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Breeding in "Wagyu” Cattle as Improved Beef Breeds

Ryo INOUE
(Department of Agricultural Technology of Integrated Land Use)

Japanese native cattle, including improved breeds, are generally called "Wagyu”. They
have been kept for one thousand or more years in Japan and used as cultivating and
transporting labour. Some of them had been crossbred by European breeds in the late 19
th century or in the first decade of the 20th century. They were then divided into four
breeds, namely Japanese Black, Japanese Brown, Japanese Poll and Japanese Shorthorn.
Some of the breeds have included many line bred strains. Since about 1960 their use has
been limited to the beef only, for their role of labour have been replaced by cultivating
machines, breding of the beef producing character in "Wagyuu” cattle had started then.

Official progeny tests and performance tests of sires have rapidly improved daily gain
and meat quality. But the results of official progeny tests have not accurately represent-
ed the genetic ability of sires, which are shown in the least-squares analysis of variance
for marketing carcass of the sons. It is necessary to collect much date from marketing
carcasses, in order to genetically analyse the data and to select sires using the results of
this analysis. Heritability estimates and genetic correlation calculated by many workers
in Japan were summarized in this paper.

In Japan, the unit price of the carcass varies greatly according to the marbling score ;
therefore, most cows are tend to be mated to sires that have proved their excellent
marbling ability. Most of these sires are the offsprings of only limmited sires belonging
to a few strains. It is feared that a cow in a few generations might be related to every
potential, desirable mate. Inbreeding depression might delay improvement. Then the
author recommends to developing several strains in "Wagyu” cattles, and to mate them
rotationally.
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Table 1 Percentage of beef-breed cows kept in the nine areas in Japan in 1990

Breed
District Japanese Japanese Japanese Japanese Others Total
Black Brown Short-horn Poll
Hokkaido 4.14 0.51 0.35 — 1.33 6.33
Tohoku 23.39 0.65 2.64 — 0.29 26.97
Kanto 4.38 0.11 0.02 — 0.00 4.52
Hokuriku 0.77 — - - — 0.77
Tokai 1.24 - — — 0.00 1.25
Kinki 3.10 — 0.00 — 0.01 3.11
Chu- Shikoku 8.69 0.74 — 0.09 0.03 9.55
Kyushu 36.58 8.06 — — 0.03 44 .67
Okinawa 2.83 — — — 0.00 2.83
Total 85.14 10.06 3.01 0.09 1.71 100.00

Note : calculated from data investigated by the Japanese government'®.
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Fig. 1 Correlation between sire means in the official progeny test (on horizontal

scale) and sire constants estimated in least-squares analysis of variance for
marketing carcass of the sons (on vertical scale).
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Table 2—(1) Heritability Estimates in Wagyu cattles
Traits Heritability® Breed? Literature®
Fattening Daily Gain 0.36. B-Pr Matsukawa (1967) JJA 38 S 110
0.36, B-Hg Inoue & Nakatsu(1967) JKB48 : 2
0.27, B Inoue & Nakatsu(1968) JKB51 : 12-13
0.76 B-Pr Kumazaki (1969) JTA40S : 25
0.49 B-Pr Kumazaki & Sasaki(1971)JJA 42 S: 116
0.20, B-Pr Matsukawa (1973) BTS 45 : 117-170
0.36c B-Pr Inoue(1974) JJA 45 S 1 107
0.29., B Taotomi et al. (1079)JAS 69 M : 74
0.41. B-Pr Mukai et al.(1982) JAS 73 M : 163
0.43, B Hashiguchi et al. (1982) JJA 53 : 656~663
0.58. B-pr Sasaki et al. (1983) JNK 36 : 36-37
0.59, B-pr Yang et al.(1985) JTA 56 : 193-198
0.05¢ B-0Ok Inoue (1986) JJA 57 : 29-35
0.564 B Wada & Matsukawa (1986) JAS 78 M : 120
0.10, B-Hg Ootagaki et al.(1987) INK 44 : 10-12
0.18. B-Hg Fukushima et al.(1988) JAS 80 M : 218
0.13. R-km Matsumoto et al.(1990) JNK50 : 11-13
0.35: N-Pr Kuchida et al.(1990) JJA 61 : 401-405
Feed Requirement 0.77a B-Pr Matsukawa (1967) JJA 38 S 1 110
0.37 B-Pr Kumazaki & Sasaki(1971)JJA 42 S: 116
Carcass Weights 0.08, B Sasaki et al.(1976) JTA 47 : 354-358
0.47.0.564 B Mukai et al.(1978) JAS68 M : 97
0.40. B Sasaki et al.(1980) JAS71 M : 122
0.33. B Sasaki et al. (1981)JKB 89 : 10
0.40.0.33. B Sasaki(1981) JNK 32 : 11-12
0.85¢ B-Pr Sasaki et al.(1983) JNK 36 : 36-37
0.61. B-Pr Yang et al.(1985) JJA 56 : 193-198
0.21. B Oikawa & Kyan(1986) JJA 57 : 916-924
0.21c B-Hg Ootagaki et al.(1987) JNK 44 : 10-12
0.224 B Wada et al. (1987) JJA 58 : 374-380
0.14. B Fukuhara et al.(1989) JJA 60 : 1128-1134 .
0.17; R-Km Matsumoto et al.(1990) JNK 50 : 11-13
Dressing Percentage 0.77 B-Pr Kumazaki & Sasaki(1971)JJA 42 S : 116
0.51a B-Pr Matsukawa (1973) BTS 45 : 117-170
0.31, B-Pr Inoue (1974) JJA 45 S 1 107
0.12, B Sasaki et al.(1976) JTA 47 : 354-358
0.14 B-Pr Sasaki et al.(1983) JNK 36 : 36-37
0.04, B-OK Inoue(1986) JJA 57 : 29-35
0.464 B Wada & Matsukawa (1986) JAS 78 M © 120
0.134 B Wada et al.(1987) JJA 58 : 374-380
0.20, R-Km Matsumoto et al.(1990) JNK 50 : 11-13
0.15. N-Pr Kuchida et al.(1990) JJA 61 : 401-405
Rib-eye Area 0.00, B-Pr Matsukawa (1973) BTS 45 : 117-170
(.56, B Taketomi et al. (1979) JAS 69 M : 74
0.57, B Hashiguchi et al.(1982)JJA 53 : 656-663
0.77. B-Pr Mukai et al.(1982) JAS 73 M : 163
0.69. B-pr Nomura et al(1983) JKB 95 : 37
0.44. B-Pr Sasaki et al.(1983) JNK 36 : 36-37
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Table 2 —(2) Heritability Estimates in Wagyu cattles (continued)
Traits Heritability® Breed? Literature®
0.94, B-Pr Yang et al.(1985) JJA 56 © 193-198
0.31 B Oikawa & Kyan(1986)JJA 57 : 916-924
0.51. B-Hg Ootagaki et al. (1987) JNK 44 : 1-12
0.64. N Nagamine et al.(1988) JJA 59 : 130-135
0.32, B Fukuhara et al.(1989) JJA 60 : 1128-1134
0.65, N-Pr Kuchida et al.(1990) JJTA 61 : 401-405
Rib-meat Thickness 0.23. B Fukuhara et al.(1989) JTA 60 : 1128-1134
Fat Thickness 0.99. N Nagamine et al.(198) JJA 59 : 130-135
0.13. B Fukuhara et al. (1989) JJA 60 : 1128-1134
0.62. N-Pr Kuchida et al.(1990) JJA 61 : 401-405
Estimated Meat Rate 0.28. B Fukuhara et al.(1989) JJA 60 : 1128-1134
Marbling Score 0.41 B-Pr Kumazaki(1969) JJA 40 S : 25
0.56 B-Pr Kumazaki & Sasaki(1971)JJA 42 S: 116
0.45, B-Pr Matsukawa (1973) BTS 45 : 117-170
0.15; B-Pr Inoue (1974) JJA 45 S 7 107
0.07. B Sasaki et el.(1976) JJTA 47 © 354-358
0.41. B-Pr Mukai et al.(1976) JKB 74 : 34
0.10:0.154 B Mukai et al.(1978) JAS 68 M : 97
0.33. B Taketomi et al.(1979) JAS 69 M : 74
0.39. B Sasaki et al.(1980)JAS 71 M © 122
0.37. B Sasaki et al.{(1981) JKB 89 : 10
0.30.0.37, B Sasaki(1981) JNK 32 : 11-12
0.51, B Hashiguchi et al.(1982) JJTA 53 : 656-663
0.42, B-Pr Mukai et al.(1982)JAS 73 M : 163
0.75, B-Pr Nomura et al(1983)JKB 95 : 37
0.58. B-Pr Sasaki et al.(1983) JNK 36 : 36-37
0.40, B-Pr Yang et al.(1985) JJTA 56 : 193-198
0.53¢ B-Ok Inoue(1986) JJA 57 © 29-35
0.564 B Wada & Matskawa (1986) JAS 78 M © 120
0.38. B Oikawa & Kyan(1986)JJA 57 : 916-924
0.28, B-Hg Ootagaki et al.(1987) JNK 44 : 10-12
0.274 B Wada et al.(1987) JJA 58 © 374-380
0.63. N Nagamine et al.(1988) JJA 59 : 130-135
0.19. B Fukuhara et al.(1989) JTA 60 : 1128-1134
0.15. R-Km Matsumoto et al.(1990) JNK 50 : 11-13
0.86¢ N-Pr Kuchida et al.(1990) JJA 61 © 401-405
Carcass Grade 0.67 B-Pr Kumazaki & Sasaki(1971)JJA 42 S [ 116
0.05, B Sasaki et al.(1976) JJTA 47 : 354-358
0.27. B Sasaki et al.(1980)JAS 71 M : 122
0.34. B Sasaki et al.(1981) JKB 89 : 10
0.23.0.34; B Sasaki(1981) JNK 32 : 11-12
0.42. B-Pr Sasaki et al.(1983) INK 36 : 36-37
0.37: B-Pr Yang et al. (1985)JJA 56 : 193-198
0.26, B Oikawa & Kyan(1986)JJA 57 : 916-924
0.544 B Wada & Matsukawa (1986) JAS 78 M : 120
0.28. B-Hg Ootagaki et al.(1987) INK 44 : 10-12
0.254 B Wada et al.(1987) JJA 58 : 374-380
0.79. N-Pr Kuchida et al.(1990) JJA 61 : 401-405
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Table 2—(3) Heritability Estimates in Wagyu cattles (continued)
Traits Heritability® Breed? Literature®
Carcase Unit Price 0.62, B Sasaki et al.(1980) JAS 71 M : 122
0.36. B Sasaki et al.(1981)JKB 89 : 10
0.56.0.36, B Sasaki(1981) JNK 32 : 11-12
0.534 B Wada & Matsukawa (1986) JAS 78 M : 120
0.244 B Wada et al.(1987) JJA 58 : 374-380
0.27. B-Hg Fukushima et al. (1988)JAS 80 M : 218
Rasing Sire
Final Weights 0.20c B-Pf Sasaki et al.(1982) JAA 55 : 771-779
0.77. B-Pf Sasaki & Sakuma (1991)JAS 84 M : 3
0.70. R-Km Ogata et al.(1991) JNK 52 : 12-14
Daily Gain 0.16. B-Pf Sasaki et al.(1979) JAS 69 M : 73
0.12. B-Pf Sasaki et al.(1982) JAA 55 771-779
0.85, B-Pf Sasaki et al.(1983) JNK 36 : 36-37
0.20, B-Pf Sasaki & Sakuma (1991)JAS 84 M : 3
0.45, R-Km Ogata et al.(1991) JNK 52 : 12-14
Concentrate Intake 0.32. B-Pf Sasaki et al.(1982) JAA 55 : 771-779
Roughage Intake 0.22. B-Pf Sasaki et al.(1979) JAS 69 M : 73
0.02, B-Pf Sasaki et al.(1983) JNK 36 : 36-37
0.31, B-Pf Sasaki & Sakuma (1991)JAS 84 M :© 3
0.30. R-Km Ogata et al. (1991) JNK 52 : 12-14

Body Weight
at Birth
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180-days
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Kumazaki et al.(1962)BCS 9 : 85-95
Kumazaki(1963) JAS 49 M : 6

Kumazaki & Matsukawa (1963) BCS 11 : 27-42
Kumazaki & Matsukawa (1964) BCS 12 : 19-25

Sasaki(1980)JJTA 51 : 852-859
Moriya et al.(1990)JAS 83 M : 51
Sasaki(1980) JJA 51 : 852-859
Kumazaki et al.(1962) BCS 9 : 85-95
Kumazaki(1963) JAS 49 M : 6

Kumazaki & Matsukawa (1963) BCS 11 : 27-42

kumazaki & Matsukawa (1964) JKB 41 : 21

Kumazaki & Sasaki(1972)JJA 43 S: 112

Sasaki(1980) JTA 51 : 852-859

Moriya et al.(1990) JAS 83 M : 51
Matsukawa (1969) JJA 39 S : 44
Kumazaki(1970) BAM 17 : 47-58
Obata et al.(1973) BCS 20 : 63-69
Inoue & Kawai(1976)SRK 12 : 111-118
Sasaki et al.(1983) JKB 95 : 37

Oikawa (1987)JAS 79 M :© 223
Yamagishi et al.(1987) JNK 4 : 6-8
Fukuhara et al.(1989) JJA 60 : 534-541
Fujikawa & Tamura (1991) JNK 52 : 4-5
Kumazaki et al(1962) BCS 9 : 85-95
Kumazaki(1963)JAS 49 M : 6

Kumazaki & Matsukawa (1963) BCS 11 : 27-42

Moriya et al.(1990)JAS 83 M : 51
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Table 2 —(4) Heritability Estimates in Wagyu cattles (continued)

Traits Heritability® Breed?® Literature®

Adult Cows 0.34, N Chiba et al.(1990) JAS 83 M : 58
Body Measurements of Cows

Withers Heights 0.21, B Iwasaki et al.(1981) JAS 72 M : 122
0.16, B Oikawa et al.{1989) JJTA 60 : 894-896
0.89. N Chiba et al.(1990) JAS 83 M : 58
Depth of Chest 0.51, B Iwasaki et al. (1981)JAS 72 M © 122
Heart Girth 0.26, N Chiba et al.(1990) JAS 83 M : 58
Hip Width 0.22, B Oikawa et al.(1989) JJTA 60 : 894-896
Croup Length 0.41, B Oikawa et al.{1989) JJA 60 : 894-896
Calf Price 0.06. B-Hg Inoue & Kawai(1976)SRK 12 : 111-118
0.49. B Oikawa (1987) JAS 79 M : 223
0.52. B Fujikawa & Tamura(1991) JNK 52 : 4-5
Judjing Score
Total 0.36,0.38, B Inoue & Ookita(1970)JJA 41 S: 48
0.11.0.37, R-Km Nakatsu et al. (1970)JJA 41 S 48
Quality 0.62, B Sasaki et al.(1985)JAS 77 M : 125
Mid-barrel 0.45, B Sasaki et al.(1985) JAS 77M : 125

@, * half-sib correlation, , : daughter-dam regression, . . Least-squares analysis of variance, 4, : BLUP,
. - DF-REML.

® B Japanese Black, R ! Japanese Brown, N : Japanese Short-horn -Pr : Official progeny test,
-Pf . Performance test ~Hg . Hyogo-strain, -Ok . Okayama-strain, ~-Km . Kumamoto-strain.

9 BAM - - ! Bull. Fac.Agr.Univ. Miyazaki Vol. - -
BAK - - [ Bull. Fac.Agr.Kagoshima Univ. Vol. - -
BCS - - [ Bull. Chugoku Nat. Agr. Exp.Sta. Vol. B - -
BTS - - [ Bull. Tohoku Nat. Agr. Exp Sta. Vol. » -

JAA - - ], Anim. Sci. Vol. - -

JAS - - M ! Supplement for - - th meeting in Soc. Jap. Anim. Sci. Tech.

JJA - - > Jap. J. Anim. Sci. Tech. or Jap. J. Zootech. Sci. Vol. - -, S=Supplement.
JKB - - [ ]J. Kansai-Br.Soc. Jap. Anim. Sci. Tech. Vol. - -

JNK - - :]Jap. J. Soc. Beef Cattle Res. Vol. - -

SRK - - [ Sci. Rep. Fac. Agr. Kobe Univ. Vol. - -

T E7 ], FRIZITIZERRTRL 2.

ERENNOERE T, BHZALTREERAVEREICEE TS - T, ZOMDE{EMERE
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BD B AR E S RO 2 0I2, BEEOFAPESIC % - 219804ERUB TH - T, #E
B FNIZEE{ v, FZTINE—FEFERTLE Table 3k Stk b, 22 TLHEE
DHMESHEN 1 ##2 5 L) B AEE L L 0IFAEL, BHEIZENZITIORL 2.

T L TRLMBEIC T 5DRBEErWEN L ) EELREMOBEFRTH S, L L,
ZOWEIZ B OBRBHEFFEET UL, M3, EERE THIREDEBEZMIT) 2 L Df
WEZBLEREILIC L0 bTHD, BE2ADL L, WEKEE L RIFTHEEEMEEICIZ
0.40%>5-0.50F THOE F T F L BEHIFIHESINTEY, —RENZERL TREVWoOHENIC
HKIEIAHTHE, LrL, ZOHERCHEIGKELAENELZRLI-LDELBE, £EHNE
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Table 3— (1) Genetic Correlations between traits in Wagyu cattle

Traits Genetic . Breed® Literature®
correlation®
Daily Gain
-Carcass Weight 1.00, B-Pr Sasaki et al.(1983) JNK 36 : 36-37
0.78, B-Pr Yang et al.(1985) JJA 56 : 193-198
0.95, B-Hg Ootagaki et al.(1987) JNK 44 : 10-12
0.88, R-Km Matsumoto et al.(1990) JNK 50 : 11-13
-Dressing Percentage ~0.51, B-Pr Matsukawa (1973) BTS 45 : 117-170
0.04, B-Pr Sasaki et al.(1983) JNK 36 : 36-37
0.20, B-Pr Yang et al.(1985) JJA 56 : 193-198
-0.03, R-Km Matsumoto et al.(1990) JNK 50 : 11-13
0.89, N-Pr Kuchida et al.(1990) JJA 61 : 401-405
~-Rib-eye Area ~0.16, B Hashiguchi et al.(1982) JJA 53 : 656-663
0.54, B-Pr Sasaki et al.(1983) INK 36 : 36-37
0.35, B-Pr Yang et al.(1985) JJA 56 : 193-198
0.50, B-Hg Ootagaki et al.(1987) JNK 44 : 10-12
-0.14, N-Pr Kuchida et al.(1990) JJA 61 : 401-405
-Mabling Score -0.01, B-Pr Matsukawa (1973) BTS 45 : 117-170
-0.35, B Hashiguchi et al.(1982) JJTA 53 : 656-663
-0.50, B-Pr Sasaki et al.(1983) JNK 36 : 36-37
0.05, B-Pr Yang et al.(1985)JJA 56  193-198
0.24, B-Hg Qotagaki et al.(1987) JNK 44 : 10-12
0.05, R-Km Matsumoto et al.(1990) INK 50 : 11-13
0.40, N-Pr Kuchida et al.(1990) JJTA 61 : 401-405
-Carcass Grade 0.31, B-Pr Sasaki et al.(1987) INK 44 : 10-12
0.38, B-Hg Ootagakd et al.(1987) JNK 44 : 10-12
0.14, B-Hg Fukushima et al.(1988) JAS 80 M : 218
0.39, N-Pr Kuchida et al.(1990) JJA 61 © 401-405
-Unit Price 0.14, B-Hg Fukushima et al.{1988) JAS 80 M : 218
Carcass Weight
-Rib-eye Area 0.65, B-Pr Sasaki et al.(1983) JNK 36 : 36-37
0.44, B-Pr Yang et al.(1985) JJA 56 : 193-198
0.57, B Oikawa & Kyan (1986) JJA 57 : 916-924
0.69, B-Hg Ootagaki et al.(1987) JNK 44 : 10-12
0.15, B Fukuhara et al.(1989) JJA 60 : 1128-1134
-Dressing Percentage 0.15, B-Pr Sasaki et al.(1983) JNK 36 : 36-37
0.51, B-Pr Yang et al.(1985) JJA 56 : 193-198
0.38, R-Km Matsumoto et al.(1990) JNK 50 : 11-13
-Rib-meat Thickness 0.81, B Fukuhara et al.(1989) JJA 60 © 1128-1134
-Fat Thickness -0.33, B Fukuhara et al.(1989) JJA 60 : 1128-1134
-Estimated Meat Rate 0.36, B Fukuhara et al.(1939) JJA 60 : 1128-1134
-Marbling Score -0.43, B-Pr Sasaki et al.(1983) JNK 36 : 36-37
-0.01, B-Pr Yang et al.(1985)JJA 56 : 193-198
-0.28, B Oikawa & Kyan(1986) JJA 57 : 916-924
0.26, B-Hg Ootagaki et al.(1987) INK 44 : 10-12
~0.18, B Fukuhara et al. (1989) JJA 60 : 1128-34
0.03, R-Km Matsumoto et al.(1990) JNK 50 : 11-13
-Carcass Grade 0.22, B-Pr Sasaki et al.(1983) JNK 36 : 36-37
0.17, B-Pr Yang et al.(1985) JJA 56 : 193-198
-0.37. B Oikawa & Kyan(1986) JJTA 57 : 916-924
0.42, B-Hg Ootagaki et al.(1987) JNK 44 : 10-12
Dresing Precentage
-Rib-eye Area 0.73, B-Pr Sasaki et al.(1983) JNK 36 : 36-37
0.11. B-Pr Yang et al.(1985) JJA 56 : 193-198
0.20, N-Pr Kuchida et al. (1990) JJA 61 : 401-405
-Marbling Score 0.23, B-Pr Matsukawa (1973) BTS 45 © 117-170
~0.314 B-Pr Sasaki et al.(1983) JNK 36 . 36-37
-0.04, B-Pr Yang et al.(1985) JJA 56 : 193-198
0.00, R-Km Matsumoto et al.(1990) JNK 50 : 1113
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Table 3 —(2) Genetic Correlations between traits in Wagyu cattle (continued)

Traits Genetic . o Breed® Literature®
correlation?
-0.18, N-Pr Kuchida et al.(1990) JJTA 61 : 401-405
-Carcass Grade 0.11, B-Pr Sasaki et al.(1983) JNK 36 : 36-37
0.06, B-Pr Yang et al.(1985) JJA 56 : 193-198
-0.16, N-Pr Kuchida et al.{1990) JJA 61 : 401-405
Rib-eye-Area
-Rib-meat Thickness 0.20, B Fukuhara et al.(1989) JJA 60 : 1128-1134
-Fat Thickness -0.52, B Fukuhara et al.(1989) JTA 60 @ 1128-1134
-Estimated Meat Rate 0.96, B Fukurara et al. (1989) JJA 60 : 1128-1134
-Marbling Score 0.79, B-Pr Mukai et al.(1976) JKB 74 : 34
0.37, B Hashiguchi et al.(1982) JTA 53 : 651-663
-0.32, B-Pr Sasaki et al.(1983) JNK 36 : 36-37
0.04, B-Pr Yang et al.(1985)JJA 56 : 193-198
-0.37, B Oikawa & Kyan(1986)JJA 57 : 916-924
0.33, B-Hg Ootagaki et al.(1987) JNK 44 : 10-12
0.63, N Nagamine et al.(1988) JJA 59 : 130-135
0.21, B Fukuhara et al.(1989) JJA 60 : 1128-34
0.43, N-Pr Kuchida et al.(1990) JJA 61 . 401-405
-Carcass Grade 0.15, B-Pr Sasaki et al.(1983) JNK 36 : 36-37
0.13, B-Pr Yang et al.(1985) JJA 56 © 193-198
-0.33, B Oikawa & Kyan(1986) JJTA 57 : 916-924
0.55, B-Hg Ootagaki et al.(1987) JNK 44 : 10-12
0.30, N-Pr Kuchida et al.(1990) JJA 61 : 401-405
Mabling Score
-Rib-meat Thickness 0.29, B Fukuhara et al.(1989) JJA 60 : 1128-1134
~-Fat Thickness -0.04, B Fukuhara et al.(1989) JJA 60 : 1128-1134
-Estimated Meat Rate 0.30, B Fukuhara et al.(1989) JJA 60 © 1128-1134
-Carcass Grade -0.98, B-Pr Sasaki et al.(1983) JNK 36 : 36-37
0.97, B.-Pr Yang et al. (1985) JJA 56 : 193-198
0.96, B Oikawa & Kyan(1986) JJA 57 : 916-924
0.98, B-Hg Qotagaki et al.(1987) JNK 44 : 10-12
Carcass Grade
~Unit Price 0.85, B-Hg Fukushima et al.(1988) JJA 80 M : 218
Daily Gain in Rasing Sire
-Concentrate Intake 0.39, B-Pf Sasaki et al. (1982) JAA 55 : 771-779
-Roughage Intake -0.07, B-Pf Sasaki et al.(1982) JAA 55 : 771-779
~0.70c R-Km Ogata et al. (1991) JNK 52 : 12-14
Concentrate Intake in Raising Sire
-Roughage Intake -0.39, B-Pf Sasaki et al.(1982) JAA 55 : 771-779
Body Weight at Birth
~Body weight at 30-d. 0.90, B Sasaki(1980) JJA 51 : 852-859
-at 6-months 0.94, B Kumazaki et al.(1962) BCS 9  85-95
~at 180-d 0.78, B Sasaki(1980) JJA 51 : 852-859
-at 12-months 0.56, B Kumazaki et al.(1962) BCS 9 : 85-95
Body Weight at 30-days
-at 180-d. 0.95, B Sasaki(1980) JJA 51 : 852-859
Body Weight at 6~months
-at 12-months 0.68, B Kumazaki et al.(1962) BCS 9 : 85-95

@, . Least-squares analysis of variance, ,, . half-sib correlation.
® B Japanese Black, R . Japanese Brown, N : Japanese Shorthorn.
-Pr : Official progeny test, -Pf . Performance test.
-Hg . Hyogo-strain, -Km : Kumamoto-strain.
@ BCS - - [ Bull. Chugoku Nat. Agr. Exp. Sta. Vol. B - -
BTS - - [ Bull. Tohoku Nat. Agr. Exp. Sta. Vol. - -
JAA - -+ ©J. Anim. Sci. Vol.+ -
JAS - - M [ Supplement for - - th meating in Soc. Jap Anim. Sci Tech.
JJA - - I Jap. J. Anim. Sci. Tech. Vol. © - ,S=Supplement
JKB - - :J. Kansai-Br. Soc. Jap. Anim. Sci. Tech. Vol. - -
JNK - - :Jap. J. Soc. Beef Cattle Res. Vol. - -
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Table 4 Main sires and number of their calf-registrated offsprings

Number

Father of Grand fathers of the sire
of the sire Paternal Maternal
offsprings

Yasu-mi-kane 131,557 Yasumi-di Tayasu-doi Shige-kane-nami
Toshi-taka 97,654 Tou-kou Ke-daka Kedaka
Tada-fuku 85,960 Yasumi-doi Tayasu-doi Shige-kane-nami
Mori-masa 80,113 Tomori-doi Tafuku-doi Kikumi-doi
Tani-shige 69,658 Yasutani-doi Yasumi-doi Yasuchiyo-doi
Tsune-toku 68,992 Toku-fuji-doi Tafuji-doi Shige-kane-nami
Hira-shige, 20 65,920 Ke-daka Toyo-san Ke-daka
Fuku-masa 62.720 Sige-kane-nami Shige-fuku Kikumi-doi
Mon-jiroo 57,443 Yasumi-doi Tayasu-doi Tamori-doi
Kiku-masa 51.637 Kikunori-doi Kikumi-doi Hide-masa

4IZRT EBY T, BELH, BHELH #HELH 2SR CLECTRLEER), A58
BR) OBFELRBETHE. FNCTETIRE 7T A (BIER) TR Nb-T, =
NLTEEFORK T CEEDREFOKREEZ EH D LI ICh -7z, ZALDPFITITHEE
DTN LNLH 5P, XBEEIRENT AL LI2H D, 2D, BEICEEED
BWHEHS 2 RET LI 0ICE > T, BAIDBVALREELIIELTWILITTHS.
COEIIC L TEESNLETFD I b, WFIIROERNEES & 4 2560% b 5, [H
ROTERES 2 TR T IUSIERTE E 70 - €, FEHENOET2RECRITE LTV, £2T,
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Fig. 2 Illustration of 3 X3 rotational mating in producing commercial stock. Breed-
ing strain”P” are produced by the rotational mating between stocks belong-
ing to ”A”, "B” and ”"C” sub-strains, and commercial stocks are produced by
the mating between stocks belonging to "P”, "Q” and "R” strains.

->Tw5 EHL.
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