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Table 1. An outline of sires of Japanese Black
Cattle used for progeny tests at Kago-
shima prefectural livestock station

Nune ofare Dateol Dt Produing
Kitao 108th ? ? ?
Hayanobu 42.9.20 Kimotsuki Tottori
Hotoku 45.6.30 Soo Kagoshima
Wakafuzi 44.1.23 Soo Tottori
Takayoshi 43.6.11 Soo Kagoshima
Toyofuku 48.4.20 Soo Kagoshima
Shigehidenami 46.7.5 Aira Hyogo
Yazu 8th 46.6.28 Soo Tottori
Yamamoto 2nd 46.9.10 Aira Miyazaki
Kotobuki 46.5.1 Ibusuki Tottori
Kedaka 5th 40.4.15 Satsuma Tottori
Kedaka 15th  45.1.2 Soo Tottori
Kedaka 20th  44.6.1 Kimotsuki Tottori

Kedaka 33rd  46.1.30 Kimotsuki Tottori

Hoshun 2nd 48.7.3 Soo Kagoshima
Hoshun 8th 47.6.7 Satsuma Kagoshima
Kinsuikyu 41.9.11 Aira Kagoshima
Satsuma 40.7.5 Kimotsuki Kagoshima
Akatsuki Ist  47.6.1 Satsuma Kagoshima
Shigeru 46.12.25 Kimotsuki Kagoshima
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Table 2. Phenotypic correlation-coefficients amon g various body-measurements and traits of meat-
production (n=98)
Body Final Dressed Dressing Daily  Subcutaneous Marbling Rib eye
measurement weight weight percentage gain fat thickness score area
Body weight — 963 ** 126 .868** .035 117 214%*
Withers height 633 %% B79** —.023 .488** —.150 .143 .026
Hip height .538** 496%* —.000 423** —.109 —.008 .010
Body length 556%* 623 %% —.019 S06** .076 .065 .086
Chest girth 73] ** 751 %% 259%* B52% % 112 137 .142
Chest depth .696** .687%* .030 584** 123 .018 —.005
Chest width .536%* 528** .101 473%* —.083 .082 .190
Rump length .505% D17%* 172 .338%* .041 —.067 —.064
Hip width .558%* 565%* .162 467%* .059 .080 .133
Thurl width .689** 732% % .340%* 621 ** .061 .102 .071
Pin bone width 627%* 644 x % 220%* 550%* 044 .056 224>
Shank circumference  .609%** .580** .056 518** —.079 .147 .094
*: P<0.05, **: P<0,01
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Table 3. Genetic correlation-coefficients among various body-measurements and traits of meat-
production (n=98)
Fina Dressed  Dressi i 5 z S i i

Body measurement MR e i hrihicknes | acore . akea
Body weight — .963 .548 927 —1.488 .266 .268
Withers height .809 579 —.164 .760 —1.314 .004 .165
Hip height .634 495 —.333 451 —1.818 .086 .386
Body lenght .814 .623 .458 .833 —1.806 —.258 .131
Chest girth .546 751 718 577 —.325 .547 .237
Chest depth .730 .687 .500 .553 —.799 213 —.052
Chest width .408 449 .073 .363 114 —.329 310
Rump lenght .133 517 .268 .023 .408 —.320 —.336
Hip width .736 .565 1.107 647 —1.114 .024 717
Thurl width 874 732 .720 .826 —.914 .293 323
Pin bone width .488 .644 .928 .306 —.384 —.051 .282
Shank circumference 313 .580 .166 212 —1.168 .166 .154
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0.928 %R LTEY, INOOERBKBEMEBEAEED
BEEEBGREAET L ENREI N, FRIEEAL
L1HM D EERIZDOWTIE, #AHEBET0.338~0.868
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Table 4. Relative growth-coefficient (a) of body-

weight (Y) in relation to various body-
measurements (X)

Relative growth

Body measurement coeflicient (a)*

(X)
1 II
Withers height 4.6753
Hip height 5.3038
Body length 3.7925
Chest girth 2.8752 2.1768
Chest depth 2.9555
Chest width 2.3245 1.7088
Rump length 3.2618
Hip width 2.2409
Thurl width 3.2755
Pin bone width 2.8641
Shank circumference 4.5931

*: Y=bX=
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Table 5. Mean, standard-deviation and coefhi-
cient of variation in index of fatness (f),
coefficient of fatness (K), Rohrer’s in-
dex (R) and index of specific gravity
(SG) (n=98)

Index X S.D. C.V.
f 410.7 25.30 6.16
Kwha 682.2 48.29 7.08
Kun 319.9 29.84 9.33
KsL 307.2 25.37 8.26
Kca 521.9 27.06 5.18
Kcp 193.8 11.43 5.90
Kew 666.3 50.42 7.57
KRrL 129.5 11.10 8.57
Kuw 870.2 60.33 6.93
Krtw 175.7 14.99 8.53
Kpw 298.2 36.23 12.15
Ksc 517.8 84.16 16.25
RwH 239.8 13.52 5.64
ReL 161.0 10.80 6.66
SG, 103.3 4.72 4.57
SG, 112.2 4.62 4.12

WH: Withers height, HH: Hip height, BL:

Body length, CG: Chest girth, CD: Chest

depth, CW: Chest width, RL: Rump length,
HW: Hip width, TW: Thurl width, PBW:
Pin bone width, SC: Shank circumference
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Table 6. Phenotypic correlation-coefficients among various traits of meat-production and index of fatness
(f), coefficient of fatness (K), Rohrer’s index (R) and index of specific gravity (SG) (n==98)
Index Final Dressed Dressing Daily Subcutaneous  Marbling Rib eye
weight weight percentage gain fat thickness score arca
f .969%** 944 * 154 .862%* .088 .091 245%*
Kwn .189 222% 156 .243%* .216* —.067 .187
Kun .118 139 .088 157 131 .097 .116
KsL —.026 .015 145 .087 —.093 .010 .064
Kce 402%* 324%* —.178 .329%* —.107 —.039 116
Kcp 291 ** .255%* —.047 .282%* —.114 113 .268%*
Kew .364%* 331 %* —.018 304** 102 .038 —.028
KrrL 273%* 227% —.093 353 % —.023 171 263%*
Kuw 426%* 381 ** —.045 .386%* —.032 .030 .076
Ktw -.129 —.219% —.366%* —.147 —.055 —.044 074
Kesw —.151 —.199* —.208* —.142 —.033 —.010 —.140
Ksc —.279%* —.269%* —.008 —.251% .106 —.136 —.030
Rwu .610%* 570** .183 592 %* .192 —.001 .248%%
RaL .208* .233* .043 .285%* —.062 045 117
SG, 170 152 .007 .202% .023 .031 .081
SG, 134 .074 —.170 146 —.162 —.072 110
*: P<0.05, **: P<0.01
Table 7. Genetic correlation-coefficients among various traits of meat-production and index of fatness
(f), coefficient of fatness (K), Roher’s index (R) and index of specific gravity (SG) (n==98)
Ind Final Dressed Dressing Daily Subcutaneous Marbling Rib eye
ndex . . - - :
weight weight percentage gain fat thickness score area
f 975 1.003 .758 .896 —1.413 .332 .297
Kwu —.172 .057 .879 —.201 .408 .261 .067
Kun .092 276 .833 267 .835 .087 —.217
KsL .396 442 284 235 502 .846 .189
Kce 520 .398 —.147 .405 —1.289 —.294 .055
Koo .459 .399 .069 .553 —1.112 .067 439
Kew .383 419 450 480 —1.194 .608 —.245
KrL .539 479 .133 571 —1.323 423 259
Knuw .507 467 —.584 .504 —.698 433 —.451
Krw 432 .545 —.739 — 417 —.085 —.204 —.266
Kepw .061 -.137 —.753 .228 -.461 254 -.133
Ksc —.024 —.036 —.052 —.111 .812 —.164 —.090
Rwn 453 .646 1.134 .385 —.537 400 223
RsL .672 692 417 .532 —.132 .781 .276
SGy 291 305 .263 .294 —.989 .601 .019
SG, 413 .289 —.244 273 —.962 —.197 .083
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Table 8. Phenotypic and genetic correlation-coefficients among various body-measurements and

f, KL and RBL

(n=-98)

Phenotypic correlation

Body mecasurement

Genetic correlation

f KsBL RsL f KsBL RBL
Withers height A424%* —.172 —.038 656 .342 556
Hip height 369%* — 205%* -—.135 487 479 .638
Body length 609 ** — 753 %* — 584 ** .796 -.197 .143
Chest girth 707%* 242% 403 %* 472 465 574
Chest depth 647 %* .087 241 % .698 .256 464
Chest width 531 %% 161 .285%* .340 —.468 —.216
Rump length 424%* —.125 —.010 .116 —.217 —.182
Hip width 574%* .049 179 757 .538 .698
Thurl width 667 ** 073 .223%* 977 .506 .703
Pin bone width 605%* —.122 024 569 .804 .824
Shank circumference DHT** 044 181 .168 1.203 1.068

¥: P<0.05, =*x: P<0.0]
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Summary

In this paper we are going to deal with studying some accurate methods for evaluating the performance of

meat production, both in quality and quantity, in the live cattle. For that purpose, various theoretical expressions

on growth-law in cattle, namely index of fatness (f), coefficient of fatness (K), Rohrer’s index (R) and index of

specific gravity (SG), were designed, and the phenotypic and genetic correlation-coefficients among these expres-
sions as well as the various traits of meat-production were calculated. Data consisted of the performance-records
of 98 steers of Japanese Black Cattle sired by 20 bulls at Kagoshima prefectural livestock station, from 1973 to 1978.

The results obtained are summarized as follows;

1) Highly positive phenotypic and genetic correlation-coeflicients were found among the quantitative traits

of meat-production; namely final weight, dressed weight, dressing percentage and daily gain, and various body-

measurements. Therefore this may suggest that the quantitative traits of meat-production were much affected by

the body-measurements in the live cattle. But this may also suggest that carcass-quality was little affected by

body-measurements, because lowly phenotypic and genetic correlation-coefficients were found among marbling

score and various body-measurements.

2) Highly positive phenotypic and genetic correlation-coefficients were found among index of fatness (f)
and the quantitative traits of meat-production. But it was indicated that index of fatness (f) was hardly useful

for evaluating carcass-quality in the live cattle, because phenotypic and genetic correlation-coefficient between

index of fatness (f) and marbling score were quite low.

3) This may suggest that the coefficient of fatness with body-length (KBL) was useful for evaluating carcass-

quality in the live cattle, because highly genetic correlation-coefficient (0.846) was found between KBL and marbling

score.
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4) This may suggest that the Rohrer’s index with body-length (RBL) was useful for evaluating the perform-
ance of meat production both in quality and in quantity, because highly phenotypic and genetic correlation-
coefficients were generally found among RBL and the performance of meat-production both in quality and in
quantity,

5) Hecritabilities of index of fatness (f), the coefficient of fatness with body-length (KeL) and the Rohrer’s
index with body-length (RBL) were 0.678, 0.225 and 0.327, respectively.



