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uver the last 10 years there has been consiaeraale interest in 
New Lealana and Australia in genetic lilanipulation of carcass 
coer$osition of sheep to produce leaner, heavier carcasses. Selection 
responses are affected Dy accuracy of measurement of the selection 
criterion and its genetic relationship with carcass leanness or fat 
content. r\ew Zealana research has in the past used the ether-extract 
fat, protein anu water contents of the carcass as oaseline measurements 
for iliost trial work. Although useful for oiocnemical and nutritional 
experiments, this metnoa aoes not address the important questions of 
variation in tissue distribution and rates of deposition at various 
aepots. These questions are important to ,.Woducers, meat companies 
and scientists for planniny mdrketing strategies, grading and genetic 
improvement proyramirles. In an attempt to answer these questions and 
in particular genetic relationships among carcass traits, a large 
carcass dissection trial was undertaken at kuakura between 1982-1YtyI in 
conjunction with N.Z. Meat Producers Board ana several breed societies. 

i)ver a two year perioa 1431 lamb carcasses representing 110 sire groups 
from four breeds were slaughtered at the Kuakura research abattoir. 
Prior to slaughter all individuals were weighed and fat depth was 
assessed ultrasonically using AILWI\(Z probe. Assessment was made at 
tne carcass C location. After slaughter, carcasses were split along 
the ntia-line, half of eacn carcass was subject to full butcher's knife 
aissection whilst the remaining half was completely minced ana analysed 
chemically for protein, fat and water. One aspect of tnis research is 
reported here, namely; heritabilities, genetic and yhenotypic 
correlations of carcass traits. 

tieritauil+?ies, yenetic and pnenotypic correlations were oDtained oy 
tieWersor.'s b:e thod 3. Uata were corrected for age of dam, breed, sex, 
year, oirth/reariny rank. Data were analysed with covariates of 
either dge at slaughter or pre-slaughter weight. 
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RESULTS AND DISCUSSLONS 

Estimates for traits of major importance are presented in Table 1. 
Heritabilities, genetic and phenotypic correlations between body weight 
and carcass fat depths are similar to other studies (Wolf et al. 1981), 
however estimates for ultrasonic fat depth (UFD) are lower- have 
been reported elsewhere (Bennett et al. 1983). Correlations and 
heritabilities for dissected tissues are similar to values from U.K. 
The favourable correlations between fat depth measurements and total 
carcass components are encouraging for selection programmes 
incorporating these traits in their objectives to decrease total fat 
and increase total lean, though present methods of assessing backfat 
depth in the live animal are of concern. Results presented here 
suggest that present selection programmes at Ruakura, utilising progeny 
test for carcass composition, will produce accurate and reliable 
responses in carcass composition. Associated studies have shown 
considerable operator variation over time and could explain lower 
estimates reported here. 

Table 1 Heritabilities, genetic and phenotypic correlations1 for 
body weight, carcass depths and total body components. 
Analyses at a constant age 

Weights 
Trait' SLW 

Fat depths Dissected Tissue Percentage 
HCW GR CarC UFD TL TF TB PCL PCF PCB 

SLW 0 22 
0:96 

0 96 
0:24 

0 65 
D:70 

0 39 
0:41 

0 37 
0:40 

0 88 
0:91 

0 79 
0:84 

0 69 
0:69 

0 31 
HCW IO:34 

0 49 
0:54 

0 51 
IO:58 

GR 0.53 0.60 0.19 0.54 0.42 0.55 0.79 0.29 -0.51 0.69 -0.68 
CarC 0.47 0.45 0.75 0.23 0.55 0.30 0.53 0.18 -0.41 0.50 -0.40 
UFD 0.59 0.53 0.52 1.12 0.09 0.33 0.45 0.24 -0.30 0.39 -0.31 
TL 0.81 0.87 0.29 0.20 0.35 0.31 0.69 0.46 -0.03 0.37 -0.46 
TF 0.71 0.68 0.73 0.83 0.65 0.30 0.25 0.47 -0.62 0.91 -0.70 
TB 0.83 0.75 0.06 0.17 0.14 0.75 0.28 0.27 -0.20 0.19 -0.13 
PCL -0.14 -0.07 -0.42 -0.58 -0.26 0.39 -0.74 0.09 0.55 -0.71 0.29 
PCF 0.71 0.26 0.57 0.81 0.52 -0.16 0.88 -0.16 -0.93 0.36 -0.64 
PCB -0.26 -0.41 -0.71 -0.53 -0.57 -0.27 -0.66 0.26 0.27 -0.61 0.25 

1 
Genetic correlations below diagonal, phenotypic correlations above 

and heritabilities on the diagonal 

' Slaughter Weight (SWT), Hot Carcass Weight (HCW), GR (GR), Carcass C 
(CarC), Ultrasonic fat depth (UFD), dissected total lean (TL), 
dissected total fat (TF), dissected bone (TB), percent lean (PCL), 
percent fat (PCF), and percent bone (PCB). 

Kesults for dissected lean tissues are presented in more detail in 
Table 2. These results show high heritabilities for dissected lean 
tissue and that there is significant independeme among tissue depots. 
Though selection for total components (TF, TL and TB) would result in 
favourable changes in body composition, these changes would not be 
uniform across all depots. This confirms previous concerns expressed 
by researchers, that compositional changes in tissue distribution 
should be monitored in long term selection programmes. 
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Table 2. Heritabilities, genetic and phenotypic correlations for 
difsected lean tissue. Analyses at constant carcass 
wt 

FL RL LL LeL SHL SKL TL INll- SubF TF TB 

FL 0.21 0.21 
0.25 0.32 0:25 
0.37 0.24 0 26 ::OO 32 ::58 56 -0 16 

0:03 
-0 19 

RL 0.17 0.22 -0:05 
-0 21 ::I7 27 
-0:02 

LL 0.58 0.74 0.27 0.31 0.27 0.23 0.55 -0.29 -0.29 -0.33 0.23 
LeL 0.09 0.44 0.66 0.49 0.42 0.27 0.76 -0.39 -0.36 -0.42 0.27 
SHL 0.45 0.57 0.68 0.72 0.50 0.18 0.67 -0.21 -0.36 -0.34 0.23 
SKL 0.49 0.12 0.48 0.52 0.58 0.25 0.36 -0.34 -0.35 -0.40 0.36 
TL 0.52 0.66 0.91 0.89 0.91 0.65 0.45 -0.29 -0.36 -0.38 0.42 
INTF -0.35 -0.52 -0.81 -0.56 -0.49 -0.37 -0.71 0.32 0.52 0.84-0.25 
SubF -0.52 -0.57 -0.79 -0.59 -0.57 -0.50 -0.79 0.84 0.49 0.90-0.27 
TF -0.46 -0.57 -0.83 -0.60 0.56 -0.46 -0.78 0.94 0.97 0.50-0.30 
TB -0.15 0.15 0.57 0.14 0.17 0.45 0.27 -0.41 -0.44 -0.45 0.23 

1 
Heritabilities on diagonal, genetic correlations below diagonal, 

phenotypic correlations above diagonal 

Flap Lean (FL), Rack Lean (RL), Loin Lean (LL), Leg Lean (LeL), 
Shoulder Lean (ShL), Shank lean (SKL), Total Lean (TL), Intramuscular 
Fat (IntF), Subcutaneous Fat (SubF), Total fat (TF), Total Bone (TB). 
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