e  Soc i a l  S c i ences ( S . P . S . &l 

com p u t i n g p rog ramme , t h e  tests  o f  s kewness  and  ku rtos i s  des c r i bed 

by S n ed eco r and Coc h ran  ( 1 96 7 )  were a p p l i ed to s e ve r a l va r i a b l es .  

T h e  sma l I n umbers o f  a n i ma l s  i nvo l ved i n  t h e  exp e r i ments  mea n t  that  

the  stat i st i ca l  ana l y s i s  y i e l d e d  I i tt l e  i n f ormat i on over  a n d  a b ov e 

t h a t  o b served v i  s ua I I y f rom t he g ra p h s .  

Out l y i n g observat i on s  were exam i n ed to see i f  they  cou l d  

ha ve  res u  I ted i n  e r ro r ,  or i f  t h ey were o f  b i o I  og i ea I i mporta nce . 

Mos t  texts warn  aga i n st  t h e  rej ect i on o f  data w i t hout 

g ood ca u s e ( S n ed ecor an d  Coc h ra n , 1 96 7 ; Soka l a n d  Roh l f ,  1 969 ) . 

I n  t h i s  exp e r i ment t he cost o f  a n  expe r i menta l u n i t  ( on e  stee r ) was  

ve ry h i gh ,  t h e refo re i t  wa s i mp o rtant to reta i n  a l  I mea n i ng f u l 

d a t a . 
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L i vewe i gh t  a n d  g rowt h  rate  data we re rej ected f rom on l y  t hose  

steer s  wh i c h d i ed d u r i ng t h e  t r i a l . Ca rca s s  d a ta were  not u s ed f rom 

steers  wh i ch were rej ected f o r  export bec a use  o f  d i sea se . 

Data \'l e re u sed f o r  a I I va r i ab I es reco rded f rom t h e  ca r·ca s s e s  

a ccepted  f o r  export , w i t h t h e excep t i on o f  some o f  t he commerc i a l 

c ut - o u t  dat a . 

Two sets o f  the  commerc i a l  c ut-out  d a t a  were rej ected b eca u s e  

t h ey a p pea red at yp i ca l , ta k i n g i n to account  no rma l ca rca s s  we i g h t  

r e l at i on s h i p s ,  a n d  t h e  f a ct th at a potent i a l e r ror  w a s  noted a t  t h e  

t i me t h e we i g h t s o f  t r i mmed b o n e  a n d  excess  f a t  1v e r e  reco rd ed . 

T h e  s u s pect o b s ervat i on s  f rom t wo s teers were more t h a n  3 s ta n d a rd 

d ev i at i on u n i t s outs i d e t h e  rne a n  f o r  v1e i g h t  o f  f at a n d  bon e ,  

res p ect i ve l y . T hey  cou l d  h a ve been " e s t i mated " ( S n ed ecor a n d  

Coch ran , 1 9 67 ; So ka l a n d  Roh l f ,  1 969 ) b u t  t h i s  wou l d  p l ac e  a 

l ow re i i a b i  I i ty on t h e  y i e l d  of  l ea n  w h i ch w a s  i n  t u r- n  est i mated 

by the d i f f e rence o f  t r i mmed bo n e  a n d  excess  f a t f rom t h e  

a p p rop r i ate q ua rt e r  we i gh t . Beca u s e  o f  t- h i s , a l l o f  t h e  

comme rc i a l  y i e l d  d a t a  ( we i g h t s  a nd p e rcentages  o f  f a t , b o n e  a n d  

I e a n , i n  t h e  r i ght  s i  d e  o f  t h e  ca rcas s , a n d  t h e  rat i o  o f  I e a n  to 

b on e )  f o r  t h e s e  two a n i ma l s  w as  om i tted f rom f u rt h e r  a na l y s i s . 

T a b l e  3 .5  shows poss i b l e s o u rces o f  v a r i a t i on i n  g rowt h 

a n d  c a rcass c h a racter i st i c s of  steers  i n  t hese t r i a l s .  On l y  

t h e  e f f ects o f  t yp e w i th i n  a b reed g rou p cou l d  b e  com p a red , 

t he r e l at i v e i mporta nce o f  other  f actors wa s u n known a n d  con­

f ou nd e d  w i th i n  a type g rou p . 



Ta b l e  3 . 5  

Yea r o f  
S I  a u g h t e r· 

1 9 7 6  

1 9 7 7  

Note s : 

4 8  

Pos s i b l e  s o u r c e s  o f  v a r i a t i o n i n  s t e e r s  

i n  T r i a l s  X a n d X I  

B r eed T y p e  Fa rm a n d  S e l ector h e rd 

A n g u s  r a n g y  A 

s ho rt A 

Bee f r a n g y  B 2 
S h o r t h o r n  

s ho r t  c 2 

A n g u s  r :: Jn g y  I) 3 

s h o d  E 3 

H e r e f o r d  r a n g y  F 4 

s h o r t  F 4 

S i m i l a r l et t e r s  o r  n u mbe r s  i n d i c a t e  t h a t  stee r s  

w e r e  s e l ected f rom t h e  same f a rm a n d  h e r d  o r  b y  

t h e  s a me p e r so n  o r  p e r s o n s . 

2 Age a t  p u rc h a s e , a n d t h e  s i r e a n d  d a m  o f  eac h 

a n i ma l  w e r e  u n k n ow n . 
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Ana l ys i s  o f  the  s l a ughter  sequ ence of  stee rs  

As a 1 rea dy stated t he  steers were a I I ocated to each  day  o f  

s l a u g h ter  by rest r i cted random i za t i on t o  e n s u re that  s i m i l a r  n um b e rs 

o f  each  b reed a n d  t y p e  were s l a u g h t e red  d a i l y .  Howeve r  t hey moved 

to  s l a ughter  u n d e r  t he u rg i ng of  t h e  stoc kma n ,  not accord i n g to 

some random l y  c hosen s eq uen ce . A n  a b atto i r  k i  1 1  i n g n umb e r  wa s 

a l l ocated to each  ca rcass i n  s l a ug ht e r  seq uence  a n d  t h i s  s e q u e n ce i s  

sy nonymous  w i t h s l a ug hter  ra n k .  A n  a n a l y s i s  wa s c a r r i ed o u t  to 

i n vest i gate i f  t h ere was any patt e r n  i n  the o rder  i n  w h i ch stee rs  

o f  ea c h  type  and  b reed were s l a u g htered each  d a y . 

Non - pa ramet r i c  sta ·� i st i ca l  method s a p p ro p r i ate to t e s t i n g t h e  

d i s t r i b ut i on o f  ra n k  n umbers  ( S i eg e ! , 1 9 56 ) w e r e  u sed i n  t h e a na l y s i s  

o f  t h ese d ata . T h e  obj ed i ve was  to  test t h e  n u l  I h y p ot h e s i s  " t h at 

t h e  va r i ou s  g ro u p s  d i d  not d i f f er i n  t h e i r  s l a u ghter l ocat i on " . 

The  s l a u g hter  ra n k  sums o f  t h e  typ e ,  b reed , a nd f a st i ng t reat­

ment g ro u p s  ( i n T r i a l X I ) were tested u s i ng t h e  t o ! ! ow i n g stat i st i ca l  

c r i te r i a .  

T h e  Kru s ka i -Wa l l i s  test ( Soka l a n d  Ro h l f ,  1 969 ) wa s a p p l i ed to 

the d ata i n  bot h t r i a l s  to see i f  t he type g ro u p s  d i f f e red i n  t h e i r  

s l a u g hter  " l ocat i o n " , t h at i s ,  i f  a n y  one g ro u p  had mo re mem b e r s  

s l a u g htered a h ead  o f  t h ose o f  a not h e r  g ro u p  w i t h i n e a c h  d a y . 

T h e  W i  l coxon t wo- samp l e  test ( Soka l a nd Roh l f , 1 969 ) w a s  used  

to t e s t  i f  t h e  b reed g ro u p s  ( i n both t r i a l s ) , a nd the  f a st e d  and  

n on - f a sted g ro u p s  ( i n T r i a l  X I ) d i f f e red i n  t he i r  s l a ug h te r  

1 1  I ocat i on " . 



CHAPT ER FOUR 

RESULTS  AND D I SCUSS I ON 

4 . 1 Res u l t s o f  t h e  a n a l ys i s  o f  s l a ughte r  sequence 

50  

T he  re s u l t s of  t h e  a n a l y s i s  o f  s l a ug l 1 t e r  l ocat i on f or T r i a l X 

steers  a re g i ven  i n  Tab l e  4 .  1 .  

The  test stat i st i c  for  t he type , a n d  b reed g ro u ps on  each  

day  o f  s l a ug h t e r  a re p resented . 

The  re s u l t s g i ven i n  Ta b l e  4 . 1 s h ow t h a t  t he re w a s  no  

s i g n i f i ca nt d i f f e rence ( p  < 0 . 0 5 )  between t h e fou r types , o r  

t h e  t w o  b reed g rou p s  i n  t he i r s l a ug h t e r  l ocat i on o n  a ny o f  

t he f i ve d a y s  o f  s l a u g hte r . N o r  w a s  t here a cons i stent 

t re n d  i n  the o r d e r  of  s l a ughter  of these g roups  o f  stee r s . 

T h e  Beef S horthorn  steers tended  to come f o rward  a h ead o f  t h e  

Ang u s  steers o n  d a y  o n e  ( th e  d i f f e rence a l most  reached 

s i g n i f i ca n ce ) , b u t  t h i s  t ren d  was not repeated on  oth e r  d a y s  

o f  s l a ug h t e r  a nd p robab l y  occ u r red b y  ch a nce . 

T he  p re-s l a ug ht e r  I i vewe i g h t  of  each  steer was  p l otted 

a g a i n st i ts s l a ug h te r  seq uence  n umber  to d e t e rm i n e i f  a n y  

r e l at i on s h i p  ex i sted between t h e s e  var i ab l es f or each g ro u p  

o f  steers  a n d  o v e r  a !  I steers on e a c h  d a y  o f  s l a ug hter . 

No  re l at i on s h i p  wa s a p pa rent . 



T a b l e  4 . 1 S l a ugh t e r  ra n k  t e s t  s t a t i s t i c  f o r type 

a n d  b reed c ro ups on e a c h  day o f  s l a ugh t e r  i n  

S l a u g h t e r  

T r  i a I X 

T y p e  g ro u p s  

5 1  

B reed g r- o u p s  
d a y  test s t a t i st i c  t e s t  s t at i s t i c  

4 . 90 

2 1 .  8 7  

3 2 . 3 7  

4 2 . 7 9 

5 3 . 35 

l<r u s ka i - Wa l l i s test s t a t i st i c  c r i t i ca l  

va l u e = 6 . 2 5 ( p  < 0 . 1 0 ) . 

2 W i  l coxon t w o - s a m p l e  t e s t s t a t i s t i c  c r i t i ca l  

va l u e : d a y  1 = 1 9 ;  d a y  3 = 27 ; 

d a y s  2 ,  4 a n d  5 = 3 1  ( p  < 0 . 0 5 ) . 

1 9  

1 8  

1 9  

26 

2 1  

2 
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T h e  r e s u l t s o f  T r i a l  X I  a re g i v e n  i n  T a b l e  4 . 2  w h i c h s h ow 

t h e  test s t a t i st i c s f o r  t h e  t y p e ,  b re e d  a n d t h e  f a sted a n d  n o n ­

f a sted t reatm e n t  g ro u p s . 

T h e r e  wa s n o  s i g n i f i ca n t d i f f e r e n ce i n  s l a u g h t e r  " l oc a t i on "  

b et w ee n t h e  t y p e  g ro u p s , t h e  b reed g rou p s , o r  t h e  f a s t e d  

t reatment g r o u p s .  

T h e  p r e - s l a u g h t e r  I i vewe i g h t  a n d  ca rca s s  w e i g h t  o f  e a c h  

s t e e r  w e re p l otted a g a i n s t  i t s s l a u g h t e r  s e q u e n c e  n umb e r f o r  

e a c h  g ro u p . No a s soc i at i on w a s  a p p a re n t  o n  a w i t h i n  g ro u p  

b a s i s , howeve r t h e re a p p ea re d  t o  b e  a s i  i g h t  re l at i on s h i p  

b etween t h e  w e i g h t s a n d  s l a u g h t e r  seq u en c e  n umbers  o v e r  a !  I st e e r s  

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

Ke n d a l l ' s coe f f i c i e n t  o f  r a n k  c o r r e l a t i on ( Soka l a n d Ro h l f , 

1 9 6 9 ) 1v a s ea I c u I ated f o r  a I I t h e  s t e e r s  s I  a u g hte red o n  e a c h  d a y , 

b etween p re - s l a u g h t e r  I i v ewe i g h t  ra n k ,  a n d  c a rca s s  w e i g h t r a n k  

versus s l a u g h t e r  s e q u e n c e . T h e  coe f f i c i e n t s  a r e  p re s e n ted i n  

T a b l e  4 . 3  a n d  a re l ow a n d n o n - s i g n i f i c a n t  ( P < 0 . 0 5 ) . 

Ca rca s s  w e i g h t  w a s  i n c l u d e d  i n  t h e  ca l c u l a t i on s  a s  w e ! I a s  

I i ve w e i g h t  a s  i t  w a s  known t h at t h e  f a st i n g t r eatme n t  a f f ected 

p re - s l a u g h t e r  I i v ewe i g ht mo r e  t h a n  i t  d i d  c a r ca s s  we i g h t . T h e  

r es u l t s i n  T a b l e  4 . 3  s h ow t h e re w a s  l i tt l e  c h a n g e  i n  t h e  

c o r r e l a t i on i f  ca r c a s s  w e i g h t  o r  I i vewe i g h t  w e r e  u s ed . T h e s e  

r e s u l t s i n d i ca t e  t h a t  t h e re w a s  n o  stat i s t i ca l l y i mp o r t a n t  

d i f f e re n c e s  i n  s l a ug h t e r  l o ca t i on between t h e  t yp e ,  b reed , a n d  

f a st ed t r eatment g ro u p s  i n  T r i a l  X I . Nor w e r e  t he re a n y  i m p o rt a n t  
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T a b l e  4 . 2  S l a u a h t e r  r a n k  t e s t  s t a t i s t i c  f o r  type , 

b r eed a n d  f a s t e d  t r eatme n t  gro u p s  o n  each d a y  o f  s l a uqh t e r  

S l a u 9 h t e r  
d a y  

2 

3 

i n  T r i a l  X I  

T y p e  g ro u p s  
test stat i s t i c  

3 .  1 1  

5 . 2 6 

1 .  5 8  

Breed g ro u p s  
t e s t  s t a t i s t i c  

6 1  

64  

5 4  

1\ r u s ka l - lfla ! I i s  test s t a t i s t i c  c r i t i ca l  v a l u e 

6 . 2 5  ( P < 0 . 1 0 ) . 

2 \'! i I coxon two-samp I e t e s t  s t a t i s t i c  e r  i t  i ea I 

va I u e  = 7 3  ( P < 0 .  1 0 ) . 

F a s i·ed 
t reatme n t  

2 g ro u p s  
t e s t  s t a t i st i c  

5 5  

53  

6 1  

2 
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c o r r e l a t i o n s  between p re - s l a u g h t e r  I i v ewe i g h t , ca rca s s  w e i g h t  

a n d s l a u g h t e r  seq u en c e  ove r a l  I t h e  s t e e r s  w i t h e a c h  d a y  o f  

s l a u g h t e r  d e s p i t e t h e  l a r g e  w e i g h t ra nge o f  s t eers s l a u g h t e red 

on t h e  same d a y . 

A g re a t e r  n u mb e r  of s t ee r s w e r e  s l a u g h te r e d  e a c h  d a y  

i n  T r i a l  X I  t h a n  i n  T r i a l  X ,  b u t  t h e  f a s t i n g t r eatme n t  w h i c h 

w a s  i m posed on a b o u t  h a l f  o f  t h ese stee r s  d i s r u pted t h e i r 

g r a z i n g .  

l t  wou l d  a p p ea r t h a t  i n  b o t h  t r i a l s  t h e  s teers moved 

to s l a u g h t e r i n  a r a n d om ma n n e r  i n d e p e n d e n t of t h e i r b r eed - t y p e ,  

a n d  b reed g r ou p s . S l a u g h t e r  s e q u e n c e  d i d  n ot s e em to b e  re l a t e d  

t o  p re - s l a u g h t e r  I i vewe i g h t . 

Da i l y g rou p n um b e r s  were sma l I a n d t h e  s t e e r s  h a d  b e e n  

r a n d om l y  a !  l o cated t o  e a c h  d a y  o f  s l a u g h t e r , h e n c e  t h e r e  w o u l d  

h a v e  been a d i s r u pt i o n t o  a n y  l e a d e r s h i p  o r d e r  t h at h a d  evo l ved 

d u r i n g the g r a z i n g p e r i od .  The e f f ec t  of t h e  stoc kma n i n  g u i d i n g 

t h e  s t e e r s  u p  t h e  s t u n n i n g r a c e  cou l d  a l s o h a ve b een a n  

i m p o rt a n t  f a c t o r  i n  d et e rm i n i n g s l a u g h t e r  seq u e n c e , e s p ec i a l l y  

w i t h sma l I n u m b e r  o f  stee rs s l a u g h t e r e d  e a c h  d a y . 

T h e  a n a l y s i s  o f  s l a u g h t e r  s eq u en c e  w a s  u n d e rt a ke n  to 

d et e rm i n e i f  t h e re were a n y i m p o r t a n t , o r  co n s i s t e n t , r e l at i on ­

s h i p s b etween t h e  v a r i ou s  t re a t m e n t  g ro u p s  a n d  t h e i r  o r d e r  o f  

s l a u g h t e r . i t  cou l d  h a v e  i m p o r t a n t  i m p ! i c a t i o n s  w i t h r e s p e ct 

t o  t h e  d a t a  co l l ected i n  t h e s e  t r i a l s .  



T ab l e  4 . 3  Ken d a l I ' s  coe f f i c i en t  o f  ra n k  corre l at i on 

(� ) b etween s l a ughter sequence and  pre-s l a ugh t e r  I i ve­

we i gh t  ra n k  ve�sus ca rca s s  w e ight r a n k  1 

S l a ug h t e r  seq uence ve�sus : 

5 5  

N umbe r  of  s t ee r s  

S l a ug hter  d a y  

p re-s l a ug h t e r  I i vewe i g ht  ra n k  

2 0  

ca rca s s  we i g h t  ra n k  

20  

2 

3 

0 . 1 8  

0 .  1 3  

0 . 2 8 t 

The  we i g h t s  w e r - e  r a n ked f rom h i  g h e s -r 

to  I o1vest . 

-r 1\lot s i g n i f i cant  a t  P < 0 . 05 ,  b u t  s i g n i f i ca n t  

a t  P < 0 .  1 0 .  

0 . 1 8  

0 . 0 7 

0 . 2 9 t 



4 . 2  Re s u l t s o f  t h e  a n a l v s i s  o f  I i v ewe i gh t  a n d  q ro w t h  r a te 

T r i a l  X - Type s  w i t h i n  A� s t e e r s  

5 6  

Ra n g y  s tee rs w e r e  a bo u t  5%  h e a v i e r t h a n  s ho rt s t e e r s  

t h ro u g h o u t  t h e  t r i a l  a s  c a n  b e  s e e n  i n  T a b l e  4 . 4  a n d  F i g . 4 . 1 .  

T h e  d i f f e re n c e  wa s n ot s t a t i s t i ca l l y s i g n i f i c a n t  u n t i l t h e  s e ve n t h  

w e i g h i n g ,  b u t  w a s  s i g n i f i c a n t  i n  f i v e o u t  o f  t h e  l a st e i g h t  

we i g h i n g d a te s . T h e re w a s  n o  s i g n i f i c a n t  d i f f e re n ce i n  t h e  r a t i o  

o f  t h e  w i t h i n  t y p e  v a r i a n ce s  i n  I i v ewe i g h t  on a n y  we i g h i n g d a t e . 

T h i s  s u g g e s t s  t h a t  v i s u a l s e l ec t i o n w a s  q u i t e e f f i c i e n t  i n  c hoos i n g 

h1o g ro u p s  o f  s t e e r s  w i t h s i m i  J a r va r i a b i  I i t y i n  I i vew e i g h t . 

Com p a r i so n  o f  a v e r a g e  d a i l y � a i n s f o r e a c h  t y p e  i n  T a b l e  � . 5  

s hows t h a t  t h e re 1·1a s n o  co n s i s t e n t  a d v a n t a g e  o f  o n e  t y p e  o v e r  t h e  

ot h e r  d u r i n 9 t h e  t r i a l .  A v e r a 9 e  d a i l y  CJ u i n s d i f f e r e d  s i g n i f i c a n t l y  

( p  < 0 . 0 5 )  b e t w e e n  t h e  two t y p e s  i n  pe l- i oc1 6 . Du r i n g t h i s  p e r i o d 

t h e  s h o r t  s tee r s  l os t  w e i g h t  at a r a t e  o f  0 . 1 6  kg / d a y  w h i l e t h e  

r a n g y  s tee r s  ma i n t a i n e d  t h e i r I i vewe i g h t . it/ h e n  t h e  a v e ra g e  d a  i I y 

ga i n s g i v e n  i n  Ta b i e  4 . 5  a re com p a r e d  w i t h mean I i v ewe i g h t s  i n  

Ta b l e  4 . 4  i t  c a n  b e  s e e n  t h a t  a l t h o u g h  t h e r a n g y  s t e e r s  g a i n e d  

1 2 . 6  k g  m o r e  I i v ewe i g h t  t h a n  t he s h o d  s te e r s  o v e r  t he 1v ho l e  t r i a l  

( a b o u t  0 . 02 kg / d a y f o r . 6 2 5  d a y s ) ,  most o f  t h e d i f f e re n c e  a ro s e  i n  

p e r i od 6 w h en t h e  s h o r t  s t e e r s  l o s t  8 . 6  kg I i vewe i g h t  o v e r  

5 4  d a y s  w h i l e r a n g y  stee r s  m a i n ta i n e d  t h e i r  I i v ewe i g h t .  

T h e  r a t i o  o f  w i t h i n  g ro u p  v a r i a n c e s  f o r a ve rage d a  i I y g a i n  

w a s  a n a l y s e d  f o r  e a c h  w e i g h i n g p e r i od i n  Ta b l e  4 . 5 .  V a r i a n ce s  

d i f f e re d  s i g n i f i c a n t l y  o n  two occa s i on s , ra n g y  s t ee r s  w e r e  m o r e  

v a r i a b l e  ( P  < 0 . 05 )  i n  p e r i od 1 1 , b u t  s h o r t  s t e e r s  we r e  more 



5 7  

P r e f ace to T a b l e  4 . 4  a n d  t o  a l l T a b l e s a n d  F i q u r e s  w h i c h f o l l ow 

i n  C h apt e r  Fo u r  u n l e s s  ot h e rw i s e spe c i f i e d 

* P < 0 . 0 5 ,  p < 0 .  0 1 ' * * *  p < 0 .  00 1 . 

S E  s ta n d a r d e r ro r  o f  t h e  d i f f e r e n ce . 

ADG a v e r a g e  d a i l y g a i n .  

A = r a t i o  o f  t h e  w i t h i n  g ro u p  v a r i a n ces w a s  exam i n e d  i n  a l  I 

a n a l y s e s  beca u s e  t h e  t e s t o f  s i g n i f i c a n ce a s s u m e s  e q u a l va r i a n c e s . 

T h e  l et t e r  A i n d i ca te s  u n eq u a l va r i a n ce s . T h i s  w a s  ta k e n  i n t o  

a c c o u n t  i n  t h e  test o f  s i g n i f i c a n c e . 

D i f f e r e n c e  b et w e e n  t y p e s  b e s t  I i n aa r u n b i a s ed 

e s t i ma t e = t . .  - t . .  t ,  j fj 1 mo d e l ( 3 . 1 ) . I j I J 
We i g h t e d  d i f f e r e n c e  between b reeds  b e s t  I i n ea r u n b i a s e d  

e s t i ma t e  = (b 1 

mod e I ( 3 .  1 ) . 

+ 
n 

+ L: 
j = 1 ) n2 . t2 . .l - I 

n 2 · 

D i f f e re n c e  b et w e e n  t h e  a d j u s ted mea n s  b e st I i n ea r u n b i a s ed 

e s t i ma t e = (t
1 

+ S x
i
) - (t2 + S x

i
) 

mod e  I ( 3 .  2 ) . 
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Ta b l e  4 . 4  Mea n s ,  d i f f e re n c e s  a n d  s ta n d a r d e r ro r s  b et w e e n  

t h e  t w o  type s of Angu s s t e e r s  f o r  I i vewe i gh t  on e a c h  

i'ie i g h i n g 
d a t e  

1 97 4  

J u I y 2 

A u g  2 8  

Oct 2 4  

Dec 2 4  

1 97 5  

Ja n 3 1  

A p r 4 

tv1a y  28 

J u n e  2 7  

J u I y 2 1  

S e p t  8 

Oct 1 3  

Nov 1 7  

1 976 

F e b  1 6  

Ma r 1 8  

w e i gh i ng d a te i n  T r i a l  X 

A n g u s  Ra n g y  A n g u s  S h o r- i  
n = 1 3  n = 1 4  

Me a n  Mea n 
( kg )  ( kg )  

2 34 . 2  2 2 1 . 3  

2 6 2 . 1 2 5 1 . 3 

3 1 9 . 5 305 . 4 

347 . 4  3 34 . 4 

3 5 8 . 0  34 2 . 3  

349 . 2  334 . 9 

348 . 8  326 . 0  

367 . 4  346 . 0  

386 . 5  364 . 2 

380 . 4  36 1 . 2  

394 . 1 37 4 . 0  

4 5 3 . 2  433 . 3 

5 30 . 8  505 . 1 

5 4 5 . 7  5 20 . 2  

We i g h t  D i f f e r e n c e  
( Ra n g y - S h o r t ) 

( kg )  

1 2 . 9 

1 0 . 8  

1 4 . 1 

1 3 . 0 

1 5 . 7  

1 4 . 3  

22 . 8  * 

2 1 . 4  * 

22 . 3  * 

1 9 . 2  

2 0 . 1 * 

1 9 . 9  

2 5 . 7  * 

2 5 . 5  

+ S E  

( kg )  

6 . 2  

6 . 5 

7 . 3  

8 . 1 

8 . 3  

8 . 4  

8 .  1 

9 . 2  

1 0 . 1 

9 . 5  

9 . 6  

1 1 . 8  

1 2 . 8  

1 2 . 6  
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T a b l e  4 . 5  Mea n s , d i f f e re n c e s  a n d  s t a n d a rd e r rors between 

the two type s o t  Angu s Steers  f o r  a v e r age da i l y ga i n  

i n  T r i a l  X 

ltle i g h i n g I n te rv a l A n g u s  Ra n g y  A n g u s  S ho rt D i f f e r e n c e  
pe r i od between n = 1 3  n = 1 4  i n  ADG 

v1e i g h i n g s  Mea n  rvlea n ( Ra n g y - S ho rt ) 
( d a y s ) ( kg / d a y ) ( kg / d a y ) ( kg / day ) 

57  0 . 49 0 . 5 3 -0 . 04 

2 57  1 .  00 0 . 9 5 0 . 05 

3 6 1  0 . 4 6 0 . 4 7 -0 . 0 1  

4 38  0 . 2 8  0 . 2 1  0 . 07 

5 63  -0 .  1 4  -0 . 1 2  -0 . 02 

6 5 4  0 . 00 -0 . 1 6  0 .  1 6  -)( 

7 30 0 . 62 0 . 67 - 0 . 05  

8 24  0 . 80 0 .  7 6  0 . 04 

9 49  - 0 . 1 2  -0 . 06 -0 . 06 

1 0  35  0 . 39 0 . 36 0 . 03 

1 1  35  1 .  69  1 . 6 9  0 . 00 A 

1 2  9 1  0 . 85 0 . 79 0 . 06 A 

1 3  3 1  0 . 48 0 . 4 9 -0 . 0 1 

Ove ra I I 625 0 . 50 0 . 48 0 . 02 

+ S E  
( kg/ d a y ) 

0 . 04 

0 . 05 

0 . 05 

0 . 1 0  

0 . 07 

0 . 05 

0 . 09 

0 . 1 2  

0 . 07 

0 . 1 2  

0 .  1 2  

0 . 03 

0 . 09 

0 . 0 1  
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6 1  

va r i a b l e ( p  < 0 . 0 1 )  i n  per i od 1 2 .  T hese cha nges  i n  v a r i a b i  I i ty 

a re d i f f i cu l t to i nte r p ret i n  a ny mea n i ng f u l ma n n er a n d  p roba b l y  

o n l y  ref l ect c h a nges i n  g ut f i  I I wh i c h i s  a maj o r  component o f  

s hort-term va r i at i o n i n  I i vewe i g h t  < Hug h es , 1 97 6) . 

Phenoty p i c  cor re l at i on coe f f i c i e n t s  we re ca l c u l ated between 

i n i t i a l a n d  f i na l  I i vewe i g ht for each o f  the  two types o f  steers i n  

T r i a l  X .  T h e  co r re l at i on s  g i ve a n  i nd i cat i on o f  t he repeata b i  I i t y 

o f  I i vewe i g h t . W i th i n -type  corre l at i on s  between i n i t i a l a n d  f i n a l  

l i vewe i g ht  were  r = 0 . 7 1  ( n  = 1 3 , P < 0 . 0 1 ) f or ra ngy , a n d  r = 0 . 32 

( n  = 1 4 ,  n . s . ) for s h o rt stee rs . The  h i g h repeata b i  I i ty o f  I i ve­

w e i g ht i n  th e  ra ngy  g ro u p  i n d i cates that  t h e  se l ector wa s s uccess f u l 

i n  c hoos i ng a g ro u p  of  stee rs  w h i c h tended  to ra n k  i n  a s i m i l a r 

order  o f  I i vewe i g ht at  t h e beg i n n i ng a n d end  o f  t h e  expe r i me n t . 

T h i s  was  not t h e  case i n  th e  s hort g ro u p  o f  steers . 

B r u n g a r d t  ( 1 972 ) ,  c i ted b y  C r i cke n b e rger  a n d  B l a c k  ( 1 9 76) , 

reported a m u c h  l a rger  d i f fe re nce i n  g rowth rate ( 0 .  1 0  kg/ day ) 

t h a n  t hat  o b s e rved i n  t h i s  t r i a l  between ext reme f rame s i z e s  o f  A ng u s  

steers  f e d  a h i g h  conc e n t rate rat i on f o r  1 5 5 d a y s . C r i c ke n b e r g e r  a n d  

B l a ck  ( 1 97 6 ) f o u n d  t h a t  "average"  stee r s  g rew 0 . 08 kg/ d a y  f a st e r  

t h a n  " sma l I "  s i ze Ang u s  steers . 

The res u l t s o f  T r i a l  X s how t h at the  se l ect i on of two types  o f  

A n g u s  steer s  f rom t h e  same f a rm d i d  not re s u l t  i n  s i g n i f i ca n t  

d i f f e rences i n  i n i t i a l I i vewe i g ht , o r  i n  s u bseq uent  g rowth rat e . 

T h e  ra ngy  steers  were a b l e  to ma i nta i n  t he i r  I i vewe i g ht  d u r i ng a 
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p e r i od of a u t u m n  feed s ho rt a g e  f o r  some u n ex p l a i n ed r e a s o n , w h i l e 

s h o r t  s t e e r s  l os t  we i g h t . 

Ra n g y  s te e r s  were a more h omo J e n eo u s  g ro u p  t h a n  s ho r t  s te e r s  

w h i c h p ro b a b l y  r e f l ec t s  d i f f e r e n c e s  i n  t l 1 e  e f f ect i v e n e s s  o f  v i s u a l 

s e l ec t i o n ,  r a t h e r  t h a n  a n y  i n t r i n s i c  p rope r ty o f  � h e  c a t t l e . i t  

w a s  noted a t  t h e  t i me o f  se l ec t i o n t h a t  t h e re w a s  n o t  a w i d e r a n g e 

o f  t y p e  i n  t he I i n e o f  A n g u s  s tee r s  ( R .  A .  Ba r ton , p e r s . comm . ) .  

T h e  two g ro u p s  o f  stee r s  a c t u a l l y g a i n e d i 3  kg a n d  1 5 . 2  kg 

I i v e w e i g h t  ( ra n g y  a n d  s h o r t , r e s p e c t i ve l y )  w h i l e  be i n g f e d hay i n  a 

w i n t e r i n g y a r d  f o r  7 3  d a y s  ( n o s i g n i f i ca n t  d i f f e re n c e  b e t w e e n  t y p e s ) .  

T h i s  d emo n s t ra t e s  t h e  s u cce s s f u l u s e o f  s u c h  a ya rd a t  a t i me w h e n  

h e a v y  catt l e  c a n  p u g  p a s t u re s . 

T r i a l  X - Type s w i t h i n  Bee f  S h o r t ho r n  s t e e r s  

T h e re w a s  a v e ry l a rg e  d i f f e r e n ce i n  a v e r a g e  I i vewe i g h t  a n d  

g row t h  r a t e  b etween t h e  two t y p e s  o f  Bee f S h o rt h o r n  s te e r s . T h e  

d i f f e re n c e  i n  I i v ewe i g h t  w a s  h i g h l y  s i g n i f i ca n t  ( p  < 0 . 00 1 )  t h rou g h o u t  

t h e  t r i a l  ( F i g . 4 . 2  a n d  Ta b l e  4 . 6 ) . Ra n g y  s t e e r s  w e r e  a p p rox i m a t e l y  

2 7 %  h e a v i e r a t  t h e  sta r t  t h a n  t h e i r  s ho r t con tempora r i e s a n d  a bo u t  

2 1 %  h e a v i e r a t  t h e  e n d  o f  t h e  t r i a l . Ra n g y  s t e e r s  w e r e  s i  i g h t l y  mo r e  

va r i a b l e i n  I i v ewe i g h t  t h a n  s h o r t  s te e r s  u n t i I t h e  l a s t  f o u r w e i g h i n g s  

o f  t h e  t r i a l .  T h e  rat i o  o f  w i t h i n  t y p e  va r i a n c e s  i n  I i v ewe i g h t  w a s  

s i g n i f i ca n t  ( ra n g y > s h o rt , P < 0 . 0 5 )  o n  2 4  Decem b e r  1 97 4 . Bot h  g ro u p s  

o f  s t ee r s  w e re g a i n i n g we i g h t  a t  s i m i  J a r r a t e s  a t  t h e  t i me a n d  

s i g n i f i ca n c e  w a s  p ro b a b l y  d u e  t o  r a n dom v a r i a t i o n i n  g u t  f i  I I a s  w e ! I 

a s  t h e  t e n d en c y  f o r  ran g y  stee r s  to b e  mo re v a r i a b l e  i n  t h e i r I i ve w e i g h t s . 
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T a b l e  4 . 7  s h ow s t h a t  r a n g y  s t e e r s  g rew 0 . 07 kg / d a y f a s t e r  

C P < 0 . 00 1 ) t h a n  s h ort stee r s  ove r t h e  6 2 5  d a y s  o f  t h e  t r i a l ,  t h a t  i s ,  

a n  i n c rea s e  o f  4 1 . 6  kg I i v ewe i g h t . R a n g y  steers had h i g h e r  v a l u e s 

f o r  a v e r a g e  d a i l y g a i n  i n  e i g h t  o f  t h i r t e e n  w e i g h i n g p e r i od s .  

D i f f e r e n c e s  w e r e  stat i s t i c a l l y  s i g n i f i ca n t  f o r  t h ree p e r i o d s  w h e n  

t h e  g rowt h r a t e  o f  bot h t y p e s  o f  stee r s  w a s  h i g h .  T h i s  occ u r re d  

i n  t h e  s p r i n g o f  1 974  a n d  1 97 5  ( p e r i o d s  2 a n d  1 1 ,  res p e ct i v e l y ) , 

w h e n stee r s  w e r e  on a n  i n c r ea s i n g p l a n e  o f  n u t r i t i on ,  a n d  i n  t h e  

w i n t e r  o f  1 97 5  a f t e r  t h e  s t e e r s  h a d  b e e n  t r a n s f e r red t o  a w i n t e r i n g 

y a r d . 

Ra n g y  s t e e r s  howev e r ,  d i d  n o t  ma i n t a i n  t he i r  ove r a l I s u p e r i o r i ty 

i n  g rowt h  r a t e  t h roug h o u t  t h e  t r i a l , i n  f � c t  t h o s ho r t  t y p e  stee r s  

g a i n e d  I i v ewe i g ht a t  a s i g n i f i ca n t l y  g r ea t e r  r a t e  t h a n  t h e r a n g y  

s t e e r s  d u r i n g p e r i od 4 ( s u mm e r  1 97 5 ) . T h ey a l s o g a i n ed we i g h t  f a s t e r  

t h a n  t h e  r a n g y  s t e e r s  f o r  a s ho r t  p e r i od i n  t h e  s ummer o f  1 976  

( p e r i od 1 3 ) , b u t  t h e  d i f f e r e n c e  wa s n o t  s t a t i s t i ca l l y s i g n i f i ca n t .  

T h e  r a t i o  o f  w i t h i n - t y p e  va r i a n c e s  i n  a v e r a g e  da i l y  g a i n  

wa s n ot con s i s t e n t  i n  t e rm s  o f  o n e  t y p e  b e i n g more va r i a b l e  t ha n  

t h e  oth e r . 

T h e  co r re l a t i on between i n i t i a l a n d  f i n a l  I i v ew e i g h t  w a s  

p o s i t i v e i n  e a c h  g ro u p  o f  s t ee r s , b u t  n ot s i g n i f i ca nt l y  d i f f e r e n t  

f rom z e ro ( ra n g y  r = 0 . 38 ,  n = 1 4  n . s . ; s h o rt r = 0 . 35 ,  n = 1 5  n . s . ) .  

T h es e  co r re l a t i o n s  a re o f  a s i m i l a r o r d e r  o f  ma g n i t u d e  to t h o s e  i n  

t h e  s ho rt g ro u p  o f  A n g u s  s t e e r s  a n d  i n d i ca t e  t h a t  t h e h ea v i es t  s t e e r s  

a t  t he sta r t  o f  t he t r i a l  w e r e  n ot n e c e s s a r i l y  t h e  h ea v i es t  a t  t h e  

e n d  o f  t he t r i a l .  
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T a b l e  4 . 6  Mea n s , d i f f e r e n c e s  a n d  st a n d a r d  e r ro r s  b e t w e e n  

t h e t wo type s o f  Bee f  S h o r t h o r n  stee r s  f o r  I i vewe i gh t  

o n  ea c h  w e i gh i ng date i n  T r i a l  X 

Vle i g h i n g S h o rt h o r n  Ra n g y  S h o r t h o r n  S ho rt VIe i g h t  + S E  
d a t e  n = 1 4  n = 1 5  D i f f e r e n c e  ( kg )  

Mea n Mea n ( Ra n g y - S h o rt ) 
( kg )  ( kg )  ( kg )  

1 97 4  

J u l y  2 2 3 1 . 0  1 8 1 . 3  49 . 7  * * *  4 .  1 

A u g  28 2 5 9 . 9  2 1 2 . 7 4 7 . 2  * * *" 5 . 7  

Oct 24 324 . 2  2 6 5 . 0  5 9 . 2  * * *  7 . 2  

Dec 2 4  364 . 0  2 9 5 . 0 69 . 0  * * *A 7 .  1 

1 97 5  

J a n 3 1  369 . 1 307 . 9  6 1 . 2  ***  6 . 1 

A p r i  i 4 3 5 7 . 4  2 94 . 7  6 2 . 7  * * *  6 . 8  

f\1a y  2 8  349 . 3  2 94 . 8  5 4 . 5  * * *  7 . 0  

J u n e  2 7 374 . 7  3 1 7 . 5  5 7 . 2  * "* *  6 . 9  

J u I y 2 1 404 . 1 3 38 . 3 6 5 . 8  * * *  7 . 4  

S e p t  8 400 . 0  32 8 . 5  7 1 . 5  * * *  6 . 5  

Oct 1 3  40 5 . 6 33 4 . 9 7 0 . 7  * * *  7 . 7  

N ov 1 7  465 . 3  38 1 . 7 83 . 6  * * *  8 . 0  

1 97 6  

F e b  1 6  554 . 9  4 59 . 6  9 5 . 3  * * *  8 . 9  

Ma r 1 8  560 . 0  4 68 . 6  9 1 . 4  * * *  9 . 0  
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Ta b l e  4 . 7 Mea n s ,  d i f f e rences a n d  sta n d a rd e r ro r s  between 

Y.l e i g h i n �J 
p e r i od 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

1 1  

1 2  

1 3  

Ove ra 1 1  

t h e  two types of Beef S ho rt horn  ste e r s  f o r  a v e rage 

I nte l-va I 
between 
we i g h i n g s 

( d ays ) 

5 7  

57 

6 1  

38 

63 

54 

30 

24 

4 9  

3 5  

3 5  

9 1  

3 1  

625 

d a i l y ga i n  i n  T r i a l  X 

S h o d h o l- n  Ra n g y  S h o r t h o r n  S h o d  
n = 1 4  n = 1 5  

Mea n �-1ea n 
( kg / day ) ( kg/ d u y ) 

0 . 5 0 0 . 5 5 

I .  1 3  0 . 9 2 

0 . 6 5 0 . 5 0 

0 .  1 3  0 . 3 4  

- 0 . 1 8  - 0 . 2 1  

- 0 . 1 5  0 . 00 

0 . 85 0 . 7 6 

1 .  2 3  0 . 8 7 

- 0 . 08 - 0 . 2 0 

0 .  1 6  0 .  1 8  

1 .  7 0  1 .  3 4  

0 . 98 0 . 8 6 

0 .  1 6  0 . 2 9  

0 . 5 3 0 . 46 

D i f f e r e n c e  
i n  ADG 

( Ra n g y -Short ) 
( kg/ day ) 

- 0 . 0 5 

0 .  2 1  * 

0 . 0 5 

- 0 . 2 1  * 

0 . 0 3 

- 0 .  1 5  A 

0 . 09 

0 . 36 * *  

0 . 1 2  

- 0 . 0 2 

0 . 36 * 

0 .  1 2  

- 0 . 1 3  

0 . 07 * * *  

+ S E  
( kg/ d a y ) 

0 . 0 7 

0 . 1 0  

0 . 0 7 

0 . 07 

0 . 06 

0 . 0 8 

0 . 1 0  

0 . 1 2  

0 . 0 5 

0 . 1 0  

0 . 1 3  

0 . 0 5 

0 . 08 

0 . 0 1 
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Beca u s e  t h e two t y p e s  w e re e a c h  se l ected f rom a d i f f e r e n t  

h e rd a n d  f a rm t h e re were ma n y  s o u rc e s  o f  g e n et i c  a n d  e n v i r o n m e n t a l  

v a r i at i o n  w h i c h cou l d  ex p l a i n  t h e  l a rg e  d i f f e r e n ce i n  i n i t i a l  I i ve ­

w e i g h t  b etween t h em .  

I f  t h e  s ho rt g ro u p  o f  s t ee r s  h a d  b e e n  poor l y  g rown to w ea n i n g 

( n u t r i t i o n a l s t re s s ) t h e y  w o u l d  h a v e  s hown some d e g ree o f  com­

p e n s a to ry g rowt h w h e n  t h e  two g rou p s  were r u n  tog e t h e r  i n  a commo n 

e n v i ronment C A \  \ d e n , 1 97 0 ;  E v e r i t t a n d  J u ry , 1 97 7 ) .  T h e a v e r a g e  

g row t h  rat e s  i n  T a b l e  4 . 7  a n d  F i g .  4 . 2  d o  n ot s u g g e s t  t h a t a n y  

com p e n s a tory g rowth occ u r re d , a t  l ea s t on a t y p e  g ro u p  b a s i s . 

A s  t h e  a g e  ( b i rt h  d a t e ) o f  t h e  s t e e r s  w a s  u n k n o w n  i t  w a s  

p o s s i b l e  t h a t  some o f  t h e  d i f f e r e n c e  i n  i n i t i a l  I i v ewe i g h t  b et w e e n  

t h e  t wo t y p e s  w a s  d u e t o  a d i f f e r e 1 1Ce i n  a g e . A s s u m i n g a s i  m i I a r  

b i rt h w e i g h t  a n d  g rowt h rat e t o  t h e  commen ceme n t  o f  t h e  t r i a l  o f  

0 . 5 kg / d a y , t h e a v e r a g e  b i rt h  d a t e  o f  t h e  two g rou p s  w ou l d  h a ve h a d  

t o  d i f f e r b y  a l most t h re e  mo nt h s ( 1 00 d a y s ) t o  accou n t  f o r  a \  I o f  

t h e  d i f f e re n ce i n  i n i t i a l I i v e w e i g h t . i t  w a s  known t h a t t h e re wa s 

n ot s uc h  a w i d e d i sc r e p a n c y  i n  a v e r a g e  ca l v i n g d a t e b e tween t h e  

t w o  h e r d s  a n d  t h a t  i t  c o u l d  n o t  h a v e  d i f f e r ed b y  mo r e  t ha n  two o r  

t h re e  w e e k s . T h e  d i f f e r e n c e  i n  g rowt h  r a t e  between t h e  t y p e s  ove r 

t h e  w h o l e  t r i a l  t h e r e f o r e  d o e s  not s u g g e s t  t h at i n i t i a l  w e i g h t 

d i f f e r e n c e s  w e re d u e  to a g e  a l on e . 

T h e  g e n et i c  e f f ect s o f  s i re a n d  d am w e re u n know n , h ow ev e r ,  

t h e re wa s a known d i f f e re n c e  i n  b reed i n g p a l i c y b et w e e n  t h e  two 

s o u r c e s  of s t ee r s . The h e r d  f rom w h i c h r a n g y  s t ee r s  were s e l ect e d  

wa s renow n e d  f o r  b reed i n g " l a r g e- f r a me d "  catt l e ,  w h i l e t h e  h e r d  i n  



w h i ch t h e  s hort- ty pe steers were b red w a s  k nown to p rod uce more  

t rad i t i ona l " b l oc ky " c a tt l e . 
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l t  c a n  be a rg ued , t h e r ef o re , t h a t  the s u p r i or g rowt h p e r­

f o rma nce o f  ra n g y versus s h o rt s tee rs ma i n l y ref l ects  t he e f f ect 

o f  two b i o l og i ca l  types  o f  catt l e . 

The exp er i ment r a i ses t h e  i mpo rt a nt q u e s t i on o f  how m u c h  o f  

t h e  advantage  i s  d u e t o  t y p e � �  comp a red to a n  u n d e f i n ed 

s e l ect i on p o l i cy w h i c h ,  amon g  ot h e r  t ra i t s , a f f ec t ed g rowth rate  

t o  w e a n i n g .  O b v i o u s l y  t h e re i s  con f o l l n d i n o b etween type  a n d 

g rowt h  rate , b u t  t h i s  i s  a n  i m p o rt a n t  q u e s t i o n i n  r e l a t i on to 

p re s e nt b ee f  catt l e  p e r f o rma n ce record i n g s c hemes . Rangy Bee f 

S h o r t h o r n  stee r s  g a i n ed s i g n i f i ca n t l y  1 no 1-e v1e i g h t  i n  t h e  l'l i nter i ng 

y u rd t h a n  s hor t--type Beef S horthorn  s t o e r s  ( H . 3  kg , P < 0 . 0 1 ) .  

Bot h  types  o f  Bee f S h o r t horn s ga i ned  11e i g ht  ( ra ng y  2 5 . 3  kg , 

s h o d  1 1 . 0  kg ) i n  t he y a rd d e s p i te be i n g fed  a "mu i ntena nce"  rat i on 

o f  hay . l t  i s  pos s i b l e some of  t he ga i n  cou l d  b e  d ue to g ut f i  1 1  

a s  a con seq u ence of t h e  c h a nge o f  d i et f rom p a st u re to hay . L i ve ­

we i gh t  ga i n  for  bot h t y pes o f  Ang u s  a n d  Beef S horthorn  stee rs  i n  

t h e  w i nt e r i ng ya rd  ra n ked : Bee f S hort horn  rangy  > A n g u s  s hort > 

A ng u s  ran gy  > Beef S ho r t horn  sho rt . These  d i f f e rences were not 

tested stat i st i ca l l y a s  type  was  nested w i t h i n  a b reed . 

T r i a l  X - Compa r i son of Breed Gro ups 

Ang u s  stee r s  were con s i s tent l y  heav i er i n  mea n I i vewe i g h t  

t h a n  t h e  Beef Short h o r n  stee r s ,  t h e  d i f f e rence t e n d ed t o  be  

stat  i s t  i ea  I I y s i gn i f i ca n t  ( P < 0 .  0 1  to P< O .  05 ) on  I y i n  t he f i rs t  
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ha l f  of  the  t r i a l  ( F i g .  4 . 3 ) . Beef S horthorn  steers g rew f a ster  

t ha n  An g u s  steers  i n  seven  o f  the  f i r s t  e i g ht we i g h i ng p e r i od s ,  

b u t  the Ang u s  stee r s  tended  to have h i g her  g rowi h rates i n  t he 

l atter p a rt o f  t h e  t r i a l  < T a b l e  4 . 8 ) . H e n c e  a l though  t h e  b reed 

g rou ps  had s i g n i f i ca nt l y  d i f f e re n t  g rowt h rates i n  va r i ous  we i g h i ng 

p e r i od s , t hey t en ded  to cance l each other  o ut a nd t h i s  res u l ted 

i n  no  d i f f e re n c e  over t he 625 d a y s  o f  the t r i a l .  

Other  s t u d i e s at Mas sey U n i vers i ty have  not s how n a con s i stent 

s u pe r i o r i ty i n  e i t h e r  g rowt h rate  o r  I i vewe i ght  of  A n g u s  or Bee f 

S ho rthorn b reeds  ove r  one a not h e r  ( Ba rton 1 9 7 1 , 1 9 7 2 ) . G ro w t h  

rate i n  Ba rton ' s  t r i a l s  d i f f e red b y  0 . 06 and 0 . 09 kg / d a y  i n  f a vo u r  

o f  Bee f S horthorn  a n d  A n g u s  steers  respect i ve l y, � h i c h mea r s t h e  

p resent resu l ts I i e  a bo u t  m i d - w a y  between t h o s e  o f  ea r l i er 

exp e r i ment s .  

The  s i m i l a r g rowt h p e r f o rma n ce o f  t h e  tvw b reed s h i gh !  i g ht s  

t h e  va r i at i on t hat ex i sted w i t h i n  t h em ( c f . t y p es w i t h i n  ea c h  

b reed ) .  I t  i s  o f  i n terest t h at the re a p p ea r ed to b e  more va r i at i on 

i n  type  i n  Bee f  S hort horn than  A n g u s  stee rs . W h et her  t h i s  re f l ects 

t ru e  popu l at i on d i f f e rences o r  i s  a conseq ue n ce o f  t he method of  

se l ect i on can not be  d eterm i n ed i n  a n  expe r i ment o f  t h i s n atu re . 

G rowth patterns  o f  t he b reed g ro u p s  s ugg est A n g u s  may have  

b een s i  i g ht l y  l at e r  mat u r i n g t ha n  Beef S hort horn s .  

l t  must  b e  st res sed t hat t h e  expe r i ment was  not u n d e rta ken  to 

p rov i d e ev i d ence on d i f f erences b etween t h e  b reed s b ut to eva l u ate 

d i f f e rences between t y pes w i t h i n  each  b reed . 



7 0  

T ab l e  4 . 8  We ighted mea n s , d i f f e rences a n d  stan d a rd e r ro rs 

b e t l'�een t h e  two b reed groups for  a v e rage d a  i I y ga i n  

i n  T r i a l  X 

\1-/e i g h i n g I nt e rva l A n g u s  Bee f Shor t horn  D i f f e rence + S E  
pe r i od betwee n  n = 2 7  n = 29 i n  ADG 1 ( kg/d a y ) 

we i g h i ng s  Mea n  Mean ( An g u s  S h o r t ho rn ) 
( d a y s ) ( kg/da y ) ( kg / d a y ) ( kg /  day ) 

5 7  0 . 5 0 0 . 5 2 - 0 . 02 A 0 . 0 4 

2 5 7  0 . 9 8 1 .  0 2  - 0 . 04  A 0 . 0 6 

3 6 1 0 . 4 6 0 . 5 7 -0 . 1 1  *A 0 . 0 4 

c) 3 8  0 . 2 4 0 . 2 4 0 . 0 0 0 . 06 

5 6 3  - 0 . 1 3  - 0 . 2 0 0 . 0 7 0 . 0 4 

6 5 4  - 0 . 0 9  - 0 . 08 - 0 . 0 1  0 . 0 5 

7 3 0  0 . 6 4 0 . 8 0 - 0 . 1 6  -* 0 . 07 

8 24 0 .  7 8  1 .  0 4  - 0 . 2 6  * *  0 . 0 9 

9 4 9  - 0 . 0 9  - 0 . 1 4  0 . 0 5 0 . 0 4 

1 0  3 5  0 . 38 0 .  1 7  0 . 2 1  * *  0 . 0 7 

1 1  3 5  1 .  69 1 .  52 0 .  1 7  * 0 . 1 0  

1 2  9 1  0 . 8 2 0 . 9 2 - 0 . 1 0  * A 0 . 03 

1 3  3 1  0 . 4 8 0 . 2 3 0 . 2 5 * * 0 . 0 8 

O v e r a  I I 6 2 5  0 .  4 9  0 . 49 0 . 0 0 0 . 0 1 
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I n  t e rm s  of  g rowt h  rate over t h e  who l e  t r i a l  the  g ro u p s  r a n ked : 

Beef S ho rth orn  rangy  > A n g u s  ra n g y  > A ng u s  s h o r t  > Bee f S horthorn  

s hort . D i f f e rences between a l  I t h e  g rou p s  w e re not t ested 

stat i st  i ea I I y as  type was  nested  w i t h i n  a b reed . T h e  d i f f e r en ce 

b etween eac h  g ro u p  ( a s ran ked a bove ) w a s  a b o u t  0 . 0 2 kg/ d a y . 

T r i a l  X I  - Type s w i t h i n  Angu s steer s 

Ta b l e  4 . 9  s hows t here wa s a h i g h l y  s i g n i f i c a n t  d i f f e rence 

i n  i n i t i a l I i vewe i g ht between t he t w o  t y p e s  o f  Angus  steers  

( P < 0 .  0 0 1 ) .  Rangy steers  were a bout 1 9% heav i e r t h a n  s hort stee r s , 

a much l a rg e r  d i f f erence t h a n  t h a t  f or A n g u s  t yp e s  i n  T r i a l  X ,  b u t  

o f  a s i m i l a r  o r d e r  o f  mag n i t u d e  to t h e  Beef  S ho rt h o r n  ty p e s . The  

mean  I i vewe i g h t s  of t h e t w o  types  d i f f e red  s i g n i f i ca n t l y  � h roughout  

most o f  the  t r i a l ( P < 0 . 0 5 t o  P < 0 . 0 0 1 ) ,  b u t b y  the  e n d  o f  the  

t r i a l  ra n gy  s teers  were on l y  4% heav i e r than  s h ort steer s  

beca use  the  s h ort s t e e r s  had  g rown 0 . 0 3 kg /d a y  ( n . s . l f a st e r  

ove r t h e  who l e  t r i a l .  

The  rat i o  o f  w i t h i n  t y pe v a r i a nce  i n  I i vewe i g ht w a s  not 

s t a t i st i ca l l y  s i g n i f i ca n t  between t h e  two g rou p s  on  a n y  we i gh i n g d ate , 

n o r  was t h e r e  a n y  cons i stent  t rend  ove r  t h e  who l e  o f  t h e  t r i a l .  

Tab l e  4 . 1 0  s hows t h a t  t h e  s hort steers  g rew f a ster t h a n  t h e  

ra ngy  steers i n  e i ght  o f  t h e  twe l ve g rowt h per i od s .  T h e  d i f f erence  

w a s  stat i st i ca l l y  s i gn i f i ca n t  ( P < 0 . 0 5 )  on l y  i n  per i od 7 t h at i s , w h i l e 

t h e  steers we re con f i n ed  i n  a w i nter i ng y a r d . Ta b l e  4 . 1 0  s hows t h a t  the  

s h ort A n g u s  st e e rs  made  t he i r  g r eatest g a i n s i n  I i vewe i g h t  ( ov e r  t he 

rangy  steers ) i n  t h e  f i rst  s even we i g h i ng p e r i ad s 1-1 h i eh  ea u I d  s u ggest 

some d eg ree o f  compensatory g rowth . 
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Tab l e  4 . 9  Mea n s ,  d i f f e rences a n d  sta n d a rd e r rors  between 

the two types of Angu s stee r s  for  I i vewe igh t on e a c h  

we i gh i n g_2 a t e  i n  T r i a l  X I  

\1-/e i g h i n g A n g u s  R a n g y  A n g u s  S h o r t  \cve i g h t  + S E  
d a t e  n = 1 5  n = 1 5  d i f f e rence ( kg )  

Mean Mea n ( Ra n g y - S h o rt ) 
( kg )  ( kg )  ( kg )  

1 97 5  

J u I y 2 1  26 3 . 7  220 . 8  4 2 . 9  * **  6 . 1 

S e p t  2 4 2 7 5 . 2  2 3 1 . 7  4 3 . 5  * *-l<· 6 . 7 

Oct 1 3  2 92 . I 2 5 3 . 9  3 8 . 2  * * *  7 . 4  

Nov 1 7  32 5 . 5  2 9 2 . 1 3 3 . 4  * -l<• * 7 . 3 

1 97 6  

F e b  1 6  3 80 . 9  34 5 . 1 3 5 . 8  
* * *  7 . 4  

Ma r 1 8 394 . 5  364 . 1 30 . 4  * **  8 . 2  

J u I y 6 405 . 0  3 7 6 . 7  2 8 . 3  * * *  7 . 0  

A u g  2 4  4 1 4 .  1 3 9 6 . 8  1 7 . 3  8 . 9  

Sept  2 3  404 . 4  3 8 5 . 3  1 9 . 1 * 7 . 7  

�Jov  1 0  4 5 1 . 1 4 34 . 4  1 6 . 7  8 . 6  

Dec 2 1  50 1 . 4  4 7 4 . 7  2 6 . 7  * 1 0 . 4  

1 97 7  

Feb 1 6  5 33 . 9 5 08 . 9  2 5 . 0  * 9 . 3  

A p r i I 1 4 5 40 . 8  5 1 9 . 6  2 1 . 2  * 8 . 9  
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T a b l e  4 . 1 0  Mea n s , d i f f e r e n c e s  a n d  sta n d a r d  e r ro r s  b e t w e e n  

We i g h i n g 
p e r i od 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

1 1  

1 2  

O v e r a  I I 

t h e  t \w types o f  A ngu s  s t e e r s  f o r  a v e r age da i I y ga i n  

I n t e r v a l 
between 
we i g h i n g s  

( d a y s ) 

6 5  

1 9  

35 

9 1  

3 1  

1 1 0 

4 9  

3 0  

4 8  

4 1  

5 7  

5 7  

633 

i n  T r i a l  X I  

A n g u s  Ra n g y  A n g u s  S h o rt 
n = 1 5  n = 1 5  

Mea n f\1ea n  
( kg / d a y ) ( kg / d a y ) 

0 .  1 8  0 .  1 7  

0 . 89 1 .  1 7  

0 . 95 1 .  1 0  

0 . 6 1  0 . 58 

0 . 4 5 0 . 63 

0 . 1 0 0 .  1 1  

0 .  1 7  0 . 39 

- 0 . 3 5 - 0 . 4 1  

0 . 97 1 . 0 2  

1 .  2 3  0 . 98 

0 . 57 0 . 60 

0 . 1 2  0 . 1 9  

0 . 44 0 . 47 

D i f f e r e n c e  + SE 
i n  A DG ( kg / d a y ) 

( Ra n g y - S h o d ) 
( kg / d a y ) 

0 . 0 1  0 . 06 

-0 . 28 0 . 2 2 

-0 . 1 5  A 0 . 08 

0 . 03 0 . 03 

- 0 . 1 8  A 0 . 20 

-0 . 0 1  0 . 05 

-0 . 2 2 * 0 . 09 

0 . 06 0 . 1 6  

-0 . 05 0 . 0 5 

0 . 2 5 0 . 1 2  

- 0 . 03 0 . 0 7 

- 0 . 07 0 . 0 5 

- 0 . 03 0 . 0 1 
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I n  cont rast w i t h t he overa l I t r e n d  t h e  rangy  steers  g rew 

0 . 2 5 kg / d ay f a st e r  t ha n  t h e  s ho rt stee r s  d u r i n g  p e r i od 1 0  

7 6  

( 1 0 November - 2 1  December  1 97 6 ) , b u t  t he d i f f e rence d i d  n o t  reach 

stat i st i ca l  s i g n i f i ca n ce a t  t h e  5% l eve l of  p ro b a b i l i t y .  

S ho rt stee rs  were mo re va r i a b l e  t ha n  rangy  steers i n  

average d a i l y ga i n  on  n i n e  of  t h e  twe l ve we i g h i ng p e r i od s ,  t h e  

rat i o  between t h e  t w o  g rou p s  w a s  s i g n i f i ca n t l y  d i f f e rent on  on l y  

two occa s i on s  a n d  t h en i t  was i n  t h e  oppos i te d i rect i on .  

I n i t i a l  we i g h t  was  not s i g n i f i ca nt l y  corre l ated w i t h f i n a l  we i g h t  

i n  r a n g y  steers ( r  = 0 . 45 ,  n = 1 5 , n . s . ) or  i n  s ho r t  steers 

( r  0 . 4 1 , n = 1 5 , n . s .  ) .  

These resu l ts h a ve to b e  i nterp reted i n  a s i m i  i a r ma n n e r  

t o  t hose f o r  Beef S ho rt h o r n  types  i n  T r i a l  X ,  b eca u se each  type  

w a s  se l ected f rom a d i f f erent  h e r d  and  f a rm .  T h e  r e l at i ve l y  

h i g h  ea r l y  g rowt h rat e  o f  t h e  s hort stee r s  ( except i n  t he f i rs t  

w e i g h i n g p e r i od )  suggests  t h ere may h a v e  been some compen satory 

g rowt h , or  p erha p s  t h ey h a d  a g reater g e n et i c  potent i a l to 

q row ove r and a bove any n u t r i t i ona l we i g h t  rest r i ct i on .  

Mr P .  H .  W h i tehead C p e r s . comm . ) con s i d e red  t h a t  t h e  

s ho rt stee rs had  i n  f act b e e n  se l ected f rom a I i n e o f  p oo r l y­

g row n A n g u s  wea n e r s . T h e  two g ro u p s  o f  steers may h ave 

d i f f e red i n  average  age o r  t here may h av e  b ee n  ot h e r  f a cto r s  

a f f ect i n g g rowt h  t o  wea n i ng .  T h e  d i f f e rence i n  a g e  wou l d  h av e  

t o  b e  a s  g reat a s  ca l c u l ated f o r  Beef S ho rt ho rn steers  i n  T r i a l  X 

( a l most t h ree mont h s ) a nd th i s  w a s  u n l i ke l y . T h e  re l at i ve 
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i mporta nce  o f  ot her f a ctors s u c h  a s  t h e  e f f ect o f  s i re o r  d am 

ca n not be  d eterm i ned . Therefore  i t  wou l d  a p p ea r that  d i f f e rences  

i n  p re-t r i a l  env i ronme nts  between f a rms were s u f f i c i en t  to 

ob scu re d i f f erences i n  body s ha pe re l ated to g rowth rate . 

T h i s  h i g h !  i g hts t h e  p ro b l em f a c i ng p rod ucers  who se l ect 

catt l e  on d i f f e rent  f a rms o r  at sa l es w i t hout a n y  record s of 

p e r f o rma nce . 

Fa i I u re to d i st i n g u  i sh b etween t y p e s  cou I d  a I so b e  d ue to 

l ess v a r i at i on i n  t y p e  i n  t he Ang u s  catt l e  on o f f er i n  cont ra s t  

t o  Bee f S ho rt horn  stee rs  w h e r e  i t  w a s  known t hat  there were l a rg e  

d i f f e rences i n  t h e  ty p e  o f  catt l e  p rod uced i n  each  h e r d . 

Both mobs of  Ang u s  steer s  ga i n ed we i g ht ( ra ngy 9 .  1 ,  

s hort 20 . 1 kg ) w h i l e he l d  49  d a y s  i n  a w i n t e r i n g yard  a nd f ed 

hay  to a "ma i ntena n ce"  l eve l . S hor·t  steers  g a i ned s i g n i f i ca nt l y  

more we i g ht ( 1 1 . 0 kg P < 0 .  0 5 ) t ha n rangy  steers . S i  1 1 1 i I a r  resu  I t s 

were noted i n  T r i a l  X i n  Ang u s  stee rs  ( short > rangy ) , b ut not 

i n  Beef S horthorn  stee r s . 

T r i a l  X I  - Type s  w i th i n  Hereford stee r s  

The  two types of  Hereford steer s  d i f f e red s i g n i f i ca nt l y  

i n  i n i t i a l  s-t-a rt i ng we i g ht ( P < O . O l ) ,  a n d  o n  each  we i g h i ng 

d ate except 1 6  Feb r u a ry 1 976  ( F i g .  4 . 5 ,  T a b l e  4 .  1 1 ) . Ra ngy 

steers  were a bout 1 2% heav i e r t h a n  s hort steers t h roug hout t he 

t r i a l  wh i ch i s  a l a rge d i f f erence w i t h i n  a b reed . 



T h e  ra n g y  g rou p h a d  a g reat e r  v a r i a t i on i n  I i v ewe i g h t  

t h a n  t he s ho rt g rou p ,  t h e  r a t i o  o f  w i t h i n  t y p e  v a r i a n c es wa s 

s i g n i f i ca nt o n  t h e l a s t  t h r e e  w e i g h i n g d at e s . 

Ra n g y  s t e e r s  g r e w  0 . 06 kg / d a y  ( P <  0 . 00 1 ) f a s t e r  t h a n 

s h o r t  s te e r s  a n d  p u t  on 37 . 9  kg mo r e  I i v e w e i g h t  over 633  d a y s .  

T h i s  r e p r e s e n t s  a s u b s t a n t i a l  a d v a n ta g e  i n  g rowt h p e r f orma n c e ,  

a s  g reat a s  t h a t  reco r d e d  b etween Bee f S h o r t h o r n  t y p e s  i n  

T r i a I X .  

7 8  

B r u n g a r d t  ( 1 969 ) f o u n d  t h a t  r a n g y  a n d  l eg g y  H e r e f o r d  

s t e e r s  g r e w  0 . 32 kg / d a y  t a s t e r  t h a n  b l oc ky a n d  sq uat t y p e s . 

C r i c ken b e r g e r  a n d  B l a c k  ( 1 976 ) repo rted t h a t  s e l ect ed H e r e f o r d s  

g rew 0 . 3 0 kg / d a y  f a s t e r  t h a n  t h e i r  u n s e l ect ed co n t empo r a r i e s . 

T h ey c i t ed t h e  wor- k  o f  B r u n g a r d t  ( 1 9 7 2 ) �� h e r-e i-f vv a s  r e po rt ed 

t h at rangy s t e e r s  g re w  0 . 26 kg / d a y  m o r e  r a p i d l y  t h a n  s ho r t  s t ee r s . 

T h e s e  e x p e r i m e n t s  w e r e  c a r r i ed o u t  i n  f ee d l ot s  i n  t h e U n i t e d  

S ta t e s  o f  Am e r i ca a n d  d i d n ot cov e r  a s  g re a t  a p e r i od o f  

g ro w t h  a s  i n  T r i a l s  X a n d X I . R e s u l t s i n  T a b l e  4 . 1 2  s h ow a 

s m a l ! e r a d v a n t a g e  f or ra n g y  s t e e r s  t h a n  h a s  b e e n  repo rted 

i n  t h e  I i te ra t u r e . 

T h e r e  w a s  a s t ro n g  co r re l a t i on b et w e e n  i n i t i a l  a n d  f i n a l  

I i v ewe i g h t  i n  r a n g y  s t ee r s  ( r  = 0 . 69 ,  n = 1 5 , P < 0 . 0 1 ) 

w h i c h i n d i c a t e s  t h a t  t h e s e  s t e e r s  t e n d e d t o  r a n k  i n  t he same 

o r d e r  of I i v e w e i g h t  a t  t h e  sta r t  a n d  t he end o f  t h e  exp e r i me n t . 
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T ab  I e 4 .  1 1  Mea n s , d i f f e rences a n d  sta n d a rd e r ro r s  between 

the  two types of  Heref ord s tee rs f o r  I i vewe i qht on  each  

i'/e i g h i ng 
date 

1 97 5  

J u I y 2 1  

S e p t  2 4  

Oct 1 3  

Nov 1 7  

1 97 6  

Feb  1 6  

Ma r 1 8  

J u I y 6 

A u g  2 4  

S e p t  2 3  

Nov 1 0  

Dec 2 1  

1 97 7  

Feb 1 6  

Ap r 1 4  

we i gh i ng d a t e  i n  T r i a l  X I  

Here for d  Ra ngy He r·e ford  Shod 
n = 1 5  n = 1 5  

�le i g h t  
d i f f e re n ce 

Mea n Mean ( Rang y - S ho rt ) 
( kg )  ( kg )  ( kg )  

1 84 . 0  1 6 3 . 0  2 1 . 0  * *  

2 1 4 . 9  1 8 6 . 4  28 . 5  * *  

2 3 4 . 0  2 0 9 . 5 24 . 5  * *  

2 6 9 . 6  2 4 7 . 8  2 1 . 8  * 

322 . 4  300 . 9  2 1 . 5  

3 4 0 . 4  3 1 0 . 3  30 . 1 * *  

3 56 . 2  3 2 2 . 9  3 3 . 3  * *  

3 7 1 . 4  3 32 . 4  39 . 0  * *  

3 6 4 . 2  3 1 9 . 5  4 4 . 7  * *  

4 2 6 . 7  3 80 . 5 46 . 2  ·* * 

4 7 7 . 4  4 3 4 . 6  42 . 8  * *A 

5 1 2 . 0  4 62 . 1 49 . 9  * *A 

5 2 3 . 9  466 . 9  57 . 0  * * *A 

+ S E  
( kg )  

5 . 7 

7 .  1 

8 . 1 

8 . 7  

1 0 . 7  

1 0 . 0  

1 0 . 2  

1 3 . 2  

1 1 . 0 

1 2 . 0  

1 2 . 9  

1 1 . 9 

1 2 . 1 



We i g h i n g 
p e r i od 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

1 1  

1 2  

Overa I I 

8 0  

Tab I e 4 .  1 2  Mea n s_L_d  i f f erences  a n d  s ta n d a rd e r ro rs b etween 

the two type s o f  Here f o rd stee r s  f or ave rage d a i l y  ga i n  

i n  Tr i a l  X I  

I nterva l H e re f o rd Ra ngy H e r e f ord S h ort D i f f e re n ce 
betwee n n = 1 5  n = 1 s i n  ADG 
we i g h i n g s  Mea n �1ea n  ( Ra n g y - S ho rt ) 

( d a y s ) ( kg / d a y ) ( kg / d a y l ( kg / d a y ) 

6 5  0 . 4 7 0 . 36 0 . 1 1  * 

1 9  1 .  0 1  1 .  2 1  - 0 . 2 0  

3 5  1 .  0 1  1 .  0 9  - 0 . 0 8 

9 1  0 . 5 8 0 . 5 8 0 . 0 0 

3 1  0 . 60 0 . 3 1 0 . 2 9 * 

1 1 0 0 .  1 4  0 . 1 1  0 . 0 3 

4 9  0 . 30 0 . 1 8  0 .  1 2  

30 - 0 . 2 6 - 0 . 4 6 0 . 2 0 

4 8  1 .  30 1 .  27 0 . 0 3 

4 1  1 .  2 4  1 .  3 2  - 0 . 0 8  

57 0 . 6 1  0 . 4 8 0 .  1 3  

57 0 . 2 0 0 . 08 0 .  1 2  A 

6 3 3  0 . 5 4 0 . 4 8 0 . 0 6 * * *  

+ S E  
( kg/ day ) 

0 . 0 5 

0 . 0 9 

0 . 0 8 

0 . 0 5 

0 . 1 1  

0 . 0 3 

0 . 09 

0 . 1 4  

0 . 0 8 

0 . 08 

0 . 06 

0 . 06 

0 . 0 1  
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The corre l at i on i n  s hort stee r s  wa s not s i 9 n i f i ca nt r = 0 . 49 .  

D i f f e r e n ces i n  i n i t i a l  I i v ewe i g ht w e re u n l i ke l y  to h av e  

b een ca u se d  b y  l a rg e  d i f f erences i n  n ut r i t i on a s  the  steers  

w e re i n  a s i m i l a r  e n v i ronment . They ma y have va r i ed i n  a v e ra g e  

age , b u t  t h e  se l ect o r  wou l d  h a v e  h a d  t o  c hoose stee r s  f o r  each  

g roup  t hat w e re born  42 days  a pa rt o n  avera g e  ( a ssum i n g a 

s i m i l a r b i rthwe i g ht a n d  g rowt h rate o f  0 . 5 kg / d a y  to t h e  start  
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of t h e  expe r i ment ) .  Age can not be r u l ed out a s  a f a ctor con­

t r i but i ng to v a r i at i on i n  I i vewe i g ht , however i t s re l at i ve 

i m po rta nce cou l d  not be a s sessed h e re . Age wou l d  not be expected 

to have  accou n ted for t he s u p e r i o r i ty of g row th  rate of r a n g y  

stee r s  o v e r  t h e  who l e  t r i a l .  

Ot h e r  i mport a n t  f acto r s  s uc h  a s  t he e f f ects  of s i re a n d  

dam ( ge n et i c  a n d e n v i ronme nta l )  cou l d  not b e  a s sessed . 

C l ea r l y  t h e  se l ect i on o f  two b i o l og i ca l  types  b y  v i s u a l 

as ses sment w a s  s u cces s f u l  i n  t e rms o f  t h e  g rowt h pe r f o rma n c e  o f  

these  stee r s . l t  i s  o f  i n terest that  there wa s a p pa rent l y  g reat e r  

v a r i at i on i n  t y p e  i n  t h e  Here f o rd t h a n  i n  t h e  A n g u s  steers .  A 

s i m i l a r r e s u l t  was n oted i n  T r i a l  X where Bee f  S h ort horn s teers  

had  a con s i d e ra b l y  w i d e r  ra nge o f  type  t h a n  Ang u s  stee r s . Con f ou n d ­

i n g f a ctors i n c l ud i n g d i f f e rent s e l ectors , d i f f e rent p re-t r i a l  

e n v i ronments a n d  know n d i f f erences i n  b reed i n g po l i c i es mea n t h a t  

t h e  observa t i on t h a t  t - p e  va r i ed more i n  two b reeds  t ha n  i n  t h e  other  

b reed i n  t h i s  s t u d y  cou l d  n ot b e  tested  i n  a stat i st i ca l  sen s e . 

. I 
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F u rt he r  work wou l d  be req u i red to eva l u a t e  w het h e r  t h e  sma l I 

var i at i on i n  ty p e  i n  A n g u s  steers w a s  genet i c  i n  or i g i n ,  o r  d u e  

t o  d i f f i c u l t i es i n  eva l uat i ng t h e s hape  o f  a n i ma l s  o f  t h i s  b reed 

at , or  a bout , wean i ng t i me .  

Rangy  Hereford  steers  ga i ned 5 . 7  kg more vte i g ht ( n . s . l i n  

t h e  w i nter i n g ya rd  t h a n  s hort H e r e f o r d s . Bot h  ty pes on I i ve­

we i g ht ( ra n g y  1 5 . 2  kg , s hort 9 . 5 kg ) on  t h e  "ma i ntenance" 

d i et of  hay . L i v ew e i gh t  ga i n  i n  t h e  w i n te r i ng ya rd r a n ked : 

s hort Ang u s  > rangy  Hereford > s h ort Hereford  > rangy  A n g u s , 

b ut  d i f f e rences were not t e s ted stat i st  i ea I I y for  rea sons  

p r ev i ou s l y  g i ven . 

T h u s  t h e  u se o f  a w i n ter i n g ya r d  was  s u cces s f u l  i n  bot h 

T r i a l s  X a n d  X I  a s  a mea n s  of ma i ni ·a i n i ng the  I i vewe i g h t  o f  

steers d u r i ng a p e r i od o f  p a s t u re s ho rtage w hen heavy catt l e  c a n  

c a u s e  p a s t u re d amage t h rough  p ug g i ng . 

T r i a l  X I  - Compa r- i son of Breed groups 

Ang u s  steers beg a n  t h e  t r i a l  a bo u t  40% heav i e r t h a n  H e r e f ord  

steers  ( F i g .  4 . 6 ) . T h e  d i f f eren ce between the two breed  g ro u p s  

rema i ned h i gh l y  s i g n i f i can t  throu g hou t t h e  t r i a l  ( P < 0 . 00 1 ) .  

By t h e  end  o f  the t r i a l , A n g u s  steers  w ere on l y  a bout 8% heav i e r 

t h a n  Here ford  stee r s  b eca u s e  the Herefords  h ad g row n 0 . 05 kg / d a y  

( P < 0 . 0 1 ) f a st e r  t h a n  t he A n g u s  steers  over t h e  w h o l e  t r i a l  a s  ca n 

b e  seen i n  T a b l e  4 .  1 3 . T h i s  mea nt  they  g a i ned  3 1 . 6  kg more I i ve­

we i g h t  tha n A ng u s  stee r s  ove r 633 d a y s . 



T ab l e  4 . 1 3  \IJe ighted  mea n s ,  d i f f e ren_ces ___ a n d  s ta n d a rd 

e r ro r s , between t h e  two b reed groups f or a ve raqe 

d a i l y ga i n  i n  T r i a l  X I  
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We i g h i n g I n te rva l Ang u s  Hereford  D i f f e rence + S E  
p e r i od between  n == 30 n = 30 i n  ADG ( kg / day ) 

we i g h i n g s  t�e a n  Mean ( An g u s -Here f o rd ) 
( d a y s ) ( kg / d a y ) ( kg / d ay ) ( kg / d a y ) 

6 5  0 .  1 7  0 . 4 2 -0 . 25 * * *  0 . 04 

2 1 9  1 .  0 3  1 .  1 1  - 0 . 08 A 0 .  1 2  

3 35  1 . 03 1 .  05  - 0 . 02 0 . 05 

4 9 1  0 . 60 0 . 5 8 0 . 02 0 . 03 

5 31 0 . 54 0 . 46 0 . 08 A 0 . 1 0  
/ 
6 1 1 0 0 . 1 1  0 .  1 3  -0 . 02 0 . 02 

7 4 9  0 . 2 9 0 . 24 0 . 05 0 . 07 

8 30 -0 . 38 - 0 . 36 -0 . 02 0 . 1 0  

9 48 1 .  00 1 .  2 9  - 0 . 29 * * *  0 . 05 

1 0  4 1  1 . 1 0  1 .  3 1  -0 . 2 1  * *  0 . 07 

1 1  57  0 . 58 0 . 54 0 . 04 0 . 05 

1 2  5 7  0 .  1 6  0 . 1 4  0 . 02 0 . 04 

Overa I I 633 0 . 46 0 . 5 1  - 0 . 05 * *  0 . 0 1  
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A 40% d i f f e rence i n  we i g ht s ho rt l y  a f ter  wea n i ng between 

t h ese A n g u s  a n d  Herefo rd  stee r s  wo u l d  not be  expected ta k i ng 

reports i n  t h e  I i te ra t u re i nto  acco unt ( P reston and W i  I I i s , 1 97 4 , 

A n d e r son , 1 97 7 ) . T h e refo r e  t he d i f f e rence m u s t  r e f l ect p re-t r i a l  

e n v i ronmenta l d i f f e rences a s  we l I a s  t h e  e f f ect o f  s e l ect i on f o r  

d i f f e rent types  ( vJ h i ch was  u n s uccess f u l  i n  the  case  of  the  A n g u s  

steers ,  b u t  s uccess f u l w i t h t h e  Here ford  st ee rs ) . 

P rev i ou s  st u d i es a t  Ma ssey  U n i vers i ty have not s hown a con ­

s i stent d i f f e rence i n  g rowth rate  between Ang u s  a n d  Heref ord  

steers ( Ba rton , 1 966 ; 1 968 ; 1 97 2 ) . He r e f o r d s  g revJ ta ster t h a n  

A n g u s  ( a s i n  t h i s  exp e r i ment ) i n  t h ree o f  Ba rton ' s  f i ve t r i a l s .  

T h e  d i f f erence between t he b reed s ra no ed f rom + 0 . 04 to - 0 . 07 kg /d a y 

( A n g u s -Hereford ) .  T he ma i n  p u rpose of T r i a l  X I  was to compa re 

t h e  p e r forma n ce of  types  w i t h i n  each o f  t h ese two b reed s r a t h e r  

t h a n  compa re t he b reed s  t h emse l ves . 

T h e  f o u r g ro u p s  of  stee r s  ran ked : H e re f o rd ra ngy > Heref o rd 

s ho r-t > Ang u s  s ho rt > Ang u s  ra n g y , i n  terms of  a verage  d a  i I y 

g a i n  over t h e  w ho l e  t r i a l .  T y p e  wa s nested w i th i n  a b reed 

so  no  stat i st i ca l  compa r i son  wa s made a c ro s s  t h e  f o u r  t y p e s . 

I f  i t  ha d been pos s i b l e i t  i s  I i ke l y  t hat o n l y  t he d i f f erence 

b etween Here f o rd rangy > Here fo rd  s hort  wou l d  be s i g n i f i ca n t . 



8 7  

4 . 3  Re s u l t s o f  t he a n a l y s i s  o f  ca rcass  cha racte r i s t i cs 

Ca rcass cha r acte r i s t i c s of  rangy a n d  s hort Angu s  stee r s  

s l a ughtered i n  T r i a l X 

T h e  res u l ts i n  Ta b l e  4 . 1 4  s how t h a t t h e r e  were no stat i st i ca l l y 

s i g n i f i ca n t  d i f f e rences ( P < 0 . 05 )  between the h.JO types of  A n g u s  

s tee r s  i n  a n y  of  t he ca rcass cha racter i st i cs s t u d i ed . 

Ra n gy stee r s  w e re 2 5 . 5  a n d  1 2 . 6  kg heav i e r i n  I i vewe i gh t  a n d  

c a rcass  we i g ht  r espect i ve l y  t han  s ho rt s t ee r s , a s u p e r i or i ty o f  

4 . 6% f o r  carca s s  we i g h t . Ra n g y  stee r s  y i e l d ed 4 . 5  kg ( P < 0 . 0 5 )  

mo re l ea n , 2 . 5  kg ( p  < 0 . 0 1 ) mo re bone a n d  0 . 9 kg ( n . s . ) l es s  f a t  

f rom t h e  r i g ht s i de t h a n  s hort stee rs . S i m i l a r n umbers  o f  s t e e r s  

w e r e  g ra ded e i th e r  P l  o r  G i n  e a c h  t y pe . S h or t type stee rs h a d  1 . 32% 

mo re excess f a t tr i m  and 2 . 0  mm more f a t ove r  t h e  1 2th  r i b  t h a n  r a n g y  

steers  b u t  k i dney and  c h a n ne l f a t  1ve i g h t  wa s a l most i d ent i ca l  i n  

t h e  t wo g roups . 

Ra n g y  steers h a d  l a rg er  eye m u s c l e  a reas by 2 2 . 5 1  cm t h a n  

s h o rt steer s , s i  i g h t l y  l onger  ca rca sses by  2 . 4 1  cm , a n d  l on g l eg 

bones by 1 . 9 5  cm ; ( symp h y s i s  p u b i s  to met a t a rs u s ) a n d  0 . 8 1  cm 

( ra d i u s u l n a l ength ) . Howeve r ,  s hort stee r s  had a s i m i l a r ca rca s s  

d e p t h  ( c h i n e t o  b r i s ket d es p i te b e i ng " s ho rt e r "  i n  ot h e r  mea s u re-

ment s . Th i s  mea s u rement wa s st rong l y  i n f l u enced b y  c a rca ss  f at n e s s  

a n d  i s  p robab l y  d u e  to s i  i g ht l y  mo re f a t  p resen t a t  t h e  two 

mea s u reme n t  ref erence po i nt s  i n  s hort  c a r ca s se s . There was I i tt l e  

d i f f erence i n  t h e  rat i o  o f  carcass  l en g t h  to d e p t h  between t h e  types  

and  neg l i g i b l e  d i f fe rences  i n  othe r c a r ca s s  c h a racter i st i cs .  T h e  

0 . 82 a n d  0 . 58% i n c rease  i n  y i e l d  o f  t r i mmed bone  a n d  l ea n  



T a b l e  4 . 1 4  Ca rca s s  c h a racte r i s t i cs of r a ngy a n d  

short A ngu s stee r s  s l a ugh tered i n  Tr i a l  X 

Ra ngy  S ho rt D i f f e rence 
��e a n  t�e a n  ( Ra ngy- S ho d ) 

No . o f  s tee rs  i n  t r i  a I :  
At start  1 5  1 5  
At e n d  1 3  1 4  

L i vewe i ght  at  s l a u gh t er  
( kg )  545 . 7  520 . 2  2 5 . 5  

Dres s i ng-out ( % )  52 . 66 52 . 82 -0 . 1 6  

Tota l c a rc a s s  we i g h i- ( kg )  287 . 4  2 7 4 . 8  1 2 . 6  

Bone ( % )  22 . 7 9 2 1 . 9 7 0 . 82 
Fat  ( % )  1 5 . 36 1 G . 68 - 1 . 32 
Lean  ( % )  6 1 . 4 5 60 . 87 0 . 58 

Tota l k i d n ey a n d  c han ne l 
f a t  ( kg )  8 . 5 3 8 . 52 0 . 0 1  

Depth  o f  f a t  ove r the 
1 2t h  r i beye ( mm )  1 2 . 5  1 4 . 5  - 2 . 0  

A rea o f  the  r i beye at t h e  
1 2th  r i b  ( cm2 ) 67 . 09 64 . 58 2 . 5 1 

Rat i o  l ea n  : bone 2 .  72  2 . 76 - 0 . 04 

Symp h y s i s  p u b i s  to f i rst  
r i b  ( cm )  1 27 . 42 1 2 5 . 0 1  2 . 4 1 

S y m p h y s i s  p u b i s  to 
metata rs u s  ( cm ) 7 7 . 69 7 5 . 7 4 1 .  9 5  

Length of  rad i u s u l na ( cm )  37 . 72 36 . 9 1  0 . 8 1  

C h i ne to b r i s ket ( cm )  70 . 1 2  7 0 . 2 1  -0 . 09 

Ca r c a s s  g ra d e :  
P 1  6 6 
G 7 8 
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+ S E  

1 2 . 6  

0 . 42 

8 . 0  

0 . 44 
0 . 9 3 
0 . 9 4 

0 . 9 3 

1 . 5 

2 . 54 

0 . 0 5 

1 .  2 1  

1 . 43  

0 . 48 

0 . 9 5 
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respect i ve l y  i n  rangy  steers wa s not s i g n i f i ca nt or i mporta n t ,  

b ut w a s  i n  t h e  expected d i rect i on f o r  l at e r-matu r i n g stee r s . 

D i f f e rences i n  ca rca ss  compos i t i on between t y p e s  ref l ect t h e 

g reate r  p ercentage o f  excess f a t  t r i m  i n  s ho rt steer s  beca u se t h e  

rat i o  o f  t r i mmed l ea n  to t r i mmed b o n e  was  s i m i l a r i n  t h e  two 

g rou p s  ( 2 . 7 2 r a ng y , 2 . 7 6 s h ort ) . 

T h e  1 2 . 6  kg ( n . s . ) g reater  ca rcass  we i g ht of  rangy  steers 

ra i ses  t h e  q uest i on w het h e r  or  n ot t he d i f f e ren ces i n  carcass com­

pos i t i on s hown i n  Tab l e  4 . 1 4  a re mo re or l ess  than  wou l d  be expect­

ed g i ve n  n orma l re l at i on s h i p s between c a r c a s s  we i g ht a n d  compos i t i on 

( Be rg a n d  Butte r f i e l d , 1 9 7 6 ) . 

To remove t h e  obsc u r i n g e f f ect o f  ca rca ss  we i g h t  w i th i n  a 

b reed a p p ro p r i a te va r i a b l es were a d j u sted to  a n  equ i va l ent  r i g h t  

s i de we i g h t  o f  1 4 1 . 8  kg b y  I i nea r reg res s i on a n d  tested f o r  

s i g n i f i ca n t  d i f f e ren ces i n  a n  a na l y s i s  o f  cova r i a nce a s  d e sc r i b ed  

i n  C h a p t e r  3 .  T h e  resu l ts of  t h i s  a na l y s i s  a re p resented i n  

T a b l e  4 . 1 5 .  

A n a l ys i s  o f  cova r i a n ce was  u s e d  b eca u s e  i t  p rov i d ed a nother  

way o f  exam i n i ng t h e s e  data . The  res u l ts o f  th i s  ana l y s i s  have  

to b e  i n te r p reted w i th c au t i on .  F i rst , b eca use  t h e  remova l o f  

a I i vewe i g h t  e f f ect actu a l l y removes t he t y p e  e f f ect ( ra ng y  steers  

were heav i er a t  t h e  sta rt of  t he t r i a l  and  g rew mo re rap i d l y  

d u r i ng t h e  t r i a l tha n s ho rt steer s ) .  S econd l y  b ec a u se o f  t h e  

sma l I ra n g e  o f  ca rca ss  we i g ht covered  b y  each  t y p e . Th i rd l y  

b eca u s e  t h e  mod e l w a s  a p p l i ed w i th i n  a b reed . S t r i ct l y  s p ea k i ng 



_T_a_b_l_e_4_. _1_5 __ C_a_r_c_a.ccs_s _.s:i_i_ f f  e re n c e s be tv1 ee n ran  q y a n d  

Bone < % l  

Fat < % l 

Lean ( % )  

�9rt Angu s stee r s  i n  T r  i a __ l X w h e n  a cl,j u s t e d  to 

the s ame r i ght s i d e we i o h t  ( 1 4 1 . 8  kq l 

D i f f e rence b etween 
a d j u s ted mean s  
( Ra n g y - S h o rt ) 

1 . 09 ·)(-

- 2 . 0 3 * 

1 .  05  

Tota l k i d n ey a n d  c h a n n e l 
f a t  ( kg )  - 0 . 72 

Depth  o f  f a t  ove r t h e  
1 2th  r i beye  ( rnrn ) - 2 . 5  

A rea o f  t he r i beye at t he 
1 2th  r i b  ( cm2 ) 0 . 2 2 

Symp h y s i s  p u b i s  to f i rs t  
r i b  ( ern )  1 .  3 4 

Symp hys i s  p u b i s  to 
metata r s u s  ( cm )  1 .  1 4  

Length o f  rad i u s u l n a ( ern )  0 .  39 

Ch i n e to b r i s ket ( cm )  - 0 . 83 

+ S E  

0 . 3 1 

0 . 63 

0 . 68 

0 . 59 

1 .  1 

0 . 28 

0 . 7 5 

0 . 99 

0 . 29 

0 . 6 3 
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there s ho u l d  h ave been two r a n dom l y  se l ected s l a u g h t e r  mob s  i n  

each  t y p e  over a l a rg e r  range  of  carca s s  w e i g h t  tha n was  

poss i b l e  i n  the  exper i ment . 

The  s l o p e , i n te rcept s a n d  homog e n e i ty of w i t h i n - t y p e  

reg re s s i on s  were compa red ( fo r  e a c h  ca rca s s  cha racter i st i c  

versus r i g h t s i d e we i g h t ) a n d  w e re g ene r a l l y  not s i g n i f i ca n t l y  

d i f f e rent . ( Th e  r e s u l t s o f  t h ese a na l y ses a re n ot p resented here . ) 

Ta b l e  4 . 1 5  s hows t ha t  t h e  d i f f erences between types  i n c reased 

for  a I I mea s u r e s  o f  c a r-ca s s  f a i n e s s  wh en i h ey were a d j u sted t o  

the same s : de we i g ht . S hort s t o e r s  w o r e  re l n t i v e l y f a tt e r  i n  each  

c a se and  s i g n i f i ca n t l y  more e x c e s s  f a t  ( 2 . 035� P < 0 . 0 5 )  was t r i mmed 

f rom the i r f o re- a n d  h i n d - q u a rt e r s . 

Ra n g y  s t e e r s  had  s i g n i f i ca nt l y  more a d j u s ted bon e ( 1 . 09% , 

P < 0 . 05 )  a n d  more ad j u st ed t r i mmed l ea n  ( 1 . 05% , n . s . ) a s  a 

p e rcentage o f  r i g ht s i d e w e i g ht . T h i s  r e f l ects  the l ower  f a t t r i m  

f rom these  st eers , beca u s e  t h e  d i f f e rence i n  t h e  rat i o  of  t r i mmed 

l ea n  to t r i mmed bone wa s n ot c h a nged by  reg res s i on on  s i d e we i gh t  

( n ot p resented i n  Tab l e  4 .  1 5 ) . 

T h e  d i f f e rence between t h e  t y pes w a s  red uced f o r  most ot h e r  

c a rcass  c h a r a cter i st i cs a f t er  regres s i on on  s i d e we i g h t  ( see r i beye  

a rea , symp h y s i s  p u b i s  t o  f i rs t  r i b ,  symp h y s i s  p u b i s  to meta t a r s u s  

a n d  rad i us u l na l en gt h  i n  T a b l es 4 . 1 4  a n d  4 . 1 5 ) .  Howev e r , t he 

d i f f e rence w a s s i  i g ht l y  i nc rea s ed f o r  c a rca s s  depth  i n d i cat i ng 

t h a t  s hort s t eers  h a d  s i  i g ht l y  d eeper  ca rca s ses . 

T h e  resu l ts o f  t h i s  a n a l y s i s  s uggest t ha t  s hort steers were 

s i  i g h t l y  ea r l i er  matu r i ng than  rangy  steers  and  t h e r e f o re h a d  
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g reater mea s u res  o f  ca rcass  f a t n es s  at  a s i m i l a r s i de we i g h t . 

B r u n g a r d t  ( 1 9 7 2 , c i ted b y  Cr i c ke n b e r g e r  a n d  B l a c k ,  1 9 76 ) , 

f o u n d  l a rg e - f ramed A n g u s  steers had  3 . 8% more t at i n  t h e i r  

ca rcasses t h a n  short-f ramed steers , b u t w e r e  a l so 6 . 66 kg 

h eav i e r ( h i s  res u l ts were not adj u sted for  c a r c a s s  we i g ht  

t h e re f ore s hou l d  be  compa red w i t h  t h os e  i n  T a b l e  4 . 1 4 ) . I n  

con t rast , C r i c ke n b e rger a n d  B l ac k  ( 1 9 7 6 ) reported  that  average  

s i z e Angus  steers  were l ea n e r  ( 2 . 02 % l es s  f a t )  than  sma l I steers  

a l t hough  they h a d  40 . 8  kg  heav i e r empty  body we i g ht s . 

Res u l ts o f  T r i a l  X f o r  ca rcass compos i t i on ag ree w i t h t hose 

o f  C r i c kenberger  a n d  B l a c k  ( 1 9 76 ) a l t h o u g h  t h e re wa s I i tt l e  

d i f f e rence i n  t h e  g rowt h rates o f  t h e  two t y pes  i n  T r i a l  X com­

pa red w i th a s u p e r i or g rowt h rate of  l a rge- f ramed stee r s  a n d  

ave rage stee r s  i n  t h e  exp e r i me n t s  o f  B r u n g a rdt ( 1 972 ) a n d  

C r i c ken b e rg e r  a n d  B l a c k  ( 1 9 7 6 ) . 

Carcass  c h a racter i st i cs o f  ra ngy a n d  s hort Beef S hort horn  steers  

s l a ughtered i n  T r i a l X 

The  resu l ts g i ve n  i n  Ta b l e  4 . 1 6  s how t h at rangy  steers  w e re 

9 1 . 4  kg ( 1 9 . 5% ) a n d  5 1 . 0  kg ( 20 . 7 % >  heav i er i n  f i na l  I i vewe i gh t  

a n d  carcass  we i g h t  res pect i ve l y  t h a n  s h o r t  stee r s . T h ese d i f f er­

e nce s  w e re h i g h l y  s i g n i f i ca n t  ( p  < 0 . 00 1 ) .  There  was no  over l ap 

i n  c a rcass  we i g h t  between t h e  two types o f  s t ee r s  wh i ch ranged  

f rom 2 1 9  to 2 7 2  kg i n  s hort stee r s , a nd f rom 276 to 3 1 8  kg i n  

ra ngy  stee r s . 
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Ta b l e  4 . 1 6  Ca rca s s  c h a rac te r i st i cs o f  rangv a n d  

s h o rt Bee f Shorthorn s teers  s l a ugh te red i n  T r i a l  X 

Ra n g y  S h o r t  D i  t f e rence  + SE  
�·lea n �-1e a n  ( Rangy- S hort ) 

No . o f  steers i n  t r  i a I :  
At sta rt 1 5  1 5  
At e n d  1 4  1 5  

L i vewe i g h t  a t  s l a u g hte r 
( kg )  560 . 0  468 . 6  9 1 . 4  * * *  9 . 0  

Dre ss i n g -out ( % )  5 3 .  1 4  52 . 6 1  0 . 53 0 . 4 1  

Tota l ca rcass  '.�e i g h t  ( kg )  2 9 7 . 4  246 . 4  5 1 . 0 **-)(- 5 . 9 

Bone  ( % )  2 3 .  1 8  23 . 7 2 - 0 . 5 4  0 . 52 
Fa-r ( % )  1 8 . 1 0  1 6 . 20 1 . 90 -)( 0 . 7 4 
Lean ( % )  5 8 . 36 59 . 5 3 - 1 . 1 7 0 . 8 1 

Tota l k i d n ey a n d  c h a n n e l 
t a t  ( kg )  8 . 6 1  6 . 88 1 .  7 3  -)(- 0 . 68 

De p th o f  f a t over t h e  
1 2t h  r i b eye ( mm )  9 . 9  1 1 . 4 - 1 . 5  1 . 1  

Area o f  t h e  r i be2e at  
t h e  1 2t h  r i b  ( cm ) 62 . 2 5  5 5 . 48 6 . 77 * *  1 .  7 1  

Rat i o  l e a n  : bone 2 . 52 2 . 5 2 0 . 00 0 . 0 5  

Symphys i s  p ub i s  to t i rst 
r i b  ( cm ) 1 27 . 86 1 20 . 2 3 7 . 63 * * *  1 . 08 

S ym p hy s i s  p u b i s  to 
metata r s u s  ( cm )  80 . 2 1 7 2 . 9 5  7 . 26 * * -* 0 . 67 

Len gth  o f  rad i u s u l n a ( cm )  38 . 89 3 5 . 84 3 . 0 5  * * * 0 . 40 

C h i ne to b r i s ket ( cm )  7 3 . 46 67 . 6 5 5 . 8 1 * -* *  0 .  7 7  

Carcass  g ra d e : 
P 1  3 8 
G 1 1  7 
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T h i s  i s  a n  i mporta n t  resu l i· i n  cornme rc i a l  terms beca u s e  

i nc rea sed  c a rc a s s  we i g h t  mea n s  a d i rect i n crease i n  g ross  mon eta ry  

retur n  t o  t he p rodcer u n l ess  ca r c a s ses a rc dow n - g rad e d . T h e  

t ra d e  rece i ve s  a g rea t e r  w e i g h i of  l ea n  meat p e r  bea st  w h i c h i i  

c a n  expo rt , p rov i ded a n y  i nc rease  i n  ca rca ss f at n ess does not 

n eces s i tate ext ra t r i mm i n g  to meet ma r ket  s p ec i f i c a t i on s . 

T h e  ex t ra y i e l d  f rom the  r i g ht s i de o f  t he c a rca s s  o f  ra n g y  

steers 1va s ;  6 . 8  kg ( P  < 0 . 00 1 ) more exc e s s  f a t ,  5 . 3  k g  ( P  < 0 . 00 1 ) mo re 

bone a n d  1 3 . 3  kg ( P < 0 . 00 1 ) more l ea n  t h a n  s ho r t  stee r s  ( P < 0 . 00 1 ) . 

The l a rge d i f f e r e n c e  i n  c a rca s s  w e i g h t  between t y pes ma kes 

i t  d i f f i c u l t  to compa re t he i r  ca rca s s  com p o s i t i o n beca use  o f  

expected we i g ht - r e l ated c ha n g es i n  com p o s i t i o n d ue to t he i n f l uence  

o f  ca rca s s  we i g h t  ( Be rg a nd Butterf  i e I d ,  1 9 76 ) . 

Ra ngy  Beef  S ho r t ho r n s  h a d  s i g n i f i ca n t l y  mo re exces s f a t  

t r i mmed f rom t he i r carcas ses ( 1 . 90% , P < 0 . 0 5 )  a n d  more k i d n ey 

a n d  c ha n n e l fat ( 1 . 7 3 kg , 1' < 0 . 0 5 ) . T h i s  wou l d  not be  expect ed 

i n  a l at e r-ma t u r i n g t y pe , b u t  i s  p rob a b l y  a con seq uence of t h e  

g re a t e r  ca rc a s s  we i g h t  o f  t h e  rangy  stee r s . Ra ngy  steers h a d  

1 . 5 mm ( n . s . ) l es s  f at d e p t h o v e r  t h e r i b ey e a t  t h e 1 2t h  r i b ,  a 

r e s u l t  con s i stent w i th t h e i r  ty pe , b u t  not i n  re l at i on  to t h e i r  

g re a t e r  ca rca s s  we i gh t . 

E l even  o f  t h e  f o u rteen rangy  stee r s , b ut on l y  sev e n  o f  t he 

f i fteen  s hort steer carcasses w e re g ra d e d  G . T h e  g ra d e s  do not re f l ect 

the sma I I d e p t h  o f  f at over t he 1 2t h  r i b eye i n  ra ngy steers  ( P l  

s ho u l d  range  f rom 4 to 1 2  mm ; G s ho u l d  r a n ge f rom 1 3  t o  1 8  mm ) .  A 

g reater amou n t  o f  exces s f at wo u l d  b e  exp ec ted to be  t r i mmed f rom 
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q u a rt e r s  o f  ca rca s s es g ra d ed G and  th i s  wa s t he c a s e  f or ra n g y  

stee r s . ( Some a s p ects of g rad i n g w i I I be d i s c u s s e d  I ate r . ) 

G r a d e r s  eva l u a t e  t h e d i st r i b u t i on o f  s u b c ut a n eo u s  f a t over  

t h e  ca r c a s s  a s  we ! I as a s u b j ect i ve est i mate o f  f a t  d e p t h  w h en 

determ i n i n g ca rca s s  g ra d e . T h e s e  a p p a rent l y  cont ra d i ctory r e s u l ts 

p resented h e r e  m i g h t  t h e r e f or e  b e  d ue to a d i f f e rent d i st r i b u t i on 

o f  s u bcuta neou s f at i n  rangy stee r · s  a n d  a c h a nge i n  t h e  rat i o  o f  

s u bcutaneous  f at to o t h e r  f a t  d epot s ( es r ec i a l l y  i n term u sc u l a r-

f at ) between t he two types  o f  stee r s . Ra n g y  s t ee r s  h a d  s i g n i f i ca n t l y  

2 
l a rg e r  eye m u s c l e  a reas ( 6 .  7 7  cm , P < 0 . 0 1 ) ,  l ess  t r i mmed bone 

( 0 . 54% , n . s . ) and  l e ss -t r i rnmed l ea n  mea t ( 1 . 1 7 % ,  n . s . ) t h a n  

sh o r t  stee rs . These l ai t e r  t wo r e s u l t s a rc i n  t h e  expected d i r ect i on 

ta k i ng i n to a cc ou nt c h a n g e s  i n  c a rc a s s  compos i t i on t h a t  a re r e l ated 

to ca rca s s  we i g h t .  T h e re w a s  no  d i f f e rence  i n  t h e  rat i o  o f  

t r i mmed l ea n  t o  t r i mmed bone between t h e  t y p es ( ra n g y  2 . 5 2 ,  

s hort 2 . 5 2 ) w h i c h s uggests t h at t h e  d i f f e rences i n  percentage  y i e l d  

p resented a bove ref l ect a g reate r amo u n t  o f  f at t r i mmed f rom 

ca rcasses  o f  ra ngy stee r-s . A sma I I i n c rea s e  i n  t h e  rat i o  o f  

t r i mmed l ea n  to bon e  m i g h t  h a v e  been  expected i n  ra ngy s t e e r s  

cor respon d i n g w i t h a n  i n c rease  i n  m u s c l e  to bone r a t i o  a s  c a r c a s s  

we i g h t  i n c reased . T h e  y i e l d  o f  l ea n  w a s  p robab l y  i n f l u e n ced b y  

i nc reased  ca rca s s  f at n e s s  a n d  t h i s  m i g h t  h a v e  a l te re d  t he r a t i o  o f  

l ea n  to bone . Rangy Beef S ho rthorn s h a d  s i g n i f i cant l y  g reate r 

( P < 0 . 00 1 ) carcass  d i me n s i on s  t h a n  s ho r t  steers a s  wou l d  b e  

expected ( s ee T a b l e  4 . 1 6 ) . On l y  two mea s u rements ove r l a p ped  between 
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ty p es i n  c a rca s s  l en g t h  ( sym p hy s i s p u b i s  to f i r s t r i b l ,  a n d  

r a d i u s u l n a l en g t h ,  f o u r  me a s u rem e n t s  o v e r l a p p e d  f o r  c h e s t  

d e p t h  ( c h i n e t o  b r i s ket ) , n o mea s u remen � s  o v e r l a p p e d  f o r  l e n g t h  

o -f t h e l e g ( symphys i s  p u b i s  t o meta t a r s u s ) .  D e s p i t e t h e  l a rg e  

d i f f e r e n c e s  i n  c a r c a s s  d i m e n s i on s  t h e r e  w a s  I i t t l e  d i f f e r e n c e  

i n  t h e  ra t i o o f  c a 1·c a s s  I e n g t h  to depth b c·h·Jee n the two t·y p e s  

o f  s t e e r s . F u r t h e r  a n a l y s i s  w o u l d  b e  n e e d e d  to eva l u a t e  w h e t h e r  

o r  n ot t h i s  w a s  d u e t o  no rma l a s s oc i a t i o n s  b o t w e e n  l e n 9 t h  a n d  

d e p t h  d u r i n g g r owt h  o f  t h e bod y . 

Ca rca s s  compos i t i o n was  a dj u sted to a n  eq u i v a l e n t  r i g h t  

s i d e v.Je i g h i" o f  1 36 . 7  k g  ( T a l) l e  4 . 1 7 ) . P l o t s  o f  t h e  d a t a i n d i c a ted 

a I i n ea r re l a t i o n s h i p  c o u l d  b e  a s s u med and the s l o p es a n d  i n t e r ­

c e p t s  o f  the w i t h i n - t y p e  1-ec; 1-e s s i on s  \•t e n; U E: n e ra l l ·f n ot d i s s i rn i  l a r .  

I n t e r p r e t a t i on o f  t h e s e  resu l t s r eq u i res ca u t i on f o r t h e  r e a s o n s  

g i v e n  f o r  A n g u s  stee r s  i n  T r i a l X .  

I n  t h i s  i n sta n ce t h e  adj u sted mea n I i e s o u t s i d e t h e  w e i g h t  

r a n g e  o f  t h e  t y p e  g ro u p s  a nd  a g r e a t e r  d e g ree o f  ext r a po l a t i o n 

i s  i n vo l ve d  t h a n  i n  A n g u s  stee r s . Severa l t exts ( e . g . S n e d ecor 

a n d  Coc h r a n  1 9 67 , page 4 30 ) d i s c u s s  the p ro b l ems a n d  I i m i ta t i on s  

o f  such  ext r a r o l a t i o n .  I n  t h e  p r e s e n t  case t h e  we i g h t s  o f  b o n e ,  

f a t  a n d l e a n  were reg ressed  o n  s i de we i g h t  a nd t h e n ex p re s s ed a s  

a p e rc e n t a g e  o f  t h a t  we i g h t . 

Ta b l e  4 . 1 7  s h ow s t here  w a s  a red u ct i o n i n  t h e d i f f e r e n c e  

b etween types for mos t v a r i a b l e s ( except f a t depth o v e r t h e  r i beye 

at t h e  1 2 t h  r i b )  w h e n ca rca s s  c om p o s i t i o n was a d j u s t e d  to the s ame 

r i g h t s i d e w e i g h t . 



Ta b l e  4 0 1 7  Ca rcas s  d i f f e l-ences beh1een rangy a n d  

s hort Bee f  S h o r t hqrn steers i n  T r i a l  X when  adj u sted 

to t h e  same r i gh t  s i d e we i qh t  ( 1 36 0 7  kg l 

Fat  < % l 

Lean c ; O 

Tota l k i d ney a n d  c h an n e l 
f at ( kg ) 

Depth o f  f a t  ove r t h e  1 2t h  
r i b eye ( mm )  

A rea o f  the r i beye at the 
1 2th  r i b  ( cm2 l 

Symphys i s  p u b i s  to f i rst 
r i b  ( cm )  

Symphy s i s  p u b i s  t o  metata rsus  
( cm )  

Length  o f  rad i u s u l n a ( cm )  

C h i ne to b r i s ke t  ( cm )  

D i f f e rence b etween + S E 
a d j u s ted mea n s  
( Ra n g y - S h o rt ) 

O o  4 0  

- 0 0 07  

- 0 0 1 7  

- 0 0 5 3 

- 5 0  1 

2 0  7 7 

3 o 03 

3 o 7 4 * *  

1 0 9 4  * 

4 o 88 * * * 

O o 38 

O o 8 1 

O o 9 1  

O o 7 1  

2 0 1 

1 0 80 

1 . 03  

O o 5 9 

O o 43 

O o 28 

97  
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S ho rt steers had  a g reate r  depth of f a t  ove r the  1 2th 

r i beye ( 5 , 1 mm , n . s . l ,  a s i m i l a r p ercentage o f  excess f a t  

t r i mmed f rom t h e  r i g h t s i d e ( 0 . 07% , n . s .  l a n d  s i  i g ht l y  more 

k i d n ey a n d  c h a n n e l f a t  ( 0 . 5 3 kg , n . s . l .  T h ere was l i t t l e  

d i f f e rence b etween types  i n  p e rcent bone t r i m  ( 0 . 40% , n . s . l a nd 

p e rcent l ea n  ( 0 . 1 7% , n . s .  ) ,  between rangy  a n d  s hort steers . The  

d ec rea se i n  the  s i z e o f  t h e  d i f f e rence b etween types was  com­

p a rab l e  to t h a t  i n  A n g u s  ty pes  w hen they were  com p a red at eq u a l 

s i  d e  w e i g ht s  a n d  wa s expected a s  a con seq u ence o f  not-ma I ca rca s s  

w e i g ht-compos i t i on r e l a t i o n s h i p s .  

T h e s e  r e s u l t s i n d i cate t ha t  ra n g y  Beo f S ho rt h o r n steers had  

a s i m i l a r ca rca ss  compos i t i on to s h ort s t e e r s at a n  equ i va l en t  

ca rcass  1ve i g ht . 

T h e  i n crea se i n  t h e  d i f f e rence between u n cor rected a n d  

co r rected mea n s  f o r  s u bc u t a neo u s  f at d e p t h  a t  t h e  1 2th  r i b  

( s ho rt > r a n g y ) i s  con s i stent w i t h the  s ugg e s t i on that  t here may  

have b een  a d i f f erence i n  t he d i st r i b u t i on o f  s u bc utaneo u s  f at ove r  

the  s u r f ac e  o f  t he ca rca s s , o r  a c h a n g e  i n  t h e  rat i o  o f  s u b cuta n eo u s  

f at to  i nt e rm u s c u l a r f at . 

T h er e  was  n o  s i g n i f i ca nt d i f f e r e n c e  between the  two types  o f  

stee r s  i n  r i beye  a re a  ( 2 . 7 7 cm , n . s . ) o r  i n  t h e  mea s u re o f  ca rca ss  

l ength  ( 3 . 03 cm , n . s .  l w hen  the s e  va r i a b l es w e re compa red at  t h e  

s a m e  ca rca s s  w e i g h t . 
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Ot h e r  mea s u res of c a rca ss  d i me n s i on s  rema i ned s i gn i f i ca n t l y  

d i f f erent w i t h  rangy steers  exceed i ng s h ort stee rs  i n  l en g t h  o f  

t h e  l eg ( 3 . 74 cm , P < 0 . 0 1 ) rad i u s u l na l en g t h  ( 1 . 94 cm , P <  0 . 0 5 )  

a n d  ca rca s s  I ength  ( 4 .  88 cm , P < 0 .  00 1 ) .  Ra ngy  steers ha d 

s i  i g h t l y  d eeper  ca rca s se s  i n  re l at i on to ca rcass  l engt h , b u t  t he 

rat i o  was not stat i si i ea I I y s i g n i f i ca n t  b etween types . T h e  

a n a l ys i s  o f  cova r i a nc e  res u l ts i n  T a b l e  4 . 1 7  s u ggest t ha t  certa i n  

d i f f e rences i n  carca s s  l en g t h  c a n  not be exp l a i n ed by  t h e  

d i f f e rence i n  r i g ht s i  d e  we i g h t  betvwen t y p e s . H01veve r , i n  

a d j u s t i ng carcass  l en g t h  to t h e  same we i g ht a p a rt of  t he 

e f f ect o f  typ e  i s  a l so removed . T h e  d i f f e rence i n  i n i t i a l 

I i vewe i g h t  a n d  g rowt h rate d u r i n g t he t r i a l  accoun ted f o r  54 

and  46% res pect i ve l y  o f  t he d i f f erence i n  f i n a l  I i vewe i g ht . 

T h e s e  ef f ects were removed i n  t h e  a na l y s i s  o f  cova r i a nce . 

I t  m u s t  be  remem b e red that  a I I steers \'le re  s I  a ug htered 

a t  the same t i me .  T h i s  has  u navo i d a b l y  p ro d u ced some 

a n oma l i es . Ra ngy  Beef S horthorn  steers f or i n sta nce , were 

ca r r i ed to a m uc h  h i g h e r  carcass  we i g h t  than  wo u l d  occ u r  i n  

most p ract i ca l  s i tuat i on s . Beca u s e  of  t h i s  t hey were over-

f i n i shed a n d  t h i s  adv erse l y  a f f ected t he i r ca rca s s  g rad i ng 

ret u rn s  a n d  mea s u res o f  ca rca s s  f at ness . 

MASS£ ( l..it-< J 'I  RSITY' 
LI Jt� 



T h i s  i s  a common p rob l em i n  re sea rc h w h ere d i f f erent 

b i o l og i ca l  types of  catt l e  a re compa red beca u s e  the cho i ce of  
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a n  exper i menta l e n d - po i nt g rea t l y  i n f l uences ca rca s s  compos i t i on .  

Ca rc a s s  cha racte r i st i cs of  Angu s a n d  Bee f S h o r t h o r n  b r-eed groups 

s l a ughtered i n  T r i a l  X 

Data f rom both t y p e s  w e re comb i n ed i n  eac h breed g ro u p  to 

g i ve  some i nd i cat i on of how t he we i g hted d i f f e r ences b etween b reeds 

compa red w i t h  p rev i ou s  wor k at Ma s sey U n i ve r s i ty .  Th i s  was done 

to g i ve some re l at i v i ty to t he expe r i ments  reported h ere a n d not 

to eva I uate b reed s � se . Prev i o u s  wo r k  at lv1a s sey U n i ve r s i ty 

( Ba rton 1 97 1 a ,  1 97 2 ) f o u n d  t h a t  A n g u s  s teers  g rew s l owor i n  one  

tr  i a I a n d  f a ster  i n  a no t h e r  t r  i a I t ha n Beef  S ho r t ho r n s . T h e re wa s 

no d i f f e rence i n  g rowt h rate between t h e  two b reeds  i n  T r i a l  X .  

A n g u s  steers were h ea v i e r t ha n  Beef S h o r t h o r n s  a t  t h e  start  a n d  

e n d  o f  t he t r  i a I b y  2 1  . 2 kg ( P < 0 .  0 1  l a n d  1 8 . 7  kg ( n .  s .  l .  T a b  I e 

4 . 1 8  s h ow s  A n g u s  stee r s  had  s i m i l a r c a r c a s s  v1e i g hts to Bee f S hort h o rn s . 

Ang u s  steers  h a d  s i  i g ht l y  l ower  d re s s i ng-out  p e rcentages t h a n  Bee f 

S hort h o r n s  w h i c h ag rees w i t h  Barton ' s  s t u d i es ( 1 97 1 a ,  1972 ) . 

T he  percentage y i e l d s o f  l ea n , excess  f a t  a nd bone s hown  i n  

T a b l e  4 . 1 8  a re s i m i  J a r to t hose repo rted b y  Ba rton ( 1 97 1 a ,  1 97 2 ) , 

b u t  o f  a l ow er  mag n i t u d e . A n g u s  steers  y i e l d ed s i g n i f i ca nt l y  more  

l ean ( 2 . 6% , P < 0 . 00 1 ) ,  l es s  excess  fat  ( 1 . 0% , n . s . l ,  l es s  bon e  

( 1 . 09% , P < 0 . 00 1  l a n d  h a d  a h i g he r  rat i o  o f  l ea n  t o  bone ( 0 . 22 ,  P < 0 . 00 1 ) 

t ha n  Bee f S hort h o r n  steers .  T h i s  i s  i n  ag reemen t  w i t h p rev i ou s  wo r k  

a t  Mas sey Un i ve r s i ty .  An g us  h a d  s i  i g ht l y  more k i d ney a n d  

c h a n n e l f a t ,  an d  a s i g n i f i ca nt l y  g reater  d e p t h  o f  f at over t he 

r i beye a t  t h e  1 2t h  r i b  t ha n  Beef S ho rt ho r n s . T h e s e  two 



T a b l e  4 . 1 8  Ca rcass  cha racter i st i cs o f  Angu s a n d  

Bee f S hort horn  stee rs  s l a ugh te red i n  T r i a l X 

1 0 1  

A n g u s  
�,1ea n 

Bee f  
S h o r-thorn  

�1e a n  

D i f f e rence + S E 

No . o f  steers a t  end  of 
t r i a I :  

L i vewe i g ht  at  s l a ug hter 
( kg )  

Dres s i n g-out ( % )  

Tota l ca rcass  we i g h t  ( kg )  

Bone ( % )  
Fat ( % ) 
Lea n ( % )  

Tota l k i d ney a nd c h a n n e l 
f a t  ( kg )  

Depth  o f  fa t  o v e r  t h e  
1 2t h  r i beye ( mm )  

A rea o f  the  r i beye at 
the 1 2th  r i b  ( cm2 ) 

Rat i o  l ea n  : bone 

S ym p h y s i s  p u b i s  to f i r st 
r i b  ( cm )  

Symp h y s i s  p u b i s  to 
metata rs u s  ( cm )  

L e ng th  o f  rad i u s u l na ( cm )  

C h i ne to b r i s ket ( cm )  

Ca rca ss  g rad e : 
P l  
G 

27  

532 . 5  

52 . 75 

2 80 . 8  

22 . 36 
1 6 . 1 0  
6 1 . 20 

8 . 52 

1 3 . 7  

6 5 . 80 

2 . 7 4 

1 26 .  1 7  

7 6 . 68 

37 . 30 

7 0 . 1 7  

1 2  
1 5  

29  

5 1 3 . 8  

5 2 . 86 

27 1 . 6  

2 3 . 4 5  
1 7 .  1 0  
58 . 60 

7 . 7 4 

1 0 . 8  

58 . 77  

2 . 52 

1 2 3 . 92 

7 6 . 46 

3 7 . 3 1 

7 0 . 46 

1 1  
1 8  

( A n g u s -
Bee f S ho rtho r- n ) 

1 8 . 7  A 

- 0 . 1 1  

9 . 2  

- 1 . 09 -* **  
- 1 . 00 

2 . 60 * * *  

0 . 7 8 

2 . 9  * *  

7 . 03 * ** 

0 . 2 2 * * *  

2 . 2 5 * A  

0 . 22 

- 0 . 0 1  A 

- 0 . 29 A 

1 1 . 7 

0 . 29 

6 . 9  

0 . 29 
0 . 64 
0 . 64 

0 . 65 

0 . 9  

1 . 62 

0 . 0 5 

1 .  09  

1 . 04  

0 . 43 

0 . 8 1  



res u l ts d i f f e r  f rom p rev i ou s  stud i es w h ere Ang u s  h a d  sma l ! e r 

mea s u res t h a n  Bee f S h o rt h o r n s  ( Ba rton , 1 97 1 a ,  1 97 2 ) . T h e  

s i g n i f i ca n t l y  l a r g e r  r i beye a reas o f  A n g u s  stee rs ( 7 . 03 cm
2

, 
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P <  0 . 00 1 ) i s  o f  a s i m i  J a r o r d e r  o r  mag n i t u d e  to that  r e p o rted  by  

Ba rton ( 1 9 7 1 a ,  1 97 2 ) i . e . , 4 . 4  cm
2 

a n d  9 . 0  cm
2

. Angus  stee r s  

h a d  s i g n i f i ca n t l y  l onger  ca rca s s es ( 2 . 2 5 cm , P <  0 . 0 5 )  a n d s i  i g ht l y  

l on g e r  l egs  ( 0 . 22 cm , n . s . l .  T h e r e  wa s I i tt l e  d i f f erence b etween 

b reeds i n  l en g t h  o f  the r ad i u s u l n a ,  b ut Beef S h o rthorn s h a d  

s i  i g ht l y  dee p e r  ca rcasses t h a n  A n g u s  a n d  a correspon d i ng i n c rease i n  

carcass  l ength  to d e p t h  rat i o .  

T h e  res u l ts f or ca rcass  compos i t i on a n d  g rowth p e r f ormance 

show t h a t  d e s p i te the  s e l ect i on for  ext reme types  o f  An g u s  a nd 

Bee f S ho rt h o rn stee rs  t h e  b reed mea n s  a re s i m i  J a r to  p rev i o u s l y  

p u b ! i s h ed  w or k .  I n  th i s  res pect t h e  eva l u at i on o f  types  w i th i n  a 

b reed h i g h !  i g h t s  t he va r i ab i  I i ty i n  p h e n oty p e  i n  t h ese Bee f S hortho r n s , 

a nd  t h e  a p p a re n t  l a c k  o f  i t  i n  t he An g u s  steers i n  t h i s  stu d y . 

Ca rca ss c h a ra ct er i st i cs of  rangy a n d  s ho rt Angu s stee rs 

s l a ughtered  i n  T r i a l  X I  

Ra n g y  steers  h a d  h eav i e r f i n a l  I i vewe i g h t s  a nd ca r ca s s  we i g ht s  

t h a n  s h o rt stee rs  ( 2 1 . 2  kg , P <  0 . 0 5 a n d 1 4 . 3 kg , P <  0 . 0 1 , 

res pect i ve l y ) . T h ey y i e l ded  1 . 4 kg C n . s . ) l ess  excess f at t r i m , 

1 . 9 kg ( p < 0 . 0 5 )  more bone  a n d  6 . 2 kg ( P <  0 . 00 1 ) mo re t r i mmed l ea n  

f rom t h e  r i g h t  s i d e t h a n  s hort  stee r s . These resu l ts a re commerc i a l l y  

i mpo rta n t  to beef  p roducers  a n d  t h e  mea t p rocessor . 
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The r e s u l ts i n  Tab l e  4 . 1 9  s how t h a t  s hort steer s  a p pea red to  

b e  s l i g ht l y  ea r l i e r  mat u r i ng i n  t e rms of  c a rcass  compos i t i on . 

A g reater p e rcentage o f  excess  f a t  was  t r i mmed f rom t h e i r r i gh t  

s i d e s  ( 1 . 74% , P < 0 . 05 ) , a n d  t hey h a d  s i  i g h t l y  more k i d n ey a n d  

c h a n n e l f at ( 0 . 87 kg , n . s . l ,  b u t  a s i m i l a r depth of  f at ove r t h e  

r i beye at t h e  1 2t h  r i b  ( 0 . 6  mm, n . s . ) .  

Ra ngy s teers  y i e l ded  mo re t r i mmed l ea n  ( 1  . 34% , n . s . l a n d  

mo r e  t r i mmed bone  ( 0 . 25% , n . s . l  t h a n  s h o rt steers r e f l ect i ng a 

l ow e r  deg ree o f  f at tr i m .  ( The  rat i o  of  t r i mmed l ea n  to bone d i d  

not d i f f er  s i g n i f i cant l y  between t h e  two ty pes of stee r s : rangy  

2 . 5 8 ,  short 2 . 55 ) . 

Ra ngy s te e r s  h a d  s i g n i f i ca n t l y  l a rg e r  r i beye a reas  t h a n  s ho rt 

2 
stee r s  ( 5 . 8 1 cm , P < 0 . 0 5 l , b ut ca rca s s  g ra d e  C Tab l e  4 . 1 9 )  d i d  n ot 

r e f l ect t h e  a d van tage  rangy  steers h a d  i n  commerc i a l  y i e l d .  Most 

ca rcasses w e re g ra d e d  P 1  i n  each  t yp e .  Ra ngy  stee r s  h a d  s i g n i f i ca n t l y  

l on g e r  ca rca sses  ( 2 . 1 2 cm , P < 0 . 0 5 l , a n d  rad i u s u l na l en g t h s  ( 0 . 7 5 cm , 

P < 0 .  05 ) .  T h e re were sma I I , n o n - s i g n i f i ca n t  d i f f e rences b etween 

t y p e s  i n  t h e  c i rcumference of the rad i u s u l n a ( 0 . 58 cm g reater i n  

ra n gy steers ) a n d  t he l en g t h  of  t h e  l eg ( 1 . 1 9 cm l on g e r  i n  rangy  

stee r s  l .  

T h e  res u l ts a re very s i m i l a r to t hose obse rved i n  t he A n g u s  

stee r s  i n  T r i a l  X i n  terms of  carcass  d i me n s i on s  a n d  ca r ca s s  

compos i t i on .  They  a re i n  t h e  exp ected d i rect i on f o r  l a te r-matu r i ng 

ra n g y  steers , b u t  d i f f e r e n ces i n  compos i t i on a re not l a rge . 



Ta b l e  4 . 1 9  Ca rca ss cha racte r i st i c s o f  r a ngy a n d  

s hort Angus stee rs  s l a ugh t e red i n  Tr i a l  X I  

No . o f  stee r s  at  sta rt 
a n d  e n d  o f  t r i a l  

L i vewe i g ht at  s l a u g hter ( kg )  

D re s s i n g -out ( % )  

Tot a l ca rcass  we i g h t  ( kg l  

Bon e  ( % )  
Fat  ( % )  
Lea n ( % )  

Tota l k i d n ey a nd c ha n n e l 
f a t  ( kg )  

Depth of  fat  over t he 
1 2t h  r i beye ( mm )  

A rea o f  t he  r i beye a t  the  
1 2t h  r i b  ( cm2 ) 

Rat i o  l ea n  bone 

S ym p h y s i s  p u b i s  to f i rst 
r i b  ( cm )  

S ym p h y s i s  p u b i s  to 
metata r s u s  ( cm )  

Le n g th  o f  rad i u s u l na ( cm )  

C i r c um f e rence o f  rad i u s 
u l n a ( cm )  

Ch i ne to b r i s ket ( cm )  

Ca rcass  g ra d e : 
P 1  
G 

Ra ngy 
Mea n 

1 5  

540 . 8  

5 1 . i 6 

2 76 . 3  

23 . 76 
1 4 . 4 1  
6 1 . 27 

7 . 35  

1 1 . 9 

69 . 48 

2 . 58 

1 27 . 2 1  

7 7 . 47 

38 . 84 

3 8 . 1 7  

68 . 46 

1 3  
2 

S h o d  
�1ea n  

1 5  

5 1 9 . 6  

50 . 4 7 

2 6 2 . 0  

2 3 . 5 1 
1 6 .  1 5  
59 . 93 

8 . 2 2  

1 1 . 3 

63 . 67 

2 . 5 5 

1 2 5 . 09 

7 6 . 28 

38 . 09 

3 7 . 59 

67 . 69 

1 3  
2 

D i f f e re n c e  
( Ra n g y - S ho rt ) 

2 1 . 2  * 

0 . 69 

1 4 . 3  ** 

0 . 25 
- 1 . 7 4 * 

1 .  34  

-0 . 87 

0 . 6  

5 .  8 1  * 

0 . 03 

2 .  1 2  * 

1 .  1 9  

0 .  7 5  * 

0 . 58 

0 . 7 7 
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+ S E  

8 . 9  

0 . 4 1  

4 . 5  

0 . 4 1  
0 . 74 
0 .  7 8  

0 . 7 1  

1 . 0 

2 . 38 

0 . 04 

9 . 9 1 

0 . 6 4 

0 . 34 

0 . 52 

0 . 9 4 
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A comp a r i son o f  t h e  ca rca s s  compos i t i on o f  both t y p e s  

of  stee r s  a t  t he same r i g h t  s i  d e  we i g h t  ( 1 32 . 8  kg ) i s  p resented 

i n  Ta b l e  4 . 20 .  

The res u l t s g i ven i n  t h e  t a b l e  ag r ee w i t h the s u g g e s t i o n 

t h a t  t h e  s hort stee r s  were ea r l i er ma t u r i ng t h a n  t h e  r a n g y  

stee r s . 

A g reater p e rcentage of excess f a t  w a s  t r i mmed f rom ca rca s ses 

of s ho rt s t ee r s , ( 1 . 7 3% , P < 0 . 05 )  w h i ch a l so h a d  s i g n i f i ca n t l y  

mo re k i d ney a n d  ch a n n e  I f a t  ( 1 .  7 2  kg , P < 0 .  0 5 )  t h a n  r a n g y  s t ee r s . 

T h e  d i f f e re n ce b etween ty p es i n  f at d e pt h at  t h e  1 2t h  r i b  w a s  

e s s e n t  i a I I y u n ch a n ge d w h e n  t h ey \v ere  com p a r e d  a t  t h e  s a m e  s i  d e  

we i g h t . T h i s  res u l t  a l so corres pon d s  w i t h t h a t  f o r  exc e s s  f a t t r i m .  

On l y  two steers  g ra d ed G i n  each  o f  t he two t y p e s  o f  s t ee r s  

a n d  t h i s r e f l ect s t h e  d i f f e rence i n  f at d e p t h  b etween t h e  P l  a n d  

G g ra d e s . 

D i f f e rences between ty p es i n  p e r c e n t  bon e decre a s ed ( to 0 .  1 1 % , 

n . s . ) a n d  p e rc e n t  l ea n  i n crea s ed ( to 1 . 44% , n . s )  wh e n  a d j u st e d  f o r  

t h e  e f fect o f  r i g ht  s i d e we i g h t . T h e s e  resu l t s wou l d  b e  exp ected 

a s  no rma l c h a n g e s  i n  ca rca s s  compos i t i on a s soc i a ted w i th ca r ca s s  

we i g h t  ( 8e r g  a n d  Butt e r f i e l d ,  1 9 76 ) . 

T h e r e  w a s  no  s i g n i f i ca n t  d i f f e re n ce i n  r i beye a rea b etween 

r a n gy and s hort  s tee rs  when  a dj u sted  f o r  r i g h t  s i de w e i g h t . Tab l e  

4 . 20 s hows t ha t  t h e  t y p es d i d  not d i f f e r  s i g n i f i ca n t l y  i n  a ny I i n ea r 

mea s u reme n t s , a I I d i f f e rences were sma I I w h e n  t h e  t ra i ts w e re 

a d j u s ted f o r  ca rca ss we i g h t  d i f f e re n ce s . 



-'-T-=a.:::b..:._l..:::e__:4..:._. -=2-=0 _ ___:::_C-=a-'-r-=c-=a-=s-=s_d i f f  e re n c e s b e  tv1 e en rangy a n d 

s hort  Angu s s teers  i n  T r i a l  X I  when  ad ju sted  to  t h e  same 

r i ght s i de�ht ( 1 32 .�l 

Bone ( % )  

Lean ( % )  

Tota l k i d n ey  a n d  c h a n ne l 
f at ( kg )  

Depth  of  f a t  ove r t h e  1 2t h  
r i beye ( mm )  

A rea of  t he r i b eye a t  t h e  
1 2t h  r i b ( cm2 ) 

Symp hys i s  p u b i s  to f i rst  
r i b ( cm )  

Symp hy s i s  p u b i s  to metata r s u s  
( cm )  

Length o f  r ad i u s u l n a ( cm )  

C i rcumf e rence  o f  rad i u s u l na ( cm )  

C h i ne to b r i s ket ( cm )  

D i f f e ren ce between + S E 
adj u s ted mea n s  
( Ra ng y - S ho d ) 

0 . 1 1  

- 1 . 7 3 ·:+ 

1 .  44 

- 1 . 72 * 

0 . 4  

1 .  94 

0 . 6 ) 

0 . 20  

0 . 44 

- 0 . 2 1  

- 0 . 44 

0 . 32 

0 . 5 7 

0 . 60 

0 . 50 

0 . 8  

1 .  49 

0 . 57 

0 . 4 1  

0 . 2 5 

0 . 34 

0 . 64 

1 06 
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C h a nges i n  ca rca ss  compos i t i on b etween Ang u s  types  i n  

T r i a l  X were re l ated to a l ower  pe rcentage of  excess  f at i n  

ra ngy stee rs .  Ta b l es 4 . 1 9  a n d  4 . 2 0 s how t ha t  i n  T r i a l  X I  r a n g y  

s t eers a l so h a d  l es s  exce s s  f a t  t r i mmed f rom t he i r ca rcasses , 

b u t  t h ey h a d  a s I  i g h t  I y g reater rat i o  of  I ean  to bone  a s  we I I . 

Th ese  res u l t s s how t h at w i t h t h e  excep t i on of  mea s u res o f  

ca rcass f at n es s ,  t h e re were  sma I I ,  g e n e ra I I y non-s i g n i f i ca n t  

d i f f e rences i n  ca rca s s  compos i t i on b etween t h e  two types  o f  

A n g u s  stee r s .  Th i s  a g rees w i th res u l t s f o r  Ang us steers  i n  T r i a l  X .  

S i g n i f i ca n -t- l y  ( P < 0 . 0 5 )  l es s  excess  f a t  w a s  t r i mmed f rom r a n g y  Ang u s  

c a rcasses a s  a percentage o f  ca rca s s  we i g ht i n  both T r i a l s  X a n d  X I  

( w h e n  adj u s ted fo r  d i f f e re nces i n  r i g ht s i de we i g ht ) . T h e  gen e r a l 

s i m i l a r i ty o f  t h e  o rder  o f  d i f f e rences i n  ca rca ss compos i t i on 

of  b oth  t y p e s  of steers  i n  each t r i a l  con t ra st s  w i t h  t h e  resu l ts 

f o r  g rowth rate . Ra n g y  steers  g rew f a st e r  t h a n  s hort steers i n  

T r i a l  X ,  b u t  not i n  T r i a l  X I  a l t h ough  t h e  d i f f e rences were  not 

s i gn i f i ca n t . i t  was s uggest ed ea r l i e r  t h a t  t h e mo re ra p i d  g rowt h  

r ate  of  t h e  s hort stee r s  i n  T r i a l  X I , e s p ec i a l l y i n  the f i rs t  h a l f  

o f  t h e  p e r i od o f  the  t r i a l , cou l d  h ave i n d i cated t ha t  compen satory 

g rowt h  w a s  a f actor . T h e  t y p es h a d  been s e l ected f rom d i f f e rent  

h e rd s  a n d  the  s hort g ro up  was  con s i d e red to  h ave  been poo r l y  g rown . 

Ca rca s s  compos i t i on res u l ts a bove s how t h a t  i t  w a s  poss i b l e  to 

s e l ect steers that were l a te-and  ea r l y-ma t u r i ng i n  t e rms of  ca r c a s s  

compos i t i on ,  b u t  not i n  t erms o f  g rowth rate . 
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Ca r c a s s  c h a r a c t e r i s t i c s o f  r a ngy a n d  s ho rt H e r e f o r d  s t e e r s  

s l a ugh t e re d  i n  T r i a l  X I  

T h e  r e s u l t s g i v en i n  Ta b l e  4 . 2 1  s h o w  � h a t  ran gy st e e r s h a d  

s i g n i f i ca n t l y  h ea v i e r f i n a l l i vcvw i g h i- s  ( � ;6 . 9 kg , P < 0 . 0 0 1 ) ,  a n d  

c a r c a s s  w e i g h t s  ( 28 . 8  kg , P <  0 . 00 1 ) t h a n  s h o r t  s tee r· s . I n  commerc i a l  

t e rm s , r a n g y  s t ee r s y i e l d ed 2 . 7  kg ( P < 0 . 0 1 )  mo re t r i mrned b on e ,
1 

5 . 3  kg ( p  < 0 . 0 0 1 ) more exce s s  f a t  a n d  G . 4  kg ( p  < 0 . 0 1 ) m o r e  t r i mme d 

l ea n  t h a n  s hort s t ee r s . W i t h i n - t y p e  v a r i a n c e s  d i f f e red f o r  t h e s e  

t ra i t s ,  b u t  t h i s  w a s  t a ken i n to a c c o u n t  i n  t e s t s  o f  s i g n i f i ca n ce . 

B r u n g a r d t  ( 1 969 ) r e p o r t e d  s i rn i  l a r t ren d s  i n  h i s  com p a r i son 

o f  f i v e body ty p e s of H e r e f o r d  s t e e r s . T h e  t y p e s  v a r i ed f rom 

b I o c k y  a n d s q u a t  to r a n g y  a n d  I eggy . T h e r e  v1a s  no d i f f e r e n ce i n  

f a t  c ov e r  a n d  r i b ey e  a rea , b u t r a n g y  a n d  l eg g y  s t e e r s  y i e l d e d  

7 1 . 7  k g  more ca rca s s  w e i g h t  a n d  3 1 . 3  k g  mo r e  p r e f e r red c u t s  t h a n  

s h o rt a n d  b l ocky stee r s . They h a d  1 . 5% l o s s  ro u n d  a n d  1 . 3% l e s s  

c u t s  t h a n  s h o r t  a n d  b l oc ky s t ee r s  p ro b a b l y  a s  a con s e q u e n ce o f  

t h e i r g rea t e r  ca r c a s s  w e i g h t  ( L u i t i ng h ,  1 962 ) . 

A s i g n i f i ca n t l y  g r e a t e r  p e r c e n t a g e  o f  exce s s  f a t w a s  t r i mme d 

f rom t h e  c a rca s s e s  o f  r a n g y  s t ee r s . T h i s  wou l d  h a v e b e e n  expected 

i n  r e l a t i on to t h e  d i f f e r e n c e  i n  ca r c a s s  w e i g h t  b et ween t y p e s , 

b u t n o t  t y p e � s e .  

i t  s ho u l d  b e  n oted t h a t t h e d i f f e r e n c e  i n  c a rca s s  com p o s i t i on 

w a s  g re a t e r  i n  H e r e f o r d s  t h a n  i n  Beef S h o r t h o r n s ( ra n g y  c a t t l e  

f a t t e r  t h a n  s ho r t  c a t t l e )  a n d  y e t  t h e  Bee f S h o r t h o r n  t y p e s  d i f f e re d  

b y  t w i c e  a s  m u c h  i n  c a r ca s s  w e i g h t  t h a n  d i d  t h e  t w o  H e re f o rd t y p e s . 

F rom t h e  r i g h t  s i d e o f  t h e  c a rca s s . 
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T a b l e  4 . 2 1  

s ho r t  H e r e f o r d  s t e e r s  s l a ugh t e red i n  T r i a l  X I  

Ra n g y  S h o d  n i f f e r e n c e  � S E  
�1c a n  �·1ea n ( l<a n cJ y - S h o d  l 

No . of s t e e r s  a t  sta rt a n d  
e n d  o f  t r i  a I 1 5  1 5  

L i vewe i g h t  a t  s l a u g h t e r  ( kg )  5 2 3 . 3  466 . 4  5 6 . 9  * * *A 1 2 .  1 

D re s s i n g- o u t  C % )  5 0 . 2 4 5 0 . 2 4 0 . 0 0 0 . 6 9 

Tota l ea rea s s  we i g h t  ( kg )  2 6 2 . 8  2 3 4 . 0  28 . 8  * 'HA 6 . 8  

Bon e  ( % )  2 4 . 38 2 5 . 1 0  -0 . 72 0 . 57 
F a t  C % )  1 7 . 2 5 1 4 . 8 1 2 . 4 4 * *  0 .  7 5  
Lea n ( % )  5 7 . 7 9 5 9 . 57  - 1 . 7 8 0 . 8 3 

Tot a l k i d n ey a n d  c h a n n e l 
f a t  ( kg )  7 . 89 5 . 6 7  2 .  2 2  H A  0 . 69 

D ep t h  o f  f a t  ove r t h e 1 2 t h  
r i beye ( mm )  8 . 5 7 . 7  0 . 8  A 0 . 8  

A r ea o f  t h e  r i be y e a t  
t h e  1 2 t h  r i b ( cM2 ) 5 3 . 86 5 ·; . 6 3  - 3 . 7 7 2 .  1 5  

Ra t i o  l ea n : bon e 2 . 36 2 . 37 0 . 0 1  0 . 0 5 

S y m p h y s i s  p u b i s  to f i r s t  
r i b  ( cm )  1 2 5 . 5 7 1 1 9 . 9 3 5 . 6 4 * * '�-· A 1 .  2 4  

S y m p h y s i s  p u b i s  to 
m e t a ta rs u s  ( cm )  7 8 . 5 7 7 4 . 59 3 . 9 8 * * * A 0 . 85 

L e n g t h  o f  ra d i u s  u l n a ( cm ) 3 9 . 4 2  37 . 7 5 1 . 6 7 '* ** 0 . 36 

C i r c u m f e rence o f  r a d i u s 
u l n a ( cm )  37 . 40  3 6 . 68 0 . 7 2 0 . 48 

C h i n e to b r i s ket ( cm )  6 9 . 3 8 6 5 . 7 9 3 . 5 9 * * *  0 . 87 

Ca r c a s s  g ra d e : 
P 1  5 1 3  
G 1 0 ') 

L 



1 1 0 

T h e  2 . 44% g re a t e r  ( P < 0 . 0 1 ) e x c e s s  f a t  t r· i m  c o r res pon d s  w i t h 

ca rca s s  g ra d e s  a s  does t h e  2 . 2 2 kg ( P <  0 . 0 1 ) g reat e r  w e i g h t o f  

k i d n e y  a n d c h a n n e l f a t i n  ra n g y  s t ee r s . A h i g h e r  p ro p o r t i o n o f  

ra n g y  s t e e r s  w e re g ra d ed G t h a n  s ho r t  s t ee r s .  Ra n g y  s t e e r s  w e re 

p rob a b l y  o v e r - f i n i s h e d  a s  a con seq u e n c e  o f  t h e  exp e r i m e n t a l d e s i g n 

a n d  t h e i r  s u p e r i o r g row t h  r a t e . ( S e e  d i s c u s s i on f o r  Be e f  S h o r t h o r n  

stee r s . )  

T h e r e  w a s  a com p a r<J t  i v e  I y sma I I d i f f e r e n c e  i n  t h e  d ep t h  o f  

s u b c u t a n e o u s  f a t between t h e  t y p e s  ( 0 . 8  mm , n . s . ) a n d  t h ou g h  i t  w a s  

i n  t h e  e x p e c t e d  d i rect i on ( r a n g y > s h o r t ) i n  r e l a t i o n to ca r ca s s  

we i g h t  d i f f e re n c e s , a l a rg e r  d i f f e r e n c e  m i g h t  h a ve b e e n  a n t i c i p a t e d  

b eca u s e o f  t h e  g reat e r  p e r c e n t a g e  o f  e x c e s s  f a t  t r i m ,  k i d n ey a n d  

c h a n n e l f a t , a n d  t h e  i n c i d e n c e  o f  G g rJ d e  ca r c a s s e s  o f  t h e  r a n g y  

stee r s . 

T h e  r e s u l t s s h ow n  i n  Ta b l e  4 . 2 1  s h ow t h a t  r a n g y  s t e e r s  h a d  a 

l ow e r  p e r c e n t a g e  o f  t r i mmed b o n e  a n d  l ea n  t h a n  s h o r t  s t ee r s . T h i s  

r e s u l t , t h o u g h  n o n - s i g n i f i ca n t , re f l ec t s  t h e  g re a t e r  p e rc e n t a g e  o f  

exce s s  f a t  t r i mm e d  f rom ra n g y  s t e e r s  b e c a u s e  t h e  t w o  t y p e s  h a d  

s i m i l a r ( 2 . 37 )  rat i o s o f  t r i mmed l e a n  to bo n e . T h e  d i f f e re n c e  i n  t h e  

p e r c e n t a g e  o f  b o n e  a n d l ea n  b etween t y p e s  wo u l d  b e  e x p e c t e d  a s  a 

con s e q u e n ce o f  t h e  i n c re a s ed ca rca s s  we i g ht o f  ra n g y  s t e e r s  ( Be r g  

a n d  B u t t e r f  i e I d ,  1 97 6 ) . 

S ho r t  s t e e r s  h a d  l a r g e r  r i b e y e  a r e a s  t h a n  ra n g y  s t e e r s  

2 
( 3 . 7 7 cm , n . s . ) .  T h i s  w a s  a n  u n ex p e ct e d  r e s u l t  a s  r i b e y e  a rea i s  

u s u a l l y g re a t e r  i n  h e a v i e r c a rc a s s e s  ( ra n g y  s t e e r s  h a d  s i g n i f i ca n t l y  

h e a v i e r c a r c a s s e s ) .  l t  a l s o d i f f e r s  f ro m  r e s u l t s i n  p re v i o u s  t r i a l s  

w h e r e  r a n g y  s t e e r s  h a d  l a rg e r  r i b e y e s  t h a n  s ho r t  s t e e r s . 
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T h e re were  h i g h l y  s i g n i f i ca n t  < P <  0 . 00 1 ) d i f f e re n c e s  

between t he Here ford t y p e s  i n  a !  I I i ne a r  meas u rement s  ( w i th t h e 

except i on of t h e  c i r cumfer en ce  o f  the  rad i us u l na )  a s  exp ected i n  

re l at i on to t he h eav i e r ca rca s s  w e i g h t s  o f  r a n g y  stee r s . T h e  r a t i o  

l en g t h  : d e p t h  d i d  not d i f f e r s i g n i f i ca n t l y  b etween ty p es . 

W i th i n  type  va r i a n ces o f  l e n gth f rom symp h y s i s  p u b i s  to 

f i rst  r i b , a n d  l ength  f rom symp h y s i s  p u b i s  to meta ta r s u s  were 

s i g n i f i ca nt l y  d i f feren t  ( P < 0 . 0 5 a n d  P < 0 . 00 1 , respect i ve l y ) , 

i n d i cat i n g g reater va r i at i on i n  t h e rangy  g ro u p . Th i s  correspon d s  

w i th va r i at i on i n  I i vewe i g h t  a n d  ca rca s s  we i g h t  a n d  w a s  ta ken i n to 

acco u n t  i n  t h e  tests of s i g n i f i ca n ce . 

T h e  a n a l y s i s  o f  ca rca s s  c om p os i t i on s hows rangy s teers  were 

f atte r  t h a n  s h o rt steers , h a d  l onger  a n d  deeper  ca rca s s es a n d  were 

con s i d e ra b l y  heav i e r .  The  d i f f e rence i n  c a r c a s s  compos i t i o n �ay 

h a v e  been d u e to the ef f ect of  c a rc a s s  we i g h t  as we ! I as of ty p e . 

C a r c a s s  c h a racter i st i cs o f  the  two Here f ord ty p e s  were a d j u st ed 

to t h e  same s i de we i g ht i n  a n  a n a l y s i s  o f  cova r i ance , t h e  res u l ts 

a re p resented i n  Tab l e  4 . 22 .  T h e  red uct i on i n  the  d i f f e rence b etween 

t y p e s  for a l  I ca rca s s  v a r i a b l es ( except r i beye a rea ) was expected 

g i ven  norma l re l at i on s h i p s b etween these  v a r i ab l es a n d  c a rc a s s  we i g h t . 

Ran g y  steers  h a d  s i  i g ht l y  g reater mea s u res  o f  c a r ca s s  f atness  

t h ou g h  d i f f e re n ces  w e re sma l I a n d  not  stat i st i ca l l y  s i g n i f i ca n t . 

T h e  s u p e r i or i ty o f  t h e  r i beye a rea  o f  t h e  s hort steer s  i nc reased f rom 

3 . 77 cm
2 

C n . s .  l to 6 . 7 6 cm
2 

( P < 0 . 0 1 ) .  An i n c rease cou l d  have  been 

a n t i c i pated  i n  v i ew of  the s u pe r i o r r i beye a rea o f  s h ort steers a t  a 



Tab l e  4 . 22 Ca rca s s  d i f ferences between rangy 

a n d  short Here ford steers  i n  Tr i a l  X I  w h e n  a dj u sted to 

t h e  same r i gh t s i de we ight ( 1 2 3 .  1 kg ) 

D i f f e re n ce between 
adj u s ted mea n s  
( Ra n g y - S hort ) 

Bone < % )  - 0 . 39 

Fat < % l  1 .  02 

Lean < % l  - 0 . 60 

Tota l k i d n ey  a n d  c h a n n e l 
t at ( kg )  0 . 53  

Dep t h  of  fat  over t h e  
1 2t h  r i beye ( rnm l 0 . 0  

A rea of  t h e  r i beye at  t h e  1 2t h  
r i b  ( cm2 ) - 6 . 76 ** 

Symp h ys i s  p u b i s  to f i rst  
r i b  ( cm )  1 .  7 5  

S ymp hys i s  p u b i s  to metata r s u s  
( cm )  1 .  5 7  

Length  of  r a d i u s u l na ( cm )  0 . 9 3 * 

C i rcumf erence of  ra d i u s 
u l n a ( cm )  - 0 . 49 

C h i ne to b r i s ket ( cm )  1 .  00  

1 1 2 

+ S E  

0 . 46 

0 . 53 

0 . 63 

0 . 46 

0 . 6  

1 .  68 

0 . 68 

0 . 5 3 

0 . 26 

0 . 32 

0 . 50 



l ow e r  ca rca s s  we i g h t . I n  t h e  o t h e r  compa r i so n s between types  

i n  T r i a l s  X a nd X I  r i b eye a rea i nc rea sed w i t h ca rca ss  we i g ht , 

b u t  rangy  s tee r s  had l a rger  r i beyes t h a n  s h ort stee r s . 

1 1 3 

T h e  f i g u res i n  Tab l e  4 . 2 2 s how t h a t  ranay  steers  h a d  s i  i g ht l y  

l on g e r  a n d  deepe r ca rca sses  ( n . s . l .  T h e re was  a sma l I ,  b ut 

s i g n i f i ca nt d i f f erence i n  rad i u s u l na l en g t h  b etween ty p es ( r a n g > 

s hort l .  

T h e  compa r i son of  ra ngy a n d  s hort types  i n  Ang us  ( T r i a l s  X 

a n d  X I )  i n d i cated rangy  stee rs  were  I ea n e r t han  s ho rt s teers  1v hen  

ca rc a s s  compos i t i on was  a d j u sted f o r d i f f e r enc e s i n  ca rca s s  

we i g h t . T h e  res u l ts f o r  H e re f o r d  a n d  Beef S h o r t h o r n t y p e s  

s hmv t h a t  t he i r c a rcass  compos i i· i o n  w a s  s i r n i  l a r v1 hen  a d j u s ted 

f o r- d i f f e rences i n  c a r·ca s s  1·1e i g h t . 

C ar ca s s  c h a racter i st i c s of  A ngu s a nd He r e f o r d b reed gro ups 

s l a ught ered i n  T r i a l  X I  

He ref o rd steers g row at  a f a ster  rate than  A ng u s steers  

t h roug hout t h e  t r i a l  ( 0 . 0 5 kg / d a y , P < 0 . 0 1 l ,  b u t  -t-he i r s u p e r i o r i ty 

i n  g rowth rate was not s u f f i c i ent to ma ke u p  t h e  l � rge d i f f e rence 

i n  i n i t i a l  I i vewe i g ht t hat ex i sted between the b reed g rou p s ,  

t h e r e f o re the r e s u l t s g i ve n  i n  T a b l e  4 . 23 s how that  Ang u s  

stee r s  h a d  a s i g n i f i ca nt l y  g reater  ( P < 0 . 0 0 1 ) l i vewe i g ht a n d  

ca rca s s  w e i g ht compa red to H e r e f o r d  stee r s . 



1 1 4 

P rev i ou s  s t u d i es at  Massey  U n i ve rs i ty ( Ba rton 1 966 , 

1 96 8 ,  1 9 72 ) s howed t h at  Hereford  s teers  q rew mo re ra p i d l y  t h a n  

A n g u s  stee rs i n  t h ree o u t  o f  f i ve t r i a l s  ( see Tab l e  2 . 3 ) , b u t  

t h e  d i ff e r- e n c e  i n f i ve t r i a l s  ra nged f rom +0 . 04 to - 0 . 0 7 kg/day  

( A n g u s- He re f o rd ) .  He re fo r d s  h a d  heav i e r ca rca s s e s  t h a n  Ang u s  i n  

f o u r  o u t  o f  f i ve t r i a l s , t h e  d i f f e r ence  ranged  f rom + 1 7 . 6  to 

- 2 5 . 4  kg ( An g u s-Hereford ) .  

T h e  s u p e r i or g rowt h r-ate o f  Here f o r d s  reported here  compa res 

w i th resu l ts o f  th ree st u d i e s a t  Mas sey U n i ve r s i ty ,  a s  does t h e  

d i f f e rence i n  ca rcas s  we i g h t  a s  a con s e q u e n c e  o f  i n i t i a l  

I i vewe i g h t . 

T he  sma l I a n d  u n i m p o rt a n t  d i f f e rence i n  d re s s i ng-out % 

( T a b l e  4 . 2 3 )  p robab l y  ref l ects  ca rca ss  we i g h t  c ha nges  bec a u s e  i n  

Ba rton ' s  ex p e r i m e n t s  He re f o r d s  h a d  h i g h e r  d re s s i n g - o u t  p e rc e n tages  

t h a n  A n g u s  stee r s . 

De s p i te t h e i r h e a v i e r ca rca s s  we i g h t  A n g u s  steers  i n  t h e  

p resen t s tu d y  h a d  a s i g n i f i ca n t l y  g rea t e r  p e rcentage o f  l ea n  mea t 

( 1 . 92% , P < 0 . 0 1 l ,  a l ower  excess  f at % ( 0 . 7 5 % ,  n . s . l a n d  a 

s i g n i f i ca n t l y  l ower  p e rcentage o f  t r i mmed bone ( 1 . 1 1 % , P < 0 . 0 1 l 

t h a n  He re f o rd s . They a l so h a d  a s i g n i f i ca n t l y  g reater  rat i o  o f  

t r i mmed l ean  t o  bone t h a n  He refor d s  C b y 0 . 20 u n i ts ,  P < 0 . 0 0 1 l .  

These  resu l ts a re s i m i l a r to t hose i n  ot h e r  s t u d i es a t  Ma s sey 

U n i ve r s i ty a l t ho u g h  the s u pe r i or i ty of  A n g u s  stee rs  over H e re f o r d s  

w a s  not cons i st e n t  i n  a l  I t h e  compa r i sons  ( s ee Tab l e  2 . 3 ) a n d  

d i f f e re n ces  i n  c a rca s s  compos i t i on were  not l a rge . 



T a b l e  4 . 2 3 Ca rca ss  c h a racte r i st i cs of  Angu s a n d  

He re f o r d  stee rs  s l a ughtered i n  T r i a l  X I  

No . o f  s teers  at sta rt a n d  
e n d  o f  t r i a l  

An g u s  
f·-1ean 

30 

L i vewe i g h t  at  s l a u g h te r  ( kg )  529 . 8 

Dress i n g - o u t  ( % ) 

Tota l ca rca s s  we i gh t  ( kg )  

Bon e  ( % )  
F a t  ( % )  
Lean ( % )  

Tot a l k i d n ey a n d  c h a n n e l 
f a t  ( kg )  

Dep t h  of f a t  over the 
1 2 th  r i beye ( mm )  

A rea o f  t h e  r i beye a t  t he 
1 2 t h  r i b  ( cm2 ) 

Rat i o  l ea n  bone 

S y m p h y s i s  p u b i s  to f i rst 
r i b  ( cm )  

S y m p h y s i s  p u b i s  to 
metai·a r s u s  ( cm )  

L e ng th  o f  rad i u s u l na ( cm )  

C i r c u m f e re n c e  of rad i u s 
u l n a C cm )  

C h i ne to b r i s ket ( cm )  

C a rca ss g ra d e : 
P 1  
G 

50 . 8 1  

269 . 2  

2 3 . 63 
1 5 . 2 8  
60 . 60 

7 . 7 8 

1 1 . 6 

66 . 5 7  

2 . 5 7 

1 26 .  1 5  

7 6 . 88 

38 . 4 7 

3 7 . 8 8 

68 . 0 7 

2 6  
4 

He reford  
Mea n 

3 0  

494 . 4  

5 0 . 2 -i  

248 . 4 

24 . 7 1\ 
1 6 . 0 3 
5 8 . 68  

6 . 78 

8 . 1 

5 5 . 7 5 

2 . 37 

1 2 2 . 7 5 

7 6 . 5 8  

38 . 58 

3 7 . 0 4 

6 7 . 5 8 

1 8  
1 2  

D i f f e rence 
( Ra n g y - S h o rt ) 

35 . 4  * **A 

0 . 57 

2 0 . 8 ***A 

- 1 . 1 1  **  
- 0 . 7 5 

1 .  92 **  

1 .  0 0  

1 0 . 82 " * * 

0 . 2 0 * * * 

3 . 40 * **A 

0 . 30 A 

- 0 . 1 1  

0 . 84 * 

0 . 49 

1 1 5 

+ S E  

9 . 3  

0 .  39 

5 . 0  

0 . 3 5 
0 . 5 8 
0 . 5 8 

0 . 5 3 

0 . 6  

1 .  7 0  

O . OG 

0 . 9 4 

0 . 6 5 

0 . 30 

0 . 36 

0 .  7 1  
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A n g u s  s teers  had  much  l a rge r  r i beye a reas than  H e re f o r d s  

2 
( 1 0 . 82 cm , P < 0 . 00 1 ) .  Th i s  s u p e r i or i ty was  p rev i ou s l y  d emon s t rated  

i n  a l  I oth e r  exper i ments at Ma s sey Un i vers i ty C Ba rton , 1 966 , 1 96 8 ,  

1 972 ) . The  d i f f e rence i n  eye musc l e  a rea i n  Tab l e  4 . 2 3 w a s  more 

t h a n  tw i ce as g reat as  t h at repo rted i n  Ba rton ' s  wo r k .  

I n  com p a r i n g I i n ea r d i mens i on s  o f  the  b reed g ro u p s  Tab l e  4 . 23 

s hows A n g u s  steers were s i  i g h t l y  l on g e r  ( 3 . 40 cm , P < 0 . 00 1 ) a n d  

d e e p e r  ( 0 . 49 cm , n . s . ) i n  ca rca s s  mea s u rements  than  Hereford s . 

A n g u s  stee r s  h ad  a g reater c i rc u m f e rence of t h e  rad i u s u l na ,  b ut 

s h orter rad i u s u l na l en g th s ,  i n d i ca t i n g they  \ve re short  a n d  stocky 

i n  t he f o rea rm compa red to H erefords . 

The  b reed comp a r i son was  made  to eva l uate w h eth e r  o r  not 

s e l ect i on f o r  rangy and s hort types  had cha nged the re l at i ve p e r-

f o rma nce o f  t h e  two b reed s . Res u l ts i n  Tab l e  4 . 2 3 a n d  p rev i ou s  wo r k  

b y  Ba rton ( Ta b l e  2 . 3 )  s how t h a t  i t  had  not . 

Ca rca ss  cha racter i st i cs o f  stee rs i n  two export gra d e s  C P 1  a n d  G )  

i n  T r i a l s  X a n d  X I  

Steer s  s l a ug htered i n  T r i a l s  X a n d  X I  we re g ra d e d  e i t h e r  P 1  o r  

G .  Des c r i p t i on s  of Export G r a d e  Stand a rd s  P 1  a n d  G w h i c h a p p l i ed  

a t  t h e  t i me o f  s l a ugh t er  ca n b e  f o u n d  i n  va r i ous  p u b ! i cat i ons  ( e . g .  

Anon . , 1 975a  b ,  1 97 6 ;  F r a ze r ,  1 97 5 ) . Ca rcasses  i n  t h e  P 1  g ra d e  

a re expected t o  have a h i g h y i e l d  o f  export c u t s  req u i r i n g a m i n i mum  

of  t r i mm i n g o f  excess f a t . Ca rca s s  con f o rmat i on s h o u l d  b e  " compa ct "  

re f e r r i ng ma i n l y to cha racter i st i cs of  t h e  l eg .  ( Th e re i s  no 

correspon d i n g c l a ss  i n  the P g ra d e for " l eggy" ca rca s ses w i th a 
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s i m i l a r l ev e l o f  f at t r i m  a n d  d e p t h  o f  f a t l . Fat d e p t h  o v e r· t h e  

r i beye s ho u l d  f a l l i n  t h e  r a n g e  4 t o  1 2  mm . Ca rca s s e s  g ra d e d G 

wou l d  n o rma l l y  req u i re mo re t r i mm i n g o f  e x ce s s  f a t  t h a n  t ho s e  i n  

t h e  P 1  g rad e . T he re i s  no con f o rma t i on c l a s s  i n  t h e  G g ra d e ,  

d e p t h  o f  f a t  over t h e  1 21 h  r i b  s ho u l d  f a l I i n  t h e  r a n g e  f rom 

1 3  to 1 8  mm . 

I n  terms o f  t h e  f u n c t i on o f  g ra d i ng a n d s ta n d a rd s  f o r  

t h e s e  g ra d e s  w e  cou l d  expect d i s t i n c t d i f f e r e n c e s  b etw e en t h e  

g ra d es i n  t h e  d ep t h  o f  f a t  a t  t h e  1 2t h  r i b ,  t h e  p e r c e n ta g e  o f  exc e s s  

f a t t r i mmed f rom t h e  c a rc a s s  a nd t h e  p e rc e n t a g e  o f  l ea n  c u ts . W h e r e  

s t a n d a r d s  a re s p ec i f i ed ,  a s  i n  t h e  c a s e  o f  f a t  d e p t h , t h e r e  s h o u l d  

be n o  o ve r l a p b etween g r a d e s . 

T a b l es 4 . 2 4 a n d  4 . 2 5 p re s e n t  r e s u l t s o f  a n  a n a l y s i s  w h i c h com­

p a red the mea n s  o f  va r i o u s  ca rca s s  c h a r a c t e r i s t i cs i n  ea c h g ra d e . 

T h e  n um b e r  o f  ca r c a s s e s  i n  e a c h  g ra d e  w a s  mo re ba l a nced i n  T r i a l  X 

t ha n i n  T r  i a I X I .  T h e  g ra d e s  a r e  p rese n i  ed a s  G-P 1 f o r  conven i en ce 

beca u s e  more o f  t he d i f f e r e n c e s  w e re po s i t i ve ( i n a n  a r i t hmet i c  

s e n se ) . Ca r c a s s e s  g ra d ed P l  were s u p po s e d  to h a v e  mo re d es i ra b l e  

ca rcas s c h a r a c t e r i st i c s t h a n  c a r c a s ses g ra d ed G .  T h e y  w e re wort h 

5 c / kg a n d  6 c / kg more to t he p rod u c e r  t h a n  ca r c a s s e s  g ra d ed G i n  

T r i a l s  X a n d  X I , r e s p e c t i v e l y .  

T a b l es 4 . 24 a n d  4 . 2 5 s h ow t h at stee r s  g ra d ed G h a d  h e a v i e r 

I i ve a nd ca rca s s  we i g h t s  i n  bot h t r i a l s , t h e  d i f f e rence was  

s i g n i f i ca nt i n  T r i a l  X .  
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T a b l e  4 . 24 Ca rca s s  c h a racter i st i c s o f  two expo r·� 

gr a d e s , for  stee r s  s l a ugh te red i n  T r i a l  X 

G P l  D i f f e re n c e  + S E  
��ea n �11ea n G-P 1 

No . o f  c a rc a s s e s  3 3  2 3  

L i vewe i g h t  a t  s I  a ug h t e r  ( kg )  5 3 1 . 6  507 . 8  2 3 . 8  J(· 1 2 . 0  

D res s i ng-out ( % )  5 3 . 06 52 . 4 5  0 . 6 1 * 0 . 29 

Tota l ca r·ca s s  we i g h t  ( kg )  2 82 . 1 2 66 . 7  1 5 . 4  * 7 . 0  

Bon e  ( % )  22 . 64 2 3 . 34 - 0 . 70  * 0 . 32 
F a -r  ( % )  1 7 . 5 3 1 5 . 2 7 2 . 26 * * ·X· 

0 . 58 
L e a n  ( % )  59 . 37 60 . 9 5 - 1 . 5 8 J(· 0 . 6 7 

Tota l k i d n ey a n d  c h a n n e l 
f at ( kg )  8 . 56 7 . 46 1 .  1 0  0 . 58 

Depth  o f  ta -r over t he 
1 2th  r i b eye ( mm )  1 3 .  1 1 0 . 7  2 . 4  * 0 . 9  

A rea o f  t h e  r i b eye at  t h e 
1 2t h  r i b  ( cm2 ) 9 . 7 9 9 . 40 0 .  39 0 . 29 

Symph y s i s  p u b i s  to f i r st 
r i b  ( cm )  1 2 4 . 92 1 2 5 . 0 3  - 0 . 1 1  1 .  1 7  

Symp h y s i s  p u b i s  to 
metata r s u s  ( cm )  76 . 82 76 . 1 9 0 . 6 3 1 .  0 6  

L e n g t h  o f  rad i u s u l na ( cm )  3 7 . 5 1  3 7 . 02 0 . 49 0 . 44 

C h i n e to b r i s ket ( cm )  70 . 9 7 69 . 38 1 .  59 0 . 80 
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T a b l e  4 . 2 5 Ca rc a s s  c h a r a c te r i st i cs o f  two expo r t  gra d es , 

f o r  steers s l a ugh tered i n  T r i a l  X I  

G P 1  D i f f e re n ce + S E  -

�-lea n Mea n  G - P 1 

No . o f  ca r c a s s e s  1 6  4 4  

L i vewe i g ht at s l a u g h t e r  ( kg )  52 4 . 8  507 . 5  1 7 . 3  1 1 . 5  

D r es s i n g -out ( % )  50 . 40 50 . 58 - 0 .  1 8  0 . 46 

Tot a l ca r c a s s  w e i g h t  ( kg )  2 6 4 . 6 2 56 . 7 7 . 9  6 . 3  

Bo n e  ( % )  2 4 . 1 6 2 4 . 1 8  - 0 . 02 0 . 4 3 
F a t  ( % l  1 5 .  1 9  1 6 . 9 3 - 1 . 7 4 * *  0 . 61\ 
L e a n  ( % )  60 . 1 2  58 . 4 0 1 .  7 2  * 0 . 7 0 

Tota l k i d n ey a n d  c ha n n e l 
f a t  ( kg )  7 . 69 7 .  ] j  0 . 56 0 . 6 1 

D e p t h  o f  f at o v e r· t h e  
1 2t h  r i b e y e  ( mm )  9 . 8 9 . 9  - 0 . 1 0 . 9  

A rea o f  t h e  r i beye a t  t h e  
1 2t h  r i b  ( cm2 ) 8 . 8!1 9 . 7 1 - 0 . 87 * 0 . 37 

S ym p h y s i s  p u b i s  to f i r s t  
r i b  ( cm )  1 2 5 . 32 1 2 4 .  1 4  1 .  1 8  I .  1 6  

Symp h y s i s  p u b i s  to 
meta ta r s u s  ( cm )  7 8 . 29 7 6 . 1 6  2 .  1 3  •* * *  0 . 67 

L e n g t h  o f  rad i u s u l n a ( cm )  38 . 9 8 38 . 36 0 . 62 0 . 32 

C i r c um f e re nce o f  rad i u s u l n a 
( cm )  3 7 . 34 37 . 50 - 0 . 1 6  0 . 42 

C h i n e  to b r i s ket ( ern ) 6 9 . 52 67 . 2 1  2 . 3 1  * '*• *  0 . 7 4 
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C a r c a s s e s  g ra d ed G h a d  a h i g h e r  d re s s i n g -o u t  p e rcen t a g e  t h a n  

t hose g ra d ed P 1  i n  T r i a l X ( 0 . 6 1 % ,  P <  0 . 0 5 ) , b u t  a l ow e r  d re s s i n g-

o u t  i n  T r i a l  X I  ( 0 . 1 8% ,  n . s . ) co r res pon d i n g w i t h t he s i z e o f  t h e  

d i f f e rence i n  ca r c a s s  we i g h t . A s l i g h t  s up e r i o r i ty m i g ht b e  

e x p ected f o r  c a r c a s s e s  g ra d e d  G i f  t h ey w e re f a tt e r  t h a n t ho s e  1 n  

t h e  P g ra d e  bec a u s e  o f  t h e  pos i t i ve ( t h o u g h  not nece s s a r i l y 

ca u s a t i v e )  re l at i on s h i p  between d re s s i n g -out % a n d  ca r c a s s  f at n es s .  

2 . T h e  sma l l n o n - s i g n i f i ca n t  a d va n t a g e  ( 0 . 39 cm , n . s . ) 1 n  

r i b ey e  a rea o f  G g ra d e  c a rca s s e s  i n  T r i a l  X m i g h t  b e  expec t ed a s  

a con se q u e n c e  o f  t he i r  h e a v i e r c a rca s s  w e i g ht ( 1 5 .  4 kg , P < 0 .  0 5 ) . 

I n  T r i a l  X I  ca rca s s e s  w h i ch g ra d ed P 1  h a d  s i g n i f i ca nt l y  l a rg e r  

r i beyes t ha n  ca r c a s s e s  g ra d ed G a l t ho u g h  t h e d i f f e re n c e  w a s  not 

2 
g reat ( 0 . 87 cm , P < 0 . 0 5 ) .  T he re w e re o n l y  sma l l d i f f e re n c e s  i n  

ca rca s s  d i me n s i on s  b etween g ra d e s  i n  T r i a l  X d e s p i t e t h e  1 5 . 4  kg 

d i f f e re nce i n  ca rca s s  w e i g h t . Ca r c a s s e s  g ra d ed G w e r e  s i  i g h t l y  

d ee p e r  ( 1 . 59 cm , n . s . ) t ha n  ca r c a s s es g ra d ed P 1 . I n  T r i a l  X I  

( Ta b l e  4 . 2 5 )  G g ra d e  ca rca s s es w e re s i  i g h t l y  l on g e r  ( 1 .  1 8  c m , n . s . ) 

a n d  h a d  s i g n i f i ca n t l y  l on g e r  l eg s  ( 2 . 1 3  cm , P < 0 . 00 1 ) a n d  w e re 

d ee p e r  ( 2 . 3 1  cm , P < 0 . 00 1 )  t h a n  P g ra d e  c a r ca s s es o f  s i m i l a r we i g ht . 

P 1  c a r c a s s e s  w e re on l y  s i  i g h t l y  more n comp ac t "  t h a n  G ca rca s se s  i f  

t he m ea s u re o f  l eg l en g t h  s e rves a s  a n  i n d i ca to r . 

C a r c a s s e s  g ra d e d  G h a d  h e a v i er k i d n ey a n d  c h a n n e l f a t  w e i g h ts 

i n  bot h t r i a l s ,  a l t ho u g h  t h e  d i f f e re n c e  w a s  not stat i st i ca l l y  

s i g n i f i ca n t . 

I n  s u mma ry i t  a p pea rs t h a t  i n  T r i a l  X g ra d e rs c o n s i d e re d  

t h a t  c a rca s se s  of  s i m i l a r  d i me n s i on ,  b u t  g re a t e r  we i g h t ,  met t h e  

s p ec i f i ca t i on o f  t h e  G g ra d e  o n  a v e rag e ,  w h i l e  i n  T r i a l  X I  t h ey 
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chose carcas ses of  s i  i g ht l y  g reater  d i me n s i on s , b u t  s i m i l a r we i g h t  

f o r  t he G g rade . 

The  resu l t s p resen ted i n  Ta b l e  4 . 2 4 s how t h a t  i n  T r i a l  X 

t h e re wa s a s i g n i f i ca nt l y  g reater d e p t h  of f a t ove r t he 1 2t h  r i b  

( 2 . 4  mm , P < 0 . 0 5 )  i n  carcasses  1v h i c h g raded  G t h a n  i n  c a r c a s s e s  

g ra d ed P 1 . How ever F i g s .  4 . 7  a n d  4 . 8  show t ha t  t h e re w a s  a 

con s i d e r a b l e  va r i at i on i n  f at d e p t h  w h i c h w a s  o u ts i de t h e  ra n g e  

s pec i f i ed f o r  t h e  G g ra d e .  S i xty p e rcent o f  ca rca s ses  t h a t  g raded  

G i n  T r i a l X h a d  f a t d e p t h s  l y i n g outs i d e t he s p ec i f i ed r a n g e , w i t h 

one  ca rca s s  h a v i n g E g ra d e  spec i f i cat i on s  ( F i g .  4 . 7 ) . T h e  s i t u a t i on 

was  worse i n  T r  i a I X I w h ere ca rca s s e s  g raded G actua I I y h a d  I ow e r  

average f a t  d e pt h s  t h a n  t hose g ra d ed f_) 1 ( 0 . 1 mm , n .  s . Tab  I e 4 .  2 5 ) . 

E i g h ty-e i g ht  p ercent  o f  ca rcasses  g r a d e d  G i n  T r i a l  X I  h a d  f a t  

d e p t h s  o u t s i d e t he g ra d e  spec i f i ca t i on s  ( F i g . 4 . 8 ) . 

Grad e r s  had  mo re s u ccess  i n  a s sess i ng f a t  cover w i t h reg a rd 

to P 1  sta n d a rd s ,  t h e  a verage va l u e s  a re w i th i n  t h e  s p ec i f i ed r a n ge . 

A l though  30% a n d  25% i n  T r i a l s  X a n d  X I , res p ect i ve l y  o f  ca rcas ses 

w h i ch were g ra d e d  P 1  h a d  fat va l ues  outs i d e the g ra d e  s p ec i f i ca t i on s .  

However most o f  t hese w e re w rong l y  c l a s s i f i ed b y  on l y  1 o r  2 m i  1 1  i ­

met res . T h u s  i t  wa s a p p a re n t l y  eas i e r t o  c l a s s i f y " l ea n "  ca rca s ses 

t h a n  " f at" ca rca s ses  i n  re l at i on to g ra d e  s ta n d a rd s . 

T a b l e  4 . 2 4 s hows t hat a s i g n i f i ca nt l y  h i g h e r  p e rcentage o f  

excess f a t , a n d  a l ower  percentage o f  l ea n  were t r i mmed f rom ca r ca ss ­

e s  g ra d ed G i n  T r i a l  X .  T h i s  cor re s po n d s w i t h g ra d e  exp ecta t i on s .  

But comp l ete l y  contrad i ctory . re s u l t s a re noted i n  T r i a l  X I  

< Ta b l e  4 . 25 )  w he re a s i g n i f i ca nt l y  l ow e r  a nd h i g he r  p e rcentage o f  

fat  a n d  l ea n  r e s p ect i ve l y  wa s t r i mmed f rom ca rca s ses g raded  G .  

T h e re was I i tt l e  d i f f e re nce i n  t he pe rcenta g e  o f  bone b etween t h e  



T r i a  I X 
No . of 

Ca rcasses 

Fat depth  ( mm )  

T r i  a I X I  

No . o f  

Ca rcasses 

Fat d epth  ( mm )  

G ra d e  1 

6 

4 

2 

6 

4 

2 

3 6 
L 

9 1 2  
P l  G 

1 5  1 8  2 1  
T 
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F i g .  4 . 7  F req u ency d i str i but i on o f  c a rcasses  g raded  G i n  T r i a l s  
X a n d  X I . r� u r n be r vei"sus f at depth  at  tho  1 2t h  r i b .  

2 4 

I 

24 

A I  I c a rc a s ses s ho u l d  I i e  w i t h i n  the s h a d ed a rea ( 1 3- 1 8  mm l . 

T r i a l  X 6 

No . of  

ca rcasses  4 

2 

Fat depth  C mm )  

T r  i a I X I  6 

No . o f  
4 

ca rcass_es  

2 

Fat  depth  ( mm )  

Grade 1 

F i g .  4 . 8  

L P 1  G T 

F req u ency d i st r i b ut i on of  ca r casses  g ra d e d  P 1  i n  Tr i a l s  
X a nd X I . N umber Vei"sus f at depth  at  t h e  1 2t h  r i b .  
A I  I c a rca sses s h o u l d  I i e  w i t h i n  t he s h a d ed a rea ( 4- 1 2  mm ) . 

Export g ra d e  sta n d a r d s  for  f at d e pt h : L 

G = 1 3- 1 8  mm , T = 1 8-24  mm , E = >24  mm . 

1 - 3 mm , P l  = 4- 1 2  mm , 

I 

E 

E 
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g rades  i n  e i t h e r  t r i a i  a l t h o u g h  a s i g n i f i ca n t , b u t  sma l l ,  

d i f f e r e n ce was  reported i n  T r i a l  X .  T h e  s i g n i f i ca n t  d i f f e re n ce 

i n  percentage l ea n  ten d s  to r e f l ect t h e  d i f f e rences i n  exce s s  

f a t  t r i m  i n  each ca se beca use ca rca s s e s  i n  t h e  two g ra d es h a d  

s i m i l a r l ea n  t o  b o n e  rat i os .  

I n  T r i a l  X ca rca s ses g raded  P I  w e re wort h Se / kg more t h a n  

those g ra d ed G o r  $ 1 3 . 00 more f o r · a 260 kg ca rc o s s . I n  T r i a l  X I  

the ad vantage was  6c/ kg o r  $ 1 5 . 60 mor e  f o r  a 260 kg carca s s , yet 

i n  t h i s  t r i a l  ca rca s ses g raded  G a p p ea red to have s u p e r i o r ca rca s s  

cha racte r i st i c s ( see Tab l e  4 . 2 5 )  i n  t e rms o f  t h e  p e rcentage y i e l d , 

we i g h t  o f  l ea n  a n d  carcass  we i g h t . 

T h e  f a i l u re o f  t he g rad i n g sys tem to con s i stent l y  i d e n t i f y 

ca rca s se s  w i t h s u p e r i o r compos i t i on h a s  s e r i o u s  i mp I i cat i o n s f o r  

p rod u c e r s  a n d  t h e i n d u s t ry a s  a w ho l e .  A system t h a t  wo r k s  on  

overs- a n d - u n d e rs c a n not b e  expect ed t o  rewa r d  p ro d u c e r s  w h o  set 

l ong-term goa l s  i n  t h e  p rod uct i on o f  catt l e  w i t h  s up e r i o r ca rca s s  

c h a ract e r i st i cs .  
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Se l e ct i on o f  rangy  steers  resu l ted  i n  i n c rea sed beef  p ro­

d u c t i on ( y i e l d  o f  l ea n  mea t ) i n  A n g u s , Beef Shorthorn a n d  Here­

ford  s tee rs  w hen compa red t o  s hort-ty p e  stee r s  of  th ese b reed s . 

T h e re was , howeve r ,  con s i d e ra b l e  v a r i a t i on i n  ca rc a ss compos i t i on 

i n  each type g ro u p . 

T h e  ma i n  reason f o r  t h e  i n c reased y i e l d  of  l ea n  beef  was  

the s u pe r i or i n i t i a l I i vewe i gh t  o f  ra n g y  steers when  se l ected at  

wean i ng .  A secon d a ry rea son , of  eq u a I i mportance to t h e  f i rst  

i n  Bee f S horthorn  a n d  Hereford  types , w a s  t h e  m o r e  rap i d  g row t h 

rate of rangy steers , w h i c h ( b eca u s e  o f  t h e  exper i menta l des i g n ) , 

re s u l ted i n  rangy  stee r s  be i ng ovG r - f i n i s hed . Th i s  a d verse l y  

a f f ected  t h e i r  ca rca ss  compos i t i on ,  b u t  when  t h e  d a ta were cor rected 

for " n o rma l "  ca rca ss  vJe i g ht/compos i t i on re l at i on s h i ps t h e re w a s  

I i tt l e  d i f f erence i n  t h e  a verage compos i t i on o f  t h e  t y p e  g rou p s . 

Dou bt i s  cast on  t h e  va l i d i ty of  s u ch  a n  a n a l y s i s  o f  cova r i a n ce 

b eca use o f  the  sma l I r a n g e  of we i g h t  w i th i n  each  type g roup  a n d  

t h e  ext ra po l at i on ove r  t h e  w i d e r  r a n g e  o f  we i g ht t h a t  ex i sted 

b etween types . 

Obv i ou s l y  i f  t y p e  i s  a s soc i ated w i t h g rowt h  rate then  s l a ug h t e r  

a t  a constant age wo u l d  n e cessa r i l y  resu l t  i n  we i g h t  d i f f e rences 

and  we i g h t  re l ated c h a nges i n  compos i t i on .  T h e  a n a l ys i s  of  eo­

va r i ance  i g no red t h i s  t act . S e r i a l  s l a ug ht e r  of r a n d om l y  c hosen  

steers i n  each ty pe  g ro u p  wou I d  have p rov i d ed a " b etter 1 1  est i mate 

o f  we i g h t  re l ated c h a n g e s  i n  compos i t i on .  
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I n c rea s ed y i e l d  of  b ee t  i n  rangy  Ang u s  steers w a s  not re l ated 

to g rowth rate ( no s i g n i f i ca nt d i f f e rence b etween t y pes ) but was 

re l a ted to s e l ect i on o f  heav i er steers a t  wea n i ng .  A secon d a ry 

rea son for  i n creased beet p rod uct i on i n  A n g u s  steers w a s  t h a t  

ra n g y  steer s  were l ea n e r  t h a n  s hort stee rs . D i f f e re n ces i n  com­

pos i t i on between t y p es were  not l a rg e , mos t  b e i ng l es s  t h a n  two 

p e rcentage u n i t s .  T he re was  con s i de ra b l e  v a r i at i on i n  compos i t i on 

a n d  ca rca s s  d i men s i on s  w i t h i n  each type . 

T h e  st u dy p rov i d es  ev i d en ce t h a t  v i s u a l s e l ect i on f or rangy , 

l a te r- mat u r i n g  t y pes of  steer s ,  w i  I I i mp rove p rod u ct i o n i n  t h e  

ma i n b ee f  b reed s i n  New Zea l a n d .  T h e  t r e n d  i s  i n  t h e  r i g h t  

d i rect i on a l t houg h i mp rovemen t  i n  terms o f  ca rcas s compos i t i on 

ma y not b e  l a rge , a n d  t he reasons f o r  i n c rea sed p rod u ct i on v a r i o u s .  

T he i mporta n ce of h ea v y  w ea n i n g we i g h t  a n d  i ts  e f f ect on 

s u b se q u e n t  g rowt h  an d f i na l w e i g ht have  been rev i ewed b y  P re sto n  

a n d  W i  I I i s ( 1 97 4 ) . 

Facto rs  know n to a f f ect wea n i ng w e i g h t  were rev i ewed b y  

Preston a n d  W i  I I i s  ( 1 9 7 4 ) , N i co l I ( 1 9 7 5 ) a n d  A n d e rson ( 1 9 7 7 ) . 

N i co l  I s howed t h at  va r i at i on i n  ag e at wean i ng acco u n ted f o r  u p  to 

4 1 . 9% o f  va r i at i on i n  wea n i ng we i g h t  i n  7 , 7 70 Here f o r d  wea n e r s  a n d  

35 . 5% i n  1 6 , 665 A ng u s w ea n e r s . Sex w a s  t h e  n ext most i mp o rta n t 

sou rce of v a r i at i on .  V a r i at i o n between h e r d s  accou nted f o r  1 5 . 6  a n d  

1 5 . 0% o f  v a r i at i on i n  wean i ng we i gh t ,  r e spect i ve l y .  Oth e r  ma i n  

e f f ects ( ag e  of d am ,  yea rs )  a cco u nted f or l es s  t h a n  1 0% of  v a r i at i on 

i n  wea n i ng we i g h t  a n d  most i nteract i on s  l ess  t h a n  2 % . T h e  h e rd x 

yea r i nt e ract i o n  acco u nted t o r  1 9 . 1 a n d  1 9 . 5% of  wean i n g we i g h t  

v a r i at i on i n  Here fo rd a n d  A ng u s  h e rd s . 
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Ken n e d y  a n d  Hen d e r son ( 1 9 7 5 ) reported t h at h e r d s  acco u nted 

f o r  24 to 4 1 %  o f  va r i at i on i n  wea n i n g we i g ht and f rom 3 1  to 44% 

of  v a r- i a t i on i n  y ea r ! i n g we i g ht w h i l e other  f a ctor s  ( yea rs , s i r-es , 

yea r - h erd , yea r-s i re )  acco u nted f o r  l es s  t ha n  1 0% o f  v a r i a t i on i n  

w
_
ea n i ng w e i g h t . Ever i tt ,  J u ry a n d lrJ a r d  ( 1 9 7 5 )  s howed a h i g h l y  

s i g n i f i ca n t  e f f ect o f  p re-t ra n s f e r env i ronmen t s  on t h e  s u b s eq u e n t  

w e i g h t s  o f  F r i es i a n ,  H e r e f o r d  x F r i es i a n a n d  S i mme nta l x F r i es i a n 

steers wh i c h were g ra z e d  on d i f f erent f a r ms to 1 6  weeks o f  �ge 

t h e n  t ra n s f e r red to a common e n v i ronmen t .  On  average 97% o f  

t h e  d i f f e rence i n  t r a n s f e r  I i v ewe i g ht p e r s i sted a y ea r  l at e r . 

Between h e r d  d i f f e rences a re so u rces of  v a r i a t i on i n  w ea n i n g we i g h t  

i n  t h e  A n g u s  ( T r i a l  X I ) a n d  Beef S h ort h o r n  types , b u t  not i n  t h e  

A n g u s  ( T r i a l  X )  a nd Here f o r d  t y pes . Age , s i re a n d  dam  e f f ects w e re 

u n kn ow n . Ba rton ( 1 967 ) a n d  P reston a n d  W i  I I i s  ( 1 9 7 4 )  rev i ewed 

t h e  s u bj ect of I i ve a n i ma l  j u d geme n t  a n d  f o u n d  t h a t  mo re " exp e r i enced " 

p e rsons were  a b l e  to d i scern  b etween co n f o rmat i on ty p es to a g reate r 

extent -t- h a n  l es s  " ex p e r i enced " ones . 

I n  t h e  p resent exp e r i me n t  t h e catt l e  were se l ected by  

expe r i enced catt l emen , b ut a s  ea ch  type  was  se l ected ( w i t h i n  a 

b reed ) b y  d i f f e rent peop l e  t h e  o p p o rt u n i ty ex i sted f o r  d i f f e rent  

i nt e r p retat i on s  o f  shape  b ut t h i s i s  a n  u n known f a ctor h e r e . 

T hese resu l t s w i  I I b e  o f  u s e  to catt l emen w ho h a ve to se l ect 

steers  w i thout  acce s s  to p e r f o rma nce reco r d s  o r  I i vew e i g ht mea s u re­

men t s . S uc h  p u rc ha ses  occ u r ma n y  t i mes d a i l y  t h ro u g h o u t  New Zea l a n d  

a t  sa l eya r d s  a n d  o n  f a rms w h e n  store catt l e  a r e  bou g h t  so l e l y  o n  t h e  

b a s i s  o f  v i s u a l a p p ra i sa l . 
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l t  i s  s ug g e sted that  w h e re pos s i b l e  t he v i s ua l a s se s sment 

of steers s ho u l d  be ma d e  i n  conj u n ct i on w i t h p er forman c e  r eco r d s 

to eva l uate a n i ma l s  on the  b a s i s  o f  pe r f o rma n c e  cha racte r i st i c s 

( w e i g ht a nd g rowt h  rate ) a n d  I i ke l y  ca rca s s  compos i t i o n . 
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