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ABSTRACT

The current study aimed to estimate genetic parameters for body weight traits and daily weight
gains of Egyptian buffalo. Impacts of sex, season and year of calving as fixed effects on these criteria are
also included in the study. The present study was carried out on buffalo herd maintained at Mostorod
Station of Animal Aroduction, Faculty of Agriculture, Al-Azhar University of Egypt. Records of 91
calves (39 males and 52 females) produced from 3 Sires and 91 Dams were used for the study.These
calves were born between 2010 and 2015. Parameters of the body weights and average daily weight gain
were done for each calf. The effects of sex (male and female), year (2010 to 2015) and the calving seasons
(summer and winter) were estimated for the previous parameters. The overall means for birth (BW),
weaning(WW)and yearling weights(YW)were 33.26, 93.85 and 208.47 kg, respectively. Male calves had
higher significant body weights at WW and YW than female calves. Season of calving had no significant
effect on the body weights at different ages. Calving year had significant effect on BW, WW and YW.
Heritability estimates (h?) were recorded as moderate for BW (0.22) and WW (0.20), and high for YW
(0.73).Conclusions: Heritability estimate levels recorded in this study were ranged from medium to high;
this means that Egyptian buffalo possesses potential for growth and therefore the possibility to improving
growth performance in this herd can be achieved through an organized breeding selection program with

appropriate systems linked to nutrition and management.
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INTRODUCTION

Egyptian Buffalo is one of the main sources for
meat and milk production in Egypt, since they contribute
more than 70% and 47% of annual milk and meat
production, respectively (Salam and EI-Shibiny 2001;
Abou-Bakr et al., 2009; Khattab , 2017). Therefore,
Egyptian buffalo population has been increased from
3.250.000 to 4.100.000 heads during the period from 1993
to 2017 (Khattab, 2017) to compensate the increasing
consumer demand. Buffalo meat is a promising market, as
consumers are preferred because of its excellent nutritional
properties and palatability, so gaining popularity in many
parts of the world (Giordano et al., 2010; Giuffrida-
Mendoza et al., 2015; Huerta-Leidenz et al., 2016). Even
though Egyptian buffalo production has made an important
contribution to economic growth successfully and meets
the rapidly increasing demand for milk and meat
nutritional needs, inadequate focus has not been paid, but
progress towards change is far from desirable. However,
little efforts have been made to improve the genetic
potentiality of Egyptian buffalo for meat and milk
production. Estimating the genetic parameters for different
growth traits and their relationships helps in planning an
effective  breeding program to achieve genetic
improvement in Egyptian buffaloes (Karima et al., 2010).
Phenotype at early age is an expression of genetic pattern,
and accordingly superior individuals can be selected on
basis of their early performance (Akhtar et al., 2012).
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Therefore, birth weight as a measure of the expected value
of the calf is justified as one of the first measures that can
be obtained, in addition to being easier to recording with a
reasonable degree of accuracy (Johanson and Berger,
2003). Buffalo growth around 12 months of age is directed
to the muscles and away from obesity and there is a strong
phenotypic and genetic correlation between yearling
weight and other body weights (Karima et al., 2010). The
success of the breeding program depends to large extent on
the understanding and knowledge of the relationship
between genetics, phenotypic and the impact of
environmental (Massey and Benyshek, 1982). Over and
above, heritability estimates and the genetic correlation
among body weight traits at early ages are essential for
deciding the criteria for selection and predicting the genetic
gain expected (Chopra and Charya, 1971). The current
study aimed to estimate the heritability for birth, weaning
and yearling body weight traits of Egyptian buffalo. As
well as, study targeted the impacts of sex, season and year
of calving as fixed effects on these criteria, birth. Body
weight gains at different growth stages are also included in
the study.

MATERIALS AND METHODS

Animal records and parameters;

The present study was carried out on buffalo herd
maintained at Mostorod Station of Animal Production,
Faculty of agriculture, Al-Azhar University of Egypt.
Records of 91 Egyptian buffalo calves (39 males and 52
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females) produced from 3 Sires and 91 Dams were used
for the study. These calves were born between 2010 and
2015 and reared under semi-intensive system of
management. Parameters of the body weights at birth
(BW); weaning (WW) and 12 months (YW) of age were
done for each calf. As well as, the average daily gain
during different growth stages from birth to weaning
(ADGgo-3), weaning to yearling (ADGs.12) and from birth to
yearling (ADGo.12) were recorded. The effects of sex, year
and the calving seasons were estimated for the previous
parameters.
Statistical analysis

Collected data were statistically analyzed by least
squares methods using SAS (SAS, 2008). Significance
differences among sub-class means were tested by
Duncan’s multiple range tests (Duncan 1955).
Models used for analysis

Yiik= H+ Gi +Sj+ Rkt €iji

Where:

Yix Observation on the I" individual of the i sex born in the j and
ki season and year of calving, respectively.

i Overall mean when equal subclass numbers exist.

G; Fixed effect of i" sex (i =1, 2).

S, Fixed effect of j season (j = 1, 2).

R« Fixed effect of k" year (k=1, 2, 3, 4, 5 and 6).

ej Random error particular to the ijkI™ observation assumed to be
independently and normally distributed with mean zero and
variance of 5%

Variance, covariance components were obtained by
Restricted Maximum Likelihood Method (MLM), using
the program MTDFREML (Multiple Trait Derivative-Free
Restricted Maximum Likelihood) by Boldman et al (1995).

To estimate heritability for the traits studied.

The animal model used was as follows:
y=Xb+Za+e
Where:
y = Vector of trait study (weight or gain) ;
X = Incidence matrix for fixed effects;
b = Vector of overall mean and fixed effects;
Z,= Incidence matrix for random effects;
a = Vector of direct genetic effects ;
e = Vector of random errors normally and independently distributed
with mean zero and variance 8% .

RESULTS AND DISCUSSION

Body weights at different ages:
Influence of calving sex:

The overall least squares meanst SE for BW, WW
and YW were 33.26 + 0.82, 93.85 + 1.88 and 208.47 +
5.04 kg, respectively (Table, 1). Although male calves at
birth had no significant differences than females (33.61 +
0.94 vs 32.91 + 0.71 kg) while, male calves had higher
significant (P<0.01) weights at WW (98.57 + 2.14 vs 89.13
+ 1.62 kg) and YW (219.70 + 5.75 vs 197.24 + 4.35 kg)
than female calves (Table, 1).

In the current study, the overall means of BW, WW
and YW were 33.26, 93.85 and 208.47 kg, respectively.
These results are quite coincided with other findings of
various buffalo breeds, where birth weights ranged 26-36
kg (Due et al, 1993; Jogi and Lakhani, 1996;
Thiruvenkadan et al., 2009; Karima et al., 2010 and
Khattab et al., 2019). The current estimates are higher than
those recorded for Nagpuri and Murtah buffalo calves,
where birth weights ranged between 23 and 26 kg (Nawale
et al, 1997). Moreover, Akhtar et al, 2012 and
Thiruvenkadan et al., 2009 recorded weaning and yearling
weights ranged between (50 and 66) and between (130 and
146) kg, respectively. These apparent variations may be
resulting from differences in the management and lack of
genetic improvement. Although birth weight may be
appropriate criteria in a primary section of growth, the
effects of mother is powerful and should not be ignored.
Parity had highly significant (P<0.01) effect on body
weights at all stages, where body weight observed in
second and later parities were significantly heavier than
those born in first parity (Thiruvenkadan et al. 2009).,
However, growth traits are usually influenced by various
factors (genetic and non-genetic). Male calves in this study
had non-significant heavier body weight at birth than
female calves. Whatever the case, the influence of calves'
sex was found to be highly significant at weaning and
yearling weights, where male had heavier weight than
female calves for both stages.

Table 1. Least square means + standard errors (LSM+SE) for Birth, Weaning and Yearling body weights.

Items No BW(kg) LSM +SE WW(kg) LSM +SE YW(kg) LSM +SE
Overall means 91 33.263 +0.828 93.851 +1.878 208.470 £5.042
Sex of calves NS ** i

Male 39 33.612 +£0.9422 98.574 +2.137 219.698 £ 5.735
Female 52 32.914+0.7142 89.129 + 1.620 197.243 +4.349
Season NS NS NS
Summer 50 32.778 + 0.722 91.959 +1.637 206.553 +4.392
Winter 41 33.748 £0.937 05.744 +2.124 210.388 +5.700
Year *%* *%* *

2010 3 29.167 + 2.697 86.615 + 6.103 219.811 £ 16.37
2011 9 34.615 +£1.634 107.305 + 3.706 225.496 +9.945
2012 12 32.967+1.323 95.483+ 2.999 205.330+8.048
2013 19 35.606 + 1.041 94.019+ 2.359 191.406+6.332
2014 23 35.464 +0.948 91.776 +2.149 196.976 +5.767
2015 25 31.761 +0.919 87.912 +2.083 211.806 +5.592

BW = Birth weight; WW = Weaning weight; YW= Yearling weight; NS = non-significant * =P <0.05 and ** =P <0.01.

These results are in agreement with other studies of
different buffalo breeds (Due et al., 1993; Thiruvenkadan
et al., 2009; Sorathiya et al. 2009; Pandya et al. 2015 and
Khattab, 2019). Furthermore, Fooda (2005) indicated

significant sex effects on weights at 6 and 9 months, but
not at birth. Contrary, Kumaravel et al., (2004) suggested
that, birth weight was highly significantly affected by calf
sex. Furthermore, Thevarnanoharan et al., (2001) and
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Pandya et al., (2015) indicated calving sex had no
significant effect on the body weight at 3, 6 and 12 months.
Whatever the case, the differences in birth weights between
sex may attributed to male-female differences at the
genetic level, in the sex chromosomes which have already
induced sex-specific organ development expressed by the
differences in the production of gonadal sex hormones
(Daniel and James, 2018), and thus differences in the rate
of growth and development of the skeletal growth during
the pre and post-natal period (Attallah, 1988).

Influence of calving season:

Season of calving had no significant effect on the
body weights at different ages (Table, 1). However, there
was slightly increase in the weights of calves born during
winter compared with those born during summer season.
The body weights at birth, weaning and yearling were
3278 + 0.72, 9196 + 164 and 206.55 + 4.39 kg
respectively for summer season, and it were 33.7 + 0.93,
95.74 +2.12 and 210.39 + 5.70 kg for winter season.

Season of calving had no significant effect on body
weights recorded at different ages. However, there was
slightly increasing weights for calves born during winter
season compared with those born during summer. Existing
results are in line with various authors, where season of
calving had no effects on the body weights at birth
(Thevamanoharan et al., 2001; Fouda, 2005; and Khattab
et al., 2019) and 12 months of age (Fooda 2005 and
Pandya et al., 2015). Furthermore, season of birth had no
significant effects on the body weight at different ages
(Yadav et al., 2001). Contrary, the previous study on
Egyptian buffalo showed that the effect of season on
calves' body weights was significant at birth (Mahdy et al.,
1999) and weaning (Alim 1991). Similarly, Kumaravel et
al., (2004) and Pandya et al., (2015) observed significant
(P<0.05) effect of season of birth on body weight at
different ages.

Influence of calving year:

As showed in (Table, 1), calving year had highly
significant (P<0.01) effect on BW and WW but was
significant (P<0.05) for YW. The highest BW 35.61 +

1.04, 35.46 + 0.95 and 34.61 + 1.63 kg were recorded for
years 2013, 2014 and 2011, respectively, whereas the
lowest BW (29.17 + 2.70 kg) was recorded for year 2010.
The highest and lowest WW (107.30 £ 3.71 vs 86.61 +
6.10 kg) were recorded for years 2011 and 2010
respectively. The highest and lowest YW (225.50 + 9.95 vs
191.41 + 6.33 kg) were observed at years 2011 and 2013,
respectively. Year of calving had significant effect on body
weights at birth, weaning and yearling weight. Similar
results were reported for previous study in Egyptian
buffalo calves (Fooda, 2005 ; Khattab et al., 2019), among
Murrah buffalo (Due et al., 1993) and among swamp
buffaloes (Thevamanoharan et al. 2001). However, the
presence of variation in calves' body weights with different
ages during different years reflects the level of
management efficiency and availability of good quality
fodder in an adequate quantity, as well as the presence of
environmental effects such as temperature and humidity
and phenotypic trend, In addition, Mahdy et al. (1999) and
Ashmawy and Manal EI- Bramony (2017) working
another sets of Egyptian buffaloes concluded that the
differences in BW and WW among different year of birth
can be due to differences in management and agro climatic
conditions.

Average daily gain at different growth periods;
Influence of calving sex:

The overall least squares means + SE for average
daily gain from Birth to weaning (ADGo.3), weaning to
yearling (ADGs.12) and birth to yearling (ADGo.12) were
0.61 £ 0.01, 0.43 £ 0.02 and 0.48 + 0.01 Kg, respectively
(Table, 2). Sex of calf had highly significant (P<0.01)
effect on average daily gain from Birth to weaning (ADGo.-
3) and from birth to yearling (ADGo.12). However, the
effect of sex was less significant (P<0.05) during the period
from weaning to yearling (ADGs.12). Male calves had
significantly gains in the daily weights during stages
ADGg3(0.65 £ 0.02 vs 0.56 + 0.01 kg), ADG31, (0.46 +
0.02 vs 0.41 + 0.02 kg) and ADGO0-12 (0.51 + 0.02 kg vs
0.45 + 0.01 kg) than female calves (Table, 2).

Table 2. Least squares means + standard errors (LSM+SE) for daily weights at different ages (kg).

Items No ADGO0-3(kg) LSM +SE ADG3-12(kg) LSM +SE  ADGO0-12(kg) LSM +SE
Overall means 91 0.605 +0.0156 0.432 £0.018 0.479 +0.013
Sex of calves il * il

Male 39 0.649 + 0.0178 0.457 + 0.021 0.509 £ 0.015
Female 52 0.562 +0.0135 0.408 + 0.016 0.450 + 0.011
Season NS NS NS
Summer 50 0.591 £0.013 0.432 +0.016 0.476 +0.011
Winter 41 0.619 +0.017 0.432 + 0.021 0.484+0.015
Year *%* * *

2010 3 0.574 £ 0.050 0.502 + 0.062 0.522 +0.044
2011 9 0.726 +0.030 0.446 + 0.037 0.523 + 0.026
2012 12 0.625 + 0.025 0.414 + 0.030 0.472 + 0.021
2013 19 0.584 + 0.019 0.367 + 0.024 0.426 + 0.017
2014 23 0.563 + 0.017 0.396 + 0.021 0.442 +0.015
2015 25 0561+ 0.017 0.467 + 0.021 0.493 + 0.015

ADGO0-3 = daily weight gain from Birth to weaning; ADG3-12 = from weaning weight to yearling; ADG0-12 = Birth to yearling weight;

NS = non-significant; * =P <0.05 and ** =P < 0.01

The average daily weight gain during different
stages of the current study were found to be within range of
different buffalo breeds (Chantalakhana et al., 1984; Jogi
and Lakhani, 1996; Nawale et al., 1997; Thevamancharan

et al., 2001). Male calves had significantly higher average
daily gain than females for different periods. These results
are consistent with Jogi and Lakhani, (1996), Nawale et al.,
(1997) and Zahid et al., (2016). This indicates male grew

385


https://www.ncbi.nlm.nih.gov/pubmed/?term=Turner%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=30458153

Kamal El-den, M. A. et al.

faster than female during pre-weaning growth period and
first year of age. However, results of other researchers
showed that, differences in the daily weight gain between
male and female calves were non-significant during pre-
weaning period (Fooda 2005) and post weaning to 12
months of age (Thevamanoharan et al. 2001 and Fooda
2005).

Influence of calving season

Season of calving had no significant effects on the
average daily gains during different growth stage.
However, there was slightly increase in the weight gains
for calves born during winter than those born during
summer. Daily weight gains for stages ADGg.3, ADG3.12
and ADGo.1» were 0.59 = 0.01, 0.43 £ 0.02 and 0.48 + 0.01
kg, for summer season, respectively, whereas during winter
season were 0.62 + 0.02, 0.43 = 0.02 and 0.48 = 0.02 kg,
respectively (table2).

Season of calving had no significant effects on daily
weights gain during various growth stages. However, there
was slightly increase in the gain for calves born during
winter compared to those born during summer season.
Similarly, the average daily gain for three to six months was
highest in Nili-Ravi
Buffalo calves were born in the spring season, while the
calves born during the dry hot season were the lowest.
(Akhtar et al. 2012).

Influence of calving year

The year of calving had a very important impact
(P<0.01) on average daily gains during (ADGO0-3) and less
significant (P<0.05) during (ADG3-12) and (ADGO0-12)
(Table, 2). During (ADGO0-3), the highest and lowest daily
weight gains were 0.77 £ 0.03 and 0.56 + 0.02 kg observed
for calves born in 2011 and 2015, respectively (Table, 2).
On the other side, during (ADGs.12), the highest and lowest
daily gains were 0.50 £ 0.06 and 0.37 £+ 0.02 kg for calves
born in years 2010 and 2013, respectively, whereas during
(ADGg.12) were 0.52 + 0.03 and 0.43 + 0.02 kg for years
2011 and 2013, respectively (Table, 2). Year of calving
had highly significant effect on daily weight gains during
different stages of growth (Akhtar et al. 2012). Similarly,
Fooda (2005) and Thevarnanoharan et al. (2001) found
great fluctuation in the daily weight gains during pre and
post weaning stages of calves born during different years.
This variation mainly reflects efficiency levels of feeding
and management of the herd during different years.
Heritability estimates and variance components:

Direct heritability and variance components which
were estimates for body weight recorded at different ages
are presented in (Table, 3). Heritability estimates (h?) were
recorded as moderate for BW (0.22) and WW (0.20), and
high for YW (0.73). The genetic variance (5°g) recorded
for BW, WW and YW were 5.066, 37.404 and 486.733,
respectively.

Table 3. Estimates of Heritability (h?) and variance
components for birth, weaning and yearling

weights
Traits h? %p 8%y 5%
BW 0.22 23.3370 5.06579 18.2712
WwW 0.20 186.106 37.4044 148.701
YW 0.73 669.340 486.733 182.606

8°p = phenotypic variance, 5°g= genetic variance, 3% = environmental
variance

Estimated heritability between varies traits for body
weight in this study were found to be moderately for birth
and weaning weights, and highly for yearling weight.
According to moderate direct h? estimates for BW and
WW indicated that the genetic improvement of birth and
weaning weight can be achieved through selection
breeding programs as well as better managerial practices.
In addition, Khattab et al. (2009) with Friesian calves
concluded that pre weaning growth and weaning weight
could be used to select for weights at later ages. Likewise
similar findings of correlations between varies traits for
body weight and heredity were moderately to highly
positive in Surti (Pandya et al., 2015) ; Murrah buffaloes
(Salces et al., 2006; Jay et al., 2015) and Egyptian
buffaloes (Khattab et al., 2019). Furthermore, Atil et al.,
(2005) showed that highly positive correlation between
yearling weight at the ends of growth curve and genetics
specify that this weight may be genetically modified by sel
ection.In this investigation, the heritability estimate for birt
h weightwas higher than that reported by others for Egyptia
n buffaloes (Alim 1991; Mahdy et al. 1999; Mourad and
Khattab 2009), and lower than that recorded for swamp
Indian [Thevamanoharan et al. 2000 and 2001) and
Thailand buffaloes (Chakarvarty and Rathi 1989; Tien and
Tripathi 1990). The variations for the estimates of
heritability in this study and other reported could be due to
difference between breeds and herds. Anyway, low
estimated heritability indicates that
Improvement by selection is not a realistic path to advance,
but improvement in management and environmental condit
ions will result in higher weights (Thiruvenkadan et al.,
2009).

It has to be taken into consideration that highly
positive correlation between phenotypic and genetic
It means that the choice of one traitwould have a positive e
ffect on the other traits (Akhtar et al. 2012). In addition,
Ashmawy and Manal El- Barmony (2017) with another set
of Egyptian buffaloes concluded that selection to improve
weight at weaning is expected to have a positive response
in age at calving.

CONCLUSIONS

On the basis heritability estimates levels which
recorded in this study and ranged medium to high, the
possibility of improving growth performance in this herd
can be achieved through organized selection program.

REFERENCES

Ashmawy, A.A. and Manal EI- Bramony, M. (2017),
"Genetic association for some growth and
reproductive traits in Primiparous buffalo females",
International Journal of Genetics, Vol. 7(2), pp.
25-30.

Abou-Bakr, S. (2009), "Genetic and phenotypic trends of
305-day milk yield of Holstein cows raised at
commercial farm in Egypt", Egyptian Journal of
Animal Production, Vol. 46(2), pp. 85-92.

Akhtar, P., Kalsoom, U., Ali, S., Yaqoob, M., Javed, K.,
Babar, M.E., Mustafa, M.1. and Sultan, J.I. (2012),
"Genetic and phenotypic parameters for growth
traits of Nili-Ravi buffalo heifers in Pakistan",
Journal of Animal and Plant Science, Vol. 22, pp.
347-52.

386



J. of Animal and Poultry Production, Mansoura Univ., Vol. 11 (10) October, 2020

Alim, K. (1991), "Environmental and genetic effects on
weights of calves in buffalo”, World Review of
Animal Production, Vol. 26(4), pp. 83-87.

Atil, H., Khattab, A.S. and Badawy, L. (2005), "Genetic
parameter of birth and weaning weights for Friesian
calves by using an animal model”, Archive fuer
Tierzucht, Vol. 48, pp. 261-269.

Attalah, G.E. (1988), "Studies on Fatting crossbred lambs",
E/I. S;:. Thesis, Faculty Agriculture Al-Azhar Univ,

BoldmangypK.L.. Kriese, L.A., VanVleck, L.D. and
VanTassell, C.P. (1995), "A manual for use of
MTDFREML. A set of programs to obtain estimate
of variances and covariance", Lincoln, Nebraska,
United States Department of Agriculture_s
Agricultural Research Service. Page 114.

Chakravarty, A.K. and Rathi, S.S. (1989), "Effect of
genetic and non-genetic factors on growth,
reproductive and production traits in Indian
buffaloes”, Asian Journal of Dairy Research, Vol.
8, pp. 59-64.

Chantalakhana, C., Bunyavejchewin, P., Faarungsarng, S.
and Kamnerdpetch, V. (1984), "Estimates of
heritability and relationships between body weight,
weight gams and measurements of the swamp
buffalo”, Buffalo Bulletin, Vol. 3(1), pp. 3-5.

Chopra, S.C. and Charya, R.M. (1971), "Genetic and
phenotypic parameters of body weights in Bikaneri
sheep (Magra strain) ", Animal Production, Vol.
13(1), pp. 343-347.

Daniel, M.S. and James, M.A. (2018), "Sex Chromosome
Effects on male—female differences in mammals”,
Current Biology, Vol. 28(22), pp. 1313-1324.

Due, N.V., Varma, R.P., Thari, C.X. and Tien, N.Q.
(1993), "Factors influencing the birth weight of
Murrah calves in Vietnam", Indian Journal of
Dairy Science, Vol. 46(11), pp. 540-542.

Duncan, D.B. (1955), "Multiple range and multiple F test
Biomerics", 11, pp.1- 42.

Fooda, T.A. (2005), "Possibilities of improving 12-month
weight of Egyptian buffalos by selection index",
PhD Thesis Faculty of Agriculture, Ain Shams
Univ, Egypt.

Giordano, P., Guarini, G., Ferrari, P., Biondi-Zoccai, G.,
Schiavone, B., and Giordano, A. (2010), "Beneficial
impact on cardiovascular risk profile of water buffalo
meat consumption”, European Journal of Clinical
Nutrition, Vol. 64, pp. 1000-1006.

Giuffrida-Mendoza, M., Arenas de Moreno, L., Huerta-
Leidenz, N., Uzcétegui-Bracho, S., Valero-Leal,
K., Romero, S. and Rodas-Gonzélez, A. (2015),
"Cholesterol and fatty acid composition of
longissimus thoracis from water buffalo (Bubalus
bubalis) and Brahman-influenced cattle raised
under savannah conditions”, Meat Science , Vol.
106, pp. 44-49.

Huerta-Leidenz, N., Rodas-Gonzélez, A., Vidal, A.
Lopez-Nufiez, J. and Colina, O. (2016), "Carcass
cutout 651 value and eating quality of longisssimus
muscle from serially harvested savannah-raised 652
Brahman-influenced cattle and water buffaloes in
Venezuela”, Animal Production Science, Vol.
56(12), pp. 2093-2104.

387

Jay, P.G., Gulshan, K.S., Gandhi, R.S. and Chakaravarty,
A.K. (2015), "Developing multiple-trait prediction
models using growth and production traits in
Murrah buffalo”, Buffalo Bulletin, Vol. 34(3), pp.
347-355.

Jogi, S. and Lakhani, G.P. (1996), "Study of body weights,
rate of gain and mortality percentage in Murrah
buffalo calves", Buffalo Bulletin, Vol. 15(3), pp. 51-
54,

Johanson, J.M. and Berger, P.J. (2003), "Birth Weight as a
Predictor of Calving Ease and Perinatal Mortality in
Holstein Cattle”, Journal of Dairy Science, Vol.
86(11), pp. 3745-3755.

Karima, A.S., Omar, Y.A,, Tarek, A.F. and Kawther, A.M.
(2010), "Selection indexes for genetic improvement
of yearling weight in Egyptian buffaloes"”, Archive
fur Tierzucht, Vol. 53(4), pp. 436-446.

Khattab, A.S. (2017), "Annual milk production growth in
Egypt", 18th IFCN Congress , Dairy report, 2017
for a better understanding of the dairy world, Kiel,
Germany, Vol. 1 page 110.

Khattab, A.S., omer, A.E., Emam, A.l. and Toszer, J. (2009),
"Estimation of direct and maternal genetic effects for
body weight at different ages for Holstein Friesian
calves in Egypt", Hungarian Journal of Animal
Production, Vol. 58 (4), pp. 305-314.

Khattab, A.S., Alaa Hanafy, A., Afifi, A. and El- Barbary,
AS. (2019), "Estimates of direct and maternal
genetic effects on birth and weaning weights in
Egyptian  buffaloes calves”, submitted for
publication (Buffalo Bulletin).

Kumaravel, N., Sivakumar, T., Nisha, P.R. and Gopi, H.
(2004), "Studies on some factors affecting birth
weight in buffalo calves”, Cheiron, Vol. 33, pp. 51-
53.

Mahdy, A.E., EI-Shafie, O.M. and Ayyat, M.S. (1999),
"Genetic study and sire values for some economic
traits in Egyptian buffaloes", Alexandria Journal of
Agricultural Research, Vol. 44, pp. 15-35.

Massey, M.E. and Benyshek, L.L. (1982), "Genetic,
phenotypic and environmental correlations among
performance traits estimated from Limousine Field
Data", Journal of Animal Science, Vol. 54(1), pp.
46-50.

Mourad, K.A. and Khattab, A.S. (2009), "A comparison
between different selection indices for some
productive traits on Egyptian buffaloes”, Archive
fur Tierzucht, Vol. 52, pp. 476-484.

Nawale, K.G., Deshrnukh, A.M., Atkare, V.G,
Gampawar, A.S. and Deshmukh, A.B. (1997),
"Studies on the growth rate of Purpnathadi buffalo
calves from birth to thirteen weeks", Indian
Veterinary Journal, Vol. 74(7), pp. 587-589.

Pandya, G.M., Joshi, C.G., Rank, D.N., Kharadi, V.B.,
Bramkshtri. B.P., Vataliya, P.H., Desai, P.M. and
Solanki, J.V. (2015), "Genetic analysis of body
weight traits of Surti buffalo”, Buffalo Bulletin, Vol.
34(2), pp. 185-189.

Salam, H. and El-Shibiny, S. (2011), "A comprehensive
review on the composition and properties of buffalo
milk", Dairy Science Technology, Vol. 91(6), pp.
663-699.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Turner%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=30458153
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6264392/

Kamal El-den, M. A. et al.

Salces, C.B., Salces, AJ., Seo, K.S. and Bajenting, G.P.
(2006), "Genetic parameters estimation of growth
traits of Murrah buffaloes raised under ranch
production system", Proc 8th World Congress on
Genetic Applied to Livestock Production, August
13-18, Belo Horizonte, Brazil.

S.A.S., (2008), "Statistical analysis system", USER’S
Guide, (Release 9.2). SAS Institute Ine. Cary, North
Carolina, USA.

Sorathiya, M., Fulsoundar, A.B. and Kharadi, V.B. (2009),
"Environmental and genetic effects on body weight
in Surti buffalo calves”, Indian Journal of Animal
science, Vol. 79(11), pp. 1176-1177.

Thevamanoharan, K., Vandepitte, W., Mohiuddin, G., and
hantalakhana, C. (2001), "Restricted maximum

Thiruvenkadan, A.K., Panneerselvam, S. and Rajendran,
R. (2009), "Non-genetic and genetic factors
influencing growth performance in Murrah
Buffalos", South African Journal of Animal science,
Vol. 39(5), pp. 102-106.

Tien, N.Q. and Tripathi, V.N. (1990), "Genetic parameters
of body weight at different ages and first lactation
traits in Murrah buffalo heifers", Indian Veterinary
Journal, Vol. 67, pp. 821-825.

Yadav, B.S., Yadav, M.C., Singh, A. and Khan, F.H.
(2001), "Murrah buffaloes-1. Birth weight", Buffalo
Bulletin, Vol. 20, pp. 29-31.

Zahid, I.R., Adnan, A., Imran, R.R., Noor, A.S. and
Hamzo, K.K. (2016), "Fattening performance and
carcass characteristics of male and female buffalo

calves of kundi breed", Science International, Vol.
28(5), pp. 4723-4726.

likelihood animal model estimates of heritability for
various growth traits and body measurements of
swamp buffaloes”, Pakistan Journal of Agrictural
Science, Vol. 38, pp. 19-22.

Thevamanoharan, K., Vandepitte, W., Mohiuddin, G., and
Shafi que, M., (2000), "Genetic, phenotypic and
residual correlations between various performance
traits of Nili-Ravi buffaloes”, Buffalo Bulletin, VVol.
19(4), pp. 80-86.

rad) (ugaall B galll clina o 55 AN A1 gl b g 4 )5l Jal gad)
3 63 g0 Jana daaa Al g 2aane ) Alas JalS ¢ 1epal) JlaS Cible dasa
sanchgd £ b a N daals Ao 30 A8 ¢ ) gaad) LYY andl

caa e (B e N B 15 c A N Gigaall S ga ¢ gl Z U Cga dgae?
a5 AL a1 Amala Ao 3 ALK ¢ ) gal) Z U amdd

82Y o) Adlial) paill Ja po 5 waall (o salall Gua sl el C¥ama GlS 5 ansall ()35 il 330 ) ) Allaall o ) Al 5l oda Cian
Ak e A0, sda Cy el Al Jae cliall e i < S 80V ) Ay ansa s puindl @l il Cpacai 28 LS (g5l eall 5 aldadl
5 S339) (g maal o salall s 91 s plasvind o5 385 5 palally o 5Y) daals Ao 3l A1 Al ) gonl) U 3 slanse Anna (3 sl
58V gl die avall )5 5Y A8 ) dlaal) 0 5 85 2015 Sin 5 2010 olsel A Jsnall oda iy ol 91 5 6l 3 a0 (0 Leali 5 (31 52
ee i il (a5 aladll in 50V gl (e Adlial) el Jad po A o sl sail) ¥ are o g Jinnst 5 LS Jae S0 g 12 e SISy aladl)
Aadd) claall (2Ll s Capall) 52Y ) a5 5 (2015 - 2010) 53 s A SIS 5 (il 5 ,S3) Guind) 80 08 5 LS el jae )53V 5l (s alad)
Cun (5 sina i Al Guinll G Aul il Cona f LS Biws jae die 238 208,47 5228 93,85 alkadll y an€ 33,26 D) () ) 5 o s Of il & il
caly A GV G 5S1an$ 219,70 LS (s OIS A e die A5 S aaS 89,13 Jiia ST aaS 98,57 olad (55 5 sSA Jgaall (S
aea o gsime Ll BV S A ) ) G ol LS lee ) Ciline b anall ()3 Glo gsine il 30V 5l v sl (S o) et aaS 197,24
e e puall ()5 5 4 ya5(0,20) il (0,22) Dkl )5 s il e (h2) (51 AS ) 505 < peda o5 Jal jall e B 05 5Y)
Sl (5 el usalall G ing 138 5 Alle ) Ao gia o Ayl 038 (A Alsssall 1) 5l (S a5 il giase m gl i ializiay) (0,73) A
Aailly i e Aaulia Aalail ga plaie A s A i el JUA (e Lgiiind (S o) 138 (3 saill elal (ppuant ZalSa) (8 il s ¢ gaill IS
_E‘)‘A\‘j\}

388



