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Phenotypic analysis of abortion incidence in Iranian Holstein cows
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ABSTRACT

This study was performed to investigate the incidence of abortion based on different definitions and, the effect of
climate and herd size on abortion as well as its phenotypic trend. Using calving records collected from 16 dairy herds
from years 2004 through 2014. Incidence rate and analysis of affecting factors on abortion were done using the FREQ
and GENMOD procedures of SAS software, respectively. According to the definition of abortion as death and
expulsion of fetus between 60-260 d, 100-260 d or 150-260 d of pregnancy, overall abortion incidence was 15.5%,
11.25% and 6.6%, respectively. Herd size, climate, parity, year and season of calving as well as the interaction of
calving year x season and climate x calving year were associated with abortion (P < 0.001). Greatest abortion
incidence was observed for second parity cows (28.7%). The highest and lowest rates of abortion (16.0 vs. 14.5%)
happened in the mild and cold climate, respectively. Also, the larger herds, with more than 3000 cows, had almost
1% higher abortion incidence than smaller herds, with less than 1000 cows. The average rate of abortion incidence
was highest in the spring and lowest in the autumn (17.8 vs. 13.5 %). According to the regression of least squares
means on calving year, abortion incidence showed a positive and significant trend (P < 0.003) by 0.4 per year. The
results of this study can be used in the analysis of management practices to control abortion.

Keywords: abortion, climate, dairy cows, phenotypic trend.
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Table 1. The incidence of abortion in different countries based on different definition as well as year of research

. - Abortion
Country Abortion definition incidence (%) Source
United States Abortion more than 42 d in pregnancy 3-5 Hovingh, 2009
annual abortion 2-5 Kirk, 2003
loss of pregnancy between 31-260 d in gestation 10.8 Forar et al., 1996
New Zealand Annual abortion 1.2 Moller et al., 1967
England Annual abortion 2 Murray, 1990
United States The average of abortion in 3 studied groups 9.8 Ettema & Santos, 2004
(California) Loss of pregnancy between 52-260 d in gestation 11 Thurmond et al., 1990a
Abortion more than 150 d in pregnancy 1.3 Norman et al., 2011
Iran In herds affected by Leptospirosis 30 Hassanpour et al., 2007
Abortion due to Non-infection factors 10-20 Samia-Kalantari et al., 2008
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Table 2. Characteristics and descriptive statistics of studied herds

Herds Total breeding Breeding cows in  Total records Climate Cows in parity 1 Cows in parity 1, 305-d milk yield

code cows (n) last year (n) (n) type? and 2 (%) 2 and 3 (%) (X +SD)
1 9,381 3,375 28,353 1 56.9 74.8 11,057.3 +2,045.4
2 12,092 3,623 34,651 3 56.4 73.0 11,370.8 +2,146.8
3 15,603 4,907 48,260 3 52.0 69.0 11,868.5 + 2,219.4
4 4,805 1,405 3,225 3 57.0 75.2 11,870.5 +2,087.2
5 6,070 2,267 17,381 3 58.7 75.2 11,566.2 + 1,947.7
6 1,738 563 4,981 2 52.7 713 10,536.0 + 1,917.6
7 2,431 854 7,153 3 56.2 73.8 10,818.6 + 2,081.5
8 3,475 859 9,256 1 58.4 76.2 10,668.5 + 2,023.6
9 6,570 2,369 9,258 1 57.4 75.7 11,184.5 +2,276.7
10 2,135 931 6,389 2 59.4 716 11,700.9 +2,192.3
11 1,652 970 4,542 1 63.9 82.0 9,999.6 + 1,724.9
12 6,067 3,073 17,646 2 62.4 80.3 11,663.9 + 2,221.6
13 4,420 2,320 10,759 2 69.6 86.9 11,105.8 + 1,865.9
14 3,898 850 10,956 2 53.4 70.6 11,313.0 + 2,052.2
15 3,646 1,100 10,605 3 57.7 76.2 9,617.5+1,907.8
16 4,519 1,890 12,330 2 56.5 739 10,811.9 +2,148.1

1. Climate 1= very cold, climate 2= cold, and climate 3 =moderate.
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Figure 1. The average of abortion incidence (60-260 d in pregnancy) in studied herds.
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Table 3. Analysis of affecting factors on incidence of abortion in Holstein dairy cows

Variables Degree of freedom Chi-square P-value
Parity number 5 2493.8 < 0.0001
Herd size 3 65.2 <0.0001
Calving year 10 183.6 <0.0001
Calving season 3 109.7 < 0.0001
Climate type 2 7.1 <0.0291
Calving year x calving season 30 269.4 <0.0001
Calving year x climate type 20 267.4 < 0.0001
Calving season x climate type 6 413.9 <0.0001
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Figure 2. The average of abortion incidence (100-260 d in pregnancy) in studied herds.
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Figure 7. The average of abortion incidence in different seasons of year.
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Table 4. The frequency of abortion in different calving years based on calving season and climate type

Variables Calving year
1383 1384 1385 1386 1387 1388 1389 1390 1391 1392 1393

Calving season

Spring 9.9 14.4 14.4 16.3 16.5 17.3 18.5 17.2 20.8 18.8 21.9
Summer 10.9 14.0 12.8 132 15.0 154 15.3 16.1 16.9 16.2 15.8
Autumn 11.6 16.0 133 133 16.2 13.2 11.7 13.8 13.5 12.7 14.2
Winter 147 14.4 14.9 14.9 17.0 16.9 15.7 16.8 15.7 16.7 17.6
Climate type

Very cold 11.9 175 145 155 155 14.9 135 14.3 16.6 15.1 17.8
Cold 14.9 14.3 15.3 15.1 14.6 13.3 11.2 16.4 14.8 15.6 15.6
Moderate 11.1 13.7 13.1 13.7 17.0 16.9 17.9 16.4 17.5 16.6 17.8
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Figure 8. The trend of abortion incidence in different years.
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