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Table 1. Parameters used in the simulation of progeny testing program 
Parameter Symbol Value 
Cow population size N 502400 
Proportion of cow population on milk recording (%) T 33 
Proportion of cow population bred by young bulls (%) P 20 
Number of daughters per test bull N 100 
Number of inseminations per conception  2.22 

Sperm production capacity per bull per year (dose) D 18000 
Proportion of cow population considered as dam of sires (%) E 30 
Number of needed dam of sire to produce one young bull J 6.07 
Proportion of young bulls suitable for progeny testing (%) O 100 
Replacement rate in sire of sires path (%)  25 

Replacement rate in sire of dams path (%)  25 

Replacement rate in dam of dams path (%)  32 

Replacement rate in dam of sires path (%)  26 

Economic value for milk yield (Rial/kg)*  

 3223 

Economic value for milk fat percentage (Rial/%)* 
 

128 

Economic value for herdlife (Rial/day)*  3582 

Live daughter per dam of dams (%) W 40 
Proportion of young bulls preselected(%) Fps 100 
Sex ratio (%) Sr 50 

) ����1�M � .+:X� *1389(  
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Table 2. The equations for required and available number of animals and selection proportion in different 

selection paths 
Path Required number Available number Selection proportion 

SS 
   

SD 
 

  

YB 
   

DS 
   

DD    
n= required number, N= available number, SS, SD, YB, DS and DD are paths of Sire of future Sires, Sire of 
future Dams, Young Bulls, Dam of future Sires and Dam of future Dams, respectively. Other symbols were 
presented in Table 1. 
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Table 3. Genetic and phenotypic correlations among traits (heritabilities on diagonal, genetic correlations 
above diagonal and phenotypic correlations below diagonal) along with their phenotypic variance 

  
HL  FUA  RUH  F%  M Trait 

1119213  0.740  0.045 -  0.07 -  0.61 -  0.260  Milk yield (M) 

0.1366  0.190 -  0.330 -  0.012  0.310  0.470 -  Fat percentage (F%)  

27.994  0.760  0.026  0.091  0.015  -.026  Rear udder height (RUH) 
1.5838  0.710  0.195  0.049  0.014 -  0.021 -  Front udder attachment (FUA) 

1119213  0.016  0.390  0.180  0.19 -  0.330  Longevity (HL) 
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Table4. Selection proportion, selection intensity and generation interval in different paths of progeny testing 

program 

Path Required number Available number 
Selection 
proportion 

Selection 
intensity 

Generation interval 

SS 2 109 0.02 2.45 6.50 
SD 13 109 0.12 1.67 7.50 
YB 109 109 1.00 0.00 3.37 
DS 665 50400 0.01 2.57 4.22 
DD 161561 200960 0.80 0.34 4.10 
SS, SD, YB, DS and DD stands for paths of Sire of future Sires, Sire of future Dams, Young Bulls, Dam of 
future Sires and Dam of future Dams, respectively 
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Table5. Genetic superiority and accuracy of selection in different paths, expected annual selection response (in 
standard deviation) for goal functions, genetic gain for traits and efficiency of selection relative to three trait 

selection 

Selection path 
Goal 1 Goal 2 Goal 3 

Accuracy 
(%) 

Genetic 
superiority 

Accuracy 
(%) 

Genetic 
superiority 

Accuracy 
(%) 

Genetic 
superiority 

Sire of future sires 93.51 2.29 93.51 2.29 58.74 1.43 
Sire of future dams 93.51 1.56 93.51 1.56 58.74 0.98 
Young bulls 93.51 0.00 93.51 0.00 58.74 0.00 
Dam of future sires 52.25 1.34 52.25 1.34 31.84 0.82 
Dam of future dams 52.25 0.18 52.25 0.18 31.84 0.11 
Annual response (Rails/year)  0.24  0.24  0.15 
Genetic gain of milk (kg)  127.12  127.12  124.07 
Genetic gain of milk fat%    -  -0.03  -0.03 
Genetic gain of herd life (day)   -   -  28.47 
Relative response to goal3 (%)  97.60  97.60  100.00 
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Abstract 
In the current study, a deterministic model was used to simulate various progeny test programs of Iranian 
Holstein in order to investigate the results of application of three different breeding goal functions. The goal 1 
consisted only milk production, the goal 2 included milk and fat percentage and the goal 3 consisted herd life in 
addition of production traits. Per each goal function a selection index was established using production and type 
traits correlated with herd life. Selection accuracy in various selection paths varied from 52% to 94% with the 
lowest one belonging to goal 3 due to lower heritability for herd life. Genetic gain was 0.24, 0.24 and 0.15 time 
of breeding goal standard deviation for the goal 1, 2 and 3, respectively. Comparison of correlated economic 
response from three breeding goals showed that the goal 1 and 2, lacking herd life, had lower economic 
efficiency relative to goal 3. 
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