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Table 1. Economic parameters of production systems 

Production system 
Price or cost (Rials) 

Holstein Cross bred   
4500 4200 Price per kg base milk (containing 3.2% fat and 3% protein) 
20 20 Price per kg extra milk fat 

0 0 Price per kg extra milk protein 

35000 35000 Price per kg live weight of culled cows 

2900 2700 Price per kg DM of concentrate 

1855 1800 Price per kg DM of forage 

100 70 Heifer health cost per head per day 

5346 3000 Heifer labor cost per head per day 
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Table 2. Production, performance and nutritional parameters of production systems 

Production system  
   Unit   Parameters  

Holstein  Cross bred  

5802 3000 Kg/lactation Milk yield 
197.2 117 Kg/lactation Milk fat yield 

185.6 92.4 Kg/lactation Milk protein yield 

391 408  Days Calving interval 

819 819 Days Age at first calving 

0.61  0.33 Kg/days Pre-weaning daily gain 

0.50 0.48  Kg/days Daily gain from weaning to cull/replacement 

0.79 0.30 Kg/days Daily gain from replacement to parturition 

42.3 23  Kg Birth weight 

640 380 Kg Mature live weight 

99 99 % Pre-weaning survival rate 

99 99 % Post-weaning survival rate 

1955 2203 Days Productive lifetime 

6.84 7 MJ per kg DM Energy content of forage 

10.73 11 MJ per kg DM Energy content of concentrate 

3.01 2.98 MJ per kg Energy content of milk 
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Table 3. Influence of traits on revenues and costs of production systems 
Change in variable costs   

 -  +    
PLT  Ma, F,DG, PDG, BW, LW, SR, PSR + Change in revenues  

 -  Pr, AFC ٠ 
CI  -  - 

aM: Milk yield per cow per lactation; F: milk fat; Pr: milk protein; AFC: age at first 
calving; CI: calving interval; BW: Birth weight; DG: pre-weaning daily gain; PDG: post-
weaning daily gain; SR: pre-weaning survival rate; PSR: post-weaning survival rate; LW: 
mature live weight; PLT: productive lifetime. 
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Table 4. Change of revenue, cost and profit after one unit increase in average of traits and their economic values in crossbred system 

Change in revenues and costs a 
 

PLT PSR SR LW BW PDG DG CI AFC Pr F M Initial 
Revenues (Rials) 

0 0 0 0 0 0 0 -28479 0 0 17.9 3184 11647794 Milk 
0 35697 35697 0 13823 6234 1244 -8640 0 0 0 0 3533975 Male calves 

1127 59842 59842 0 0 0 0 -14485 0 0 0 0 3439106 Surplus heifers 
-999.8 0 0 5799 0 0 0 0 0 0 0 0 2203586 Culled cows 
127.2 95539 95539 5799 13823 6234 1244 -51604 0 0 17.9 3184 20824461 Total revenue 

Cost (Rials/cow/year) 
             Cows 

0 0 0 6406 0 0 0 -7705 0 7.85 14.12 356 6961661 Feed 
0 0 0 0 0 0 0 0 0 0 0 0 1702301 Labor 
0 0 0 0 0 0 0 0 0 0 0 0 58465 Health 
0 0 0 0 0 0 0 5687 0 0 0 0 281162 Reproduction 

             Heifer 
-580 18625 40800 0 27695 13057 2480 -11053 5086 -0.08 0.83 -30 5653047 Feed 
-54 2339 5173 0 0 0 0 -1367 431 0 0 0 679046 Labor 
-1.5 63 139 0 0 0 0 -41 12 0 0 0 18282 Health 
-16 0 0 0 0 0 0 718 128 0 0 0 55640 Reproduction 

             Male calves 
0 18625 40800 0 22374 11402 2150 -11053 0 -0.08 0.83 -30 4375545 Feed 
0 2339 5173 0 0 0 0 -1367 0 0 0 0 559290 Labor 
0 63 139 0 0 0 0 -41 0 0 0 0 15058 Health 

-651.5 42054 62224 6406 50069 24459 4630 -262252 5657 7.7 15.78 296 20359497 Total variable costs 
0 0 0 0 0 0 0 0 0 0 0 0 3062578 Fixed cost 

778.7 53485 3315 -607 -36246 -18225 -3386 -25382 -5657 -7.7 2.12 2888  Economic value 
(Rials/cow/year) 
a See Table 3 for definition of traits 
  � 	9�?N�� 0J :	;� D�
�	�? �� �Z� �( X(Y' 0[

K#(Y9A�B�C �	9 �	9 Kp��� �� � ��<�* ��	7�8 /��

 :	;�A�B�C ���	9 ���<�* �	9�	�  D(	���9 � E���

 L�*0* KJ�H �� O�4  �5  .&C ��! ��� �	��D�J �� 

 ���<�* :	;� ��	7�8 /�� 0�! ��<�*�  0�! =J0U

 &V>?�=<  ��	7�8 /�� 0�! D�_*�02=;#? ��J  K�

�	����#9� :��0| 0��]* A�B�C &@�8��1� 0�!  �

�N &@�8 D��G* �� ���<�* 0�! D�_*�02 ��S? &<	f� 

&C ��	7�8 /�� . `?	! =�>?��<�* :	;� D�<� DC

 X(� K��	' � X(���J =;#?. 0|L( =;#?  X(� DC



84                    ��02�	! �Z\�V� � ��i*0? �0TI ��	TJ/�� : ��	7�8 :	;� ���<�* � ��0��@� �� �	� �	9 E��� � D(	���9...   

 

 O�F	*�@� Y' �X( K#(Y9�	9 K(1]*�* &?�C* ���0� 

�	B�= <�* �`>?�� �*KB� �#?l &'0� . ��	7�8 /��

�0��0�! � �GJ � `V8 K���� ��� X(Y' �  �<�* ���

=;#? ��J �	� �� b<	J ���� ��� �0J � � =;#? E��� �	9
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Table 5. Change of revenue, cost and profit after one unit increase in average of traits and their economic values in Holstein system 

Marginal change in revenues and costs after one unit increase in average of trait a 

 PLT PSR SR LW BW PDG DG CI AFC Pr F M Initial 

Revenues (Rials) 
0 0 0 0 0 0 0 -62725 0 0 18.7 3603 24588230 Milk 
0 0 0 0 0 0 0 -8229 0 0 0 0 3225839 Male calves 

2864 127743 127743 0 0 0 0 -32262 0 0 0 0 7045557 Surplus heifers 
-2138 0 0 6535 0 0 0 0 0 0 0 0 4182097 Culled cows 
726 127743 127743 6535 0 0 0 -103216 0 0 18.7 3603 39041723 Total revenue 

Cost (Rials) 

             Cows 
0 0 0 5787 0 0 0 -18060 0 8.8 15.8 340 12623297 Feed 
0 0 0 0 0 0 0 0 0 0 0 0 4026806 Labor 
0 0 0 0 0 0 0 0 0 0 0 0 103559 Health 
0 0 0 0 0 0 0 9611 0 0 0 0 577883 Reproduction 

             Heifer 
-2669 31950 6997 0 42327 21833 3932 -19140 22773 -0.07 0.63 -19 12723873 Feed 
-142 5122 11330 0 0 0 0 -3126 998 0 0 0 1503631 Labor 
-2.6 96 212 0 0 0 0 58.5 18.7 0 0 0 28126 Health 
-42 0 0 0 0 0 0 1372 296 0 0 0 82470 Reproduction 

             Male calves 
0 0 0 0 0 0 0 0 0 0 0 0 0 Feed 
0 0 0 0 0 0 0 0 0 0 0 0 0 Labor 
0 0 0 0 0 0 0 0 0 0 0 0 0 Health 

-2856 37168 18539 5787 42327 21833 3932 -29285 24086 8.7 16.5 321 31669464 Total variable costs 
0 0 0 0 0 0 0 0 0 0 0 0 6692824 Fixed cost 

3582 90575 109204 748 -42327 -21833 -3932 -73932 -24086 -8.7 2.3 3282  Economic value 
(Rials/cow/year) 
a See Table 3 for definition of traits 
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Table 6. Ranking of the traits considering the relative economic value in different production systems (numbers in parentheses are economic values relative to productive 
lifetime) 

Traits a 

Production system 
PLT PSR SR LW BW PDG DG CL AFC Pr F M 

4(1) 1(68.68) 2(4.26) 7(-0.78) 12(-46.55) 10(-23.40) 8(-4.35) 11(-32.60) 9(-7.26) 6(-0.010) 5(0.003) 3(3.71) Cross bred 

3(1) 2(25.29) 1(30.49) 5(0.21) 11(-11.82) 9(-6.10) 8(-1.10) 12(-20.64) 10(-6.72) 7(-0.002) 6(0.001) 4(0.92) Holstein 

a See Table 3 for definition of traits 
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Abstract 

Economic values for production, reproduction, growth and functional traits in crossbred and Holstein cow 
production systems in Guilan province were estimated using a total of 16 herds consisting in average 12 and 30 
cow, respectively, and a bio-economic model. Economic values were calculated in two production systems for 
12 traits, classifying into four categories of production, reproduction, growth and survival. Economic value of 
each trait was estimated as the amount of change in the annual profit of production system by one unit increase 
in mean of the considered trait while the means of other traits were hold unchanged. Economic values, relative to 
the economic value for productive lifetime, for milk yield, fat yield, protein yield, age at first calving, calving 
interval, pre-weaning daily gain, post-weaning daily gain, birth weight, mature live weight, pre-weaning survival 
rate and post-weaning survival rate were, respectively 3.7, 0.003, -0.01, -7.26, -32.6, -4.35, -23.4, -46.55, -0.78, 
4.26 and 68.68 for crossbred production system, and were 0.92, 0.001, -0.002, -6.72, -20.64, -1.10, -6.10, -11.82, 
0.21, 30.49 and 25.29, for Holstein production system. The results showed, although the importance of some 
traits in two production systems were different, which was a reflection of overall difference in two production 
systems, the breeding objective of two population should be very close together, considering high similarity of 
economic values of traits. 

Keywords: Economic value, Production traits, functional traits, crossbred cows, Holstein cows 
 

 

 

 

 

 

 

 

 

*Corresponding author: shad@guilan.ac.ir 

Animal Production Research 
Vol. 4, No. 3, 2015 (79-91)  



 

 


