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Genetic analysis of body size in Japanese Brown Cattle

Seikan Okamoto, Osamu Koga, Ichiro Goto
and Satoru Okamoto
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Table 1,

Means and standard deviations of body measurements,
corrected to 24 months of age, of daughter-dam pairs.

T Aso (Mountain region) Kuma etc. (Plain region)
rﬂit e n o —— — e — N - o . P —
Dam Daughter Dam Daughter
cm cin cm cm
Withers height 121.0+3.1 122,343, 3%+ 122.14+3.0 123,543, 3+*
Hip height 123,0+3. 1 124. 53, [** 124,5%3. 1 125, 73, 2%*
Boady length 139. 146, 1 143, 015, 3** 142.246.3 143, B45, g+
Heart girth 167, 0+&. 8 169,047, g** 172, 41+7.5 173.310.7
Chest depth 62,021 62, 72 3% 63.2+2.6 63.21+2. 4
Chest width 42, 4+2.7 43. 443, 1% 43.3+3.5 44, 343, 2%%
Rump length 46, 7+2.0 47, 62, 2%% A7.8+20 48.24+2.0 *
Hip width 44,9423 45, 6+2, OF* 45,8423 46, 1+2. 4
Thurl width 42, 2+2.3 43,142, 1** 42, 7+1.9 43, 442, 0%*
Pin bone width 28.842.0 29.942, 1%* 28.3+£1.7 29.0-1, 8**
Fore shin circumference 16, 410, 6 16.54+0.6 * 16.74+0.6 16.7+0.7

* Significant difference at 54 level, compared with dam’s mean
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Table 2.
24 months of age.

” o Ly

Heritability estimates for body measurements in heifers at

Bsased on regression of Based on paternal half
Trait  |e—— daughter on dam | sib correlation
Aso Kuma ete. Pooled Aso Kuma etc. Pooled
Withers height 0.34 0. 49 0. 42 0. 40 0. 63 Q. 57
Hip height 0, 48 0.43 0. 48 0.17 0. 54 0. 47
Body length 0.16 0.43 0.40 0,28 0.54 Q.67
Heart girth 0.53 Q.28 0,39 0. 69 0. 26 0.71
Chest depth 0. 30 Q.30 0,30 0. 53 0. 41 0. 48
Chest width 0.22 0.26 0. 25 1. 45 0. 48 0,99
Rump length 0.36 0.25 0. 30 0.85 0.38 0.68
Hip width 0.25 0.51 0.39 0,70 0. 40 0. 54
Thurl width 0,29 0.34 0.30 0. 88 0. 42 0. 66
Pin bone width 0,21 .19 0. 21 1.36 0.31 1.04
Fore shin circumference 0.34 0.38 0, 36 Q.18 0.17 0.29
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Table 3. Phenotypic and genetic correlations among body measurements
in heifers at 24 months of age.
. . . Pin  |Fore shin
. Withers Hip (Body Heart [Chest [Chest [Rump| Hip |Thurl h
Trait . ! . s : : bone |circum-
height |height| lengthlglrth depth |width lengthiwidth (width width [ference L
Withers height 0.87 10,59 | 0.59 | 0,58 |0.45 | 0.60 | 0.56) 0.59 | 0.47 0. 50 -E
Hip height .91 0,60 | 0.58 | 0.57 | 0,43 | .67 | 0.61 | 0.6] | 0. 44 0. 50 A
Body length 0.80 |0.82 0.62 | 0.54 | D.47 |0.61 | 0.60 | 0,56 [ 0.43 | 0.44 §
Heart givth 0.8 [0.76|0.78 073 | 0.69 |0.65 | 064 | 0.58]0.43 0. 49 B
Chest depth 073 |07, 0. 75 | 0.87 0.56 | 0.6310.61 | 0.53]0.43 0. 38 <
Chest width 0.5 (0.9 | 067 [0.84)|0.72 0,53 | 0.60|0.50]0.45 0.31 a
Rump length 0.9 |0.83|0.90|0.89|0.78| 0.94 0,62|0.58|0.50 0,38 B
Hip width 0.63 [0.64|0.72| 0.69[0.81 | 0.87 | 082 0.62 | Q.57 0. 40 =
Thurl width 074 | 0.84 1082|085 ,075|1.07]|0.92|0.85 Q.57 0. 45 5
Pin bone width 021 |o9fo2] —| —|060|014|038) 033 0.2 &
Fore shin circum- 0.46 | 0.61]0.53]0.52|043|028|05 |07 |057| —
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Table 4. Mean, standard deviation and her-
itability estimate of body weight

in heifers at 24 months of age.

Sire | at |t | Eophability
daughters| M deviation .
kg, kg

A 20 21| 44.2 -
B 2 29| 455 -
c 1 431 | 50,1 —
D 14 25| 428 —
E 19 a8 | 310 -
F 2 448 | 424 —
G 1 409 | 494 —
H 14 296 | az.2 —
i 15 1| 220 —
I 17 09| 370 —
Totnl| 170 ‘ 422| 42.8 0.28
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Table 5. Correlations between weipht
and body measurements in heifers
at 24 months of age.

Correla-! Partial

Trait

ion* correlationt
Weight and

ithers height Q. 64 —
Hip height . 60 0,13
Body length 0. 64 0. 46
Heart girth 0.77 0.66
Chest depth 0. 76 0. 60
Chest width 0. 81 0.64
Rump length 0. 65 0. 46
Hip width 0. 66 0.55
Thurl width 0,56 0.39
gin bone width 0.66 0. 56

ore shin
circumference 0.51 0.35

* Phenotypic
Tt Excluding influence of withers height
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Résumé

In the first section of the present paper, the authors were concerned with heritability esti-
mates for hody mesagurements, and genetic carrelations among these traits in 600 daughter dam
pairs sired by 20 different bulls, extracted from the recemt files of Japanese Brown Cattle Soclety,
In the second section, they were concerned with the heritability estimate for body weight and
relations of body measurements to the body weight, using another data on 170 half sisters sired
by 10 different bulls in the same breed.

Heritability estimates for body measurements based on daughter dam relationships were 0,42
for withers height, 0.48 for hip height, 0.40 for body length, 0.39 for heart girth, (.30 for chest
depth, 0.25 for chest width, 0.30 for rump length, 0.39 for hip width, 0.30 for thurl width, 0.21
for pin bone width, and 0.36 for fore shin circumference. While, higher and more variable esti-
mites were obtained from half sib relationships, Considering the fact that there might be some
unceven environmental conditions among half sister groups, the authors prefered the figures obtained
from the daughter dam relationships as the more reliable estimates,

Cenetic correlations among body measurements, except of pin bone width, were fairly high,
According to the facts, the authors suggested that there may be considerable difliculty to realize
the current idea to enlarge body capacity with a restriction of height of withers or hip.

Relatively low -heritability of 0.28 was estimated for body weight based on the half sib
relationship.

On the other hand, in partial correlations between bady measurements and body weight, ex-
cluding the influence of withers height, the highest figure was obtained between heart girth and
body weight, According to the fact, the authors suggested that the most reliable indicators in the
body measurements to the selection for gain or weight may be the heart girth or traits related
to chest size,
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