Minufiya J. Agric. Res. Vol.39 No. 2(1): 473 - 479 (2014) "http://www.mujar.net"

GENETIC PARAMETERS AND ANNUAL GENETIC TRENDS FOR
PRE-WEANING TRAITS OF HOLSTEIN MALE CALVES IN EGYPT

M.N. El-Arain, E.Z.M. Oudah, M.A. Mostafa and Rehab F. S. A. Ismail
Animal Production Department, Faculty of Agriculture, Mansoura University, Mansoura, Egypt.

(Received : Jan. 6, 2014)

ABSTRACT: The data obtained from Safi Masr farm (Safi Masr for Developing the Animal
Resources), located at the North of Nile Delta (Dakahlia, Egypt); these data included 2307 of
male Holstein calves from 46 sires and 1362 dams within 2004 to 2011 year. Data were
analyzed using the mixed model involving the effects of sire as a random effect, calving season,
parity and year of calving as fixed effects. Studied traits were body weights at birth, 30, 60, 90
days of age and average daily gain from birth to 90 days of age.

The means and standard deviations of body weights at birth, 30, 60 and 90 day-old, and
average daily gain were 38.18 £ 4.345, 47.52 + 4.136, 67.55 £ 4.043, 95.78 + 4.107 and 0.656
0.048 kg, respectively. Season of calving had no significant effects, but sire, parity of cow and
year of calving had significant effects on studied traits.

Heritability estimates were 0.30, 0.41, 0.31, 0.20 and 0.20 for body weights at birth, 30, 60, 90
days of age and average daily gain from birth to 90 days of age, respectively. Most estimates of
rG and rP among body weight and daily gain ftraits were positive. Genetic trends and breeding
values were estimated for body weights at birth, 30, 60 and 90 day-old, and average daily gain.
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INTRODUCTION

In cattle breeding, especially, birth weight
and other pre-weaning growth traits are the
most important traits for the description of
breed characteristics. Growth is routinely
measured as the change in live weight or
mass (Owens ef al., 1995).

Birth weight is an important performance
factor in beef and dairy cattle and has been
studied by many researchers (Swali and
Wathes, 2006; Shahzad et al., 2010 and
Segura-Correa et al., 2012). Birth weight is
used as a first measure of growth
performance in animals and it is the easiest
and most reliable measure of growth during
the pre-natal period and postpartum period.
Birth weight of calves is often considered in
genetic improvement programs for many
reasons: 1) it is easily measured and 2) it is
correlated with a number of other
performance traits (Sahin et al., 2012).
Therefore, the aim of the present study is to
estimate the genetic and phenotypic
parameters of pre-weaning growth traits of
male Holstein calves and its annually
genetic trend.

MATERIALS AND METHODS

The data obtained from Safi Masr farm
(Safi Masr for Developing the Animal
Resources), located at the North of Nile
Delta (Hafir Shehab EI-Din District, Al-
Marazia Village, Belqas, Dakahlia
Governorate, Egypt). Data were collected
from the records of Holstein herd (2307
records of 46 sires and 1362 dams) during
the period from the years 2004 to 2011.
These records involved the effects of sire,
calving season (Cold season from
November to April and Hot season from Max
to October), parity of cow (1%, 2" 3@ 4
and 5™ and year of calving (2004 to 2011).
Body weights at Birth (\W0), 30 days of age
(W30), 60 days of age (W60), 90 days of
age (W90) and average daily gain from birth
to 90 days of age (ADG).

Feeding and management:

Calves were produced via artificial
insemination (imported semen of Holstein
sires). After calving, birth weight, sex and
pedigree of calves were recorded. Calves
were born around the year. Body weights of
calves were recorded in the morning before
feeding. Calves were allowed to receive the
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colostrum for the first 4 days of life.
Colostrum was offered 3 times daily at a rate
of 10% of body weight of calf. From the 5"
day of age, calves were fed on natural whole
milk and there after the milk substitute (18%
protein) and hay were offered based on the
weight of the calf. Water was available all
the time except an hour before suckling.

Statistical analysis:

The linear mixed models with fixed
effects of calving year (2004 to 2011),
season of calving (cold and hot) and parity
of dam (from 1% to 25" were used in the
statistical analysis of data in present study.
Sire was assumed as random effect.
Descriptive statistics, GLM and Duncan's
multiple range tests at P<0.05 were
calculated by SPSS computer program
(SPSS, 1997). The following model was
used: Yiknmo=H"’Si"'-rk"'Pn"'om"'eiknmo

Where: Yikimno=1S the individual
observation; u= is the overall mean; S;= is
the effect of the i" sire, i= 1, 2, 3..., 46; T\ =is
the effect of the k™ season of calving, k = 1,
2 where (hot=1, cold=2); P.=is the effect of
the n™ parity of cow, I=1, 2, 3, 4, 25; Op= is
the effect of the m" year of calving, m=1, 2,
3,4,5 6,7, 8 and ejmo = the error term.

Genetic parameters were estimated by
derivative free REML with a simplex
algorithm using the Multiple Trait Derivative-
Free Restricted Maximum Likelihood
(MTDFREML) programs of Boldman et al.
(1995). The animal model in matrix notation
was: Y=Xb+Za+e

Where: Y= the vector of observations
W0, W30, We0, WW and ADG; b = the
vector of fixed effects (i.e. parity, year,
season of calving); a = the vector of random
additive genetic direct effects; X and Z=
known incidence matrices relating
observations to the respective; e= vector of
residual effects (0, 10.2).

RESULTS AND DISCUSSION

Descriptive statistics:

Table (1) shows the means and standard
deviations of body weights W0, W30, W60
W90, ADG were 38.18 + 4.345, 47.52 +
4136, 67.55 + 4.043, 95.78 £ 4.107 and
0.656 = 0.048 kg, respectively. The similar
mean of birth weight was estimated by
Gaffer et al. (2005; 35.3 kg). In addition,
similar weaning weight mean reported by
Oudah and Mehrez, (2000; 96.9 kg). Also,
the present estimate of ADG agreement with
this estimated by the same authors.

Table 1: Descriptive statistics and factors affecting for studied traits.

ltem Traits ®
Wo(Kg) W30(Kg) Weo(Ka) Weo(Kg) ADG (Kg/d)
Mean + SD 38.18+4.345 47.52+4.136 67.55+4.043 95.78+4.107 0.656+0.048
CV% 11.38 8.7 5.99 4.29 7.26
Max. 47 62 75 102 0.756
Min. 29 41 56 80 0.489
Factors affecting studied traits
Sire P . . . .
Parity of cows * * * * *
Year of calving * * * * *
ngﬁ/(i)gg()f ns. ns. ns. ns. ns.

4:W0, W30, W60, W90 and ADG Refer to birth weight, 30-day-old, 60-day-old, 90-day-old and average

daily gain of calves, respectively.
® ns. Non-Significant, and *significant at p<0.05



Genetic parameters and annual genetic trends for pre-weaning traits..........

Factors affecting studied traits:

Season of calving had no significant
effect, but sire, parity of cow and year of
calving had significant effects on all studied
traits (WO, W30, W60, W90 and ADG)
(Table 1). Similarly, Oudah and El-Awady
(2006) showed highly significant effects of
sire and year of calving on birth weight,
weaning weight and average daily gain
except the effect of season of calving on
weaning weight of calves was not
significant, but Habib et al. (2010) found no
significant effect of sire on birth weight. Also,
Simcic et al.,, (2006), observed similar
results of effects of parity on birth weight.
Melaku et al. (2011) reported that influence
of parity of dam on weaning weight of calves
could be related to milking and mothering
ability of the dams. Generally, the calves
born from elder dams performed lower than
those produced from younger one. This
might be due to the fact that aged dams
produced lower milk yield and that affects
the birth weight and subsequent growth
performance of calves.

Genetic parameters:

Table (2) presented estimates of
heritability (h2), genetic correlations (rg) and
phenotypic correlations (rp) among different
pre-weaning growth traits. Estimates for WO,
W30, W60, W90 and ADG of Holstein calves
were 0.30 + 0.05, 0.41 + 0.04, 0.31 + 0.06,
0.20 £ 0.06 and 0.20 £ 0.05, respectively.
These estimates are moderate and are in
agreement with that reported by Oudah and
El-Awady (2006) for birth weight, weaning
weight and average daily gain in Holstein
calves in Egypt. Higher heritability estimate
for weaning weight was reported by Maarof

et al. (1988) working on Friesian calves. He
reported that the estimate of h? for weaning
weight was 0.43. While the lower estimate of
h? for weaning weight was reported by
Lengyel et al. (2001). Faidallah (2010)
reported lower heritability estimate for body
weights of calves at 60 days of age (0.31)
but higher for 90 days of age (0.40) than in
the present study. According to the Present
results, the moderate estimates of h” of the
pre-weaning growth traits may refer to the
possibility of genetic improvement for such
traits through selection. In this regard, El-
Awady (2003), Oudah and El-Awady (2006)
and Faidallah (2010) obtained similar
conclusions on Friesian calves.

Table (2) presents direct genetic and
phenotypic correlations among the studied
traits. As can be observed, birth weight had
significant and high genetic correlations with
W30 (0.89) and W60 (0.82) but had low
genetic correlations with W90 (0.12) and
ADG (-0.01); the corresponding phenotypic
correlations between WO and W60, W30,
W90 and ADG were 0.95, 0.81, 0.59 and -
0.08, respectively. Weaning weight had a
significant and high genetic correlation
(0.62) with the pre-weaning daily weight
gain. Genetic correlations between weaning
weight and the three traits were low with WO
(0.12) and W30 (0.06) and high with W60
(0.58) and ADG (0.62). The moderately high
genetic correlations between weaning
weight and the pre-weaning daily weight
gain (0.62), and between weaning weight
and W60 (0.58), may indicate that selection
to improve W60 or pre-weaning daily weight
gain would be expected to have a positive
effective correlated response in this respect.

Table 2: Estimates of heritability (diagonal), genetic correlations (below) and phenotypic
correlations (above) for pre-weaningﬂrowth traits

Traits ° WO(Kg) W30(Kg) W60(Kg) WO0(Kg) ADG(Kg/d)
wWo 0.30+0.05 0.81 0.95 0.59 -0.08
W30 0.89 0.41+0.04 0.74 0.44 -0.16
W60 0.82 0.75 0.31+0.06 0.55 -0.08
W90 0.12 0.06 0.58 0.20+0.06 0.66
ADG -0.01 0.25 0.23 0.62 0.20+0.05

4:W0, W30, W60, W90 and ADG Refer to birth weight, 30-day-old, 60-day-old, 90-day-old and average

daily gain of calves, respectively.
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In agreement with the present results, El-
Awady (2003) found positive genetic and
phenotypic correlations between birth weight
and weaning weight of calves. He also found
that direct genetic correlation between birth
weight and weaning weight was 0.49, while
phenotypic correlation between the same
two traits was 0.56 of Friesian calves. He
also reported that the negative genetic and
phenotypic correlations between birth weight
and average daily gain were -0.14 and -
0.22, respectively.

In a later study, Oudah and El-Awady
(2006) estimated the genetic and phenotypic
correlations among different traits of growth
in Friesian calves; these correlations were
positive except the genetic and phenotypic
correlations between birth weight and
average daily gain of calves which were
negative. They also concluded that positive
genetic and phenotypic correlations between
birth weight and weaning weight and
between birth weight and average daily gain
of calves may indicate that selection for birth
weight would be associated with genetic and
phenotypic improvement in the growth traits
from birth to weaning. They also stated that
the positive genetic correlation between birth
weight and weaning weight refers to positive
genetic linkages between pre-and postnatal
growth traits in beef cattle.

In the present study, the positive genetic
correlation estimated between W0 and W90
might be an indication to a positive genetic
relationship between both traits in Friesian
calves, as previously concluded by Koots et
al. (1994). According to the moderate to high
h®> estimates and positive genetic and
phenotypic correlations, reported in the
present study, it could be concluded that the
genetic improvement for pre-weaning growth
traits could be achieved through direct or
indirect selection.

The expected breeding values showed
large differences among sires for different
traits (WO, W30, W60, W90 and ADG). The
highest expected breeding values (1.804,
1.992, 2.026, 2.158 and 0.126) were
recorded for the sires banded 6, 2, 2, 64 and
83 with regard to W0, W30, W60, W90 and

ADG, respectively. In harmony with the
present results, Atil ef al. (2005) reported
that sire breeding values for birth weight and
weaning weight were — 3.40 to 2.99 kg, and
— 2.50 to 4.47, respectively. They indicated
high potential for rapid genetic improvement
in birth and weaning weights through
selection. They also concluded that
selection for birth weight to get the best sires
will increase weaning weight of calves in the
next generation. Also, Zilkadir et al. (2010)
reported that breeding value for Brown
Swiss sires ranged from —1.130 to 0.884 in
Turkey.

Annual genetic trend:

The annual genetic trend for WO of
calves is given in Figure 1. These annual
genetic changes were positive during the
first five years of study and ranged from
0.065 (2007) to 3.151 (2006); and zero
(2011); but were negative for the years2009
and 2010, being -0.596 and -0.205,
respectively. The corresponding annual
genetic trend for W30 is presented in Figure
1. These annual genetic changes were
positive during the first three years of study
and ranged from 1.036 (2005) to 2.290
(2006); but were negative for the last five
years of the study and ranged between -
1.329 (2009) and -0.300 (2008). In terms of
W60, the annual genetic trend of calves is
shown in Figure 1. These annual genetic
changes were positive during the first three
years and fifth year of study and ranged
from 0.462 (2008) to 2.171 (2006); but were
negative for the last three years and fourth
year of the study and ranged between -
0.706 (2009) and -0.262 (2007). The
corresponding annual genetic trend for W90
is given in Figure 1. These annual genetic
changes were positive during all years of the
study and ranged from 0.038 (2009) to
1.213 (2006). In terms of ADG, annual
genetic trend is given in Figure 1. These
genetic changes were positive during all
years of the study and ranged from 0.036
(2008) to 0.220 (2009).
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Fig.(1) Genetic trends for body weights and avrage daily gain

Sahin ef al. (2012) estimated genetic
trends for birth weight of calves using
regression of breeding values on years.
They observed irregular increases and
decreases in birth weight of breeding values
of calves according to years. Genetic trend
for birth weight of calves was estimated to
be -0.01 kg/year and was not different from
zero. Breeding values for birth weight were
negative in some years, whereas they were
positive in others.

CONCLUSION:

Heritability estimates were 0.30, 0.41,
0.31, 0.20 and 0.20 for body weights at birth,
30, 60, 90 days of age and average daily
gain from birth to 90 days of age,
respectively. Most estimates of rg and rp
among body weight and daily gain traits
were positive. Genetic trends and breeding
values were estimated for body weights at
birth, 30, 60 and 90 day-old, and average
daily gain.
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