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ABSTRACT

Genetic and phenotypic parameters for the first three lactations profitability and sum of first three lactations as
lifetime profitability in Iranian Holstein cows were estimated, using data of 86,065 cows in 423 herds, from 2000 to
2011 collected by the Animal Breeding Centre of Iran (ABCI). Economic data were collected from three large dairy
farms in Isfahan province. Estimates were performed by using bivariate animal model through the VCE.6.2 software.
Estimated heritabilities were moderate and ranged from 0.14 (for third lactation profitability) to 0.32 (for lifetime
profitability). Estimated genetic correlations were close to one and ranged from 0.88 between first and third lactation
profitability to 0.99 between second lactation profitability and lifetime profitability. Phenotypic correlations were
high and in the range of 0.38 between first and third lactation profitability to 0.82 between second lactation
profitability and lifetime. Genetic and phenotypic correlations between first lactation and lifetime profitability were
0.96 and 0.76, respectively. These high values of correlations and heritabilities obtained for the first lactation
profitability (0.31) showed that the profitability of the first lactation might be a good predictor of lifetime
profitability. Therefore, by direct selection on first lactation profitability, genetic-economic merit could be improved.

Keywords: Dairy Cattle, genetic parameters, profit, total economic merit.
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2. Total Performance Index
3. Relative Net Income
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Table 1. Descriptive statistics of biological variables used for calculation of profitability

Variable Abbreviation Mean SD Minimum Maximum
Productive cow mortality (%) ~ PCM 0.6 0.1 04 0.9
Stillbirth (%) * SB 5.0 0.9 37 6.1
Calf mortality (%) " CM 24 0.6 1.8 4.0
Involuntary culling rate of calves
From birth to 3 mo of age (%)" CICR 122 16 101 14.3
Average calving interval (day)” Cl 405.5 3.6 400.0 411.0
Age at first calving (Month)™ AFC 27.0 26 20.5 38.0
Milk yield in first lactation (kg)™ LMY1 7482.6 1462.7 2508.1 14008.7
Milk yield in second lactation (kg)™ LMY 8403.8 1802.1 2501.4 16005.1
Milk yield in third lactation (kg)™ LMY; 8665.6 2089.7 2504.9 16341.7
Total manure in each lactation (kg)™ LMUY 17943.4 159.5 17700.0 18186.8

* Average of three large dairy herds of Isfahan province.
** Average of cows with milk record.

*** Estimated through modeling.
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Table 2. Descriptive statistics of revenues and costs of the herds considered in calculation of profitability (1000 Rials)

Variable Abbreviation Mean SD Minimum Maximum
Revenues
Milk price (Rials/kg) pm 8145.1 1271.6 5824.3 9744.1
Culled calf price (Rials/calf) ccap 952.5 195.6 660.0 1267.7
Heifer calf price (Rials/calf) hep 13202.0 2183.7 10027.6 16794.0
Bull calf price (Rials/calf) bcp 8801.3 1455.8 6685.1 11196.0
Culled cow price (Rials/cow) ccop 19112.7 3259.1 14572.8 25318.0
Manure price (Rials/kg) pma 214.4 121.1 116.5 537.7
Costs (1000 Rials)
Milk cost (Rials/kg) cm 5665.3 826.8 4325.3 6965.4
Calf rearing cost (Rials/calf) crc 9089.2 1035.1 6835.8 1028.7
Replacement heifer rearing cost (Rials/heifer) hrc 30512.0 4996.6 224448 41024.2
Annual interest rate (%) r 19.3 0.8 18 20.0

* Calves may be sold in auction or slaughtered for any reason.
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Table 4. Descriptive statistics of annual and lactational profitability (1000 Rials)

Variable Mean
Profit in 1st lactation 19062.2
Profit in 2nd lactation 19176.3
Profit in 3rd lactation 18936.4
Lifetime profit 19058.3

SD Minimum Maximum
4502.3 5057.3 34276.2
5118.2 3454.3 42512.6
5375.6 5079.0 3976.0
4998.7 4530.2 38848.6
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Table 5. Heritability (diagonal), genetic (upper diagonal) and phenotypic (below diagonal) correlations of
profitability in different lactations

- Profit in 1st Profit in 2nd Profit in 3rd Lifetime
Variable lactation lactation lactation profit
Profit in 1st lactation 0.31(0.01) 0.92 (0.007) 0.88 (0.01) 0.96 (0.007)
Profit in 2nd lactation 0.50" 0.22 (0.01) 0.96 (0.01) 0.99 (0.005)
Profit in 3rd lactation 0.38 0.46 0.14 (0.01) 0.96 (0.04)
Lifetime profit 0.76 0.82 0.81 0.32(0.01)

* Numbers in parenthesis are standard errors of the estimates.

** Genetic correlations were significant at P <0.01
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