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ABSTRACT

Complement of test standard, evaluation methods and models are needed to improve national competitiveness and to exchange
superior genetic resources through the comparison of genetic evaluation score among nations in dairy cattle. Therefore, this study

was conducted for the application of international standard to

Korea considering domestic circumstance by changing linear-

classification test score system of 50 classes which is currently used in Korea to system of 9 classes which is used in advanced
nations of dairy. 15,230 of holstein cow linear type records with first parity records for the fifteen linear type and one total
score from 2001 to 2006 and pedigree data which were collected by the Korean Animal Improvement Association were used in
this study. Population classified by 9 levels was more normal distributed than 50 levels. Correlation coefficients between 50 and 9
score system showed over 0.98 by each classification scheme. Therefore, the 50 point system can be substituted with 9 point
system due to their highly positive correlation. However, scores in all traits were still very contingent on classifier under the 9
point system (p<0.001), and F values between foot angle and front teat attachment showed high fluctuation depending on

classifier. It means that subjective opinions of classifier would

influence on linear type score as ever even if class scheme

transformed to system of 9 class. Therefore, the relevance of transformation to the 9 point system should be assessed after

analyses about various environmental factors.
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Table 1. A calculating table between 50 and 9 point
system

50 point system 9 point system

1~ 7 1

8 ~ 12 2

13 ~ 17 3

18 ~ 22 4

23 ~ 27 5

28 ~ 32 6

33 ~ 37 7

38 ~ 42 8

43 ~ 50 9
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Table 2. Basic statistic and heritability for linear traits transformed by 9 class

Traits N Mean + SD Heritability™*

Stature (ST) 149,811 548 + 1.56 0.42

Strength (STR) 147,849 3.53 £ 1.29 0.31

Rump angle (RA) 148,945 391 + 1.35 0.37

Thurl width (TW) 149,645 3.88 +£ 1.27 0.29

Dairy form (DF) 149,165 447 + 1.52 0.33

Body depth (BD) 149,414 3.97 + 1.35 0.26

Rear legs side view (RLSV) 150,230 4.86 £ 1.29 0.32

Foot angle (FA) 146,486 371 £ 1.33 0.15

Fore udder attachment (FUA) 145,954 3.97 £ 148 0.29

Rear udder height (RUH) 147,882 382 + 1.54 0.28

Rear udder width (RUW) 147,831 3.68 + 1.46 0.23

Udder cleft (UC) 148,294 407 + 1.32 0.24

Udder depth (UD) 146,989 413 + 1.63 0.28

Front teat placement (FTP) 146,708 3.60 £ 1.35 0.26

Front teat length (FTL) 144,530 4.06 + 1.53 0.26

* Holstein genetic evaluation report in Korea at the second half of 2006.
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Fig. 1. Distribution of 9 class and 50 class data for linear type ftraits.
2. HEY 2AEY

Table 3. Analysis of variance for linear traits and final scores by 50 class

ST STR BD
Source df
MS F MS F MS F
Cla." 3 103269.22 1928.74* 16350.83 472.51%* 2622.67 69.59*
Age2 3 167998.41 3137.67* 230423.07 6658.78%* 286128.65 7591.69%*
Stage3 11 495.88 9.26* 1562.65 45.16* 1764.12 46.81%*
DF RA ™
Cla. 3 60566.54 1778.59* 644.21 9.91* 25822.74 664.72%*
Age 3 71078.19 2087.28%* 846.42 13.02% 246397.57 6342.64*
Stage 11 12442.39 365.38* 3718.57 57.19* 784.31 20.19*
RLSV FA FUA
Cla. 3 7488.36 191.14* 123214.32 2832.71%* 100075.41 1652.46*
Age 3 40443.90 1032.35% 51890.39 1192.96* 4389.23 72.48%*
Stage 11 582.66 14.87* 367.55 8.45% 1292.10 21.34*
RUH RUW uC
Cla. 3 98160.23 1639.87* 80283.59 1798.60* 59437.41 1337.78%*
Age 3 6065.73 101.33%* 121840.43 2729.60* 19678.60 442.92*
Stage 11 17298.18 288.98* 18229.15 408.39* 3617.34 81.42*
UD FTP FTL
Cla. 3 10554.15 196.96* 8602.26 166.80* 12996.47 205.40%*
Age 3 504054.16 9406.59* 3919.50 76.00% 67174.63 1061.64*
Stage 11 6162.68 115.01%* 5968.15 115.72%* 2538.06 40.11%*
MS =mean square, Cla." = classifier, Age’ = age at classification, Stage® = lactation stage, * = P < 0.001.
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Table 4. Analysis of variance for linear traits and final scores by 9 class

S I, ST STR BD
ouree MS F MS F MS F
Cla. 3482.78 1724.18* 49030 379.36* 102.04 70.34*
age 6106.29 3022.98* 8290.68 6414.67* 10444.09 7199.24*
stage 1 15.57 7.71% 37.65 29.13* 57.03 39.31%
DF RA ™
Cla. 3 1902.15 1363.61* 65.90 25.51% 968.65 638.49*
age 3 2817.26 2019.63* 4227 16,36 9047.54 5963.77*
stage 1 477.15 342.06* 15237 58.98* 30.02 19.79%
RLSV FA FUA
Cla. 3 229.04 137.97* 3943.13 2388.85* 3466.51 1615.21%
age 3 1747.80 1052.87* 1726.50 1045.96* 4028 18.77*
stage 1 2391 14.4% 1137 6.89* 59.05 27.51%
RUH RUW uc
Cla. 3 2926.36 1270.27* 2496.00 1460.84* 1972.15 1148.63*
age 3 187.81 81.52% 4308.20 2521.47% 647.43 377.08*
stage 1 649.76 282.05* 662.28 387.61* 115.16 67.08*
UD FTP FTL
Cla. 3 527.83 259.25% 430.54 229.92% 68159 295.71%
age 3 17033 44 8366.32* 64.87 34.64* 2218.69 962.59*
stage 1 205.59 100.98* 189.62 101.26* 73.96 32.00%

MS = mean square, Cla.'
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Table 5. Least square means and standard errors for linear traits score according to classifier by 9 class

Trait ST STR BD DF RA ™ RLSV
Cla.* LSM+SE LSM<SE LSM4£SE LSM+SE LSM<£SE LSM4+SE LSM=SE
1 5.23+0.03 3.14+0.02 3.3940.02 3.21£0.02 4.21+0.03 3.54+0.02 4.61+0.03
2 5.50+0.03 3.44+0.02 3.344+0.03 3.71£0.02 4.11£0.03 3.91+0.03 4.82+0.03
3 5.27+0.03 3.19+0.02 3.2240.03 2.89+0.02 4.19+0.03 3.42+0.03 4.5840.03
4 4.31+0.03 3.05+0.02 3.26+0.03 3.23+0.02 4.09+0.03 3.42+0.03 4.61+0.03
Trait FA FUA RUH RUW ucC UD FTP FTL
Cla.* LSMH+SE LSM+SE LSM+SE LSM+SE LSM+SE LSM+SE LSM+SE LSM+SE
1 3.77+0.03 3.43+0.03 3.23+0.03 2.60+0.03 4.16+0.03 4.81+0.03 3.70+0.03 4.01+0.03
2 4.46+0.03 4.09+0.03 4.06+0.03 3.22+0.03 3.81+0.03 4.50+0.03 3.46+0.03 3.79+0.03
3 3.69+0.03 3.86+0.03 3.56+0.03 3.00+0.03 3.83+0.03 4.77+0.03 3.79+0.03 3.7540.03
4 3.26+0.03 4.44+0.03 3.40+0.03 3.40+0.03 4.65+0.03 4.90+0.03 3.81+0.03 3.53+0.03

* Cla. = Classifier, LSM = Least square mean.
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Fig. 2. F value for linear type traits of 9 class and 50
class according to classifier.

ST : stature, STR : strength, BD : body depth, DF :
dairy form, RA : rump angle, TW : thurl width,
RLSV : rear legs side view, FA : foot angel, RUH :
rear udder height, RUW : rear udder width, UC :
udder cleft, UD : udder depth, FTP : front teat
placement, FTL : front teat length.
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Table 6. Correlation analysis for linear type traits according to environmental factors between 9 class and 50

class
Traits ST STR BD DF RA TW RLSV FA FUA RUH RUW UC UD FTP TL
Classifier 098 098 098 098 099 098 098 098 099 099 098 098 099 099 099
Age* 098 097 098 098 097 098 098 098 099 099 098 098 098 099 099
Lactation stage 0.98 098 098 098 0.97 098 098 098 099 099 098 098 098 099 0.99

* Age at classification.
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