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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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