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ABSTRACT

With development of mixed models, lactation model (LM) was replaced with random regression model (RRM).
However, the minimum number of required test day (TD) records per animal to replace LM with RRM is a challenge
in genetic evaluations. In this study, 381,236 test day records of 44,117 first parity dairy cattle which collected by
Animal Breeding Center of Iran were used from 2006 to 2016. Based on number of TD records per animal, cows
were divided into five groups by restricting cows that presented at least 2, 4, 6, 8 or 10 test day records in the
lactation. The rank correlation between predicted breeding values (EBV) for LM and RRM irrespective of number of
TD records was relatively moderate (0.44) and the rank correlation between two models using at least 2 TD records
was 0.71. When 10 top percent of cows were used for comparison of LM with RRM, the rank correlation decreased
to 0.08. The correlation of EBV of cows with =22 TD records with cows with 210 records in RRM was 0.85. The
mean of breeding values accuracy in RRM was 4% higher than LM. Overall, use of RRM has advantages over LM
and it is suggested to use RRM with at least 2 TD records instead of LM for genetic evaluation of milk yield trait.
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Table 1. Summary of number of records and cows used for comparison of random regression with lactation model in
the first lactation of Holstein dairy cattle

No. of test Average test No. of lactation Avera_ge .NO' of . . Common
Structure day records day milk yield records Lactation animals with  animals between
milk yield test day two models
=10 test day 236459 31.93 22802 9703.6 23149 43043
> 8 test day 346136 31.76 35444 9318.28 36083 52476
> 6 test day 367188 31.70 38263 9139.52 39348 54856
24 test day 375971 31.67 39941 8940.06 41332 56465
2 2 test day 380228 31.63 40725 8820.39 43109 57234
All records 381236 3161 40725 8820.39 44117 57234
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Figure 1. Rank correlation between predicted breeding values under random regression and lactation models using all
animals with different number of test day records. In above figure, Lac+i denotes lactation model with at least i test
day records and RR+i denotes random regression model with at least i test day records.
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Figure 2. Rank correlation between predicted breeding values of random regression and lactation models using 10%

top animals with different number of test day records. In above figure, Lac+i denotes lactation model with at least i
test day records and RR+i denotes random regression model with at least i test day records.
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Table 2. The rank of 20 top cows under random regression and lactation model with atleast 2 or 10 test day milk yield

records
Cow number RawMilk305 TD_milk Lac+2 Lac+10 RR+10 RR+2
1 11936.13 40.67273 452 76 3 1
2 12249.22 41.08 1279 1513 1 2
3 15116.14 49.9 13 25 2 3
4 14520.39 52.48889 41 NA NA 4
5 13526.17 42.72727 40 14 9 5
6 16116.37 51.74545 120 1560 14 6
7 14775.7 50.49091 25 23 5 7
8 15627.58 53.71 69 11 4 8
9 14018.48 46.76 42 483 21 9
10 14304.04 48.23 86 96 8 10
11 13573.72 46 19 20 17 11
12 14237.32 48.57273 305 74 10 12
13 14971.49 52.64444 428 4434 4076 13
14 9502.54 51.97143 87 295 19 14
15 15200.86 47.62 1 1 6 15
16 13171.62 4791111 1948 NA NA 16
17 11179.33 35.8 7326 4582 12 17
18 14882.94 48.81 412 87 11 18
19 15661.75 49.14545 308 113 27 19
20 16187.46 50.2 229 388 16 20

TD_milk, test day milk record; Lac+i, lactation model with at least i test day records; RR+i, random regression model with at least i test day records.

NA, cow was not available.
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Table 3. The mean of reliability in random regression and lactation model using different number of test day records

Structure Lactation model Random regression model
REL SD REL SD Average no. of daughters
210 test day 0.58 0.11 0.63 0.12 0.89
2 8 test day 0.62 0.10 0.65 0.11 0.90
2 6 test day 0.61 0.10 0.65 0.11 0.90
2 4 test day 0.60 0.10 0.65 0.11 0.90
2 2 test day 0.63 0.10 0.65 0.11 0.90
All records 0.63 0.10 0.65 0.11 0.90

REL, Reliability; SD, Standard Deviation
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