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Estimation of Variance Component and Environment Effects on
Somatic Cell Scores by Parity in Dairy Cattle
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ABSTRACT

This study utilized test day of somatic cell score data of dairy cattle from 2000 to 2004. The number
of data used were 124,635 of first parity, 134,308 of second parity, 77,862 of third parity, 41,787 of forth
parity and 37,412 of fifth parity. The data was analyzed by least square mean method using GLM to
estimate the effects of calving year, age, lactation stage, parity and season on somatic cell score. Variance
component estimation using test day model was determined by using expectation maximization algorithm-
restricted maximum likelihood (EM-REML) analysis method. In each parity, somatic cell score was low for
younger group and was relatively high in older groups. Likewise, for lactation stage, the score was low in
early-lactation and high in late-lactation in first parity and second parity. Nevertheless, for the third, fourth
and fifth parity, however, high somatic cell score was observed in mid-lactation. Generally, the score was
high in the peak. Although in fourth and fifth parity, the score was low in late-lactation. Environmental
effect of season, somatic cell score was generally low from September to November for all parities. The
score was high between June and August when the milk production is usually low. The heritability in
each parity were 0.05, 0.09, 0.10, 0.05 and 0.05 for parity 1, 2, 3, 4, 5, respectively. Genetic variance
value was estimated to be high in second, third and fifth parity in early-lactation and to be low in first
and forth parity.

(Key words : Variance component, Somatic cell score, EM-REML, Environmental effect)
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Estimation of Variance Component

Table 1. Number of test day records, SCS
means and herd-test date(HTD)

Parity NO. SCS Mean  HTD
First parity 124,635 2.67 3,882
Second parity 134,308 3.15 4110
Third parity 77,862 3.58 4111
Forth parity 41,787 3.79 3,901
Fifth parity 37,412 401 4,318
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Table 2. Equivalent values of SCC and SCS
SCC(cells/ml) SCS SCC(cells/ml)  SCS

25,000 1 300,000 4.58

50,000 2 400,000 5
100,000 3 500,000 5.32
200,000 4 800,000 6
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Fig 1. Trends for SCS by calving year.
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Table 3. Least square means for somatic cell score by age group at first to fifth parity

Age P2 P3 P4 P5
LSM  SE LSM  SE LSM  SE LSM  SE LSM  SE

Interval  18< a <38 2< a <58 3< a <72 46< a <88  44< a <135
1 2990 0032 3460 0023 3878 0025 4180 0031 4443 0047

2 3102 0034 3578 0026 3963 0027 4255 0032 4503 0047

b Age group ; 1 : Low age group(P1 28=>, P2 42=>, P3 54=> P4 66=>, P5 78 =>)
2 : High age group(P1 28< , P2 42< , P3 54< , P4 66 < , P5 78<)

Table 4. Least square means for somatic cell score by stage group at first to fifth parity

N p1? P2 P3 P4 P5
Stage 3
LSM  SE LSM  SE LSM  SE LSM  SE LSM  SE
1 2970 0119 3246 0080 3678 008 4146 0100 4699 0.151
2 3056 0023 3608 0021 4079 0024 4362 0031 4534 0046
3 3007 0013 3526 0014 3887 0017 4132 0025 4296 0.038
4 3151 0013 3696 0013 4039 0016 4229 0019 4361 0.025

Y Stage group ; 1 : 1-90, 2 : 91-240,
2 P1: first parity, P2: second parity, P3: third parity, P4: forth parity, P5:fifth parity

% SE: Standard error

3 : 241-310, 4 : 310-400 DIM.
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Table 5. Least square means for somatic cell score by calving season group at first to fifth
parity
) p1? P2 P3 P4 P5
LSM SEY LSM SE LSM SE LSM SE LSM  SE

1 3102 0.035 3.573 0.028 3.998 0.033 4269 0.042 4535 0.064
2 3135 0.034 3.605 0.025 3.966 0.028 4229 0036 4523 0.054
3 2.886  0.033 3.373 0.024 3.767 0.026 4075 0.032 4238 0.048
4 3.061 0.034 3.525 0.026 3.951 0.029 4298 0.037 4595 0.056

Y Season group ; 1 : Mar.-May, 2 : Jun.-Aug., 3 : Sep.-Nov., 4 : Dec.-Feb.
2 P1: first parity, P2: second parity, P3: third parity, P4: forth parity, P5: fifth parity
% SE: Standard error

Season®

Table 6. Parameter estimates from random regression model in first and second parity

Parameter

Estimate of first parity

Estimate of second parity

Genetic PE* G PE

Var(a) 0.1105 1.417 1.362 0.5253

Var(b) 0.1350 x 10™ 0.2303 0.7043 x 10 0.2420
Var(d) 0.6685 x 10° 0.8210 x 10” 0.1812 x 10™ 0.7697 x 10°

Cov(a,b) 0.1247 x 10™ 0.7029 x 10™ 0.2112 -0.3120
Cov(a,d) -0.3842 x 10 -0.3141 x 10" -0.1445 0.4863 x 10"
Cov(b,d) —0.2689 x 107 -0.4260 x 10 -0.3258 x 10" -0.4225x 10

Var(e) 1.349 1.387

* PE : Permanent environment.,

Var(i) : variance of parameter i ;

Var(e) : residual variance

Cov(i.)) :

covariance between parameters i and j ;
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Table 7. Analysis of variance component for
somatic cell score at each first to
fifth parities in dairy cattle

Parity oG’ oP? h
1 13,510 254,400 0.050
2 43,260 391,700 0.099
3 54,890 480,200 0.103
4 33,810 548,100 0.058
5 27,590 510,600 0.051

0G% total additive genetic variance,
oP% total phenotypic variance, h% heritability
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Table 8. Breeding values and rank of sire on each parity

Sire ID BV RANK BV RANK BV RANK BV RANK

AUSM00098348 0.4784 1 —0.3554 148

USAM02163822 0.3001 2 —0.6316 198 -0.8321 158

USAMO02144175 0.0920 8 0.2171 49 —0.0468 53

AUSM00101770 0.0684 10 —0.3866 154

USAMO02169758 0.0446 13 0.2385 44 —-11597 169

USAMO02128647 0.0440 14 0.1617 56 -04739 111

KORMO00011073 0.0398 16 0.5963 24 -14535 175 -0.1185 49
USAMO02197276 0.0309 19 —0.08% 98

USAMO02179687  —0.0041 24 —0.4508 167 -0.7724 152

USAMO02200711  —0.0387 26 —-0.0215 85 —0.3749 95

> P1: first parity, P2: second parity, P3: third parity, P4:
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