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Figure 1- Incidence of twinning across investigated farms
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Figure 2- Effect of calving year on the incidence of twinning
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Table 2- Estimated odds ratios (95% CI) for the effects of parity, calving season, age of first calving on reported twining rates of
Holstein cows (n = 160,410)

5ol olaay 50 s

o ypiie o igled g8y (e o
Variables No. of calving Twinning incidence,% Odd ratio (35% Cl) P-value
oA o5 <0.0001
Parity
1 48629 0.4 Referent
2 39310 2.7 5.85(5.02-6.80)
3 28388 3.98 8.84(7.63-10.30)
4 18698 4.47 10.00(8.54-11.62)
5 11537 4.1 9.17(7.75-10.86)
>6 13857 4.12 9.25(7.87-10.98)
oaly Jad
Calving season <0.0001
S ) 43101 2.81 Referent
Spring
Ot 37534 3.14 1.013(0.92-1.104)
Summer
b 41891 2.57 0.84(0.77-0.92)
Autumn
Olie;

. 37884 2.16 0.74(0.67-0.82)
Winter
O] S 01
Age of first calving
18-21 month 837 2.58 Referent
21-24 month 28440 2.72 1.18(0.6-2.34)
24-27 month 102662 3.00 1.26(0.64-2.5)
27-30 month 20019 3.1 1.27(0.63-2.49)
30-33 month 5357 2.99 1.22(0.59-2.48)
33-45 month 3095 3.64 1.71(0.82-3.52)
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Table 3- Estimated least squares means for production and reproduction performance of singleton and twinning cows

o e iglBey il lagls consg
Variables Cow’s status for Twinning
568 <SG SIEPR Olayyo (3:5ke Jolas cigles

Singletons Twin birth Difference
595305 5
305-d milk yield, kg
Primiparous 9988(+46) 10261(+72) +272NS
Multiparous 10745(+51) 10701(+65) -44.61N°
Overall 10590(+40) 10564(+63) -26MS
22 ey
305-d fat percentage, %
Primiparous 3.21+0.072 3.2+.045 NS
Multiparous 3.25+.0.084 3.24+0.083 NS
Overall 3.23+0.046 3.23+0.089 NS
OR9n 23 ey
305-d protein percentage, %
Primiparous 3.58+0.13 3.59+0.18 NS
Multiparous 3.29+0.027 3.27+0.034 NS
Overall 3.31+0.025 3.3+0.033 NS
b sl
Open days, d
Primiparous 133.64(x1.78) 158.44(=9.81) 24.79(x9.7)™
Multiparous 137.21(x1.73) 150.00(2.91) 12.78(x2.54)™
Overall 136.74(+1.26) 150.61(+2.64) 13.86(+2.46)""
sl 4 e gudls dlass
No. of insemination per conception
Primiparous 2.44+0.034 2.48+0.015 NS
Multiparous 2.65+0.086 2.83+0.097 0.174+0.049™
Overall 2.62+0.73 2.78+0.85 0.166+0.045™
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! Different Least Square Means

Estimated least squares means differences.*P.< 0.05; **P < 0.01; ***P < 0.001
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Table 4- Effect of Twining on Incidence of reproduction disorders

Lth).u...o

ol &g
Calving type’

Variable SF

SM FF

MF MM P-value?

o il lass

No. of calving

&ljoaye

Stillbirth

() g5y )5

Incidence of occurrence
(%)

Odds Ratio

el o

Dystocia

() g5y )5

Incidence of occurrence
(%)

Odds Ratio

76825

4.2

14.9

1

79324 963

4.7 6.5

1.06(0.91-1.23)  1.58(1.14-2.19)

17.8 19.5

1.49(1.35-1.65)  3.62(3.23-4.08)

2075 1223

<0.001

9.3 13.8

1.63(1.19-2.23)  1.7(1.26-2.27)

<0.001
23.4 415

6.35(5.24-7.65)  9.09(7.29-11.23)

ISF = female in singleton births; SM= male in singleton births; EF = female pairs in twin births; MF = mixed-sex pairs in twin

births; MM = male pairs in twin births
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Introduction Cattle are a monotocous species meaning that, under most circumstances, a successful
pregnancy results in the birth of one calf. Twinning rate has been reported in dairy cows from 3 to 5 percent,
which can be influenced by maternal age.The birth of twins is detrimental to the majority of beef and dairy cattle
producer. Financial loss arising from any of twinning has been reported in Europe between 109 to 201 dollars in
recent years. Because it is associated with undesirable consequences such as reduced survival, calf, cow
increased removal rate and poor performance. This also reduces pregnancy rates and profitability herds. One of
the effects of twinning severe is reduction of the number of calves for replacement fertility in dairy cows. This is
a loss arising from an increase in infant mortality and a gender bias in bull calves homo zygote. Twinning rate
increases significantly the incidence of reproductive abnormalities, including the retained placenta, dystocia,
stillbirth and abortion. Many studies have been done on the effect of multiple pregnancies in cattle production
and reproduction. Higher milk production for cows twin issue is controversial as some studies have shown that
there is a positive correlation between the rate of twinning in dairy cattle and milk production. But in the next
lactation, production for cows that have been the twin of the infected cow metabolic disease in the previous
period was lower. In a study reported that cows spend fewer days in the twin. peak production. The results of the
study on the effect of twinning on reproductive traits of Holstein cows-Farzin showed that only half of the twin
cows are prone to reproduce in the next period. It is also _reported a greater number of insemination per
conception in twin compared to single cows. In addition, it has been reported that the twin was more than 15
days from calving to first services. Average twin cows experiencing 1.7 times more death and removal in
lifetime production than cows single.The aim of this study was to estimate the rate of twinning in Iranian
Holstein dairy cows and the estimated effect on production traits and reproductive twinning.

Material and method Data from 9 Holstein dairy herds from 2 regions, Khorasan Resavie and
Isfahan, in Iran during the period 2001 to 2013 were used. Editing of initial data set was done with Excel.
Duplicate observations, missing data for calf condition and cows with age at first calving < 19 or > 45 month
were excluded. Following all edits, 160,410 calving records of 52,562 cows were utilized.

According to binary nature of twinning, a logistical regression model was constructed to estimate the effect
of bio-environmental risk factors on twinning using the LOGISTIC procedure of SAS the used model was as
follows:

Logit (1) = o + B1X1+ f2X2+.... + fnXn 1)

A linear mixed model was used to analyze twinning effect on productive and reproductive
traits using Proc. Mixed of SAS Software. In this model fixed effects were included herd
effect, calving season (calving year, parity, twinning, stillbirth and dystocia. The effect of other
factors were considered as random. The mixed linear model used for this analysis included:

Yiiklmnopars — 1 + Herd,; + Parity; + Cyear,, + Season; + hlm[DIMij — DIM)
+b,, (AFC,, — AFC) + by, (Preg,, — Preg) + TWN, + STB_+ DYS, + Sex,+Cow,
+ Eljklmnupqm 2

Results and discussion The incidence of twinning cases per cow per year was 2.7 %, on average. Herd,
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calving year, calving season and parity had a significant relationship with the incidence of twinning (P<0.001).
Primiparous (0.4%) and fourth parity (4.47%), winter (2.2%) and summer (3.1%) were lowest and highest
incidence respectively. Increased age of first calving showed a tendency to increase incidence of twinning
(P=0.1). Twinning had no significant effects on 305-d milk, fat and protein percentages (P >0.1). Twinning
increased open days by 24.8 and 12.8 d and insemination per conception by 0.04 and 0.18 unit in primiparous
and multiparous cows, respectively (P<0.001). The negative reproductive effects of twining were more severe
for primiparous than multiparous cows.

Conclusion Twinning statistically showed a positive phenotypic trend in the study population. Twinning
had no effect on productivity (milk, fat and protein percentages) cows while was reducing reproductive
efficiency (increased number of insemination per conception and open days). Twinning increased sharply risk of
dystocia and stillbirth, especially in the case of both sexes were male calves, Reproductive consequences were
more severe for primiparous cows than multiparous cows. Given the strong correlation between the rate of
twinning and environmental factors such as herd, year, season and parity, be carried out in each herd
management program according to the time and circumstances.

Keywords: Dairy cattle, Odds ratio, Production and Reproductive performance.
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