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Effects of Number of Incomplete Data in Latest Generation on
the Breeding Value Estimated by Random Regression Model
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A. J. Salces and K. S. Kim

National Livestock Research Institute, RDA, Korea

ABSTRACT

The data were collected in the dairy herd improvement program from January 2000 to July 2005. Test
data included 825,157 records of first parity and animals with both parents known were included. This
study aimed to describe the effect of incomplete lactation records of latest generation to the change in
sire's breeding value using Random Regression model (RRM) in genetic evaluation. Estimation of genetic
parameter and breeding value for sire used REMLF90 and BLUPF90 program. The phenotypic value on
the number of test day records between group TD11, TD8, TD5, TD2 showed no large differences. For all
the group heritability of test day milk yield range from 0.30 to 0.36. However TD2 group showed low
heritability the least test day recode on the latest generation. The correlation of above 50% between test
day and TD11(0.610), TD8(0.616), TD5(0.661) and TD2(0.682) with different records in latest generation.
Sire's rank of breeding value varied widely depending on the records on the number of lactation from start
to the latest generation. Study showed that change in breeding value ranked if daughter's test recode more
so it should have at least 5 test day records. The use of RRM in dairy cattle genetic evaluation would be
desirable if complete lactation records for latest generation daughters of young bulls when selection for
proven bulls. Random Regression model (RRM) require at least 5 test-day lactation recode.

(Key words : Random regression model, Breeding value, Test day records)
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Table 1. Description of the final data set and pedigree file

Summary of the test-day data No Means SD Min Max
Test-day record 10,344

Herd test-day 4,336

Cow 1,208

Sires with daughters 215

Total animals 4,889

Animal with sire & dam 3,093(63.26%)

Animal with sire only 564(11.54%)

Animal with dam only 82( 1.68%)

Animal with no parent 1,150(23.52%)

Milk(kg) 27.95 6.37 3.60 54.20
Scc(cells/ml) 180.54 421.20 1.00  8955.00
Fat(kg) 1.08 0.27 0.18 248
Protein(kg) 0.89 0.19 0.13 1.89
SNF(kg) 2.47 0.55 0.29 4.95
scs? 2.64 174  —364 9.48
Y scc : Somatic cell count, 2 SCS : Somatic cell score, SCS = Logﬂ%) +3
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Table 2. Mean and standard error of number of TD used for milk composition in dairy cattle

- TD11 TD8 TD5 TD2
Mean + SE Mean + SE Mean + SE Mean + SE

OBS 10,344 8,609 6,813 3,929
Milk(kg) 27.95+0.063 28.30 £ 0.069 28.12+0.078 28.12 £0.103
Fat(kg) 1.08 + 0.003 1.08 + 0.003 1.08 +£0.003 1.08 +0.004
Protein(kg) 0.89 £ 0.002 0.90 £ 0.002 0.89 £ 0.002 0.89 +0.003
SNF(kg) 2.47 £ 0.005 2.49 + 0.006 2.47 +0.007 2.47 £0.009
SCS* 2.64+£0.017 2.63+0.019 2.69 +0.022 2.69+0.028

* SCS : Somatic cell score, SCS = Log, (& )+3

100000

Table 3. Estimate of genetic variances for random regression coefficients for milk at each
test day records in dairy cattle

Test day TD11 TD8 TD5 TD2
Variance G PE G! PE’ G' PE? G' PE’
d, i 4394 9942 4751 8414 4956  8.757 0.995 7.407
2, 2 0387 1630 0620  0.865 0854  1.556 0.128 0.881
B, 8 0131 0691 0062  1.360 0100  1.435 0.187 0.239
r* 7.041 7.674 8.491 15.37
h? 0.30 0.36 0.36 0.11

G! : genetic variances, PE?

: permanent environmental variances,

r*: residual variances
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Table 4. Correlations between records number of TD and each test days for milk in dairy

cattle

D Visit record

No. st 2nd 3rd 4th 5th 6th Tth 8th 9th 10th 11th
TD11 0196 0412 0521 0570 0.610 0643 0.661 0709 0.757 0.834 1.000
TD8 0.153 0421 0522 0574 0616 0632 0633 0671 0746 0813 1.000
TD5 0159 0429 0524 0575 0661 0622 0630 0671 0742 0811 1.000
TD2 0217 0450 0560 0563 0682 0634 0644 0701 0.765 0.811 1.000
of AHATFE ot 2uojnte] &9l TD2E 035995 WERNRIA FEFde thEA
“(Spearman's rank-order correlation coefficient)E  TD2o|A W2 @S yeldd.
FAsA =AduAGe] #7482, BLUPFO Table 5= ol Wid 2 HAV|SFER

(Misztal, 2001)<
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Table 5. Rank correlation among test day records in sire TBV, for Milk yield in dairy cattle

NO  Sire  Nation TD11 TD8 TD5 TD2
TBV*  Rank TBV*  Rank TBV*  Rank TBV*  Rank

1 2354 USA  4.0085 1 2.2502 4 1.8169 4 0.3819 1
2 2360 USA 3.4765 2 2.0243 5 1.2960 8 0.1811 12
3 3631 USA 31974 3 1.2626 17 0.6807 31 0.1562 15
4 2178 KOR  3.0492 4 1.6728 10 1.7787 5 0.0239 134
5 3642 USA 26855 5 2.5185 3 1.8805 3 0.1381 23
6 3662 USA 26644 6 0.4785 62 0.3862 49 0.0732 77
7 2357 USA 25349 7 0.2276 82 0.6283 37 -0.0016 153
8 2197 KOR 25106 8 3.1130 1 3.2462 1 0.2555 3
9 2204 KOR 24711 9 2.9863 2 2.9592 2 0.0872 60

10 2359 USA 24110 10 1.9634 7 1.2098 11 0.1399 22

* TBV is sum of EBVs from DIM 5 to DIM 305. KOR : korea, USA:United States of America.
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Table 6. Rank correlation among test day records in sire TBV, for SCS in dairy cattle

TD11 TD8 TD5 TD2
NO Sire Nation
TBV*  Rank TBV*  Rank TBV*  Rank TBV*  Rank
1 1279 KOR 195.191 1 95.283 2 71.222 1 8.452 42
2 2197 KOR  155.126 2 72.748 5 56.001 4 17.634 15
3 3639 USA 138.831 3 79.881 3 60.122 3 6.378 54
4 3643 USA 133.769 4 26690 33 13.489 50 24.642 7
5 1529  USA  133.107 5 36.686 18 7.393 77 10.019 35
6 1543  AUS  129.607 6 32892 23 3.507 a1 7.311 47
7 2204 KOR 104.351 7 100.802 1 68.275 2 7.617 45
8 3661 USA  102.235 8 29.711 27 25.502 24 —9.605 145
9 3671 USA  99.330 9 40694 15 30.378 18 -8914 142
10 3595 KOR 94832 10 24100 39 9.545 70 -7623 135

* TBV is sum of EBVs from DIM 5 to DIM 305. KOR : korea, USA : United States of America, AUS:Australia

Table 7. Different of ranking change for sire TBV* in test day records

TD Traits Variance Means SD cv
TD8 1176.69 41.38 34.30 82.90
TD5 Milk 1294.60 41.53 35.98 86.65
TD2 1308.18 41.90 36.17 86.33
TD8 921.04 37.82 30.35 80.24
TD5 SCS 1405.14 46.84 37.49 80.03
TD2 1743.06 56.53 41.75 73.85

* TBV is sum of EBVs from DIM 5 to DIM 305.
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