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ABSTRACT

The aim of this study was to investigate the effect of genotype by environment interaction through calculating the rank correlation
between estimated breeding values of bulls in Iran and in Interbull. The data of 2,000,378 records of 305 days of milk, fat and
protein production in the first, second and third lactations in years of 2004 to 2021 were used. The records were from daughters of
9603 sires in 3,444 herds. In model one, the breeding values of animals in the multivariate analysis for milk, fat and protein
production of first lactation were estimated. In model two, a repeatability model was used to estimate breeding values in the
multivariate analysis for milk, fat and protein production from first to third parity. Rank correlation were estimated between Iran and
Interbull for bulls which had at least 20 daughters in 10 herds. In the single-parity model, the rank correlations between the
estimated breeding values in Iran and Interbull for milk, fat and protein were 0.76, 0.75 and 0.76, respectively. In the multiple-parity
model, the rank correlations between the estimated breeding values in Iran and Interbull for milk, fat and protein production were
0.48, 0.43 and 0.51, respectively, which shows the interaction of genotype by environment. The results showed different rank
correlations for two types of models used. Therefore, due to genotype by environment interaction, the rank of bulls in Iran could be
different from Interbull estimates.

Keywords: Breeding Value, Interbull, Genotype by environment interaction, milk production traits.
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Table 1. The way of editing data

Row Edit used Min Max

1 Age of animal in the first calving (month) >19 <40

2 Age of animal in the second calving (month) >32 <56

3 Age of animal in the third calving (month) >45 <70

4 Milk in the first calving (kg) >2500 < 18000
5 Milk in the second calving (kg) >3300 < 18000
6 Milk in the third calving (kg) >3500 < 18000
7 Fat in the first calving (kg) >50 <600

8 Fat in the second calving (kg) >70 <640

9 Fat in the third calving (kg) >75 <65

10 Protein in the first calving (kg) >50 <550
11 Protein in the second calving (kg) >70 <590
12 Protein in the third calving (kg) >75 <590
13 Number of the HY'S (Herd-Year-Season) >5 -

14 Number of progeny from each sire file >2 -

Jsl ohaly a9 Jsl Gy & baaye Joe LY Joor
Table 2. Information of models for first calving and first to third calving

First calving

First to third calving

Information Milk Fat Protein Milk Fat Protein
Number of records 768434 520774 482056 1604245 1093428 1017799
Number of animals with record 768434 520774 482056 799713 612081 573034
Minimum (kg) 2503 54 62 2500 54 62
Maximum (kg) 17275 600 540 17971 650 587
Mean (kg) 8547 (£1592) 271 (£62) 262 (+44) 9222 (£1999) 293 (£76) 283 (£55)
1. T student

2. Spearman rank correlation
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Table 3. Information of model from first to third calving

Information i First calving i i Second calving i i Third calving i
Milk Fat Protein Milk Fat Protein Milk Fat Protein
Number of records 799713 544958 502383 501908 344078 321975 302624 204392 193441
Minimum (kg) 2500 54 62 3300 71 88 3500 78 105
Maximum (kg) 17275 600 540 17971 640 570 17957 650 587
Mean (kg) 8515 (+1600) 269 (+62) 261 (£44) 9749 (£2018) 310(+79) 299 (£54) 10219 (£2210) 325(+86) 311 (£59)
0 s Sledbl F Jga
Table 4. Pedigree information
Information Number
Animals in total 1738646
Animals with sire 1574234
Animals without sire 164412
Animals with dam 1543323
Animals without dam 195323
Animals without sire and dam 133337
Animals with sire and dam 1512248
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Table 5. Genetic parameters of production traits of Iranian Holstein cattle

Information First calving First to third calving
© ° Milk Fat Protein Milk Fat Protein
Genetic variance 500000 438.87 289.04 489510 54891 293.42
Residual variance 1108500 1515.5 856.37 1387300 1901.6 1007
Heritability 0.31 (+0.003) 0.22 (+0.004) 0.25 (+0.003) 0.26 (+£0.003) 0.22 (+0.003) 0.22 (+0.003)
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Figure 1. Changes in the average of breeding value and phenotype of milk production in Iranian Holstein dairy cattle from 2002 to 2018
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Figure 2. Changes in the average of breeding value and phenotype of fat production in Iranian Holstein dairy cattle from 2002 to 2018
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Figure 3. Changes in the average of breeding value and phenotype of protein production in Iranian Holstein dairy cattle from 2002 to 2018
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Table 6. Rank correlation of Iranian estimated breeding value for first calving and first to third calving with
estimated breeding value of Interbull (Agust 2021)

Number of daughters First calving First to third calving
of bulls in Iran Milk Fat Protein Milk Fat Protein
20 < progeny 0.76 0.75 0.76 0.48 0.43 0.51
20<progeny<50 0.64 0.67 0.70 0.40 0.50 0.54
50<progeny<100 0.77 0.74 0.77 0.45 0.40 0.51
100<progeny<200 0.74 0.74 0.74 0.44 0.38 0.49
200<progeny<300 0.75 0.72 0.74 0.44 0.34 0.45
300<progeny<400 0.73 0.79 0.76 0.44 0.44 0.48
400<progeny<500 0.73 0.84 0.77 0.40 0.61 0.52
500<progeny 0.81 0.76 0.79 0.61 0.53 0.59
1000< progeny 0.88 0.81 0.84 0.73 0.67 0.72
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