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ABSTRACT

Data on first lactation records of 696 pure Holstein cows presenting 73 sires and 565 dams raised at El-yoser private farm,
51 km south east of Alexandria, between 1995-2005 were utilized to study the genetic aspects of first lactation total milk yield
(TMY), 305-days milk yield (305-DMY), lactation period (LP), first service period (FSP) and days open (DO).

The least squares analysis with unequal subclass numbers indicated that the overall means of TMY, 305-DMY, LP, FSP
and DO were 10341.8 kg, 8455.4 kg, 391.2 day 127.0 day and 181.4 day, respectively.

Genetic and phenotypic parameters and breeding values for studied traits were estimated by MTDFREML with
multiple-traits animal models. Heritability estimates were 0.44, 0.42, 0.48, 0.28 and 0.54 for TMY, 305-DMY, LP, FSP and
DO, respectively. The genetic correlations were positive ranging from 0.03 to 0.35 except that between TMY and DO was
negative (-0.31). Correlations among all traits were highly significant except those between TMY and FSP (0.03) and
between LP and DO (0.05) were not significant.

The breeding values for TMY, 305-DMY, LP, FSP and DO of cows ranged between -3474.0 and 4416.7and -2567.2 and
2332.0 kg, and between -59.1 and 109.7, -42.0 and 32.3 and -48.0 and 33.7 days, respectively. The corresponding values for
dams were between —3582.2 and 5088.1 and -2964.8 and 2368.5 kg, and between -74.7 and 99.3, -19.5 and 18.5 and -27.4 and
16.0 days, respectively. The breeding values for sires were between - 4012.3 and 2824.1 and -3069.0 and 1536.5 kg, and between
-80.7 and 80.3, -16.1 and 15.1 and -14.7 and 19.9 days for the respective traits. The genetic trends estimated by the regression
of sires breeding values on time were negative and nonsignificant for all traits under investigation.

Selection with high emphasis on TMY likely will not affect reproductive efficiency since its genetic correlations with
FSP and DO approached zero or were mildly negative. Also, the results indicate the need for designing an effective
selection programme to improve performance traits of cows in this herd.
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INTRODUCTION

The cows' population in Egypt is continuously
increasing and was recently estimated to be about
4.53 million heads. They produce about 2.90 and
0.41 million metric tons of milk and meat, which
form 50.53 % of the total milk production (5.74
million metric tons) and 47.83 % of the total meat
production (0.85 million metric tons), respectively
(FAO, 2010).

In the last three decades, many private Holstein
or Friesian dairy farms were established in Egypt.
They are commonly found in the desert fringes of
the delta governorates. Such large commercial dairy
farms usually have stocks with herd size ranging
from 200 to 500 lactating cows and are managed by
experienced staff (Galal, 2007).

Although milk yield is a major trait with high
economic importance for a dairy enterprise, other
traits such as lactation period, first service period,
and days open directly affect the profitability of the
dairy farm (Hammoud, 1997; Dematawewa and
Berger, 1998 and Tozer and Heinrich, 2001).
Estimation of the genetic parameters for such
performance traits in dairy cows is necessary for the
determination of an optimal breeding strategies

(Ahmad et al. 2001; Javed et al. 2004; Rahman et al.
2007; Rehman et al. 2008; Pantelic ef al. 2011 and
Zink et al. 2012).

The objective of this research was to study the
genetic aspects of first lactation total milk yield, 305-
days milk yield, lactation period, service period and
days open of Holstein cows raised in a commercial

herd in Egypt.

MATERIALS AND METHODS
Source of data:

Data were first lactation records of pure Holstein
cows which belong to El-yoser private farm, 51km
Alexandria-Cairo desert road. Records were of 696
cows presenting 73 sires and 565 dams and covered a
period from 1995 to 2005. The first lactation traits
were total milk yield (TMY, kgs), 305-days milk yield
(305-DMY, kgs) and lactation period (LP, days), first
service period (FSP, days) and days open (DO, days).
Herd management:

Animals were housed free in shaded open yards,
grouped according to average daily milk yield, and fed
ad libitum on corn silage mixed with concentrate ration
(TMR) all year round and supplemented with Alfa alfa
if available. Feeding allowances were offered
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according to milk production and physiological status
as recommended by NRC (1989). Water was freely
available all times. Heifers were artificially
inseminated for the first time when reaching 360 kgs of
weight and pregnancy was detected by rectal palpation
60 days after service. The cows were machine milked
thrice a day at 06.00h, 13.00h and 18.00h.

Statistical analysis:

Least squares of GLM procedure (SAS 2008)
were utilized to test the significance of the fixed
effects of season of calving (4 seasons), year of
calving (11 years) and age at first calving as a
covariate. The statistical model fitted was:
Yix=n+S;+T;++p (Age) + e where,

Yij: either TMY, 305-DMY, LP, FSP or DO;
p: an underlying constant specific to each trait; S;:
the fixed effect of i" season of calving; Tj: the fixed
effect of j™ year of calving; B: the linear regression
coefficient of each trait on age at first calving and
eij: random residual assumed to be independent
normally distributed with mean zero and variance
o%. The initial run showed significant effects (P <
0.05) for season and year of calving, but the linear
regressions of the studied traits on age at first
calving were not significant. Therefore, age at first
calving was omitted and only fixed effects were
included in the analytical model.

Heritability, genetic correlations and breeding
values of studied traits were estimated with
derivative-free restricted maximum likelihood
(REML) procedures using the MTDFREML
program of Boldman et al, (1995). The assumed
model was:

y =Xb + Zu + e where,

y: a vector of observations, b: a vector of fixed
effects with an incidence matrix X, u: a vector of
random animal effects with incidence matrix Z, and
e: a vector of random residual effects with mean
equals zero and variance .

The genetic trends for the studied traits were
computed as the regression coefficients of sires
breeding values on their year of birth.

RESULTS AND DISCUSSION

The overall means of first lactation TMY, 305-
DMY, LP, FSP and DO were 10341.8, 8455.4 kg,
391.2, 127.0 and 181.4 days, respectively (Table 1).
Table 1: Means, standard deviations (SD) and

coefficients of variation (CV%) for
305-DMY (kg), TMY (Kg), LP (day),
FSP (day), DO (day).
Trait Mean + SD CV %
™Y 10341.8 +2980.1 28.8
305-DMY 8455.4 +£1535.1 18.2
LP 391.2+£1159 29.6
FSP 127.0+92.8 73.0
DO 181.4+117.0 64.5
No. of records 696

296

The means of TMY and 305-DMY were lower than
those found by Abou-Bakr et al.(2006) being 13172
and 10847 kg, respectively and those reported by
Salem et al. (2006) being 12054 kg and 9038 kg,
respectively on similar herds of Holstein cattle in
Egypt. The mean of LP was higher than the mean of
370 days obtained by Abou-Bakr et al. (2006), but
was shorter than that obtained by Salem et al. (2006)
being 407 days. The estimate of DO obtained in this
study was shorter than that of 255 days found by
Abou-Bakr ef al. (2000), but was longer than that of
154 days obtained by Abou-Bakr ef al. (2006).
II-Genetic parameters:

Estimates of variance components and
heritability (h?) for first lactation TMY, 305-DMY,
LP, FSP and DO are in table (2) and genetic
correlations among the same traits are presented in
table (3).

A- Heritability (h?):

Heritability (h?) estimates of 0.44, 0.42, 0.48,
0.28 and 0.54 were obtained for first lactation TMY,
305-DMY, LP, FSP and DO, respectively. These
estimates indicated considerably high genetic to
environmental variance ratio for these traits and
reflected differences in the cows' response to the
existing environmental conditions. These estimates
were also higher than those depicted by Khattab and
Sultan (1990) who reported heritability estimates of
0.31, 0.43 and 0.08 for TMY, 305-DMY and LP.
Abdel-Glil (1996) reported heritability estimates of
0.41, 0.41, 0.27 and 0.12 for TMY, 305-DMY, LP
and DO. Hammoud (1997) found heritability
estimates of 0.33, 0.38, 0.33 and 0.21 for TMY,
305-DMY, LP and DO. Rehman et al (2008)
obtained heritability estimates of 0.11, 0.11and 0.09
for first lactation TMY, 305-DMYand LP of
Sahiwal cattle. Tekerli and Kocak (2009) found
heritability estimates of 0.27 and 0.02 for first
lactation TMY and LP of Holstein cows in Turkey.
El-shalmani (2011) obtained heritability estimates
of 0.37, 0.38 and 0.42 for first lactation TMY, LP
and DO. Pantelic ef al. (2011) depicted heritability
estimates of 0.49, and 0.08 for first lactation TMY
and LP of Simmental cows in Serbia. Shalaby et al.
(2012) reported heritability estimates of 0.14, 0.04
and 0.20 for first lactation TMY, LP and DO of
Friesian cows in Egypt. Heritability estimates of
0.20 and 0.03 for first lactation TMY and DO were
reported by Zink et al. (2012) for Czech Holstein
COWS.

B- Genetic correlation:

Genetic correlations among studied traits are
presented in table (3). All correlations were positive
ranging from 0.03 to 0.35, except that between TMY
& DO was negative (-0.31). All genetic correlations
were highly significant except those between TMY
and FSP (0.03) and LP and FSP (0.05) were not
significant. Therefore, selection for TMY may induce
genetic improvement in the other traits. Selection
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with emphasis on TMY only may likely increase
reproductive efficiency since there is a desirable
genetic covariance existing between TMY and DO
(-0.31). Construction of a selection index
incorporating these traits and making use of the
genetic, residual, and phenotypic correlations may
increase accuracy and precision of estimates.
Khattab and Sultan (1990) obtained genetic
correlation of 0.94, 0.68 and 0.44 between TMY and
305-DMY, between TMY and LP and between 305-
DMY and LP, respectively. Abdel-Glil (1996) found
high positive genetic correlations of 0.34 to 0.92
among TMY, 305DMY, LP and DO of Friesian cattle.
Hammoud (1997) obtained extremely high positive
genetic correlations of 0.93 to 0.98 among TMY,
305DMY, LP and DO of Friesian cattle. Also, El-
shalmani (2011) depicted high positive genetic
correlations of 0.23 to 0.98 among TMY, LP and DO
of Friesian cattle. Zink et al. (2012) obtained genetic
correlation of 0.39 between TMY and DO.

III- Breeding values:

Estimates of breeding values of cows, dams and
sires for first lactation TMY, 305-DMY, LP, FSP
and DO are found in table (4). The breeding values for
TMY, 305-DMY, LP, FSP and DO of cows ranged
between -3474.0 and 4416.7, -2567.2 and 2332.0 kg, -
59.1 and 109.7, -42.0 and 32.3 and between -48.0 and
33.7 day, respectively. The corresponding values for
dams were between —3582.2 and 5088.1, -2964.8 and
2368.5 kg, -74.7 and 99.3, -19.5 and 18.5 and between
-27.4 and 16.0 day, respectively. The breeding values

for sires were between - 4012.3 and 2824.1, -3069.0
and 1536.5 kg, -80.7 and 80.3, -16.1 and 15.1 and
between -14.7 and 19.9 day, respectively. The ranges
of breeding values for cows were higher than those for
dams or sires for all traits. El-shalmani (2011)
estimated breeding values of Friesian sires ranged
between -806.2 and 776.4 kg, between -14.2 and 14.4
day and between -23.7 and 38.9 day for TMY, LP and
DO, respectively. Shalaby et al. (2012) estimated
breeding values of Friesian sires ranged between -299
and 386 kg, between -3.35 and 4.80 day and between
-26.6 and 21.6 day for TMY, LP and DO,
respectively.

The genetic trends estimated as the regression
coefficients of estimated breeding values of sires on
time were negative and nonsignificant for all studied
traits (Table 5). This might be attributed to lack of
sires' selection or to use of sires with variable genetic
background from different sources. Abdel-Glil (1996)
obtained regression coefficients of estimated breeding
values of Holstein sires on time of -12.20 + 8.4
kg/year, -4.5 £+ 3.8 kg/year and 1.89 + 0.94 day/year
for TMY, 305-DMY and LP, respectively. Also, El-
shalmani (2011) reported regression coefficients of
estimated breeding values of Friesian sires on time of -
7.030+ 1.830 kg/year, 0.001 + 0.041 day/year and -
0.096 £ 0.078 day/year for TMY, LP and DO,
respectively, with no apparent specific genetic trend
which reflected the lack of genetic progress achieved
overtime.

Table 2: Additive genetic (c°4), environmental (6’g) and phenotypic variances (c’p), and heritability
(h?) for TMY (Kg),305- DMY (kg), LP (day), FSP ( day) and DO (day).

Trait s o’; o’p h?

™Y 613939 790384 1404323 0.44
305-DMY 466296 636551 1102847 0.42
LP 2848.64 3084.58 5933.22 0.48
FSP 2192.63 5608.17 7800.70 0.28
DO 3075.04 2666.78 5741.82 0.54

Table 3: Genetic correlations among TMY (Kg), 305-DMY (kg), LP (day), FSP (day), and DO (day).

Trait 305-DMY LP FSP DO

™Y 0.35%* 0.31** 0.03 -0.31%*
305-DMY 0.29** 0.28** 0.32%*
LP 0.05 0.34**
FSP 0.09**

**: Highly significant (P< 0.01)

Table 4: Breeding values for TMY (Kg), 305-DMY (kg), LP (day), FSP (day) and DO (day).

Cow breeding values

Dam breeding values

Sire breeding values

Trait Min. + S.E Max. + SE Min. +S.E ___ Max. £ SE Min. + SE Max. + SE
T™MY 34740+ 151 44167 +150 35821+ 1.44 5088.1 = 1.49 40123 = 1.57 2824.1 + 1.49
305-DMY 25672+ 1.18 23320+ 122 29648+ 121 23685+125 -3069.0+ 131 15365+ 1.26
Lp 59.1=0.06 1097006  -747+006 992+007  -80.7=007  803+0.06
FSP 2.0 = 0.08 323+008 195013 185+008  -16.1+007  151+0.10
DO 48.0+0.07 3371007 27.4+015  160=007  -147009  19.9+0.09
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Table 5: Regression coefficients (b = S.E)) of estimated breeding values of sires on their birth year for
TMY (Kg), 305-DMY (kg), LP (day), FSP (day) and DO (day).

Trait b+ S.E
™Y -50.607 £43.918
305-DMY -50.385 £ 29.846
LP -0.825 +0.746
FSP -0.254 +0.237
DO -0.142 £ 0.301

CONCLUSIONS

The present heritability estimates for TMY,
305-DMY, LP, FSP, and DO emphasized the
possibility of realizing a considerable rate of genetic
improvement in the traits under investigation. The
achieved genetic improvement would occur through
selection for high TMY only due to the positive
favourable correlated responses with all other
studied traits. Such favourable relationships among
the traits of economic value should increase the
efficiency for such commercial dairy enterprise. The
low negative genetic trends in sires for all studied traits
were expected due to the absence of a long term plan
for sire selection, and to the use of sires from different
sources usually with variable genetic background.
Long term selection programme to improve milk
production and fertility of cows would be beneficial
in this commercial herd and can be achieved
through planned mating with semen of sires which
possess high ETA for milk production obtained
from trustable genetic source.
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