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ABSTRACT

A total of 1293 normal first lactation records of Holstein Friesian cows were
collected from two commercial dairy herds during the period from 2000 to 2003.
Genetic parameters and breeding values for productive, reproductive traits and
persistency of lactation were analyzed by using single-trait and two-trait animat model
analyses of each reproduction, persistency and age at first calving traits jointly with
milk yield, Traits studied were total milk yield (TMY, kg), 305-day milk yield {(305-d MY,
kg), 70-day milk yield (70-d MY, kg), days in milk (DIM, days}, calving interval (Cl,
day), the days open (DO, day), age at first calving (AFC, month) and persistency of
milk yield (Per MY). Spearman rank correlations between EBVs for traits studied from
singte-trait and two-trait analysis with milk yield were estimated. Unadjusted means of
AFC, DO, Cl, Per MY, DIM, 70-d MY, .305-d MY and TMY were 27.7 month, 162.7,
430.2 days, 0.822 unit, 353.9 days, 1870, 5546 and 6733 kg, respectively. Therefore,
the Holstein dairy farming system can show high production performances under
adequate management with lower reproductive efficiency under production systemn of
commercial herds in Egypt.

Estimates of heritability of AFC, DO, Ci, Per MY, DIM, 70-d MY, 305-d MY
and TMY were 0.19:0.075, 0.11:0.064, 0.12+0.066, 0.08+0.052, 0.27+0.091
0.32+0.105, 0.34+0.107 and 0.28+0.139, respectively, using single-trait analysis.

~Some minor differences were observed in heritabilities obtained from single versus
two-trait genetic.

The genetic and phenotypic correlations between milk yield traits {TMY, 305-
d MY and 70-d MY) and fertility traits (C! and DO} showed to be medium to high
positive (undesirable) of Holstein Friesian cows under the commercial herds in Egypt.
The phenotypic correlations between age at first calving and each of DO and Cl were
negative (-0.18 and -0.35, respectively), however, the genetic correlations between
the same traits were positive (0.74£0.19 and 0.85%0.18, respectively). The phenotypic
correlation between age at first calving and persistency of lactation was negative and
ciose to zero (-0.07), however, the genetic correlation between the same traits was
positive (0.12+0.20).

The range of breeding values obtained from single-trait analysis of all
pedigree animals for AFC, DO and Cl were 5.02 month, 99.71 and 105.38 days,
respectively. While, the range of sire breeding values were 4.86 month, 61.59 and
106.46 days, respectively. The percentage of number of sires (animals) which had
negative breeding value estimates (EBVs %) for reproductive traits and persistency of
lactation ranked differently between the two analyses. Higher standard deviations of
breeding values were obtained for two-trait than single-trait analyses, indicated the
existence of more genetic variation among sires (animals) and hence increase the
possibility of sire selection for daughter fertility. Lower correlations (differed from unity)
between breeding values estimated by singie-trait and the others by two-trait analysis
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with milk yield indicated that large re-ranking of sires would be noticed between the
two methods. The present findings confirm the antagonistic relationship of milk yield
with reproduction under high producing Holsteins under production system of
commercial herds. Also, the sire and cow evaluations for fertility must be taken into
consideration and subsequently incorporated into a multi-trait selection index. This will
help the farmers to select the best heifers based on a combination of production,
fertility traits and persistency of lactation.

Key words: Egypt, Hoisteins, commercial herds, single and multi-trait animal model,

genetic parameters, breeding vaiue.

INTRODUCTION

Dairy production plays an important role in Egypt's agriculture. The
Holstein dairy farming system can show high production performance under
adequate management, especially under commercial production system in
Egypt. Genetic aspects of reproductive performance of dairy cattle have been
received increasing research attention. The genetic antagonism between
production and reproduction traits is becoming evident in higher culling rates,
especially high yielding cows being at risk for involuntary culling.for health
and reproductive disorders (Vollema, 1998). Such involuntary culling leads to
lower lifetime production and increased replacement costs. Although, the
genetic correlation between fertility and milk production traits is generally
established to be antagonistic, their association is influenced by level of
production and management {(Royal et al., 2002, Haile-Mariam et al., 2003).
This suggests that successful selection for higher yields may have led to a
decline in fertility. The main reason for the antagonistic relationship of milk
yield with reproduction and health is assumed to be that cows produce at a
maximum level at the time when they are expected to show estrous and
conceive. Early in lactation, cows are usually in negative energy balance,
which means their need to mobilize body reserves to meet the increased
nutrient demand for milk yieid (Haile-Mariam et al., 2003). At the same total
yield, cows with lower peak yield and greater persistency may experience
less energy imbalance and thus less reproductive and health problems than
cows with higher peak yield. Reports indicate that cows with higher milk yield
during early lactation and cows with higher genetic merit for milk yield also
have longer service pericds than do cows with mean yield during early
lactation (Chauhan et al., 1994).

Milk yield can be included as a covariate in the analysis of ferfility, but
that can only correct reproductive measures with respect to phenotypic
differences in milk yield level. A multi-trait analysis of fertility with milk yield as
an additional trait is a different approach which aims to improve accuracy of
genetic evaluations for the traits involved by reducing variances of prediction
error of estimated breeding values {Schaeffer, 1984).

Therefore, the main objectives of the current study were: (1) to
evaluate the productive, reproductive traits and persistency of lactation of
Holsteins under commercial herds in Egypt, (2) to estimate heritability (hz) as
well as genetic and phenolypic correlations among milk production,
persistency of lactation and reproduction traits by using multi-trait animal
model, {3) to estimate breeding values for these traits which obtained from
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single-trait and multipie-trait evaluations and (4) to compare breeding values
for reproduction traits and persistency of lactation from single-trait evaluation
and muttiple-trait evaluation of these traits with milk yield as a correlated trait
using the first lactation records of commercial Holstein Friesian cows in

Egypt.
MATERIALS AND METHODS

Data of productive and reproductive records of Holstein Friesian cows
were collected from two commercial dairy herds. Both herds are situated in
Cairo-Alexandria desert road named Green Land or Delta Masr which far
from Cairo by about 80 km and Alex-Kobenhagen farm which far from
Alexandria by about 78 km.

Records for 1293 cows (sired by 76 sire) completing their first lactation
during the period from 2000 to 2003 were collected. Edits were performed to
remove records that were incompiete, had errors in sire identification, and for
sire having less than five daughters. The sires are totally differs from herd to
another,

The cows were fed, ad libitum, total mixed ration (TMR) that based on
good quality corn silage and soybean meal (contained about 18-19 % crude
protein). The TMR composition was kept constant around the year. Cows
were maching milked three times daily at 0600, 1400 and 2200 h. in
herringbone parlor. Recording system used in two farms was computer
program system (Dairy cattle comp.). Milk yield was recorded individually at
each milking for three days per week, then daily and weekiy milk averages
were calculated for each cow. Calves were suckled colostrums of their dams
for three days after birth, and then they were separated. The cows were dried
at two months before the next calving.

Heifers were inseminated when they reached an average of 350 kg
body weight. Estrus was detected by visually monitoring cows for thirty
minutes a.m and p.m near predicted estrus. Cows exhibiting estrus after day
60 postpartum were mated via artificial insemination. Insemination took place
approximately 12 h after a cow was first observed standing for mounting.
Pregnancy diagnosis via rectal palpation was performed on day 60 after the
last service. Traits studied were total milk yield, 305-day milk yield, 70-day
milk yield, days in milk, calving interval, days open, age at first calving and
persistency of milk yield (measured as partial yield (days 121 — 210) divided
by partial yield (days 31 - 120) as reported by Danell (1982).

The statistical analyses were performed using the MTDFREML
(multivariate derivative free restricted maximum likelihood, Boldman et af,
1995) program. Models for single and multiple trait evaluations were as
follows:

Yuklm S+ Al + Fj + YRk * St +B age + Cikim

Where, u is overall mean, A, is the random additive genetic effect of i"
animal, F; is the fixed effect of | farm (j= 1, 2), YRy is the fixed effect of k
year of caiwng (k= 1, 2.... 4) 1=2000..... 4=2003, S, is the fixed effect of I
season of calving (1= 1, 2....4) 1=Winter..... 4= Autumn, B is the regression
coefficient for age at first calving and ey is measurement error. Initial
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analyses of each trait were conducted using a single trait animal model. The
vector presentation of this model is: Y=Xb+Zu+e

where, Y is the vector of observations for all traits, b is a vector of
common fixed effects due to farm, test batch and breed, u is a vector of
random genetic effects and e is a vector of residuals and X and Z are
incidence matrices relating observations to the fixed and animal effects,
respectively. Firstly, single-trait animal model analyses for all traits, secondly,
two-trait animal model analysis of each reproduction, persistency and age at
first calving traits jointly with milk yield.

Mixed-mode! equations in the analyses were solved iteratively. Based on
the variance of the log-likelihood function vaiues, the convergence criterion
was 1x10°. In addition, several restarts were necessary until changes in the
log-likelihood function values were less than 1x10°, Restarts were performed
for all analyses, using the final results of the previous analysis, in order to
locate the global maximum for the log likelihoods. Starting values for variance
components for two-trait analyses were obtained from single-trait analyses on
individual traits. Best linear unbiased prediction (BLUP) of estimated breeding
values (EBVs) were obtained by back-solution using the MTDFREML
program for all animals in the pedigree file for single-trait and two-trait
analysis with milk yield. The standard error for the genetic correlation was
calculated as described by Falconer and Mackay (1996). Additionally,
Spearman rank correlations between EBVs for traits studied from single-trait
and two-trait analysis with milk yield were estimated. '

RESULTS AND DISCUSSION

Unadjusted means and standard deviations for eight traits studied in first
lactation of two Holstein commercial herds under Egyptian conditions are
shown in Table 1. The obtained TMY (6733 kg) was considerably higher than
those reviewed for other herds of Holstein Friesian cattle in Egypt (2929 to
5076 kg; Shalaby et al, 2001, lbrahim et al,, 2002, Farrag ef al., 2000, and
Khattab et al., 2000). Also, the present mean of 305-d MY (5546 kg) was
higher than those reported by Ashmawy and Khalil (1990) (4295 kg} and Atil
and Khattab (2005a) (4642 kg). The average lactation milk yields found in
present study mainly reflects -good management levels of Holstein
commercial herds under Egyptian conditions. Commercial producers follow
an intensive system of production, depending on the high productivity of the
animals, and incorporate the latest feed and management-technology in this
industry. Therefore, the Holstein dairy farming system can show high
production performances under adequate management. Milk production of
European breeds in sub-tropical regicns can be problematic, if environmental
conditions are not ideal. The present study indicated that the Holstein dairy
. farming systemn in commercial herds in Egypt can show high production
performance under adequate management.

Results of reproductive performance of cows under commercial
production system are comparatively high values (unfavorable). The means
days open interval of 162.7 day in this study is longer than that reported by
Shalaby et af. (2001) (141 day), lbrahim et al. (2002) (151.7 day), Grosshans
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et al.(1997) (101.1 day} and Kadarmideen et a/{2003) (107 day), but was
slightly lower than that estimated by Dematawewa and Berger (1998) (169.3
day). Conseguently, the present mean of Cl (430.2 day) was longer than that
found by Shalaby et al. (2001) (422 day), Atil and Khattab (2005b) (390 day),
Grosshans ef al. (1997) (375.8 day) and Kadarmideen et al, (2003) (387 day).
Higher value of days open reported in the present study (lower reproductive
efficiency) indicated that higher producing cows are more likely to be in
negative energy balance when re-breeding is attempted.

Table 1: Unadjusted means ( x), standard divisions ({S.D} and
coefficients of variation (C.V %) for milk production,
reproduction and persistency traits.

Traits Abbreviations X s.D | C.V%
Age &t first calving (month) AFC 27.7 3.8 13.7
Days open (day) DO 162.7 1 1104 | 67.9
Calving interval (day) Ci 430.2 | 845 19.6
Persistency of lactation Per MY 0.822 [ 0.143 17.4
Days in milk (day) DIM 3539 | 935 26.4
initial milk yield (Kg) 70-d MY 1870 | 4884 | 261
Miik yield in 305 days (Kg) 305-d MY [ 5546 | 2030 66
Total milk yield (Kg) TMY 6733 | 3026 | 44.9

Age at first calving was used as a measure of heifer fertility and the
earliest measurable fertility trait. The mean of AFC was lower than that
reported by Ashmawy (1988) (32 month), Atil and Khattab (2005a) (28.8),
and Khattab and Sultan {1990) (31.3 mo). In this respect, Thompson ef al.
(1983) found that problems of parturition increased significantly when AFC is
less than 22 mo. However, Simert et al. (1992) reported that the frequency of
dystocia was greater in the young (<24 mo.) or old (>27 mo.) heifers, partiaily
explaining the detrimental effect of early calving on yield.

Cumulative milk production during first 70 days of lactation period was
higher and presented 27.8% of TMY. Selection for production has led to a
greater dependence on body tissue mobilization to support milk production in
early lactation, as intake is not sufficient to sustain lactation in this period
(Veerkamp, 1998). This suggests that minimizing negative energy balance in
early lactation will have beneficial effect on subsequent reproductive
performance by selection of persistency of lactation. This study confirms that
cows with higher yield during early lactation have longer DO and that ionger
DO increases subsequent yield

This study revealed that many of the productive and reproductive traits
are characterized by wide ranges of vaiues and high coefficients of variation
(ranged from 13.7 to 67.9%). Such large coefficients of variation are
indicative leaders for opportunities for improvement in these traits. Holsteins
in commercial herds in Egypt are showing high production performance under
adequate management. However, milk production and reproduction of
Holstein cows can be problermnatic if the environmental conditions are not
ideal. Genetic problems are already evident as result from selection only for
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milk production traits, having a negative effect on reproduction (Royal et al.,
2002, Haile-Mariam et af., 2003).

Heritability

Heritability estimates and their standard errors for milk production,
reproduction and persistency traits obtained from single- and two-trait genetic
analyses (with milk yield as a correlated trait) in the first lactation are shown
in Table 2. Single-trait analysis of the data gave an estimate of 0.19+0.075 for
the heritability of AFC. The heritability estimated in this study fall within the
range of the available reported estimates in the literature. Published
estimates of the heritability of AFC in Holsteins range from 0.05 (Seykora and
McDaniel, 1983) to 0.75 (Atil and Khattab, 20052). Ojango and Pollott (2001)
reported that a heritability estimate of 0.38+0.09 was obtained for AFC. They
also concluded that AFC is economically important because it determines
when an animal begins its productive life and hence could influence the
lifetime productivity of an animal. Grosshans et all (1997) found that
heritability estimate for AFC was 2.13£0.011. The moderate heritability
estimated herein for AFC, the genetic improvement can be achieved through
selection for this trait.

Table 2: Heritabilities (h?) of milk production, reproduction and
persistency traits obtained from single- and two-trait genetic
analyses {with milk yield as a correlated trait).

. Single-trait model Two-trait model

[ Traits S s E h?t 8.E
AFC _ 0.190.075 0.18:0.056
DO 0.1110.064 0.13:0.016
Cl $.12+0.066 0.13+0.068
Per MY - 0.08+0.052 0.1020.043
DIM 0.27+0.091 0.2620.088
70-d MY 0.34+0.107 0.31+0.102
305-d MY 032+0105 | ...

P TMY 028+0139 | ...

. The Cl is traditionally the predominant measure of reproduction during
the productive life of the animal, particularly in dairy cattle {Rege and Famula,
1993), and it can be considered a good indicator of cow fertiiity because of
the high correlation between Cl and several direct measures of fertility
(Grosshans et al, 1997; Pryce et al, 1998). Minor difference was found
between heritability estimate of Cl (0.12£0.066) and DO (0.11+0.0686) in the
first parity (Table 2). The heritability estimate of Cl was somewhat higher than
those reported by Atil and Khattab (2005k) (0.09), Haile-Mariam et al. (2003)
(0.04), Wall et al. (2003) (0.033), Kadarmideen et al. (2000) (0.022), and
Pryce et al. (1997) {(0.053). The heritability of DO reported herein (0.11) was
higher than estimates reported by Abdallah and McDaniel (2000) (0.03),
Weigel and Rekaya (2000) (0.058), and Pryce et al. (1997) (0.041), Hayes ot
al. (1992) (0.10). The heritability of DO obtained in this study was slightly
higher than 0.12 estimate of Dematawewa and Berger (1998) for DO in first
lactation. Higher hertabilities for fertility traits measured in this study might be
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due to that cows in the first lactation are more affected by stress facters and
thereby the genetic differences among progeny groups are more strongly
expressed, Hodel et al (1995) came to the same conclusion. Genetic
variation between animals in fertility traits do exist which can be used for
selecting superior animals for breeding. Similar findings have also been
reported by Kadarmideen et al (2000). The improvement of fertility traits
could be achieved through better management besides genetic selection.

A heritability estimate of 0.08+0.052 was obtained for Per MY (Table
2). Haile-Mariam et al. (2003) found somewhat similar a h? of 0.09 for Per
MY. Muir et al. (2004} and Van der Linde et al (2000) reported that
heritability of Per MY was 0.18. Heritability of lactation Per MY in first
lactation, calculated as a by-product of random regression modeling of test
day yields, was much higher "0.30" (Jamrozik et al., 1998). Heritability of Per
MY seems to be differing according to the measure used.

Some minor differences were observed in heritabilities obtained from
single versus two-trait genetic analyses (Table 2). In this respect, Schaeffer
(1984) compared accuracies of single- and multiple-trait analyses of milk and
fat yields and concluded that genetic and residual correlations between traits
affect the choice of analysis and are more important than the number of
animals. He argued that muiltiple-trait analysis of milk and fat yields wouid
reduce prediction error variance no more than 5% because heritabilities are
similar and differences between error and genetic variances are small.
Similar findings have also been reported by Costa ef al, (2000} and
Kadarmideen et al. {2003). Also, Dechow et al., (2001) reported that adding
milk yield as a covariate in the model is a totally different approach from a
multi-trait analysis. They added that the covariate option essentially corrects
fertility record for milk yield. Whereas, multi-trait approach considers milk
yield as a correiated trait and aims to improve accuracy of genetic
evaluations and reduce effects of cuflling or selective treatment bias
{practiced on either fertility or milk yield or both) on genetic evaluations.

Genetic and phenotypic correlations

Estimates of genetic and phenotypic correlations among traits with
bivariate analysis are summarized in Table 3. The genetic and phenotypic
correlations between milk yield traits (TMY, 305-d¢ MY and 70-d MY) and
fertility traits (Cl and DO) were shown to be medium to high positive
{undesirable) at first lactation. These estimates indicated that higher-yielding
animals were associated with more DO and hence longer calving intervals.
The main reason for the antagonistic of milk yieid with reproduction and
health is assumed to that cows produce at a maximum level when they are
expected to show oestrous conceive. The effect of high milk production on
the incidence of reproductive disorders may be related to the degree to which
energy balance becomes negative in the early postpartum period. During
early lactation, many high producing cows are unable to consume enough
feed to meet their energy demands, which could result in reduced
reproductive performance (Gréhn et al., 1994). Therefore the selection for
imitial milk yield or peak miik yield did not usefully tool to improve reproduction
traits. In this respect, Solkner and Fuchs, (1987) reported that the effort to
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minimize the negative effect of selecting for milk yield on fertility and health
traits might be helped by considering Per MY. A related advantage of
improved Per MY may be that more persistent cows with lower peak yield can
be fed on cheaper diet (increased roughage proportion) than cows with
higher peak yield. Pryce et al.,, (1998) conciuded that when selecting for milk
yield alone, the CI prolong by 5 to 10 days per 1000 kg milk. Although the
correlation between fertility and milk traits is generally established to be the
antagonistic, association is influenced by level of production management
(Juarez et al, 2000). Resuits from this study revealed an antagonistic
relationship between milk production and reproductive performance under the
commercial herds in Egypt. This agreed with many other studies (Grosshans
et al, 1997, Dematawewa and Berger, 1998; Kadarmideen et al, 2000;
Roxstrom ef al., 2001; Haile-Mariam ef al, 2003). Results from this study
revealed that sire and cow evaluations for fertility must be calculated and
subsequently incorporated inte a multi-trait profit index. This will help the
farmers to select the best heifers based on a combination of production and
fertility traits.

Table 3: Genetic correlations = S.E. (above diagonal) and phenotypic
correlations (below diagonal} among milk production,

reproduction and persistency traits.

Traits [AFC| DO [o]] TMY [305-dMY| DiM [ 70-d MY | Per MY
AFC 0.74+0.19]0.85+0.1810.85+0.17 {0.93+0.28{0.8220.18{0.8320.20 | 0.1220.20
DO -0.19 0.83+0.08]0.82+0.070.7520.13 | 0,790.07 | 0.86+0.11]0.64+0.27
Ci 035 0.65 0.92+0.06|0.7720.17[0.97+0.01]0.77£0.13|0.89+0.23
TMY 025] 049 0.35 ©.9520.04 |0.85:0.06] 0.83+0.07 [9.58+0.21
305-dMY 10.36] 0.66 -0.42 0.85 0.68+0.1510.77£0.11]0.44£0.16
DIM 020 0.69 0.93 0.59 0.29 0.83:0.10/0.96+0.24
70-dMY_0.29] 0.20 -018 | 052 0.44 -0.20 0.90£0.32
PERMY [-007| O0.11 -0.17 0.12 0.31 -0.11 -0.16

The positive genetic and phenotypic correfations between AFC and the
milk production traits (TMY, 305-d MY and 70-d MY) indicate that older
heifers at first calving are superior in milk production. This implies heifers with
genetic potential for high milk production would tend to be older at first
calving. Qjango and Pollett (2001) found that the phenctypic correlation
between AFC and milk yield was small and negative {-0.2), but the genetic
correlation between the traits was moderate and positive (0.54). However, Atil
and Khattab (2005a) reported that the genetic correlation between 305-d MY
and AFC was negative and significant (-0.22) and suggested that selection
for high yielding cows would cause a correlated decrease in their AFC. It
seems that the relationship between milk production traits and AFC depends
on the level of production, means and variation in AFC.

The phenotypic correlations between AFC and each of DO and Cl were
negative {-0.19 and -0.35, respectively). However, the genetic correlations
between the traits were positive (£.74£0.19 and 0.85+0.18, respectively}. In
this connection, Hodel et al. {1995) found that among first lactation cows,
those with an AFC of more than 32 month had poorer fertility than cows that
calved at an earlier age. Also, Fatehi and Schaeffer, (2003) estimated a
positive and linear relationship between AFC and days open. While, Muir ef
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al. (2004} reported that the genetic correlation of age at first insemination with
nonreturn rate at 56 d after first insemination in first lactation was negative,
indicating that heifers younger than average when first inseminated tended to
have a better chance of conceiving at first insemination after first calving.

The phenotypic correlation between AFC and Per MY was negative and
close to zero {-0.07). However, the genetic correlations between the traits
were positive (0.12+0.20). The present result indicating that an older heifer at
first calving was genetically associated with higher Per MY in the first
lactation. However, Muir ef al. {2004) concluded that early maturing heifers
with a lower age at first insemination also had better persistency and later
peak yields in first lactation.

The genetic correlations between Per MY and each of DO and CI were
estimated to be 0.64+0.27 and 0.89x0.23, respectively. The present resdits
indicated that longer DO and Cl are generally undesirable; therefore,
genetically an antagonistic relationship existed between Per MY and each of
DO and Cl in first lactation. However, Haile-Mariarn et a/. (2003) reported the
absence of antagonistic genetic correlation between fertility and Per MY of
. lactation {~0) suggests that selection for Per MY might not affect fertility.
Swalve and Gengler {1999) reported that cows with superior reproductive
performance are subject to higher metabolic stress because peak yields
coincide with the beginning of pregnancy. They add that high metaboiic
stress should have a depressing effect on Per MY. Thus, a cow with superior
fertility may exhibit poorer Per MY. In this connection, Muir et al. (2004)
concluded that lower peak yields may have provided a positive environment
for conception; therefore a favorable correlation between Per MY and
conception success resulted indirectly through lower peak yields. Also, they
found the genetic correlation between day in milk of peak milk yield and Per
MY was 0.54, indicating that as the interval from initiation of lactation to peak
yield increased the Per MY improved. Relationships between Per MY and
reproductive traits in later lactations may be different than those found here in
first lactation.

The phenotypic correlations between Per MY of lactation and each of
TMY and 305-d MY were positive (0.12 and 0.31, respectively). However, the
phenotypic correlations between Per MY and each of DIM and 70-d MY were
negative (-0.11 and -0.16, respectively). While, the genetic correlations
between Per MY and production traits were positive and high. In this respect,
Muir et al. (2004) found that the genetic correlation between 305-d MY and
Per MY in first factation was 0.21 {* 0.08). In contrary, Ferris ef al. (1985) and
Rekaya et al (2000) found an antagonistic genetic correlation between
factation milk yield and persistency.

Estimated breeding values {(EBVs)

Summary of animal and sire estimated breeding values, standard
deviations (S.D), range of estimated breeding values (EBVs) and percentage
of animals which had negative breeding values (EBVs%) from single- and
two-trait analyses of reproductive traits evaluated with milk yield for different
traits studied is presented in Table 4. Regarding the breeding values obtained
from single-trait analysis, the range of all pedigree animals for AFC, DO and
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Table 4: Standard deviations (5.D.}, range of estimated breeding values (EBVs) and percentage of animals which
had negative breeding values (EBVs?%) from single-trait and two-trait analyses of reproductive traits
evaluation with milk yield in all pedigree and sire of heifers only.

All pedigree animals Sire of heifers only
Traits Single-trait EBVs Two-trait EBVs Single-trait EBVs Twao-trait EBVs
S.D. | Min Max | EBVs% | S.D. | Min | Max | EBVs% | S.D. Min | Max | EBVs% | S.D. | Min | Max | EBVs%
AFC 063 -229 | 273 518 |(0B86|-3.28 | 3.14 522 0887 | 213} 2.73 579 117 | -3.28 | 2.61 57.9
DO 980 | -40.12 | 5959 | 584 17.45 | -84.38 | 87.61 52.8 12.85 [-24.88] 36.71 52.6 1599 |-40.12} 5952 [ 553
Ci 10.21) -43.15 § 62.23 53.3 16.24 | -82.78| 91.23 55.2 16.11 {-42.23( 64.23 51.6 17.53 |-25.95 | 44.52 53.2

PERMY [0012|-0057 0066 513 |0016(-0061}0075| 53.0 0.019 |-0045)| 0.050 | 526 | Q.021|0.057 |-0.046{ 53.9

DIM 15461 -96.99 [ 79.056 | 650.2 17.68 |-84.38| 87.28 | 52.5 2292 |-96.9914583 | 474 | 2360 |-8438|54.70| 51.3

70-u wY 130.4) -532.6 | 506.5 | 497 136.1 |49B.5| 501.2 | 50.9 | 186.15 |-444.4| 458.4 51.3 | 1868 |-518.4| 506.5] 553
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Ci were 5.02 months, 99.71 and 105.38 days, respectively. While, the range
of sire breeding value were 4.86 months, 6158 and 106.46 days,
respectively. The present study indicated that the wide range of breeding
values for all reproductive traits, suggests the existence of genetic variation
between animal (sires) and hence the possibility of sire selection for
daughter's productive traits by using two-trait reproductive traits evaluation
with milk yield. Seiection to improve the reproductive traits in the next
generation is a goal of dairymen. In this connection, Olori et al (2002}
estimated the predicted transmitting ability of Cl by 11.46 days. Kadarmideen
et al. (2003) reported that the range of breeding values for Cl was 30.83 days
for all pedigree animals and sire breeding values. Atil and Khattab (2005b)
found that the range of cow, sire and dam breeding values of AFC were
17.94, 14.31 and 2.09 month, respectively. Atil and Khattab (2005a) found
that the range of sire breeding value for AFC was 14.31 months.

The range of all pedigree animals breeding values for 305-d MY, DIM
and 70-d MY were 3917 kg, 176.04 days and 1039.1 kg, respectively. While,
the range of sire breeding value were 2938 kg, 142.82 days and 902.8 kg,
respectively. The present results showed large differences among breeding
values of animals in different traits studied. Thus, selection of cow, dam and
sire for the next generation would lead to higher genetic improvement in
commercial herds in Egypt. Atil and Khattab (2005b) reported that the range
of sire breeding values were 388 kg and 4.46 days for 305-d MY and DIM,
respectively. The same authors found that the range of sire breeding value
for 305-d MY was 2186 kg of Holstein Friesian cattle in Turkey.

Regarding the including or the excluding milk yield as a correlated
trait, single and muiti-trait genetic evaluations, range and standard deviations
of breeding value, percentage of animals which had negative breeding
values and correlations between sire (animal) rankings for the same trait by
single-and multi-trait analysis were comparable. The current results showed
higher estimate of standard deviations for two-trait than single-trait analyses,
indicating wide range of breeding values for Per MY and fertility traits {Table
4). The differences in distribution (S.0) of breeding values between single-
trait versus multi-trait analyses may be due tc high absolute differences
between genetic and phenotypic correlations between milk yield and fertility
traits. Higher standard deviations of breeding value for two-trait than single-
trait analyses obtained in the present study indicated the existence of more
genetic variation among sires (animals) and hence increases the pessibility
of sire selection for daughter fertility. Kadarmideen et al. (2003) reported
similar results. In this respect, Togashi et al. {2004) concluded that muitiple-
trait evaluation appears desirable because it takes into account the genetic
and environmental variance-covariance of all traits evaluated. For these
reasons, multiple-trait evaluation would reduce bias from selection and
achieve a better accuracy of prediction as compared to single-trait
evaluation. They add that the number of traits included in multiple-trait
evaluation should depend upon the breeding goal. Also, Pollak and Quaas
(1983) found that the multiple-trait model is usually preferred over the single-
trait model as the former uses the covariance structure among traits and the
records with missing information, both of which are ignored by the latter. For
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these reasons, BLUP multi-trait model is able to remove bias from selection
on correlated traits and give a better accuracy of evaluation. Moreover, Lin
and Lee (1986} stated that the evaluation of genetic values and estimation of
genetic parameters are conditional on what traits are included in mutti-trait
analysis. Genetic values of economic traits vary depending upon whether
two-trait, three-trait or other multi-trait analyses are used. They suggested
that the inclusion of traits in a multi-trait analysis should depend upon the
breeding goal. If the breeding goal is to improve one trait, single-trait mode!
analysis should be used. If the breeding goal aims o improve three traits,
then three-trait simuitaneous analysis shouid be used.

Regarding percentage of number of sires (animals) which had
negative breeding value estimates (EBVs %) for reproductive traits and
persistency of lactation (Tabie 4), the EBVs % of animals being ranked
differently between two methods of analyses. The present study indicated
that the change in position of ranking of EBVs for sires was quite large for
single- or two-trait analyses. Similar results reported by Kadarmideen et al.
(2003).

Correlation between EBVs from single and multi-trait analyses

Correlations between EBVs provided by single-trait analysis and by
two-trait analysis with milk yield, as well as animal rank correlation of EBVs
for all animals or sires from two genetic evaluations are presented in Table &.
Correlations between EBVs of all animals in pedigree provided by two genetic
evaluations were much lower than cne (range 0.52-0.89) and ranged from
0.61 to 0.94 for sires only. Rank correlations of animal (sires) between two
analyses were lower than the correlations of EBVs and were the lowest for
persistency of lactation and reproduction traits.

Table 5: Correlation coefficients between actual EBVs and rankings
based on EBVs of all animals or only sires from single- and
two-trait analysis of the same trait with milk yield.

. All animals sires
Traits EBVs rankings EBVs rankings
AFC 0.58 0.52 0.71 0.68
DO 0.61 0.56 0.71 0.66
Cl 0.63 0.59 0.77 0.7
Per MY 0.52 0.49 0.61 0.58
70-d MY 0.89 0.81 0.94 0.90

Lower correlations (differed from unity) between breeding values
estimated by single-trait and the others by two-trait analysis with mik yield
indicated that large re-ranking of sires would be detected between the two
methods. Therefore, breeders can choose the traits which are economically
important for them and can rank the animals based on the appropriate EBVs
or index. Selection of the superior animals from this ranking allows breeders
to make genetic progress in those economicall; important traits. Similar
results have been reported by Kadarmideen et al. (2003). :
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CONCLUSIONS

The present study indicated that the Holstein dairy farming system in
commercial herds in Egypt can show high production performance under
adequate management. Unfortunately, the high yielding was associated with
lower reproductive performance. The productive and reproductive traits are
characterized by wide ranges of values and high coefficients of variation
(ranged from 13.7 to 67.9%). Such large coefficients of variation are
indicative leaders for opportunities for improvement in these traits. Genetic
problems are already evident as a result from selection only for production
traits, having a negative effect on reproduction. According to moderate
heritabilities estimated in this study for different traits studied, the genstic
improvement can be achieved through selection for these traits. The present
results showed some minor differences in heritabilities obtained from single
versus two-trait genetic analyses. Higher standard deviations of breeding
value for two-trait than single-trait analyses obtained in the present study
indicated the existence of more genetic variation among sires (animals).
These caused in change in position of ranking of EBVs for sires for single-
and two-trait analyses, and hence increase the possibility of sire selection for
daughter fertility.
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