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ABSTRACT 

Southdown s heep from genet i c  l i nes t h at h av e  been deve l o ped at  

Mas sey U n i ver s i ty by se l ect i ng for  and aga i n st  we i ght-corrected fat

depth meas urements made u l trason i c a l l y  o n  th e l i v e  s heep , were 

eva l u ated for c arcas s  and meat qua l i ty character i s t i c s  i n  4 
exper i me nt s ,  wh i l e  th e i r  cro s s bred offs pr i ng from Romney ewes were 

eva l u ated i n  2 exper i ment s .  No s i gn i fi cant d i fferences were fou nd i n  

d a i l y  l i ve-we i ght g a i n s  between the  two s e l ect i on l i nes , b u t  . the fat

l i n e an i ma l s h ad greater fat depth s at C and to a l es ser  extent at J ,  

52, LG a nd L2. Ti s s ue  depth GR was a l so s i gn i f i c antl y greater i n  the 

fat l i n e .  

Compar i son s  a t  t h e  s ame we i ght showed that s i des from t h e  meaty 

l i n e conta i ned more  musc l e  and bone wi th l es s  fat than t ho se  from the 

fat l i ne ,  but  the  meaty- l i ne carcasses  h ad a re l at i ve l y  l ower 

dres s i ng-out  p ercent .  Carc ass  l ength was s i gn i fi cant l y l o nger  for the 

meaty- l i ne  than t he  fat - l i ne an i ma l s ,  but the  max i mum wi dth beh i nd the 

s1;oul  der was greater for the fat 1 i ne .  The 1 ength· of 1 eg and sever a 1 
bones ( femu r ,  h umerus , rad i u s ,  and t i b i a and fi b u l a )  were greater for 

th e meaty l i ne th an  the fat l i n e .  Wi th t h e  excepti on  o f  t he  h i gher 

rack  c u t  percent i n  the fat l i ne ,  the two s e l ect i on l i nes  d i d  n ot 

d i ffer i n  th e we i ght d i s tr i b u t i on  among the  s hou l der , l o i n ,  and l eg 

cuts  wi th i n  the  s i de ,  or i n  the  d i str i but i on of musc l e ,  bone  and fat 

we i g ht s .  When  adj u s ted to the s ame s i de fat we i g ht , t h e  s i de from the  

fat l i ne conta i ned more s ubcu taneous fat , more i ntramu s cu l ar fat , and 

l e s s  i ntermu s cu l ar fat . 

Based on  s uc c i n i c  dehydrogen ase s ta i n i ng proc ed ures , M .  

s emi tend i no s u s  from t h e  fat l i ne was found t o  h ave a s i gn i f i cant l y  

h i gher percent o f  red musc l e  f i bre ( sR )  and a correspond i ng l y  l ower 

percent of  i ntermed i ate ( aR ) and wh i te muse 1 e fi bre  ( aW ) . No 

s i gn i f i c an t  l i ne  d i fferences were observed for the d i ameter of the 

th ree m u s c l e-fi bre types .  

For  f i ve  ad i pose  t i s s ue  d epots ( s u bcu taneous , i ntermu scu l ar ,  

k i dney, omenta l  and mesenter i c )  ad i pocyte s i ze was greater for the  fat 

l i ne .  I n  add i t i on ,  the s ubcu taneous fat depot of fat- l i ne s heep 

conta i n ed s i gn i f i cant l y more ce l l s  i n  one of the three exper iments . 



E q u at i on s  re l at i ng s i de fat  percent wi th fat percent of the r ac k  

cu t (8 to  12 r i b )  d i ffered s i gn i fi cant l y  between the two l i nes w i th 

regard t o  i ntercept . Th i s  effect appeared to  be d u e  to the sma l l 

over l ap i n  fat percent va l ues  for t he  two l i nes . 

S e l ect i on l i ne  d i fferences i n  i nd i ces  of meat q u a l i ty ( W arner

Brat z l er s hear force , s arcomere l ength , refl ect ance ,  expres sed j u i ce ,  

cook i ng l o s s  and pH ) for four mus c l e s  ( Mm .  l ongi s s i mus , b i ceps 

femor i s ,  s emi ten d i nosus , s emi membranos u s ) were general l y  sma l l and 

non-s i gn i f i c ant . Meat from an ima l s of the  two se l ect i on l i nes d i d not 

d i ffer s i gn i f i cant l y  in  th e extent to wh i c h  shear va l ues  decreased i n  

response  to  el ectr i ca l  st imu l at i on ,  to  age i ng for 15 days (� 
semi membranosus ) ,  to the remova l  of co l d-s horten i ng cond i t i on s  (� 
b i ceps  femor i s ) ,  or to not t r immi n g  the s ubcutaneous fat over the M .  

l ongi s s i mus . However , the shear  force v a l ues  and s arcomere l engt h s  

from both l i nes  were s i gn i f i cant l y  affected b y  a l l o f  these post

mortem treatments . 
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s t i mu l at i on o n  s hear force va l u e s  of � b i ceps femor i s  

for Southdown r ams from two se l ect i on l i ne s  ( f at and 

meaty ; Exper iment  5 ) .  Least squares means  for the two 

treatments and t he  d i fference between  t he  treatments 

are s hown . Standard error b ars  are i nc l u ded and above 

each set  of four h i s tograms are shown the  l eve l s of 

s i gn i f i cance of t h e  fat vers u s  the meaty l i nes , of the  

unst i mu l ated ( C )  versus  the s t i mu l ated ( ES )  treatments  

and of the i nteract i on 

4-40 The effect of po st-mortem temperature and  e l ect r i c a l  

s t i mu l a t i on o n  s hear  force v a l u e s  of � b i ceps femor i s  

for Southdown r ams from two s e l ect i on l i ne s  ( f at and  

meaty ; Exper i ment  6 ) .  least sq u ares mea n s  for the two 

treatments and t he  d i fference between t he  treatments  

are  s hown . Standard  error bars are i nc l u ded and above 

eac h  set of four h i stograms are s hown the l eve l s of 

s i gn i fi cance of the fat vers u s  the  meaty l i ne s ,  of the 

uns t i n 1ul a ted ( C )  v e r s u s  the s t · mu l ated ( E S )  t re atments  

and of the i n teract i on 
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L I ST OF  F I GURES ( co nt i n ued ) 

F i gure P age 

4-41 The effect of post -mortem age i ng and e l ectr i c a l  s t i mu 

l at i on o n  s hear force v a l u es of  M .  s em i membranosus  

for  Southdown r ams from two se l ect i on l i ne s  ( fat and  

meaty ; Exper i ment  5 ) . Least  squares means  for the two 

treatments and the  d i fference between  the  treatments 

are s h own . St and ard error bars are i nc l u ded and above 

e ac h  s et of four h i stogr ams are shown the l eve l s  of 

s i gn i fi cance of th e fat versus  the meaty l i nes , of the  

u n s t i mu l ated ( C )  versus  the s t i mu l a ted ( ES )  treatments 

and of the i n teract i on 

4-42 The effect of  post-mortem age i ng and e l ectr i c al  s t i mu 

l at i on o n  s hear force v a l ues  o f  M .  s em i membranosus  

for Southdown r ams from two se l ect i on  l i nes  ( fat and  

meaty ; Exper i ment 6 ) .  least sq uares means  for the two 

treatments and the  d i fference between  the  treatments  

are  s hown . St andard error bars  are  i nc l uded and  above 

each set of four h i stogr ams are shown the l eve l s  of 

s i gn i f i cance of th e fat vers us  the meaty l i nes , of the 

u n s t i mu l ated ( C )  versus the s t i mu l ated ( ES )  treatments  

and of the i n teract i on 

5- 1  R am carcasses  of the  s ame we i ght from the  fat ( on l eft )  

and meaty ( o n  r i gh t )  groups  of Exper i ment 3 ,  showi ng 

typ i c a l  d i fferences i n  c arcass  s h ape  and appearance 
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