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ABSTRACT 

Thirty-six 6-8 month South-down ram lambs, 18 each from the high and low-backfa t 

selection lines established at Massey University in 1976, were used in this study to evaluate 

some carcass corn position characteristics. 

Animals were randomly allocated within lines within sire groups into three lots of 12 

rams  each and were housed in metabolism crates on a lucerne chaff diet (1.3 maintenance) .  

Af ter a 10-day adjustment period, an  intravenous urea challenge was administered t o  the 

animals  ( 120 mg/kg LW) and blood samples were collected before and after the infusion . 

R a m s  were slaughte red within 5 - 7  days of the u rea cha llenge and half - carcasses were 

separated into soft-tissue and bone. 

Differences in body compo si t ion between the se lect ion l ines were greatest for 

measures of fa tness .  They were found to a lesser ex tent in some other characteristi cs ,  

especially those that have been reported prev iously to have posit ive or nega tive genetic 

correlations with backfat depth . Thus. carcasses from the high -backfat line, when compared 

a t  the same carcass weights had signif ican tly greater fa t depths a t  C. J, GR,  S2 and L3, by 

56.7 %,  37.1%, 26.1%, 33.3% and 51%, respectively. The high-backfat line group also had 

significantly greater amounts of kidney fat, higher chemically analysed fat percentage in the 

ca rcass soft-tissue, larger intermuscular fat cell diameter, shorter carcasses, lighter heart and 

liver weigh ts,  deeper (B) and narrower (A) cross sections of M. longissimus, and slightly 

higher (P < 0. 10) dressing-out percentages .  

Moreover, at the same carcass weight, the results of the current study agree well with 

previous studies in showing that fatter lambs had a higher proportion of the fatter cuts (rack 

cuts)  and a lower proportion of the leaner cuts  ( shoulder cut s ) .  The high-backfat l ine 

a n i ma l s  a l s o  h a d  l igh t e r  t o t a l  s ide bone w e ight ,  and s h o r t e r  l e n g t h s  and sma l le r  

circumferences of the humerus, radius & ulna, femur and tibia b ones in  the carcasses, which 

agrees with the negative genetic or phenotypic correlations reported elsewhere between 

backfat thickness and bone weight,  bone percentage or bone length in sheep. 



11 

At the same total side bone weight, l ine effects on bone distribution in the current 

study were less marked than the previous work with 17-month-old rams, with significantly 

higher weight s  of bone in the rack cut, lower weights  of bone in the leg cut and lighter 

h u merus and femur bone weigh ts for the carcasses of the high-backfat  line.  Shoulder cut 

bone weight in the present study d id not differ between selection lines and the difference was 

in  the opposite direction for the total leg bone cut compared with older rams  in the previous 

s tudy. 

At the same carcass weight ,  similar  total weight of f our muscle in the carcasses of both 

l ines was found, but at the same fat-free soft tissue weight in the side there are few effect on 

the distribution of muscle. The ratio of muscle to bone weight and muscularity are higher in 

the  high-backfat  line when adjusted to the same fat-free soft tissue and total side fat-free soft 

t issue weight plus bone respectively. These results are consistent with previous studies in 

showing that the reduction in backfat thickness have little or no effect on total muscle weight, 

l i t t le effect on muscle distribution and l ower ratio of muscle to bone weight and lower 

m uscularity. 

Line differences in muscle fibre type, proportion and area in the M .  semitendinosus 

were not found in the present study. This result which differs from previous which showed 

higher proportions of (BR) red fibres for the high-backf at line . 

In general, all moisture measurements showed a slightly higher weight and percentage 

in the low-backfat line. 

The prediction of empty body water percentage from the response to a urea challenge 

by measuring the rate of urea dilution in the plasma was  not very successful . The best 

extrapolation estimates of zero-time were obtained using a simple exponential model after 

linear adjustments were made for increasing baseline values.  

It is concluded that divergent selection for and against fatness on the basis of weight­

adjusted ultrasonically-measured fat depth C in the present lines has led to line differences in  

14 kg  carcasses such that the fat line carcasses have more fat, less bone and a similar weight 

of muscle. The urea dilution method as used in this study was found to be unsatisfactory for 

the prediction of carcass composition. 
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