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Total numbers of heifers registered in 1980, numbers of sample heifers and the indices

of subdivision in the populations of local districts within four prefectures (Hokkaido, Yamagata,

Tochigi and okinawa)

Total number of Number of Index of
Prefecture Local district registered heifers sample heifers subdivision
Hokkaido . Abuta 271 50 2.22
Shiraoi 145 50 1.26
Iburi 167 50 1.29
Sorachi 158 50 1.04
Kamikawa 109 50 1.45
Tokachi 182 50 0.77
H.A.D.P.C.2 538 53 1.46
Yamagata Higashitagawa 106 50 1.32
Akumi 149 50 1.59
Mogami 343 59 0.99
Higashiokitama 229 50 0.91
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Yaita 102 50 1.47
Nasu 547 a3 1.38
Okinawa Kunigami 415 80 1.38
Shimajiri 242 50 2.41
Miyako 353 83 1.43
Yaeyama 272 50 1.93
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Fig. 1. Geometrical explanation of the ge-
netic distance between population X and Y.
P,: is genetic contribution of i-th base-prefec-
tural population to population X, and Py; is
genetic contribution of j-th base-prefectural
population to population Y.
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1. Abuta, 2. Shiraoi, 3. Iburi, 4. Sorachi, 5. Kamikawa, 6. Tokachi, 7. H.A.D.P.C.*”, 8. Aomori,
9. Iwate, 10. Miyagi, 11. Akita, 12. Higashitagawa, 13. Akumi, 14. Mogami, 15. Higashiokitama,
16. Nishiokitama, 17. Shinjyou, 18. Fukushima, 19. Ibaraki, 20. Shioya, 21. Yaita, 22. Nasu,
23. Niigata, 24. Nagano, 25. Gifu, 26. Hyogo, 27. Tottori, 28. Shimane, 29. Okayama,
30. Hiroshima, 31. Yamaguchi, 32. Saga, 33. Nagasaki, 34, Kumamoto, 35. Ohita, 36. Miyazaki,
37. Kagoshima, 38. Kunigami, 39. Shimajiri, 40. Miyako, 41. Yaeyama

[") Breeders’ prefecture O Multipliers’ prefecture

Fig. 2. Factor loadings of 41 sub-populations plotted on the first and second (A) and the first
and third (B) principal components in Japanese Black Cattle in 1980. The principal components
were extracted from the matrix of average coefficients of relationship among 41 sub-populations.
2 Hokkaido Agricultural Developing Public Cooperation.
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Fig. 3. Diagrammatic representation of
clustering on the basis of average coefficients
of relationship among 41 sub-populations of
Japanese Black Cattle in 1980. * Hokkaido
Agricultural Developing Public Cooperation.
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Fig. 4. Diagrammatic representation of

clustering on the basis of genetic distances
among 41 sub-populations of Japanese Black
Cattle in 1980. ® Hokkaido Agricultural
Developing Public Cooperation.
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Studies on Genetic Differentiation of Japanese Black
Cattle by Means of Multivariate Analysis
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Kyoto Sangyo University, Kyoto-shi 603
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In order to study genetic differentiation of Japanese Black Cattle, multivariate
analysis was applied to the genetic relationships among the sub-populations. The
sub-populations analyzed in this study were 21 prefectural populations and 20
populations of local districts within 4 prefectures (Hokkaido, Yamagata, Tochigi and
Okinawa). The pedigree data were obtained from randomly selected heifers registered in
1980 in each of 41 sub-populations. Firstly, the principal component analysis and the
cluster analysis were applied to the matrix of the average coefficients of relationship
among the sub-populations (R-matrix). Secondly, genetic contributions of birth-
prefectures of ancestors with unknown parents to each sub-population were calculated by
WieNer's method, and genetic distances among sub-populations, i.e., D-matrx, were
computed by applying CavarLiLi-Srorza and Epwarps’s method to the genetic contribu-
tions. Cluster analysis was carried out on the D-matrix. The results are summarized
as follows: 1. Five principal components were extracted from R-matrix. Although five
principal componets explained only 17.1% of the total variance, the scattergrams of
factor loading of each sub-population represented clear patterns according to the
relationship with other sub-populations. 2. The grouping patterns of cluster analysis
showed a high similarity between R-matrix and D-mairix, and most of the Multipliers’
Prefectures and the local districts within the prefectures were divided into three groups;
the first group was composed of the sub-populations which were highly related with
Hyogo, the second and third groups were composed of the sub-populations which were
considerably closely related with Hiroshima and Tottori, respectively. 3. Sub-popula-
tions in the same group tend to distribute in the same district. From these results, it is
proposed that Multipliers’ Region should be divided into a few breeding units, in each of
which the same breeding system would be practiced.
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