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ABSTRACT 
Pregnancy rate is an important trait in productivity of the dairy herds. To evaluate the effective management practices 

on pregnancy rate of Iranian Holstein herds, the reproductive management data of 60 herds (Tehran, Isfahan, Alborz, 

and Mashhad provinces) were collected using a questionnaire based on herd management on 2017. Statistical analysis 

was performed using the mixed model procedure (Proc MIXED) of SAS software, considering the management 

factors and region as fixed effects and herd nested in the region, as a random effect. The average number of time per 

day cows observed for heat was 5.7±0.5 and 11.2±1.3 minutes per time, and 80 % of farms used synchronization. 

Infertility problems were the reasons of 46% of the total culling rate. Also, cows with milk yield less than 17.2±0.9 

kg were removed from the herd. The mean pregnancy rate of herds was 22±0.3%. Pregnancy rate was influenced by 

management factors such as productive herd size, production level, age and weight of heifers as the criteria for first 

insemination, number of active expert people in reproduction management criteria, milk yield for culling cows that 

do not get pregnant, genetic aspect of fertility of bulls, single observer for heat detections, frequency of pregnancy 

examination during pregnancy period and method of pregnancy examination. The results obtained in this study can 

provide useful information to benchmark Iran dairy farms for reproductive performance. 
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Table 1. General characteristics of studied herds 

Variables Answer±SD 

Herd size (lactating and dry cows) 787± 170  

Number of lactating cows 698± 151  

Number of dry cows 87 ± 19  

Number of first lactation cows 285± 66 

Average of milk produced per cow per day (kg) 34.0 ± 0.6  

Average of milk fat percent (%) 3.37 ± 0.03  

Average of milk protein percent (%) 3.06 ± 0.01  

Average of days in milk (day) 169.2 ± 1.9 

Average of voluntary waiting period (day) 48.8 ± 0.7  

Average of open days (day) 133.3 ± 1.8  

Average of calving interval (day) 414.5 ± 3.01  

Average number of services per conception  2.38 ± 0.05  

Average of pregnancy rate (%) 22.2 ± 0.3  

Average of age at first calving (mo) 24.1 ± 0.1  

Average of conception rate for heifers (%) 74.5 ± 1.2  

Average of culling rate (%) 21.2 ± 0.9  

Culling rates due to infertility (%) 46.0 ± 1.9  
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) �&* R�l�� B9�)% 8)��76-7/1±8/20  ()Caraviello 

et al., 2006(.  
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 ��� ,  

Table 2. General reproductive management factors associations with pregnancy rate on dairy farms 

Variables  Levels Mean or frequency *LSM (PR) SE P-value 

Herd size (lactating and dry cows) 
 

< 200 

200- 500 

500-1000 

≥1000 

787± 170  

 

22.2 

22.3 

21.0 

24.0 

0.60 

0.58 

0.88 

0.84 

0.02 

Milk yield (kg) 22.00- 30.5 

30.5- 36.00 

36.00- 37.75 

37.75- 41.00 

34.0 ± 0.6  21.1 

21.9 

22.3 

23.6 

0.84 

0.64 

0.66 

0.64 

0.02 

Do you consider the age of the heifer for the 

first insemination? 

Yes 

No 

44 

16 

22.6 

21.1 

0.33 

0.58 

0.02 

Do you consider the height of the heifer for 

the first insemination? 

Yes 

No 

49 

11 

22.6 

21.2 

0.36 

0.74 

0.1 

Do you consider the weight of the heifer for 

the first insemination? 

Yes 

No 

48 

12 

22.5 

20.9 

1.12 

1.31 

0.04 

Do you consider the fertility of bulls for sire 

selection? 

Yes 

No 

55 

5 

22.5 

20.3 

0.78 

1.23 

0.03 

Use of synchronization on herd. Yes 

No 

48 

12 

22.5 

21.6 

0.35 

0.69 

0.2 

Number of people involved in reproduction 

management. 

<2 

2- 4 

>4 

3.3 ± 0.5  21.2 

22.8 

23.0 

0.46 

0.48 

0.56 

0.02 

Culling rate on herd. <20.0 

≥20.0 

21.2 ± 1  21.1 

22.7 

0.68 

0.48 

0.02 

Criteria milk yield for culling cows that do 

not get pregnant on herd (kg) 

<20 

≥20 

17.2 ± 0.9  21.4 

23.5 

0.50 

0.53 

0.0007 

   .�1��*2 0#$ a�3*#� :!%�\ 8�W$��� *                    *Least square means for pregnancy rate.  
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Table 3. Management factors associated with heat detection, artificial insemination and pregnancy diagnosis, and 

their associations with pregnancy rate on dairy farms 

Variables Levels 
Mean or 

frequency 

*LSM 

(PR) 
SE 

P-

value 

Person that responsible for heat detecting 1) Heat detector  

2) Employee and 

artificial 

insemination team 

3) Other  

37 

10 

 

13 

22.5 

21.6 

 

22.9 

1.01 

1.17 

 

1.18 

0.4 

Methods used for heat detection. 1) Visual heat 

detection 

2) Other 

60 

2 

22.3 

21.8 

0.48 

1.45 

0.6 

Is heat detection their only responsibility at 

this time? 

Yes 

No 

23 

37 

24.04 

21.66 

0.60 

0.45 

0.0002 

Number of times per day cows observed for 

heat detection. 

<3 

≥3 

5.7 ± 0.5  19.47 

22.40 

1.50 

1.30 

0.002 

Amount of time is spent on heat detection 

each time. (minute) 

2- 3 

3- 5 

5- 20 

20-40 

11.2 ± 1.3  23.63 

23.05 

22.47 

21.28 

0.98 

0.88 

0.76 

0.82 

0.3 

Number of times per day cows inseminate. Once  

Twice  

≥Three times  

24 

22 

14 
Mean= 1.9±0.1 

21.5 

22.5 

23.1 

0.46 

0.48 

0.61 

0.1 

 

How many hours after heat detection cows 

inseminated? 

9- 12  

12- 15.5 

15.5- 18 

14.8 ± 0.4  21.5 

22.4 

22.4 

1.06 

0.66 

0.60 

0.6 

Interaction effect of number of times per day 

cows inseminate and herd size. 
- - - - 0.02 

Interaction effect of number of times per day 

cows observed for heat detection and the 

interval between heat detection and 

insemination 

- - - - 0.001 

How many days after insemination pregnancy 

is diagnosed? 

<33.5 

≥33.5 

36.7 ± 1.01 

Ultrasound 

(33.4 ± 7.0) 

Rectal 

palpation (42.4 

± 6.0) 

22.1 

22.6 

0.66 

0.68 

0.5 

Average number of times, pregnancy is 

diagnosed during the pregnancy period. 

1 

2 

≥3 

2.1 ± 0.1  21.3 

23.0 

21.0 

1.42 

1.29 

1.46 

0.01 

Method used for diagnosing pregnancy. 1) Ultrasound  

2) Rectal palpation  

38 

22 

23.1 

20.7 

0.33 

0.44 

0.0001 

Interaction of the number of pregnancy 

diagnosis during the pregnancy period and 

method used for pregnancy diagnosis 

- - - - 0.001 

 .�1��*2 0#$ a�3*#� :!%�\ 8�W$��� *                                    *Least square means for pregnancy rate.  
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