
7th World Congress on Genetics Applied to Livestock Production, August 19-23, 2002, Montpellier, France 

RELATIONSHIPS BETWEEN PRODUCTION AND CONFORMATION OF 
HOLSTEIN CATTLE IN KOREA 

 
 

B.S. Jeon, Y.M. Cho, Y.L. Choi, K.S. Seo, S.D. Kim and B.S. Ahn 

 
National Livestock Research Institute, R.D.A., Cheonan, 330-801, Korea 

 
INTRODUCTION 
The importance of breeding cows of good conformation has never been greater. Modern 
production systems impose stringent demands on the dairy cow, not only to produce high 
quantities of good quality milk, but to do so over a long and trouble-free lifetime. To have high 
milk yields, dairy cow needs good functional type traits : a well-supported udder with strong 
central ligament; correctly set legs with a reasonably steep foot angle; and the general 
constitution to cope with life on a modern dairy farm. This study was conducted to investigate 
how conformation traits of dairy cows affect milking ability in dairy herds in Korea, and to 
assess their relative importance and relationships and to make this information available to 
producers to adjust their herd management to enhance dairy herd profitability. 
 
MATERIAL AND METHODS 
The data used were records for lactation and conformation traits of 820 dairy cows calving from 
1997 to 2001. Records for lactation included 305-d milk yields (305M), 305-d fat yields (305F), 
305-d protein yields (305P) and 305-d solid-not-fat yields (305S). Records for conformation 
traits were strength (ST), body depth (BD), thurl width (TW), fore udder attachment (UA), and 
rear udder height (UH). Each conformation trait was scored according to linear type assessment 
rule in Korea and classified to analyze according to description of each trait. In Table 1, 
Classifications of conformation traits used were described.  
Lactation records, 305M, 305F, 305P and 305S were analyzed by general linear model that 
includes the fixed effects of year-season of calving and parity and conformation traits class (SAS, 
1990). 
 
Table 1. Classification of conformation traits and description on recommended scale  
 

Class Score Strength Body depth Thurl width Fore udder 
attachment 

Rear udder 
height 

4 50-40 Very high Very deep Very wide Very strong  Very high 
 40-30 High Deep Wide Strong High 

3 30-20 Moderate Moderate Moderate Moderate Moderate 
2 20-10 Low  Shallow Narrow Weak Low 
1 10-01 Very low Very Shallow Very narrow Very weak Very low 

 
RESULTS AND DISCUSSION 
The analysis of variance indicated that year-season of calving and parity were significant source 
of variation for all lactation traits and conformation traits also were significant for most traits 
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(Table 2). The effects of all conformation traits studied were significant for 305-d milk yields 
(p<.05, p<.01). For 305-d fat yields, strength, fore udder attachment and rear udder height had 
significant effects (p<.05, p<.01). For 305-d protein yields, fore udder attachment and rear udder 
height were significant factors (p<.05, p<.01). For 305-d solid-not-fat yields, body depth, fore 
udder attachment and rear udder height had effects significantly (p<.05, p<.01). Among 
conformation traits studied, fore udder attachment and rear udder height were significant for all 
lactation traits, and thurl width had an effect for only 305-d milk yields. 
 
Table 2. Analysis of variance of lactation records for 305-d milk yieds, 305-d fat yields. 
305-d protein yields and 305-d solid-not-fat yieldsA 
 

S.V. d.f 305M 305F 305P 305S 
Year-seasonB 17 13,288,287.32** 40,801.45** 12,975.79** 117,123.45** 

ParityC 2 116,560,097.04** 158,090.35** 101,052.66** 680,868.51** 
(ST)D 3 5,858,152.19* 12,721.14* 3,116.94NS 33,359.33NS 

Residual 797 2,259,282.33 3,723.83 2,011.11 16,012.33 
Year-season 17 13,022,126.62** 40,602.04** 13,026.90** 115,154.94** 

Parity 2 102,697,640.29** 141,891.64** 95,086.91** 609,437.84** 
(BD) 3 7,767,247.13* 8,536.17NS 4,368.98NS 54,984.46* 

Residual 797 2,252,096.28 3,739.58 2,006.39 15930.93 
Year-season 17 13,776,344.28** 42,121.01** 13,476.38** 121,169.81** 

Parity 2 91,649,541.79** 123,736.65** 84,201.54** 537,453.01** 
(TW) 3 5,867,463.15* 8,200.62NS 3,761.96NS 38,065.89NS 

Residual 797 2,259,247.28 3,740.85 2,008.68 15,994.61 
Year-season 17 12,822,159.35** 40,186.27** 12,738.19** 112,000.15** 

Parity 2 139,083,371.31** 188,977.43** 123,379.02** 859,239.99** 
(UA) 3 6,997,388.49* 13,325.08* 5,164.67* 60,777.92** 

Residual 797 2,254,994.11 3,721.55 2,003.40 15,909.12 
Year-season 17 12,978,330.07** 40,267.18** 12,533.58** 114,825.69** 

Parity 2 56,026,826.55** 101,159.18** 47,805.13** 341,483.84** 
(UH) 3 19,893,173.87** 30,997.75** 20,932.84** 162,785.23** 

Residual 797 2,206,452.89 3,655.03 1,944.04 15,525.16 
A 305-d milk yields (305M), 305-d fat yields (305F), 305-d protein yields (305P), 305-d solid-not-fat yields 
(305S),  
B Year-seasons of calving were 4 years (1997~2001) by 4 seasons, except for spring-1997 and fall-2001. 
C Parities were divide into 1st, 2nd and equal or more than 3rd parity;  
D Strength (ST), body depth (BD), thurl width (TW), fore udder attachment (UA), rear udder height (UH) 
**: p<.01, *: p<.05, NS: Not significant at 0.05 level of significance. 
 
Least-squares means and their standard errors of 305-d milk yields, 305-d fat yields, 305-d 
protein yields and 305-d solid-not-fat yields by conformation traits class were summarized in 
Table 3. 305-d milk yields were lowest in case that strength score was very weak and that rear 
udder height was very high, and were the highest in case that thurl width and fore udder 
attachment were moderate or over than (p<.05). 305-d fat yields were lowest when rear udder 
height was very low, high and very high, and when strength score was very low (p<.05). For fore 
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udder attachment, 305-d fat yields were highest for very strong and tight attachment (p<.05). 
305-d protein yields were the lowest in case that rear udder height was high, and were highest in 
case that rear udder height was low or moderate, and that fore udder attachment was moderate or 
strong and tight(p<.05). 
 
Table 3. Least-squares means and their standard errors of lactation traits by conformation 
trait class studiedA 
 

  Conformation traits class B 
YieldsC TraitD 1 2 3 4 
305M ST 8179.2±250.7 b 8713.7±103.6 a 8759.1±84.2 a 9080.9±214.8 a 

 BD 7837.2±385.8 b 8577.8±116.2 b 8770.1±82.3 ab 9000.8±158.7 a 
 TW 7893.7±487.6 b 8592.2±110.9 b 8764.9±82.9 ab 9029.2±166.2 a 
 UA 8436.9±198.7 b 8601.3±114.8 b 8784.6±87.7 ab 9080.5±150.3 a 
 UH 8653.9±194.1 a 8970.8±117.9 a 8794.1±93.3 ab 8098.7±150.2 b 

305F ST 294.1±10.2 bb 323.9±4.2 ab 326.4±3.4 ab 331.6±8.7 ab 
 BD 295.0±15.7 bb 318.2±4.7bb 326.4±3.4 bb 331.1±6.5 bb 
 TW 294.0±19.8 bb 318.5±4.5bb 325.7±3.4 bb 334.9±6.8 bb 
 UA 312.5±18.1 bb 319.7±4.7 bb 325.1±3.6 bb 340.8±6.1 ab 
 UH 306.3±17.9 bb 331.8±4.8 ab 329.9±3.8 ab 305.5±6.1 bb 

305P ST 260.5±17.5 bb 270.9±3.1 bb 273.9±2.5 bb 280.1±6.4 bb 
 BD 249.0±11.5 bb 269.0±3.5 bb 274.1±2.5 bb 276.5±4.7 bb 
 TW 251.1±14.5 bb 269.8±3.3 bb 272.8±2.5 bb 280.9±5.0 bb 
 UA 261.3±15.9 bb 269.1±3.4 ab 275.2±2.6 ab 279.1±4.5 ab 
 UH 268.2±15.8 bb 281.1±3.5 ab 274.2±2.8 ab 252.6±4.5 cb 

305S ST 702.4±21.1 bb 742.9±8.7 bb 748.7±7.1 bb 768.9±18.1 bb 
 BD 662.7±32.4 bb 732.8±9.8 ab 750.4±6.9 ab 761.1±13.3 ab 
 TW 676.1±41.0 bb 734.6±9.3 bb 747.9±7.0 bb 769.3±14.0 bb 
 UA 711.4±16.7 cb 733.5±9.6 bc 752.3±7.4 ab 773.6±12.6 ab 
 UH 726.1±16.3 bc 766.5±9.9 ab 753.4±7.8 ab 692.0±12.6 cb 

A Means in same row with same superscripts are not different at 0.05 level of significance. 
B Conformation traits classes were described in Table 1.  
C 305-d milk yields (305M), 305-d fat yields (305F), 305-d protein yields (305P), 305-d solid-not-fat yields 
(305S) ; D Strength (ST), body depth (BD), thurl width (TW), fore udder attachment (UA), rear udder height 
(UH)  
 
305-d solid-not fat yields were highest when body depth and fore udder attachment were 
moderate or more and were lowest when rear udder height was very low or high. Most lactation 
yields were highest when rear udder height was moderate, were the lowest for very low or high 
rear udder height (p<.05). For other conformation traits, lactation yields were good for moderate 
score or over than.  
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