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ABSTRACT

Calving records of Iranian buffaloes from April 1991 to June 2010 comprising 1,151
herds with 34,911 calving events were used to evaluate reported secondary sex ratio,
stillbirth, and calf birth weight. Logistic regression models were applied to analyze
stillbirth and calf sex at birth, and statistical analysis of calf birth weight was performed
using a linear mixed model. Overall, the ratio of males to females was 53:47. It was
observed that there were no significant effects of herd, calving year, season of calving,
dam parity or interactions between these effects on the odds of male or female rates in
Iranian buffaloes. Greater odds of calf stillbirth existed for calves born from primiparous
buffaloes than from multiparous ones (Odds Ratio (OR)= 1.83; P< 0.0001). The greatest
odds of stillbirth was for spring season (OR= 2.47; P< 0.0001), and male births had
greater odds of stillbirth than female ones in Iranian buffaloes (OR= 1.21; P< 0.01). In
general, male calves were heavier than the female calves at birth (P< 0.01) and the birth
weights of calves from cows of parity 4 and beyond were significantly more than the
weights of calves from cows of other parities (P< 0.01). Fall-born calves had significantly
greater body weight at birth than calves born in other seasons (P< 0.01). It seems that
providing good management practices for primiparous and multiparous buffaloes to

minimize stress before parturition can reduce stillbirth incidence.
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INTRODUCTION

There is documented evidence that water
buffalo production has been practiced in Iran
since 2500 B.C. Some archeological
evidence suggests that water buffaloes have
been domesticated in Iran and migrated to
southern Europe through this region.
Although the ancestry of Iranian buffaloes is
not clearly known, it has been proposed that
the main progenitors of these animals are
Indian buffaloes such as Murrah and so,
because of the phenotypic similarity.
According to climate conditions, Iranian
buffaloes can be classified into three main
groups: (i) Azari ecotype (Western and

Eastern Azarbaijan); (ii) North ecotype
(Guilan and Mazendaran) and (iii)
Khuzestan ecotype (Khuzestan). Iranian
water buffaloes have also some similarity to
Iraqi buffaloes (Tavakolian, 2000). Both
groups might be originated from the same
ancestor. Furthermore, Iranian buffaloes in
northwest of the country (West Azarbaijan),
have close resemblance to Mediterranean
water buffaloes. Thus, it is thought that they
have descended from the same ancestor.
There are about 480,000 water buffaloes in
Iran. Most of these animals are kept in the
south and northwest. All of the Iranian
buffaloes are riverine (Naserian and Saremi,
2007).

: Department of Animal Science, Faculty of Agricultural Science, University of Guilan, Rasht, Islamic

Republic of Iran.

* Corresponding author, e-mail: nhosseinzadeh @ guilan.ac.ir
2 Animal Breeding Center of Iran, P. O. Box 31585-963, Karaj, Islamic Republic of Iran.


https://dorl.net/dor/20.1001.1.16807073.2012.14.7.1.3
https://jast.modares.ac.ir/article-23-917-en.html

[ Downloaded from jast.modares.ac.ir on 2025-07-29 |

[ DOR: 20.1001.1.16807073.2012.14.7.1.3 ]

Ghavi Hossein-Zadeh et al.

Optimum fertility of breeder buffaloes is
the key to dairy economics. Sound
reproductive rhythm in each buffalo is
essential for ensuring regularity of calving
with a narrow dry period to have profitable
dairy farming. Stillbirth has been recognized
as the most important factor compromising
the future reproductive life of the animal.

Animals that had stillbirth  had
significantly increased risk of culling/death
throughout the lactation (Bicalho er al.,
2007). Also, economic losses from stillbirth
include not just the lost calf, the reduced
survival, and increased days open, and
increase in days to first breeding but also the
decreased milk yield (Bicalho et al., 2008;
Maizon et al., 2004). Management of
reproductive health for optimization of
reproductive performance warrants critical
evaluation of the baseline information
regarding its various determinants. On the
other hand, calf birth weight information is
used as an indicator trait for calving ease in
animal selection to minimize the risk of
dystocia.

Secondary sex ratio is the sex ratio at
birth. Most traits can be manipulated
effectively in breeding programs, but gender
is a special case for which animal breeders
simply have to accept the probability that
50% of each bovine conception will result in
a male or female calf. But, hypotheses
relating fitness to skewed sex ratios have
been developed for various organisms and
types of social organization. The most
notable is the Trivers—Willard hypothesis
(Trivers and Willard, 1973) which suggested
that females of polygynous species could
increase their fitness by skewing the sex
ratio of their offspring.

Although factors affecting the stillbirth,
secondary sex ratio and calf birth weight
have been studied among various breeds of
cattle, little is known about the causative
factors in buffaloes. Therefore, the objective
of this study was to determine factors
affecting the secondary sex ratio, stillbirth
and calf birth weight in Iranian buffaloes
from 1991 to 2010.
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MATERIALS AND METHODS

Dataset

Calving records from April 1991 to June
2010 comprising 34,911 calving events from
1,151 buffalo herds of Iran were included in
the data set. Information for individual
calving events, including herd identification,
animal identification, calving date, parity,
multiple births, calf sex, calf birth weight
and stillbirth were included in the data set.
Twin births accounted for 53 of the total
observations (0.15%) and were discarded
from the analysis. Calf sex was coded as 1
for males and 2 for females. Also, stillbirth
was coded as O for calves born alive and 1
for calves born dead. Stillbirth was defined
as calf death at birth or 24 hours after birth.
Months of birth were grouped into four
seasons: January to March (winter), April to
June (spring), July to September (summer),
and October to December (fall). Also,
calving years were grouped into four
classes: 1991-1995, 1996-2000, 2001-2005
and 2006-2010.

The buffalo farming system in Iran is
based on smallholders (99 percent); most of
the herds have an average of five animals; a
few herds have between 20 and 50 buffaloes
and some of them have 300 buffaloes.
Smallholders  manage  their  animals
according to the opportunities offered by the
environment: on pasture, stubble, shrubs and
grass. Most of them obtain their feeding by
grazing along water sources: streams, rivers,
ponds, lakes, integrated with the following
products: citrus peels and pulp, sugar cane
wastage, etc. In Khuzestan, buffaloes are
raised outdoors throughout the year but in
the north-west they are housed in the fall
and winter. Buffalo farming in Iran can be
considered to be at a good level since the
owned or rented properties are of a large
size and the land available for buffalo
farming is also extensive. Buffalo farming
has been a traditional activity for many
decades (Kianzad, 2000).
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Statistical Analysis

Logistic regression models were used to
analyze stillbirth and calf sex at birth in
Iranian buffaloes using the maximum
likelihood method of the LOGISTIC
procedure of SAS 0.9 (SAS Institute, 2002).
Model specification was based on the
backward elimination method and the fit of
all statistical models was evaluated by using
the Hosmer and Lemeshow goodness-of-fit
test of SAS (Hosmer and Lemeshow, 2000)
by including the “lackfit” option in the
model statement. Variables (main effects or
interaction terms) which were significant by
the Wald statistic at P< 0.05 were included
in the model. The general equation of
logistic regression model was defined as
follows:

Logit (m) =a+ B X+ B, X0+ + B, X,
Where, © was the probability of stillbirth
or calf sex at birth; a was the intercept

parameter; S to S were the logistic

regression coefficients (parameter estimates)
for the explanatory effects (X; to X,)
included in the statistical model. Statistical
analysis of calf birth weight was performed
using the MIXED procedure of SAS (SAS
Institute, 2002), with herd as a random
effect. Differences among least-squares
means were tested using Tukey’s adjustment
method.
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The final model used to analyze stillbirth
included the fixed class effects of herd,
calving year, calving season, parity of dam,
calf sex and the interaction effects of calving
year by calving season, calving year by
parity and calving season by parity. The
final model used to analyze calf birth weight
included the fixed class effects of calving
year, calving season, parity, calf sex and the
interaction effects of calving year by calving
season, calving year by parity, calving year
by calf sex and calving season by calf sex.
The initial model of analysis for secondary
sex ratio included the fixed class effects of
herd, calving year, parity, calving season
and their interaction effects, but all of these
effects were found non-significant and were
excluded from the final model of analysis
for calf sex at birth.

RESULTS AND DISCUSSION

Table 1 shows the number and percentage
of male and female births by parity of dam,
year of calving and season of calving in
Iranian buffaloes. Overall, the ratio of males
to females was 53.0:47.0. In general, it was
observed that there were no significant
effects of herd, calving year, season of
calving, dam parity or interactions between
these effects on the odds of male or female
rates. Several factors have been proposed to
influence sex ratio, including vaginal and

Table 1. Reported secondary sex ratios for Iranian buffaloes by parity of dam, calving year and calving

season.
Male births Female births Total
Effect Class N % N % N %
Parity of dam 1 2800 54.1 2379 45.9 5179 100
2 2780 53.8 2386 46.2 5166 100
3 2624 53.1 2314 46.9 4938 100
>4 10286 52.4 9342 47.6 19628 100
Calving year 1991-1995 132 45.7 157 54.3 289 100
1996-2000 4042 52.5 3650 47.5 7692 100
2001-2005 8421 53.7 7248 46.3 15669 100
2006-2010 5895 52.3 5366 47.7 11261 100
Calving season Spring 3259 54.1 2766 459 6025 100
Summer 6830 52.6 6151 47.4 12981 100
Fall 6666 52.6 6013 47.4 12679 100
Winter 1735 53.8 1491 46.2 3226 100
1479
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uterine pH, and maturity of the oocyte and
time of artificial insemination (AI) (Pursley
et al., 1998). Contrary to the current results,
Naqvi and Shami (1999) reported that male
sex ratio was higher in spring as compared
to summer in Nili-Ravi buffaloes, but
similar to the results of this study, they
reported a non-significant effect of parity on
the sex ratio. Visscher et al. (2004) observed
non-significant effects of year and maternal
lactational status on fetal sex ratio in the
African buffalo and fetal sex ratio was
50.8:49.2 in favor of males. As shown in
Table 1, the ratio of males to females varied
from 52.4:47.6 to 54.1:45.9, 45.7:54.3 to
53.7:46.3 and 52.6:47.4 to 54.1:45.9 across
the parities, calving years and seasons of
calving, respectively. According to Trivers—
Willard hypothesis (Trivers and Willard,
1973), the benefit of a skewed sex ratio
would occur when a female could maximize
her fitness through her offspring, in
accordance with her present condition and
the external constraints of the environment.
Mothers in good condition, therefore, are
expected to produce sons while those in
poorer condition are expected to produce
daughters.

The overall incidences of stillbirth by
parity of dam, calving year and season of
calving are shown in Table 2. Also,
estimated odds ratios, and parameter
estimates for the effects of calving year,
parity of dam, calving season and calf sex on
the stillbirth of Iranian buffaloes are

reported in Table 3. The overall incidence of
stillbirth was 12.8% and varied from 10.6%
to 15.2% across the parities. The effect of
herd was significant on the stillbirth (P<
0.0001). Greater odds of calf stillbirth
existed for calves born from primiparous
buffaloes than from multiparous ones (Odds
Ratio (OR)= 1.83; P <0.0001). Therefore,
stillbirth rate was the highest for first calving
buffaloes, partly because of a disproportion
between the size of the calf and the pelvic
area, which causes a difficult calving and
increases stillbirth parturition incidence
(Steinbock et al., 2003; Hansen et al., 2004).
The overall incidence of stillbirth ranged
from 0 to 24.5% over the years and the odds
of stillbirth increased from 1991 to 2010
(OR= 1; P<0.0001). Also, the overall
incidence of stillbirth ranged from 10.9 to
14.4% across the seasons and the greatest
odds of stillbirth was for spring season (OR=
2.47; P<0.0001). In general, male births had
greater odds of stillbirth than female ones
(OR= 1.21; P< 0.01). This effect could be
probably due to greater body size of male
calves than female ones at birth. The calving
year by parity interaction effect was
significant for the model of analysis for
stillbirth and the odds of stillbirth was the
greatest for the combination of calving year
2006-2010 and primiparous buffaloes (P<
0.0001). Also, the calving season by parity
interaction effect was significant for the
model of analysis for stillbirth and the odds
of stillbirth was the greatest for the

Table 2. Reported stillbirths for Iranian buffaloes by parity of dam, calving year and calving season.

Alive births Dead births Total
Effect Class N % N % N %
Parity of dam 1 3087 84.8 555 15.2 3642 100
2 2808 89.4 334 10.6 3142 100
3 2675 89.2 324 10.8 2999 100
>4 10560 86.9 1587 13.1 12147 100
Calving year 1991-1995 148 100 0 0 148 100
1996-2000 4756 99.6 19 04 4775 100
2001-2005 8309 90.6 860 94 9169 100
2006-2010 5917 75.5 1921 24.5 7838 100
Calving season Spring 3790 86.4 599 13.6 4389 100
Summer 6646 89.1 816 10.9 7462 100
Fall 6605 85.6 1113 14.4 7718 100
Winter 2089 88.5 272 11.5 2361 100
1480
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Table 3. Estimated odds ratios, and their 95% Confidence Intervals (CI) and parameter estimates for
the effects of calving year, calving season, parity of dam, and calf sex on the stillbirth of Iranian

buffaloes from 1991 to 2010.

Effect Class Estimate+SE Odds ratio 95% CI Type 3 P-value
Intercept 1 11.19+£39.98 - - 0.78
Calving year 1 -3.34+1.17 0.002 0.001-0.05 <0.0001
2 -1.62+0.42 0.01 0.007-0.02
3 2.16+0.41 0.53 0.44-0.63

4 - 1
Calving Spring 0.36+0.09 2.47 1.84-3.32 <0.0001
season
Summer 0.04+0.07 1.80 1.36-2.37
Fall 0.16+0.07 2.02 1.55-2.64
Winter - 1 -
Parity of dam 1 0.55+0.08 1.83 1.50-2.24 <0.0001
2 -0.33+0.09 0.76 0.60-0.96
3 -0.17+0.08 0.89 0.72-1.12
>4 - 1 -
Calf sex 1 0.09+0.04 1.21 1.05-1.38 0.008
2 - 1 -

combination of spring season and
primiparous buffaloes (P< 0.0001). In
addition, the odds of stillbirth was the
greatest for the combination of the effects of
calving year 2006-2010 and spring season
(P< 0.0001). Herd managers should apply
the most appropriate calving procedures to
assure that suitable timing and calving
assistance techniques are used when
providing assistance during parturition.
Furthermore, providing a good environment
for primiparous and multiparous buffaloes to
minimize stress before parturition can
reduce stillbirth incidence.

Least-squares means and their standard
errors for calf birth weight in Iranian
buffaloes are given in Table 4. The average
birth weight of calves was 32.68 kg. In
general, male calves were heavier than the
female calves at birth (P< 0.01) and the birth
weights of calves from cows of parity 4 and
beyond were significantly more than the
weights of calves from cows of other parities
(P< 0.01). Fall-born calves had significantly
greater body weights at birth than calves
born in other seasons (P< 0.01). The results
of the present study indicated that the
weights of calves born in calving years
2001-2005 and 2006-2010 were
significantly greater than the birth weights
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of calves born in other years (P< 0.01).
There was a significant parity by year
interaction effect on calf birth weight and
calves born in calving year 2006-2010 and
from buffaloes in their parity 4 and beyond
had greater birth weights than other
combinations (P< 0.01). There was a
significant season by year interaction effect
on calf birth weight and calves born in year
2006-2010 and fall season had greater birth
weight than other calves (P< 0.01). Also,
buffaloes calved in calving year 2006-2010
and in their fourth and beyond parities had
calves with greater birth weight (P< 0.01). In
addition, there were significant interaction
effects of calving year by calf sex and
calving season by calf sex on birth weight,
and male calves born in calving year 2006-
2010 or fall season had greater birth weight
than other calves (P< 0.05). Consistent with
our results, Abdelaziz et al. (2010) reported
that calf birth weight increased from the first
parity (27.68 kg) up to the sixth (36.03 kg)
in the Egyptian buffaloes. Also, Sethi (2003)
reported average birth weight of 27.9 kg for
Toda buffaloes in India which was lower
than the average birth weight of Iranian
buffaloes. Usmani et al. (1987) reported that
calf birth weight averaged 38.2 kg and
ranged from 17 to 48 kg in Nili-Ravi
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Table 4. Least-squares means and their standard errors for calf birth weight in Iranian buffaloes “.

Effect Class N Calf birth weight
Calving year 1991-1995 148 31.79 £ 0.47°
1996-2000 4756 31.87 +0.08°
2001-2005 8309 32.91 +0.06°
2006-2010 5917 33.16 + 0.08"
Calving season Spring 3790 31.70 + 0.09¢
Summer 6646 32.76 £ 0.07°
Fall 6605 33.31 £0.07°
Winter 2089 32.57 +0.12°¢
Calf sex Male 10165 33.40 £ 0.06"
Female 8965 31.95 +0.06°
Parity 1 3087 31.26 +0.11°
2 2808 32.50 +£0.11°¢
3 2675 32.70+0.11°
>4 10560 32.92 +0.05"

¢ Least-squares means within a column that do not have a common superscript (a—d) are significantly

different (P< 0.05).

buffaloes and similar to the current results,
they observed that bull calves were heavier
at birth than were heifer calves (39.0 vs.
37.5 kg).

CONCLUSIONS

The overall incidence of stillbirth is the
highest for first calving buffaloes. The odds
of stillbirth increased from 1991 to 2010 and
buffaloes calved in fall had the greatest rates
of stillbirth compared with other seasons.
Also, male births had greater odds of
stillbirth than female ones in Iranian
buffaloes. In general, male calves were
heavier than the female calves at birth and
the birth weights of calves from cows of
parity 4 and beyond were significantly more
than the weights of calves from cows of
other parities. Fall-born calves had
significantly greater body weight at birth
than calves born in other seasons. It seems
that providing good management practices
for primiparous and multiparous buffaloes to
minimize stress before parturition can
reduce stillbirth incidence. In general, the
results of the present study indicated that the
increase in the rate of male births in
buffaloes was concurrent with the increase
in calf birth weight and stillbirth over the
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recent years. Greater body weights of male
calves at birth could be a risk factor for
dystocia occurrence in buffaloes; therefore,
providing assistance at calving for buffaloes
carrying male calves may reduce
complications associated with dystocia and
may reduce economic losses by reducing the
incidence of neonatal calf mortality or
stillbirth.
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