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Studies on Estimation of Breeding Value for Body Weights,
Chest Girth, and Shank Circumference in Korean Native Beef
Cattle(Hanwoo0)

Y. H. Yang and B. K. Ohh*

SUMMARY

This study was carried out to investigate the genetic variation and the expected breeding values for fu-
ture progeny of Hanwoo(Korean Native Cattle) under the sire and the animal individual models. For the
animal models, the breeding values of the sires and dams without records and the progeny with records
were estimated simutaneously through the relationship among animals. To setimate breeding values, a total
of 2, 690 individuals from 8 provinces was evaluated. The results obtained from this study were as fol-
lows 3

The ranges of rank correlation coefficients between the predicted differences from the sire model and
the breeding values from animal individual model within the same traits were 0.83~1.00 for body weight,
0.59~1.00 for chest girth and 0.62~1.00 for shank circum through every months of age. From this result,
it was about the same to rank sires either by the predicted difference under sire model or by the breeding
value under animal individual model. The ranges of breeding values of body weight, chest girth and shank
circumference at 12 to 18 months of age respectively were —25.55~23.94kg, —9.00~6.21cm, —1.04~0.69
cm for sire, —30.23~23.94kg, —11.48~6.13cm, —0.71~0.84cm for dam, —57.78~37.14kg, —18.63~11.59
cm, —1.10~1.04cm for progeny. The range of breeding vallues for dam and progeny showed room for in-
dividual selection to reproduce superior bulls and heifers. Rank correlation coefficients of breeding values
for total individuals(sire, dam, progeny) evaluated through every months of age were 0.64~0.79 between
body weight and chest girth, 0.32~0.64 between body weight and shank circumference, and 0.29~0.65 bet-
ween chest girth and shank circumference. From this result, we can expect genetic gains simultaneolusly
for the chest girth and shank circumference indirectively if we select the individuals by the breeding va-
lues for the body weights. When select for the sires and dams of 10 heads each by the rank of the bree-
ding values for the body weight, It appeared that the genetic improvements of body weight for the next
genration from the means of estimated breeding values would be 13.3~15.5kg at 12~18 months of age.
From selection on body weight, the chest girth and shank circumference wre also espected to be increased
indirectively about 1.6~2.8cm and 0.1~0.2cm at 12 to 18 months of.age.
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Table 1. Number of progeny, sires, dams and animals
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used to estimate breeding value in each mouths

of age.
Item i No. of amimals used to estimate B. V.
Progeny Sire Dam - -
Age with records  without records total
At birth 205 15 87 205 102 307
6 months 45 10 41 45 51 96
7 months (M) 613 60 544 613 604 1217
12 months 142 21 100 142 121 263
18 months 186 22 125 186 147 333
24 months 288 25 160 288 185 473
Overall 1479 153 1057 1479 1210 2689
M, male
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Table 2. Estimates of variance components and heritability for body weight, chest girth and shank cir-

cumference in each months of age.

Item Body weight
Age o ol ol /o c.l/0d h’
At birth 0.44 2.75 6.19 0.79 0.56
6 months 24.72 519.60 21.02 4.56 0.18
7 months (M) 20.02 398.13 19.88 4.26 0.19
12 months 175.20 1006.72 5.75 0.70 0.59
18 months 126.78 1148.57 9.06 1.50 040
24 months 125.66 1555.78 12.38 2.33 0.30
Note ! 6.2/ c2= (1—h?) /K2
Item Chest girth Shank circumference
Age o o ol/oclod/ci h o o of/clocl/c? K
At birth 049 398 8.11 1.27 0.4 0.01 0.09 1091 194 034
6 months 1497 6571 4.39 0.35 0.74 0.15 0.50 3.23 005 095
7 months (M) 3.36  40.08 11.94 223 0.31 0.11 0.67 6.30 0.82 0.55
12 months 1350 6250 4.63 041 0.71 0.11 0.73 6.40 0.85 0.54
18 months 473 53.99 1142 2.13 0.32 0.10 0.72 6.14 079 056
24 months 913 68.00 745 113 0.47 0.02 0.74 31.24 7.33 0.12
Note ' 62/ 2=(1—-h) /R

Table 3. Range of sire solutions of body weights, chest girths and shank circumferences from sire
model(PD) and animal individual model(AM —B. V) by months of age.

Item Body weight (kg
Age Sire PD A. M. BV
At birth — 0.8448~ 0.5484 — 16862~ 1.0009
6 months — 5.3339~ 1.949 —-10.6003~ 3.8581
7 months (M) — 6.6395~ 6.8008 —13.3422~13.5890
12 months —11.1952~10.1741 — 25.5487~19.6102
18 months —11.7161~12.9382 —23.9041~23.9387
24 monchs —11.3902~ 7.3784 —22.2870~14.8665
M, male
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Item Chest girth (cm) Shank circum {(cm)
Age Sire PD A M. BV Sire PD A. M. BV
At birth —0.5776~0.5402 — 1.2135~1.2046 —0.1004~0.0656 —0.2109~0.1506
6 months —5.3436~3.9391 —10.7358~8.1062 —0.4509~1.0308 —0.9251~1.0308
7 months (M) —4.2906~ 1.8996 — 8.6423~3.9391 - 0.8985~0.6694 —1.8198~1.3506
12 months —4.6210~3.4684 — 9.0000~6.2067 —0.5243~0.2922 —1.0397~0.5150
18 months —2.8273~2.6491 — 5257449108 —0.3372~0.3851 —0.6991~0.6930
24 months —2.8147~3.6497 — 6.2465~6.,5878 —0.1048~0.0943 —0.2038~0.1774
M, male

Table 4. The coefficient of rank correlation among the sire solutions of the body weight, chest girth
and shank circumference from sire model and animal individual model at each months of age.

Item PD BV PD ' BV
Age rl3 rl5 r35 r24 r26 rd6 rl2 r34 r56
BW.CG BWSC CGSC BW.CG BWSC CGSC BWBW CGCG SCsSC
At birth 0.56"° 049 0.27 0.27 0.75"* 033 093** 059" 0.62°
6 months 0.49 0.62 0.37 0.55 0.69* 0.41 1.00°*  099** 099
7 months (M) 045" 011 070"  046'* 0.12 0.72**  100"* 100** 100*"
12 months 0.76** 059" 0.63* 0.74** 058" 0.60" 099** 100°° 099**
18 months 0.31 0.20 0.09 0.51° 0.39 0.05 083"  1.00°° 100**
24 months 0.87** 080" 072 0.88** 0.77** 0.71** 098 099*" 100**
Note : *, significance at 5% level ; * ¥, significance at 1% level + BW, body weight 3 CG, chest
girth 3 SC, shank circumference : PD, predicted difference from sire model : BV, breeding

value from animal individual model.
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Table 5. Range of breeding values of body weights, chest girths and shank circumferences for dams

and progeny by months of age.

Item B. V. of dams
Age Body weight (kg) Chest girth(cm) Shank circum (cm)
At birth — 2.2955~ 1.6102 — 1.6669~ 1.6552 —0.1977~0.1569
6 months — 57705~ 3.9095 — 83922~ 5.0097 —0.6782~0.8429
7 months (M) — 54388~ 5.9631 — 0.6606~ 0.9130 —3.5407~2.9801
12 months —30.2341~23.8185 —11.4831~ 6.1340 —0.7120~0.8355
18 months —21.7805~23.9387 — 44037~ 4.9108 —0.5700~0.6930
24 months —11.3902~ 7.3784 —22.2870~14.8665 —2.8147~3.6497
M, male
Item B. V. of progeny
Age Body weight (kg) Chest girth(cm) Shank circum (cm)
At birth — 2.8531~ 2.8408 — 2.1488~ 2.0751 —0.3485~0.2845
6 months —13.9559~ 7.7161 —17.9562~ 7.7129 —1.4510~1.3633
7 months (M) —14.1840~12.9438 — 1.6140~ 0.7506 —8.6246~—4.4341
12 months —57.7759~36.0467 —18.6292~11.5940 —1.0960~0.9303
18 months —41.2360~37.1436 —12.1121~ 7.5620 —1.0035~1.0395
24 months — 6.2465~ 6.5878 — 0.1048~ 0.0943 —0.2038~0.1774
M, male

Table 6. The coefficient of rank correlation among the B. V. of body weight, chest girth and shank

circumference from animal individual model.

Item rl2 rl3 r23 DF
Age (BW.CG) (BW.SC) (CG.SC)

At birth 0.66** 0.48** 042** 305
6 months 0.65** 0.64"* 0.53** 94
7 months (M) 0.64** 0.32** 0.65** 1215

12 months 0.73** 0.58*" 0.59** 261

18 months 0.70** 0.44*" 0.29"* 331

24 months 0.79** 0.62** 0.52** 471

Note : * *, significance at 1% level 5 BW, body weight ;

nce.
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Table 7. The means of breeding values of 10 animals selected by higher rank of B. V. of body weight

and their estimated breeding values of future progeny.

Item Mean of B.V of sires Mean of B.V of sires Mean of B.V of sires
Body Chest  Shank Body Chest  Shank Body Chest  Shank
Age weight girth  circum  weight girth  circum  weight girth  circum
(kg) (em) (em) (kg) (em) (em) (kg) (em) (em)
At birth 0.4278 03657 0.0405 12869 08325 00570 08574 0.5991  0.0488
6 months 0.0000 —0.0001 —0.0009 25279 26622 02518 12540 13311 0.1255
7 months (M) 79307 18161 00125 49655 04116 19502 64481 11139 09814
12 months 11.0045 21301 01076 200800 34930 03583 155423 28116  0.2333
18 months 104369  0.7980  0.1299 162479 23853  0.2583 13.3424 15917 0.1941
24 months 9.0337 2.6346 0.0642 18.8755 5.5978 0.655 13.9546 41162 0.0649
Note . M, male data
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