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1  | INTRODUC TION

CE is a measure of dystocia, a complex reproductive trait of economic 
importance which is defined as prolongation and difficulty of partu-
rition which usually requires technical assistance (Khan et al., 2009). 
The main problems associated with dystocia are the higher costs of 
labour, veterinary costs during calving, long postpartum interval and 
animal welfare issues (Eaglen & Bijma, 2009). The factors affecting this 
trait can be divided into maternal; for example, pelvic area, uterine in-
fluence, gestation length, cow size and age and foetal or direct causes; 
for example, calf’s birth weight and shape of calf. Dystocia is less com-
mon in buffalo compared with cattle (Kaushik & Mathur, 2005). Khan 
et  al.  (2009) reported that the incidence of calving difficulties was 
ranged between 5.6% and 12.6% in Murrah, 8.94% in Jaffarabadi and 
between 4.6% and 5.4% in Surti buffaloes. The objective of this study 
was to assess the genetic and environmental factors affecting CE in 
primiparous and multiparous Egyptian Buffalo.

2  | MATERIAL S AND METHODS

2.1 | Data and studied trait

Data were collected from three experimental buffalo herds (El-
Nattafe El-Gadid, El-Nattafe El-Kadim and Gemiza) belonging to the 
Animal Production Research Institute, Ministry of Agriculture and 
Land Reclamation, Egypt. The approval of the animal care and use 
committee was not necessary in our study since all data were ob-
tained from an existing database. Two data sets collected during the 
period from 1988 to 2018 were considered; the first one consisted of 
9,627 records for 1999 MP (998 cases of calving difficulty between 
disposition, dystocia, metritis and vulvovaginitis). The second one 
consisted of 2,110 PP (417 cases of calving difficulty). Depending on 
the need of technical assistance during parturition, the studied trait 
was treated as CE categorical trait with two levels (0 for assisted 
animals and 1 for unassisted).
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Abstract
Calving ease (CE) is a trait of economic importance that affects animal welfare and 
farm profitability. The objective of present study was to investigate genetic and envi-
ronmental factors affecting CE among Primiparous (PP) and multiparous (MP) buffa-
loes. A total of 9,627 records from 1999 MP and 2,110 PP recorded during the period 
from 1988 to 2018 were considered. Herd, season of calving, year of calving, birth 
weight, parity order and gestation length significantly affected CE rate, while age at 
first calving and sex of calf had no significant effects. Direct and maternal heritabili-
ties of CE in PP and MP were 0.06 and 0.01, respectively. The low heritability of CE 
indicated that direct selection may not be an effective method to improve CE trait in 
Egyptian buffalo.
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2.2 | Statistical analysis

A logistic regression using GENMOD procedure of SAS (SAS, 2014) 
was performed to assess the significance of the environmental ef-
fects of herds, season of calving (SC), year of calving (YC), birth 
weight (BW), age at first calving (AFC), parity order (PO), gesta-
tion length (GL) and sex of the calf (Sex). Two different threshold 
animal models were used; for PP the model included: Herd, SC, YC, 
BW, AFC, GL and Sex as fixed effects and direct additive, dam and 
residual effects as random effects. However, for MP the model 
involved; the same effects replacing AFC by PO along with the 
permanent environmental effects of the animal. A Bayesian ap-
proach using THRGIBBS1F90 software (Tsuruta & Misztal,  2006) 
was followed to estimate variance component and heritabilities. 
The Gibbs sampler algorithm comprised 1,000,000 iterations, dis-
carding the first 100,000. Afterwards, one sample in each 50 was 
saved and features of interest of the marginal posterior distribu-
tions were obtained using the POSTGIBBSF90 program (Tsuruta & 
Misztal, 2006).

3  | RESULTS AND DISCUSSION

3.1 | Environmental factors

Herd, SC, YC, BW, GL and PO had significant effects on CE in PP 
and/or MP cows, while sex of the calf and AFC had no significant 
effects (Table 1). The herd had a significant effect on CE in MP but 
not in PP. These herd differences may be attributed to the changes 
in calving management. SC significantly affected CE rate in both 
PP and MP. Similar results were observed by Uematsu et al. (2013) 
who found that CE rates were higher in winter than those in sum-
mer, might be due to adequate temperature and availability of green 
forage in winter compared to summer. YC significantly affected CE, 
which may be related to changes in management and environmental 
conditions. BW and PO had significant effects on the CE rate. In PP, 
both light (≤25 kg) and heavy (>40 kg) calves were accompanied by 
calving difficulties. However, for MP, only light calves were associ-
ated with calving problems. Moreover, the CE rate increased as the 
PO advanced. The BW of calves and the PO are considered the most 
important factors affecting CE (Hohnholz et al., 2019). Decreasing 
CE for light calves in PP and MP may be attributed to the increased 
incidence of stillbirth (Salem & Amin, 2017). Additionally, decreas-
ing CE in PP for heavy calves compared with older dams may be 
due to disproportionate pelvic dimensions of the dam and calf size 
(Hohnholz et al., 2019). The increased BW in MP did not decrease 
the CE rate as traditionally happens in cattle because of anatomi-
cal differences between buffalo and cattle, buffalo having more 
capacious pelvis and larger area of ileum (Purohit et al., 2012). GL 
had significant effects on CE in MP. CE rate was higher in buffa-
loes having GL between 305 and 314 days, resulting in calving after 
short or long GL so being weaker or bigger, respectively (Usmani 
et al., 1987).

3.2 | Genetic factors

The estimates of direct and maternal heritabilities for CE in PP and 
MP were low (0.06 and 0.01, respectively, Table 2). These estimates 
are within the range of those previously reported by Eaglen and 
Bijma (2009). The results indicate that genetic improvement through 
direct selection may not be effective in improving CE in Egyptian 
buffaloes. Also, the repeatability value of CE for MP was low (0.002), 
indicating that information of the first parity is insufficient to pre-
dict the performance of later parities and the environmental factors 
playing an essential role in the occurrence and the control of CE.

4  | CONCLUSIONS

This study revealed that the herd, YC, SC, BW of calves, PO and 
GL had relevant effects on CE. Direct selection to improve CE in 
the studied buffalo populations is not recommended due to the low 
estimates of direct and maternal heritabilities.
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TA B L E  2   Posterior means and their standard deviations (SD) for 
variance components and genetic parameters for calving ease in 
Egyptian buffalo

Genetic 
parameter

Posterior 
mean SD

Primiparous �
2

a
0.146 0.066

�
2

m
0.155 0.063

�am −0.146 0.061

�
2
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�
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2
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0.012 0.003

h
2

m
0.011 0.003

r 0.002 0.002

Note: �2
a
 = direct genetic variance, �2

m
 = maternal genetic variance, �am = 

direct × maternal genetic covariance, �2
pe

 = animal permanent variance, 
�
2

e
 = residual variance, �2

p
 = phenotypic variance, h2

a
 = direct heritability, 

h
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m
 = maternal heritability, r = repeatability.
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