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ABSTRACT 
Abortion in dairy cow can be categorized into two types of abortion: Rebreeding (RA, abortion incidence between 60 
and 260 d of gestation, without change in lactation number), and new lactation abortion (NLA, abortion incidence 
after 200 d in gestation which leads to a new lactation). According to this definition, the losses of abortion might be 
different based on the type of abortion at the herd level. For this purpose, a partial budgeting model was developed to 
estimate the losses of abortion in 6 Holstein dairy herds located in Isfahan and Chaharmahal-Bakhtiari provinces 
during 2020. Financial losses due to reduction in productive and reproductive performances, replacement costs and 
calf loss were considered in this modeling. On average, loss of pregnancy was estimated 27.7 million IRR per case. 
Although the probability of NLA incidence was much lower than RA abortion (2.3% vs 12.5%), but NLA imposes 
significant financial losses to farmers (on average 32.4 million IRR vs. 22.0 million IRR per case). In general, decline 
in fertility was the most crucial factor of losses (63.3%) due to abortion, and decrease in milk yield (22.8%) placed in 
the second rank. The results obtained in this study can be used by farmers who make the optimal decision to keep or 
cull the aborted cows in the dairy farms. 
 
Keywords: Dairy cattle, losses due to abortion, modeling, new lactation abortion, rebreeding abortion. 
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Table 1. Characteristics and descriptive statistics of different traits in studied herds. 

 
Variables 

Studied herds 
1 2 3 4 5 6 

Rebreeding abortion rate1 (%) 12.4 12.8 11.3 11.0 14.9 12.6 
New lactation abortion rate 2 (%) 4.1 1.5 2.0 1.2 2.8 2.1 
Total culling rate 3 (%) 21.1 23.4 23.5 20.1 23.2 16.3 
Average of 305 d milk yield (kg) 11,749.6 11,479.7 12,124.5 11,618.5 11,274.5 11,793.9 
Average of days open (d) 128.1 125.0 129.3 123.8 123.2 116.8 
Insemination number/ lactation 2.9 3.1 2.7 3.2 2.7 2.7 

1 . $�+��� �F �� 5�34 r(�) �+�(�
 A��� �F �� ��E:* ?".�K 6& �*�+��� �#��60  �9260 .�3�
.� �+�(�
 C)0- �� (��m9 
��) 12! (�3��)'   

2 ��� �9 5�34 r(�) 12! �) .� �*�4 �+�(�
 A��� g* 6& $�+��� �#�� .260 .�-�(& /�(
 (�3��)'  

3M �(�
 ��,09 e+�& �. (�h �7*\� 6) J@K ..67� �.��� � $(�  
1. Percentage of cows that had at least one abortion (fetal death during 60–260 d in pregnancy) during their lactations without change in lactation number 
2. Percentage of cows that initiated a new lactation due to abortion (fetal death up to 260 d in pregnancy). 
3. Culled for reasons other than less desirable milk production, age, and surplus to herd. 
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�*� ���'() $.() ���- ��0� ���*� $�+(��.��M $�� 5�U3! � gE! 12! (=. . �� �3��)' 
�.� C!� �. �,�� $�+6  67�

.6Y,�T� ��0�  

Table 2. The effect of abortion ((rebreeding and new lactation abortion) on biological parameters required to estimate 
loss of pregnancy in studied herds. 

 
Herd 

Days open1  Milk yield (kg)1  Number of insemination1 
Rebreeding2 NLA3  Rebreeding2 NLA3  Rebreeding2 NLA3 

1 + 65.2 +24.5  -400.2 -2955.3  +0.9 +0.48 
2 +100.0 +8.9  -17.5 -2007.8  +1.4 +0.12 
3 +88.00 +5.8  -404.9 -2905.0  +1.4 +0.08 
4 +82.3 -6.9  -144.8 -1518.9  +1.6 -0.05 
5 +92.2 +6.9  -25.7 -2774.1  +1.6 +0.17 
6 +104.8 +4.7  -165.9 -2581.0  +1.1 +0.13 

1+�& . � + C�W; �) b�9(9 6) 12! 6i��- �� (��.��M (+ �� e*.�O. �* e– .C!. A�
 A�.� 
�%-  

2 . 12! :gE! $�+��� 5�) /0"�60  �9260 .�+�(�
 C)0- �� (��m9 
��) �3��)'  

3 $�+��� 5�) 12! /0"� :5�U3! 12! .200  �9260 �� �*�4 �+�(�
 6) (i3� 6& �3��)'  .�0
 
1. Increase or decrease in each parameter as a result of abortion has been shown with + or – signs, respectively.  
2. RA: Abortion incidence between 60 and 260 d of gestation with no change in the lactation number. 
3. NLA= new lactation abortion: abortion incidence between 200 and 260 d in gestation that led to a new lactation. 
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Table 3. Summary of biological and of economical inputs used to estimate the financial losses of abortion (IRR × 1000) 
 

Variable 
Herds  

Mean 1 2 3 4 5 6 
Financial inputs        
Heifer purchase cost1 (IRR /head) 320000 340000 340000 2120000 208000 320000 290000 
Average value of calf (IRR /head) 54000 60000 60000 46400 38400 54000 52133 
Salvage value (IRR /kg of live weight) 204 264 264 264 276 204 246 
Insemination cost (IRR /insemination) 1100 2000 2080 882 1700 1200 1494 
Milk price (2.5% fat) (IRR /kg) 42 40 40 40 41 43 41 
Biological input        
Mature weight (kg) 650 730 675 635 625 650 660.83 

1 6��79 6) D0)(� 63*�+ 5*. .90  .C!. 5��)' ���                                            1. This price is related to a pregnant heifer in 90 d in pregnancy. 
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Table 4. Incidence rate, costs due to rebreeding, and NLA abortion, and weighted average of abortion in studied herds. 

Studied 
herds 

Abortion rate (%)  Cost of abortion (IRR× 1000)  Total cost of abortion3 
Rebreeding1 NLA2  Rebreeding1 NLA2  IRR ×1000 Dollar ($)4 

1 12.4 4.1  18832.4 43105.6  31388.2 747.3 
2 12.8 1.5  23010.0 27013.6  28358.2 675.2 
3 11.3 2.0  25370.8 37386.4  32324.7 767.5 
4 11.0 1.2  19608.8 17359.9  19095.8 454.7 
5 14.9 2.8  20618.4 36033.4  24514.7 583.7 
6 12.6 2.1  24750.8 33202.0  30448.4 725.0 

Average 12.5 2.3  22031.9 32350.1  27673.4 790.7 

1 . 12! :gE! /0"� $�+��� 5�) 12! /0"�60  �9260 �+�(�
 C)0- �� (��m9 
��) �3��)'. 
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1. RA: Abortion incidence between 60 and 260 d of gestation with no change in the lactation number. 
2. NLA= new lactation abortion: abortion incidence between 200 and 260 d in gestation that led to a new lactation. 
3. The average cost of abortion is included the weighted average of rebreeding and new lactation abortion as well as the cost of culling. 
4. Each US dollar is equivalent to 42,000 Iranian Rials (IRR).  
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Figure 1. Proportion of affecting factors on costs of abortion in the studied herds 
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Table 5. Biological parameters, used model, and cost of abortion in different studies/countries. 
Country/Source Used biological parameters Used economic model Cost/level of estimation 

United States (De Vries, 
2006) 

Milk yield, lactation number, lactation month, reproduction status 
(pregnant, non-pregnant) 

Dynamic programing 
updated by Markov 

Chain 
US$ 555/case 

California 
(Thurmond & Picanso, 1990) 

Abortion incidence rate, herd number, costs due to open days (in 
terms of milk yield, dry days, and lactation days) 

 
Bio-economic model US$ 640/case 

New Zealand 
(Pfeiffer et al., 1997) 

Abortion incidence rate at herd and national level, cost of milk yield 
and calve, replacement cost, herd size, herd number 

Simulation bio-
economic model 

NZ$ 3900/herd 
NZ$ 16.5 

million/national 
NZ$ 975/case 

Canada 
(Weersink et al., 2000) 

Abortion incidence rate at infected herds, reduction in milk yield due 
to abortion, costs in reproduction Bio-economic model CA$ 975/case 

Iran 
(Kalantari et al., 2008) 

Cow inputs (lactation number, lactation month, daily milk yield, 
pregnancy status) 

Herd inputs (culling rate, abortion rate, conception rate, lactation 
curve, voluntary waiting period) 

Dynamic programing US$ 82-1302 depends on 
pregnancy stages 

Mexico (Albuja et al., 2019) Milk production loss, treatment costs, reproduction costs (additional 
inseminations, extra open days), costs in replacement, 

Monte Carlo 
methodology 

US$ 267.4-1,119.0 
depends on pregnancy 

trimester 
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