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Principal Component Analysis of Phenotypic Indices in
Tibetan Valley Sheep
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Abstract: To analyze the principal component of phenotypic indices of Tibetan valley sheep, 154 adult ewes were randomly selected, and weight
and body size were measured. Relevant variables were analyzed, modeled and predicted with statistic software to access the somatotype of Tibetan
valley sheep. The results showed that there was a positive correlation between body length (57.73+5.04) cm, whither height (51.81+4.46) cm, ab-
dominal perimeter(82.60+7.7)cm, heart girth(74.82+7.18)cm, rump height(53.02+3.20)cm, rump length (17.82+1.50)cm, thorax depth(23.21+
2.11)cm, chest breadth (5.78+3.18) cm, rump width (12.48+2.37) cm, shin circumference (6.12+0.45) cm, head width (10.94+1.41)cm, and the
body weight (26.76+4.62) kg (p<0.01). In stepwise fitting regression with 13 phenotypic indexes, abdominal circumference, chest breadth, thorax
depth, rump height, and body length had the statistically significant indexes, among which chest breadth had the most indirect effect on body
weight, and the indirect effect on chest breadth, thorax depth, rump height, body length, and body weight was greater than the direct effect. Based
on 14 phenotypic indicators, principal component analysis showed that four components were extracted , accounting for 65.18% of the total variance.
Among them, PC1 was highly correlated with somatotype-related indicators, and PC2 was correlated with headform-related indicators. Using princi-
pal component analysis to extract factors, the linear regression equation of body size and weight was fitted, BW=26.7604-3.957PC1—0.678PC3 —
0.384PC2 (R?=0.762, SE=0.492). Taken together, principal component analysis can be used to evaluate the body appearance of adult ewes of Ti-
betan valley sheep, and it is more accurate to predict body weight by using principal component factors than by using phenotypic indexes directly to
perform linear regression fitting.
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