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ABSTRACT

The present study was conducted to investigate the effects of some
non-genetic factors as year and season of calving on productive and
reproductive traits of dairy Holstein-Friesian cows together with the
effect of genetic variation in the form of sire analysis on these traits.
A total of 3460 lactation records were used for 1059 dairy cows that
represented the period from 1998 to 2010. Studied traits were total
milk yield (TMY), days in milk (DIM), fat yield (FY), protein yield
(PY), dry period (DP), age at first calving (AFC), number of services
per conception (NSC), days open (DO) and calving interval (CI).
Analysis was done using sire model by Harvey (1990) software for
the first and second lactations. The present herd showed high milk
production around 8750 kg per lactation period. Sire effects were
significant (P < 0.05) on all traits. Year and season of calving had
significant effects on most of studied traits. Linear and quadratic
regression coefficients of age at first calving, days open and total
milk yield were significant for most of traits. Balanced and unbiased
estimates for genetic evaluation could be obtained if the
environmental factors fitted in the statistical models.

Keywords: Milk produccion, Dairy cattle, Productive and reproductive

traits, sire model

INTRODUCTION
Milk production performance of

Holstein-Friesian dairy  cattle
depends on genetic and
environmental  factors.  Genetic
background, climate, diseases,

feeding, year and season of calving
have been reported to affect milk

production in tropics (Msanga et al,
2000 and Epaphras et al, 2004).
Breed, age, stage of lactation and
parity also  influence  milk
production. Another important cause
of variation of milk production is
the effect of sires that have been
used in selection programs (Das et
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al, 1999; Galina et al, 2001 ad
Combellas et al, 2003).
Holstein-Friesian cattle breed in
Egypt is considered as the best cattle
breed for milk production in tropical
conditions. Environmental factors
such as year and season of calving
and age affect its productivity and
there is a need to delineate them for
unbiased genetic evaluation. The
objective of the present study is to
investigate the effects of some
environmental (non-genetic) factors
including year and season of calving
together with sire effect on some
productive and reproductive traits in
a population of Holstein-Friesian
dairy cows in Egypt.

MATERIAL AND METHODS
Data collection:

Data of the present study were
collected from a commercial dairy
herd located at Cairo- Alexandria
desert road and named Alexandria-
Copenhagen Company far from
Alexandria by about 76 km. Data of
productive and reproductive records
of Holstein Friesian cows were
obtained and represented the period
from 1998 to 2010. The total
number of lactation records was
3460 of 1059 dairy cows which
were sired by 96 sires and of 513
dams. Productive traits included
were total milk yield (TMY), fat
yield (FY), protein yield (PY), days
in milk (DIM) and dry period (DP)
while the reproductive traits were
days open (DO), calving interval
(Cl) and age at first calving (AFC)
and number of services per
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conception (NSC). Records
involved in analysis represented the
first two lactations.

Data management and limitation:
Non-normal lactation records were
excluded from the analysis. Edits
were performed to remove records
that were incomplete, had errors in
sire identifications and for sires
having less than five daughters. Age
at first calving was modified to be
involved in the analysis per months
instead of years by multiplication of
the original data by 12.

Statistical models:

Data were statistically analyzed
using the Least Squares Mixed
Model and Maximum Likelihood
(LSMLMW) computer program of
Harvey (1990). Data of milk
production traits were included in
the analysis. Statistical sire models
involved were mixed as it included
two parts; the first part was fixed
effect of non-genetic factors as the
year of calving and season of
calving on all studied traits, while
the second part was random
including the sire effect as genetic
portion on all studied traits. For
productive traits (Total milk vyield,
fat yield, protein yield, days in milk,
and dry period), both age at first
calving and days open were used as
covariates in the model in the form
of linear and quadratic regression
analyses. On the other hand, the
linear and quadratic regression
analyses of reproductive traits were
fitted on both age at first calving and
total milk yield. The following
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statistical mixed model was used for
analysis of productive traits:

Yijkimn = L +Si + Yrj + Mk + B L1
(AFCL) +PB o1 (AFCL) 2 +B L2
(DOm) + B g2 (DOm)? + Eijkimn
Where:

Yijkimn = an observation on animal
(Trait value),

K = overall mean (mean of trait in
population),

Si = random effect of i"sire (i = 1-
96),

Yrj = fixed effect of year of calving
j (j=1998, 1999,..., 2010),

Mk = fixed effect of month of
calving (k=January, February,...,
December),

B L1 = linear regression coefficient
for AFC,

AFCL = covariable of age at first
calving (mo),

B o1 = quadratic
coefficient for AFC,

B L2 = linear regression coefficient
for DO,

DOm = covariable of days open,

regression

B @2 = quadratic regression
coefficient for days open,

gijsimn = Residual error and
assumed to be independently,

randomly distributed with mean
zero.

The following statistical mixed
model was used for analysis of
reproductive traits:

Yijkimn = | +Si +Yrj + Mk + B L1
(AFCL) + P o1 (AFCL) 2 + B L2
(TMYm) + Bq2 (TMYm) 2 + €ijkimn

Where:
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Yijkimn = an observation on animal
(trait value),

i = overall mean (mean of trait in
population),

Si = random effect of i"sire (i = 1-
96),

Yrj = fixed effect of year of calving
j (j=1998, 1999,..., 2010),

Mk = fixed effect of month of
calving (k=January, February,...,
December),

B L1 = linear regression coefficient
for AFC,

AFCL = covariable of age at first
calving (mo),

B o1 = quadratic
coefficient for AFC,

B L2 = linear regression coefficient

for TMY,

TMYnm = covariable of total milk
yield,

B @2 = quadratic regression
coefficient for total milk yield,
eijimn = Residual error and assumed
to be independently, randomly
distributed with mean zero.

regression

Further  analysis  for  means
separations was used as multiple
comparisons among unequal
subclass means and carried out
according to  Duncan’s Multiple
Range Test (1955) by (SAS, 2002)
computer program. The results were
considered significant at (P < 0.05).

RESULTS AND DISCUSSION

A summary statistics (unadjusted
overall means, standard deviations
and coefficient of variations) for
productive traits of Holstein-
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Friesian cows are shown in Table
(1). The mean and standard
deviation of each trait were
estimated across two parities. The
mean total milk yield was highest in
the first lactation as 8954 kg with
standard deviation of 3489 kg. The
mean annual milk vyields were
higher than those estimated by
Olesen et al (1999) and Bajwa et al
(2004) for the same lactations. The
means and their standard deviations
for days in milk were measured as
398.8 + 126.6 and 355.2 +100.2
days for the two lactations,
respectively. Days in milk were
found to be 398.8 and 355.2 days
within average for the two lactations,
respectively. These results indicated
that the current herd had high milk
yield in the two lactations.
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Table (2) showed the measures of
unadjusted overall means, standard
deviations and coefficients of
variations for the reproductive traits
analyzed in this study. The mean
age at first calving was 33.38 month
with standard deviation of 5.48
month. The mean numbers of
services per conception increased
from the first to second lactation.
Days open were averaged as 185.9
and 155.5, respectively, while
calving interval was 434.0 days.
These results were near to the
findings of (Cilek and Sahin,
2009).These values recommended
low reproductive performance of
animals under high level of
production.

Table (1): Overall (unadjusted) Means, Standard Deviations (S.D.) and
Coefficients of Variations (C.V.) for the Productive Studied Traits of First

Two Lactations

Lactation Trait Mean S.D. C.V. (%)
Days in Milk (DIM) 398.8 126.6 31.74
Total Milk yield / kg 8954 3489 38.96
Fat yield (kg) 268.0 100.8 37.61
First Protein yield (kg) 218.9 83.28 38.04
Dry period - - -
Days in Milk (DIM) 355.2 100.2 28.21
Total Milk yield / kg 8686 3082 35.48
Fat yield (kg) 264.1 100.0 37.86
Protein yield (kg) 220 84.28 38.30
Second Dry perioq 76.71 69.11 90.09
Peak milk yield 7597 | 5223 68.75
(days)
Dry period 78.05 68.19 87.36
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Table (2): Overall (unadjusted) Means, Standard Deviations and
Coefficients of Variations for the Reproductive Studied Traits of First Two
Lactations
Lactation Trait Mean | S.D. %/})/)'
Age at first calving (month) | 33.38 | 548 | 16.41
Services per conception 500 177 88.5
(number)
First Days open 1859 |131.7| 70.8
Calving interval - - -
Services per conception 3.16 2.15 68.0
Second Days open 1555 |120.0| 77.17
Calving interval 4340 |111.6 | 25.58

Tables (3-6) represent the effect of
fixed (non-genetic) and random
factors on the studied productive
and reproductive traits for the data
of the first two lactations. The fixed
effects were the year and season of
calving, and the random effect was
included in the model as sire effect
for genetic evaluation of the dairy
farm. In addition, the model
contained the linear and quadratic
regression of productive traits on
age at first calving and days open,
and the linear and quadratic
regression of reproductive traits on
age at first calving and total milk.
In other words, age at first calving,
days open and total milk were fitted
as covariates. Tables (3-6) obtained
as the result of the mixed model
least squares analysis of variance of
Harvey (1990).

Year of calving had a significant
effect (P < 0.05) on all studied
productive traits except for days in
milk, total milk yield and dry period
in second lactation. Also, year of

calving had a significant (P < 0.05)
effect on reproductive traits except
for number of services per
conception in first lactation. Similar
findings were found by Mohamed,
1987; Djemali and Berger, 1992
and Lee et al, 2003. Season of
calving had a significant (P < 0.05)
effect on all studied traits except for
fat yield, dry period and days open
in second lactation and number of
services per conception in two
lactations. As shown in tables (3, 4,
5 and 6) sire had a significant (P <
0.05) effect on all studied traits that
indicate genetic variations and
possibility of genetic improvement
of this herd together with interest of
environment.

Linear regression coefficients on
age at first calving were significant
for total milk yield, fat yield and
protein yield in second lactation,
while the quadratic coefficients on
the same covariate were non-
significant for all studied traits.
Linear regression coefficients on
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days open were significant for all
productive traits, while the quadratic
coefficients were significant for all
traits except for total milk yield in
1%t lactation and dry period in

second lactation. In addition, linear
and quadratic regression coefficients
on total milk yield were significant
for most of reproductive traits as the
finding of Scott et al (1996).

Table (3): Combined Least Squares Analysis of Variances for the Studied
Factors Affecting Productive Traits for the First Lactation

Mean squares
Source of variation D.F. DIM T™MY Fat yield P;?;ﬁjm
Sire 95 7305 14793976 | 18848.4 | 10528.13"
Year of calving 10 | 10202° | 30849666 | 34218.7" | 24716.13"
Season of calving 11 | 2860.99" 8796167" 3473.41" 2984.86"
Regression on AFC 1 | 428378 | 4289472 14590.0 3465.66
(linear)
Regression on AFC 1 | 431928 28827 12878.84 | 832574
(quadratic)
Regre(ﬁ?g;g” DO 1 | 4926217 | 1093836663™ | 765627.3 | 519762.9™
Regression on DO 1 | 153709 6265382 | 165832.86™ | 108726.58"
(quadratic)
Error 938 | 5673.66 8157419 7422135 5102.76

Table (4): Combined Least Squares Analysis of Variances for the Studied
Factors Affecting Productive Traits for the Second Lactation

Mean squares
Source of variation | D.F. DIM ™Y I_:at P_rot. Dr_y
yield Yield period
Sire 95 | 8834 | 17777653° | 22115 | 13810~ | 10190~
Year of calving 10 | 6945 6613525 | 24344~ | 18067~ | 1534
Season of calving | 11 | 14805~ | 13445018° | 12144 | 10709° | 1694
Regrei'fi'r?g‘a‘r’)” AFC 11 | 13200 | 67875286 | 65570 | 55361 | 5533
Regression on AFC | 1| 50040 | 1461533 | 2006 | 1998 | 177.6
(quadratic)
Regre(sﬁ:]%gr‘)’” DO 11 | 1823910 | 565600091 | 500429 | 370409 | 86451
Regression on DO | 4 | 199931~ | 139053197 | 187566 | 117437 | 5641
(quadratic)
Error 938 | 6082 7228868 | 7358 | 5127 | 3903
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Table (5): Combined Least Squares Analysis of Variances for the Studied
Factors Affecting Reproductive Traits for the First Lactation

Mean squares

Source of variation D.F. S/IC Days open

Sire 95 10.865™ 15393.2™

Year of calving 10 2.875 107407.1™

Season of calving 11 3.099 39115.3"
Regression on AFC (linear) 1.036 133.15
Regression on AFC (quadratic) 0.999 566.07

Regression on TMY (linear) 12.525™ 1868934

Regression on TMY (quadratic) 1717 396828.4™
Error 2.238 10693.5

Table (6): Combined Least Squares Analysis of Variances for the Studied
Factors Affecting Reproductive Traits for the Second Lactation

Mean squares
Source of variation D.F. SIC Days open Calving interval
Sire 95 10.777 15130" 16100
Year of calving 10 8.995™ 59774™ 64686™
Season of calving 11 3.418 15599 28255™
Regression on AFC "
(linear) 1 15.16 76.17 11742
Regression on AFC 1 1.961 1907 36481
(quadratic)
Regression on TMY 1 11.01 872612" 7732
(linear)
Regression on ™Y 1 48.14™ 698614" 77418™
(quadratic)
Error 938 3.822 11512 10713

As given in Tables (7, 8, 9 and 10),
the adjusted means and their
standard errors were calculated for
productive and reproductive traits
that showed the effect of year of
calving (from 1998 to 2010), season
of calving (from January to
December) as well as the linear and
quadratic regression coefficients of
the productive traits on age at first
calving, days open and total milk
yield. The overall adjusted means
and their standard errors of total
milk yield were 8783+246.5 and
8831+294, for the first two
lactations,  respectively.  Similar

results were reported by Tekerli and
Gundogan (2005). In general, total
milk yield was highest in later years
of calving in all lactation compared
with early years of calving. Little
seasonal variations were observed
for milk production, where the yield
was higher from May to August
compared with other months of the
year.The variation of milk yield
from one year to another, and from
parity to another could be attributed
to changes in herd size, age of
animals and good management
practices from lactation to another.
This conclusion agrees with the
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finding of Rege (1991); Atil et al
(2001) and Amino et al (2007). The
overall adjusted means and their
standard errors of days in milk were
401.845.13 and 370.53+6.08 for the
first two lactations, respectively.
These results were lower than those
estimated by Bajwa et al (2004).
The higher days in milk in the
original farm data in the first
lactation was the cause of increasing
the value of its mean especially that
we found some cows had days in
milk greater than 600 days.

The overall adjusted means and their
standard errors of fat and protein
yields were 272.58+9.16 and
267.8+10.6 for fat yield, and were
219.96+6.69 and 224.9+8.3 for
protein yield 1% and 2" lactations,
respectively. This result showed that
these traits had the same trend as
occurred total milk yield. The
estimate for dry period was
75.01+7.08 for the 2" lactation. It
was clear that dry period increased
with calving age of cows. Similar
results were reported recently by
M’hamdi et al (2012) on Holstein
cows. Absence of seasonal
variations in dry period could be
attributed to management and the
fixed ration allover the year
round.On the other hand, adjusted
means and their standard errors of
the number of services per
conception were 2.22+0.22 and
2.75%0.23, respectively. As shown,
the number of services required
increased as the age of cow
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increased; this may be due to
reproductive inefficiency of cows in
the farm which is antagonistic with
milk yield as seen from the results.
Similarly, the adjusted means of
days open were higher than the ideal
values and may indicate
reproductive problems in the farm.
The estimates of days open were
192.48+7.45 and 154.27+7.79, for
the first and second lactations,
respectively. The result of the
present study is in accordance with
the finding of Ibrahim et al (2002),
but higher than the findings of
Ojango (2000) who found that the
averages of days open were 127,
112, 115 and 104 days for the same
lactations, respectively. The result
showed that the adjusted mean of
age at first calving was 29.75+0.40
month for the herd. Ages at first
calving were ranged from 25.5 to
34.6 months across all years of
calving. The variation in the values
of age at first calving may be the
cause of its significant effect on
most of productive and reproductive
traits specially that AFC was used as
covariate in all models.

The adjusted mean + standard error
of calving interval was 442.91+8.26,
for the second, lactation. The
present study showed the significant
effect of total milk yield as covariate
on calving interval. These estimates
of Cl were near the results obtained
by Ibrahim et al (2002) who found
Cl means as 358.6, 430, 432, and
462 for the first five lactations.
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Table (7): Adjusted Least Square Means and Standard Errors of the Fixed
Effects and Covariates on Productive Traits for the First Lactation

Effects Adjusted means + standard errors
Independent variable No DIM TMY Fat yield Protein yield
Overall mean - 125 401.8+5.13 8783+246.5 272.58+9.16 219.96+6.69
Year of calving 1998 17 395.3%+19.5 9140%+755.9 229.619423.42 189.89%+19.09
1999 17 396.1%+20.3 8309°+783.3 | 279.52°%*+24.22 | 203.46%+19.76
2000 23 412.7%+17.1 8293°+665.3 305.98%+20.76 238.26*°+16.84
2001 37 359.89+14.5 6986°+570.2 231.32°4¢18.01 188.63°+14.50
2002 68 408.1%+11.5 8598°+461.2 270.92°°+14.90 227.75°+11.83
2003 143 412.2%+8.60 9137°+358.6 261.52°+12.06 222.94"4+9 34
2004 149 412.9%+8.30 9136°+350.0 260.98°+11.83 206.59%+9.13
2005 142 423.3%+9.30 9103°+382.8 273.44%°+12.72 224.95+9 92
2006 207 | 398.3%°+8.60 9687°+361.1 | 298.38%°+12.13 247.82%+9.40
2007 199 401.6*+7.60 8301°+326.6 262.11°+11.21 210.25%+8.57
2008 57 399.5%+12.5 9923%+497.2 324.60%+15.92 258.97%+12.71
Season of January 121 | 4025*¢+8.80 | 8831%+365.5 | 276.03*+12.25 222.25%¢+9 50
calving February | 109 | 400.8°¢+8.90 | 8708% +371.2 | 272.90%+12.41 217.04" +9.64
March 94 392.4%+9.40 | 8681 +389.2 | 271.34*+12.90 | 227.08%+10.08
April 94 410.3* £9.30 8992 +384.7 | 274.33% +12.78 225.63* £9.97
Mai 66 390.9°+10.7 8562 +432.2 | 275.76® +12.09 | 222.36%+11.12
June 65 398.3%¢+10.6 8407 +428.6 | 273.08% +13.99 222.16%°+11.03
July 83 404.7%9+99 | 8892% +407.1 | 266.67* £13.39 | 217.39%*+10.51
August 78 405.5% +10.1 9109° +410.5 271.88% +13.49 217.59%°+10.59
September 92 397.1%% +9.50 8988°+393.1 | 274.55® +13.00 222.77* £10.17
October 70 404.2% +10.8 | 8716®+436.4 | 262.14°+14.21 | 211.22"°+11.22
November 85 404.7%¢9+9.90 8126° +406.7 264.42%°+13.38 206.83° £10.50
December | 102 | 409.9%+9.20 9385° +380.6 | 287.87%°+12.66 227.18*+9.87
AFCL 0.439+0.505 -13.16+19.16 -0.810+0.578 -0.395+0.479
% é? ArC 0.047+0.054 0.121+2.041 0.081+0.061 0.065+0.051
g 3 Q
g §' DO L 0.8417+0.028 | 12.53"+1.082 0.3317+0.032 0.2737+0.027
DO Q -0.0004""+0.00 | -0.0031+0.003 | -0.0005"+0.000 | -0.0004""+0.000
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Table (8): Adjusted Least Square Means and Standard Errors of the Fixed
Effects and Covariates on Reproductive Traits for the First Lactation

Effects Adjusted means + standard errors
Independent variable No SC DO AFC-month
Overall mean - 125 2.22+0.22 192.48+7.45 29.750.40
1998 17 2.65%+0.43 188.09°¢+26.97 31.38b¢d+1.28
1999 17 2.38%+0.45 241.20°+27.91 34.60%+1.31
2000 23 2.43%+0.39 205.47%°+23.61 31.91°+1.13
2001 37 1.932+0.35 297.27°+19.76 32.02%0+0.95
E 2002 68 1.922+0.30 247.08°+15.79 29.69%%+0.77
§ 2003 143 2.10%+0.26 186.25%+12.07 30.62"9+0.61
; 2004 149 1.912+0.26 177.25%+11.66 | 29.76°9+0.56
> 2005 142 2.32%+0.27 166.04%+12.91 | 28.41%+0.64
2006 207 2.49%+0.26 167.34%+12.24 25.537+0.60
2007 199 2.15%+0.25 145.958+10.97 26.697+0.53
2008 57 2.19%+0.31 95.31%+16.86 26.73%"+0.82
January | 121 2.37%+0.26 187.96°+12.18 30.19%+0.61
February | 109 2.09%+0.26 212.93%+12.43 30.39%+0.62
March 94 1.918+0.27 213.94%0+13.21 29.642+0.65
April 94 2.024+0.27 228.60%+13.06 30.38%+0.65
E’ Mai 66 2.14°+0.29 204.66%°+14.93 29.942+0.73
‘_E June 65 2.11%+0.29 222.65%+14.74 29.76%+0.72
E July 83 2.23%+0.28 184.98%+13.83 28.492+0.67
% August 78 2.48%+0.28 155.83%+13.94 28.97%+0.68
@ September | 92 2.46°+0.27 175.30%9+13.31 29.332+0.65
October 70 2.44°+0.29 179.08%9+14.97 29.76%+0.73
November | 85 2.03%+0.28 170.59%+13.93 30.45%+0.68
December | 102 2.40%+0.27 173.21%9+12.83 29.77%+0.64
" AFCL 0.007+0.010 0.077+0.694 No regression
% E AFCQ 0.0007+0.001 -0.016+0.074 No regression
% % TMY L 0.0000""+00000 0.014™"+0.001 No regression
x 8 TMY Q 0.0000""+0.0000 0.000""+0.000 No regression
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Table (9): Adjusted Least Square Means and Standard Errors of the Fixed
Effects and Covariates on Productive Traits of the Second Lactation

Effects Adjusted means + standard errors
Independent variable No DIM TMY Fat yield Protein yield | Dry period
Overall mean | - 1059 | 370.53%6.08 8831294 267.8+10 6 224.9+8.3 75.01+7.08
1999 16 361.142+21.20 8908°+759 284.7%+24.7 217.9%°420.4 74.372+17.74
2000 13 358.29%+23.85 7736°+847 258.6%°427.5 | 214.2°+22.7 | 65.08%+19.78
2001 26 394.57%17.07 82524623 225.7°+20.5 211.0+16.8 | 63.90%+14.61
- 2002 27 392.09%+17.13 9106%+625 264.3%4205 | 220.3%°+16.9 | 80.63%+14.65
E 2003 61 374.42°£11.91 8655459 241.3*+154 | 216.8%°+125 | 79.96°+10.84
g 2004 127 379.06%+9.72 8915°+393 242.7°+13.5 193.5°+10.8 72.88%+9.33
§ 2005 170 | 374.24°+8.58 9303°+360 267.4%+125 | 235.5%+9.9 78.81%+8.58
> 2006 134 365.57%+9.67 9427°+392 291.9%+13.4 248.0°+10.8 70.522+9.30
2007 213 357.78°+8.95 8803°+371 280.5%°+12.8 | 227.0%°+10.2 | 82.14°+8.82
2008 205 | 370.21°+8.09 9070°+346 287.1%+12.1 | 235.8%9.6 77.31°+8.27
2009 67 348.46°+12.07 8962°+464 302.6°+15.6 254.28+12.7 79.56%+10.95
January 108 | 372.58°+9.93 8835%+399 259.4%+13.6 215.3*+10.9 | 66.91%9.47
February 99 378.20%%+9.98 8759%+401 254.4%4+13.7 211.17°+11.0 81.00%+9.50
March 68 389.88%+11.53 | 8913®+447 275.4%+15.1 230.9%+12.2 | 77.59%10.57
April 50 391.59%+12.98 9567°+492 282.7°+16.4 241.3®+13.4 | 70.04*+11.60
E’ Mai 47 380.82%0+13.39 | 9434%+505 279.8°+16.8 235.8%+13.7 83.09°+11.89
é June 64 383.51%°+11.83 | 9566°+457 293.4%+15.4 247.7°£12.5 71.05%+10.78
E July 74 366.16°*+10.88 | 8669%°+428 261.6°+14.5 220.8*+11.7 69.60%+10.12
g August 90 355.89%+10.41 | 8028°+413 242.6%14.1 200.8°+11.3 75.81%49.79
o September | 125 370.45+9.34 8337°+382 258.7%+13.1 219.4*+10.5 77.07%+9.08
October 128 | 354.23%+9.01 8662°+372 270.1%12.8 224.9+10.3 | 78.22°+8.86
November | 114 | 357.80%+9.59 8579°+389 263.2°£13.3 225.0°+10.7 | 73.39%9.25
December | 92 345.25°+10.17 8620°+406 272.3*+13.8 226.0%+11.2 | 76.41%+9.63
E AFCL -0.768+0.522 -1.71+0.57 -1.67+0.48 0.497+0.417 0.497+0.417
=
% AFCQ -0.102+0.056 0.003+0.061 -0.032+0.05 | -0.009+0.004 | - 0.009+0.004
o
é DO L 0.616+0.0355 | 0.323+0.039 | 0.2777+0.033 | 0.134™"+0.028 | 0.1347"+0.028
a
% DO Q -0.0005™ -0.0005™ 000047\ 002:0.007 | - 0.002:0.007
o +0.0009 +0.0001 +0.00008
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Table (10): Adjusted Least Square Means and Standard Errors of the Fixed

Effects and Covariates on Reproductive Traits for the Second Lactation

Adjusted means + standard errors
Independent variable No Servmes(;/rf]:onceptl Days open Calving interval
Overall mean - 185 2.75+0.23 154.27+7.79 442.9148.26
1999 16 2.07°+0.56 143.89°9+28.98 | 447.920+28.17
2000 13 2.18°+0.62 140.50°9+32.72 | 435.65"%+31.75
2001 26 2.04°+0.46 241.82°+23.14 497.034+22.59
2002 27 2.54°+0.46 190.63%+23.19 480.72°+£22.64
2003 61 2.98%°+0.35 164.45%°+16.08 | 491.37°+15.88
2004 127 3.40%+0.29 184.94%+12.92 | 447.29%°+12.93
2005 170 3.47°+0.28 158.69"+11.63 | 433.44%+11.73
Year of calving 2006 134 2.72%°+0.29 128.38%+13.04 | 387.21%9+13.04
2007 213 2.95%°+0.29 104.16%412.34 | 434.99°“+12.39
2008 205 2.87%¢4+0.27 131.639+10.65 | 399.14%+10.84
2009 67 3.03%+0.35 107.82%+16.12 | 417.19%+15.93
January 108 2.55%+0.30 156.56°+£13.25 433.88%+13.23
February 99 2.64°+0.31 153.222+13.43 436.69%+13.40
March 68 2.69°+0.34 178.35%+15.57 | 443.23"“+15.41
April 50 2.842+0.37 160.68%+17.66 427.85%+17.38
Mai 47 2.32°+0.38 147.33°+18.18 424.91%+17.87
June 64 2.96°+0.34 177.54°+£16.02 420.68%+15.83
July 74 3.18%+0.32 165.99°+14.67 422.04%+14.56
Season of August 90 2.95%+0.31 156.037+14.06 | 452.14%%9+13.99
calving September | 125 2.74°+0.29 135.49%+12.43 478.24°+£12.47
October 128 2.53%+0.29 144.11+12.06 469.72%+12.13
November | 114 2.89°+0.29 137.36%+12.87 | 448.03"+12.88
December | 92 2.74°+0.31 138.527+13.55 | 457.45%°+1351
c u| AFCL 0.026"+0.013 -0.058+0.719 0.73+0.69
% &| AFCQ 0.001+0.0014 -0.031+0.076 -0.136+0.074
ﬂg,é TMY L 0.00004+0.00002 0.011""+0.001 0.001+0.001
& § TMYQ 0.00""+0.000 0.0000""+0.000 0.00"+0.00

The present study indicated that

the high vyielding levels.

The

Holstein dairy farming system in
commercial herd in Egypt can show

high  milk  production  under
adequate management.  EXxisting
evidence suggesting that high

production is positively correlated
to later lactations. However, low
reproductive  performance  was
observed in the current herd under

significant effect of non-genetic
factors such as year and month of
calving was observed for most of
studied traits. Involving of these
fixed effects in the statistical model
could be resulted in more accurate
and reasonable estimates.
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