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Breeding Structure of the Japanese Brown
Cattle Population in Kumamoto Prefecture

Shuntaro KoBa

Kumamoto Prefectural Agricultural Research Center,
Koshi-machi, Kumamoto-ken 861-11

In order to clarify changes in the breeding structure of the Japanese Brown Cattle
population in Kumamoto Prefecture, breeding cows were sampled from the population at
intervals of § or 11 years from 1955 to 1990 and the values of inbreeding coefficient,
components of current inbreeding and inbreeding expected from relationship, index of
subdivision and effective population size were cstimated.

The results were summarized as follows: 1) The inbreeding coefficient of this breed
has increased from 0.83% in 1955 to 3.36% in 1990. 2) The average coefficient of
relationship has increased from 0.89% in 1955 to 4.21% in 1990 and the values for the Aso
and Kuma area were higher than other areas. 3) The index of subdivision (F/F') shows
that the local or strain division occured in this breed. 4) The effective population size
was reduced to 50% in 1966 as compared with 1955, was double again in 1975 and was
reduced to 50% again in 1985. The emigration and immigration of breeding stocks
between areas is still happening. §5) Bulls belonging to the Shigetama and Mitsuura line
showed high genetic contribution of 64.9% and 23.4%. 6) The breeding population of
Japanese Brown Cattle has differentiated between areas, and no tendency to genetic
homogeneity has been observed in the past 35 years.
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Table 2. Inbreeding expected from current
inbreeding (F”) by year (%)

Area 1955 1966 1975 1985 1990
Tamana 0 0 1.49 0 1.66
Kamoto 0 0.66 0 0.93 0
Kikuchi 0 0 0 1,8 0.04
Aso 1.00 0.73 0 0.62 0,91
Kamimashiki 0.74 1,39 0 0,33 0.8
Shimomashiki 0 0 0.55 0 0.61
Kuma 0.20 0 0,32 0.27 o]
Total 0.47 0.46 0.20 0.62 0.56

Table 3. Relationship coefficient (R) within
area by year (%)

Area 1955 1966 1975 1985 1990
Tamana 1.25 1.08 1,05 0,21 13.84
Kamoto 0.69 0.49 0.79 2.72 6.84
Kikuchi 1.29 0.62 0.44 3,42 4,87
Aso 2,41 2.22 1,52 6,90 11.97

Kamimashiki 1.01 0.99 1,24 1,89 3,17
Shimomashiki 1.14 0,69 1.12 1.31 7.20
Kuma 1,31 0.86 2,60 5.10 9.8

Total 0.89 0.89 1.3 2.61 4,21

Table 4. Index of subdivision (F/F’) by year

Area 1955 1966 1975 1985 1990 Area 1955 1966 1975 1985 1990
Tamana 0 0.97 1,81 138 6.02 Tamana 0 1.79 3.45 13.14 0.87
Kamoto 0.07. 0.97 0.3%9 2.07 1..81 Kamoto 0.20 3.88 0.80 1,52 0.44
Kikuchi 0.37 0,87 0.69 2,84 224 Kikuchi 0.67 2,81 145 1.49 0,92
Aso 1,73 2,19 2,18 3.65 4.67 Aso 1,44 1,97 0.60 1.06 0.78
Kamimashiki 0,92 2,02 1,84 2,87 3.38 Kamimashiki 1,84 2,02 1,50 3,68 2,13
Shimornashiki 0 0.6l 0,04 1,15 1,74 Shimomashiki 0 1.74 0,07 1.74 0.16
Kuma 0.24 0,87 0.90 2,22 2,89 Kuma 0.37 2,03 0.51 0.87 0.53
Total 0.83 1.26 1,34 2,38 3.36 Total 1,93 2,80 1,18 1.82 1.74
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Table 5. Effective population size by year

Area 1955 1966 1975 1985 1990
Tamana 101,33 33,89 86.56 42,91 18.80
Kamoto 94,01 38,99 101.62 54.36 55.75
Kikuchi 45,92 41,92 81,04 65.86 86.02
Aso 41,15 54,72 100.00 156,00 57.73

Kamimashiki 50.87 36,74 56,01 41.27 46.73
Shimomashiki 26.44 31,74 75.14 35.61 39.32
Kuma 120,69 58.40 98.11 83,48 30.88

Total 370,69 188.57 341,09 165,26 175.79‘
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Table 6. Immigration rate of breeding cattles
by year (%)

Area 1955 1966 1975 1985 1930
Tamana 48,08 33.89 85,30 83,33 100,00
Kamoto 28,87 17.65 67,00 44,44 71.43
Kikuchi 37.91 17,76 56,98 36,23 45.21
Aso 2,46 4,10 34,15 3,56 32,06

Kamimashiki 37.96 33.34 54,17 7,32 53.45
Shimomashiki 42,59 40.00 48.84 30.77 57.14
Kuma 19,33 7.36 48,71 3.76 23,59
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Table 7. Genetic contribution of active bulls to cow population in 1955, 1975 and 1990

1955 1975 1990
Bulls GC(%) Bulls GC(%) Bulls GC(%)
Shigetomi 1.10 Somaru 3.17 Shigekawa-10 17,12
Yoshitomi 0.97 Shigetama 2.99 Mitsutake 14.43
Kinzan 0.9 Shigemaru 2,92 Shigekawa-2 14.21
Maruhisa 0.76 Kusazakura 2,32 Shigetakara 5,32
Fukutomi 0.68 Matsuhama 2.24 Shigekawa-1 4,65
Yamamitsu 0.67 Sohisa 2.22 Shigekawa 3.89
Haruiwa 0.67 Shigekwaa 2,01 Mitsushigekawa 3.54
Kozakura 0.63 Mitsuura-5 2.01 Kikushigekawa 3,54
Kaminishiki 0.62 Shigeyoshi 1.70 Sogetsu 3.04
Marutama 0.56 Asasakae 1.66 Shigetama 3.01
Takamine 0.56 Hisahama 161 Kyuko-5 2,97
Hanatsugi 0.5% Mitsuura 1.44 Soshoku 2.86
Natsutaka 0.55 Shigeyuki 1.44 Hatsutakara 2,75
Kikusan 0.48 Sochu 1.41 Shigekawa-28 2,47
Hisamaru 0.48 Kikutama 1.39 Kyugetsu 2.28
Marunami 0.48 Kyuei 1.39 Shigehachi 2,25
Yoshihana 0.48 Hamafuji 1.3 Shigenami 2,18
Shigesakae 0.48 Shigehisa 1.34 Kosen-2 2.12
Kohsan 0.48 Mitsuura-10 1.33 Mitsuyuu 1.64
Haruyama 0.48 Hamani 1285 Fukuryu 1.88

GC : Gentic contribution value calculated by the method of Wiener
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Fig. 1. Time trends of inbreeding coefficients and their components

from 1955 to 1990.
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