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SUMMRY

A total of 1226 normal first lactation records of Egyptian buffaloes kept at
Mehallet Mousa farm, belonging to Ministry of Agriculture, during the period from
1965 to 1985 were used in this investigation. Genetic and phenotypic parameters of
total milk yield (TMY), lactation period (LP) and age at first calving (AFC) were
estimated by MTDFREML using an animal model. The model included individual,
and error terms as random effects, month and vear of calving as fixed effects and age
at first calving as a covariate . Estimates of heritability were 0.43, 0.14 and 0.25 for
TMY, LP and AFC, respectively. Predicted breeding values of cows (CBV) ranged
from -263 to 376 kg for TMY, -52 1o 79 d for LP and -1.8 to 6.3 mo. for AFC. Also,
predicted breeding values of sires (SBV), ranged between -211 and 407 kg, -26 and
33 d and -2.0 and 5.0 mo., for the same traits, respectively. Similarly, predicted
breeding values of dams (DBV) ranged from -141 to 118 kg, -28 to 49, d and -2.5 1o
5.0 mo. for the above mentioned fraits, respectively. Product moment correlations
between LP and TMY through CBV, SBV and DBV were positive highly significant,
ranged from 0.984 10 0.994. Where it was negative and high will the range from -
0.980 to - 1.000 for AFC and both LP and TMY.
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INTRODUCTION

Estimates of genetic parameters for yield traits of dairy cows obtained using sire
models are frequent in the literature. Genetic variance might be underestimated if
selection intensity is larger for males than for females because analyses with sire
models accounted only for genetic variance of sires (Albuquerque et al. ,1995).
Animal Model take into account differential selection of males and females and
might provide more accurate estimates of parameters than do sire model.

For dairy cattle improvement, prediction of breeding values with an animal
model instead of computation of separate genetic evaluations for cows and bulls is
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becoming common (Suzuki and Van Vleck, 1994). The animal model is the
procedure used to evaluate genetic merit of dairy animals for production. Its
calculation starts with the cow as source of production information.

In Egypt few studies have been carried out o evaluate breeding values for milk
traits in Egyptian buffaloes. Khattab and Mourad (1992) analyzed 1180 normal
lactation records of Egyptian buffaloes and estimated sire transmitting ability for total
milk yield and laclation period using BLUP without relationship matrix, while
Gebriel (1996) estimated cow and dam transmitting ability for 305 day milk vyield and
lactation period by using single trait animal model.

The objectives of the present study were Lo estimate the genetic parameters and
predict breeding values of first lactation performance (raits of Egyptian buffaloes
(total milk yield. lactation period and age at first calving) by using multi trait animal
model.

MATERIAL AND METHODS

Data

Data of 1226 first lactation records of Egyptian buffaloes raised at Mahallet
Mousa Experimental Station of the Animal Production Research Institute, Egyptian
Ministry of Agriculture, Egypt were used in the present study. Records covered the
period from 1965 o 1985, Number of sires and dams were 110 and 1012,
respectively. Cows were mated naturally. Artificial insemination was only practiced
when there was a probability of genital disease infection. Pregnancy was detected by
rectal palpation 60 days after the last service. Abnormal records affected by disease
or by abortion were excluded. Traits studied were total milk vyield in kg (TMY),
lactation period in days (I.P) and age at first calving in months (AFC),

Animals were allowed to graze during the period from December to May. During
the rest of the year, they were given pelleted concentrates and rice straw. Cows
producing more than 10 kg and those that were in the past two months of pregnancy
were supplemented with extra concentrate ration. Buffaloes were hand milked twice
a day.

Analysis

Data were analyzed by Multiple Trait Derivative Free Restricted Maximum
Likelihood (MTDFREML) according to Boldman er «l.(1995), using single and
multiple trait Animal Model. Table 1. shows the data structure considered in the
analysis as well as the means of total milk yield (TMY) in kg, lactation period (LP}
in days and age at first calving (AFC) in months. The analysis was stopped
(terminated) when it reached the attained with convergence criterion of 1983 rounds
of iterations.

Firstly, traits were analyzed using single trait animal model using mean literature
values as start values as estimated by Tonhati ef «l., 2000. Secondly, variances of
genetic and error (residual) effects obtained from the analysis of single trait animal
model were used as start values in multi trait animal model, where, the genetic and
residual covariances were obtained by using Mixed Model Least Squares and
Maximum Likelihood (LSMLMW) computer program of Harvey (1987) .
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Table 1. Data structure, means (X), standard deviation (SD) and coefticient of
variation (CV%) for total milk yield (TMY), lactation period ( LP)
and age at first calving (AFC)

Traits X SD CV%
TMY, kg 1253 468 374
LP.d 313 113 36.2
AFC, mo. 39 6 16.4
Observations

No. of records 1226

No. of cows 1226

No. of sires 110

No. of dams 1012

Animals in relationship matrix, no. A 2348

Mixed model equations, No. MME 7154

No. of iterations 1983

The multi trait animal model which are used to analyses TMY, LP and AFC
included individual and error terms as random effects, month and year of calving as
fixed effects and age at first calving as a covariate. The mixed model equations are
given in detail by El-Arian er ai, (2002).

In matrix notation the animal model used was:

Y =XBxZgte
Where:

Y = observation vector of animals, B = fixed effects vector ( i.g., month and
year of calving and age at first calving) , g= animal direct genetic effect vector, and e
= residual effect veetor, X and Z are incidence matrices, and

al (0

el |0
Ac’a AG a2 O 0 0 0
a) | Ad w1 A 0 0 0 0
e 0 0 0 0 Ic’a Io
0 0 0 0 o Io’

To estimate heritability (h®) coefficient, the following equation was used:
W =%, / (o’ + 60%),
Where:
6%, = additive genetic variance and 07, = temporary environmental variance.
Breeding values were calculated from 1226 cows, fathered by 110 sires and
mothered by 1012 dams. The mixed model equation (MME) for the best linear
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unbiased estimator (BLUE) for estimable function for the best linear unbiased
prediction (BLUP) was in matrix notation as follows:

X'x X'z X'W b XY
7% LZ+A'ee W i =2y
WX o WZ W'W+ e, || i, W'y
Where: - ~
5 I'Ir:l
ol . Zﬂ 0 Z 0 | 71 -
x= ! Z= : = ,b— S| s ‘tfa” and
0 X, 02,0 Z, b, oy
_ﬁf?. B
N
y_
Y2

RESULTS AND DISCUSSION

Estimates of CV% given in Table 1 for TMY, LP and AFC were 37.4, 36.2 and
16.4%, respectively. These estimates are lower than those recorded by Khalil et al.
(1992), 43.0% for TMY and higher than that reported for TMY (31.6%) of Indian
buffaloes by El-Arian (2001), The value of CV% of LP was higher than those of
Khalil et al. (1992) for Egyptian buffaloes. (30.71) and El-Arian (2001) for Indian
buffaloes (21.5%).

The mean of TMY in Table | was 1253 kg produced in an average lactation
period (LP) of 313 days. The average TMY was close to the 1249 kg in 295 days
reported by Khalil er af. (1992), but higher than that of Mostageer et al. (1981) 1160
kg in 199 days in Egyptian buffaloes. The present estimate of TMY is lower than the
estimate of 2131 kg and 1496 kg reported by Pagnacco ef al. (1992) and Tonhati et
al. (2000) working on Italian and Brazilian buffaloes, respectively.

The mean of AFC was 39.0 months (Table 1). The present mean is close to the
estimate found by Tonhati et al. (2000) (39 mo.) and Khalil ef a/.(1992) ( 38 mo.)

For muld trait animal model, the structure of data (No. of cows, No. of sires, No.
of dams , Mixed Model equations (MME) and No. of iterations are presented in
Table 1. The average number of equations and iterations recorded were 7154 and
1983, respectively. Results of the present study are higher than those estimated from
single trait animal model found by Salem (1998) working on Holstein Friesian cows
in Egypt. The author reported that the number of iterations for TMY and LP were
214 and 127, respectively. The higher number of iterations in the present study may
be due to using three traits in the same analysis and considering also genetic
covariances and errors covariances among these traits. In this respect, Swalve and
Van Vleck (1987) used records of 4000 cows to estimate genetic parameters for milk
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yields of first, second and third lactations with an animal model used only 18 rounds
of iteration and Albuquerque et al. (1995) stopped his analysis after 300 rounds of
iteration. In general, number of iterations required to reach convergence could be
affected by the number of animals, the number of random factors in the model and
traits studied.

The heritability estimates were 0.43, 0.14 and 0.25 for TMY, LP and AFC,
respectively, (Table 2). These estimates indicate that 43, and 25% of the total
variation observed in TMY and AFC, respectively, are due to additive genetic
variance. The moderate h’ estimates for TMY and AFC suggested that efforts could
be made to bring about improvement in those two important Lconmmc traits through
individual selection as well as better managerial practices. Lower h’ estimate for LP
(0.14) indicated that this trait is affected mainly by environmental factors. In
addition, great improvement in this trait could be possible by improving feeding and
management system. In this respect, Tonhati et al. (2000) on Murrah buffaloes in
Brazil, found that h* estimates for TMY and AFC were 0.38 and 0.20, respectively.
The authors concluded that the genetic change for these traits is possible by selecting
the most productive animals. They found that heritability estimate for LP was 0.01,
which indicated that the genetic variation among individuals is practically nil.
Individual differences with respect to this trait could be reduced by management and
breeding practices.

Table 2. Estimates of variance and covariance components, heritability {h?), and
genetic correlation (rg) for total milk yield (TMY), lactation period
(LP) and age at first calving (AFC)

Estimate . Traits
TMY, kg LP,d AFC,d

6, 27227 2195 9.00
6, TMY with 5894 344
o, LP with 9.3
o’ 36294 13817 26.4
6. TMY with 1851 957
o. LP with TES
h? 0.43 0.14 0.25
16 TMY with 0.76 0.70
1 LP with 0.07

o, =additive genetic variance; o, = genetic covariances, 0~ = residual variance and
0, = residual covariances.

On the other hand, lower estimates of heritability for milk yield, age at first
calving and lactation period were reported by Thevamanoharana (2003) working on
3195 lactation records of 1183 Nili - Ravi buffaloes. The authors suggested that most
of the observed variation in milk trait collateral relatives and progeny (est should be
used in selection programs . The improvement of these traits may be achieved by
better environmental conditions, i.e. better feeding, better management, reduction of
heat stress, better control of diseases including vaccination programmes and wide
spread milk recording and testing systems.

In general, heritability estimates obtained in the present study are higher than
those reported with sire model by Khattab and Mourad (1992) (h* of TMY = 0.17,
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LP = 0.13 for Egyptian buffaloes, (Khalil er al. 1992) (h* of TMY = 0.015, LP =
0.032) for Egyptian buffaloes, El-Arian (2001) 0.29 for TMY and 0.04 for LP in
Indian buffaloes and El-Arian e al. (2001) h* 0.21 for TMY in Egyptian buffaloes.
The estimate of h* for AFC was similar to that found by Shashidhara et af. (1999)
being 0.25 in Surti buffaloes.

Genetic correlations

The results in Table 2 show that the genetic correlation between TMY and LP was
positive and high (0.76) which was in the desirable direction, indicating that high
yielding buffaloes are also having the longer LP. This correlation suggests that
selection for higher yielding cows in their first lactation would cause a correlated
increase in their first lactation period. Khattab and Mourad (1992) arrived at the same
conclusion. The genetic correlation between TMY and AFC was negative and high
(-0.70) and suggested that selection for high yielding buffalo cows would cause a
correlated decrease in their age at first calving (AFC). Similarly, the genetic
correlation between LP and AFC was negative (-0.07). The results was quite
expected and leads to suggest that selection for higher productivity would be
correlated with longer LP and younger AFC. A reduction of AFC is a desirable goal
of dairymen and will help in minimizing the cost of raising breeding heifers,
shortening the generation interval and maximizing the number of lactations per cow.
The results was in close agreement with Khattab and Mourad (1992) and El-Arian et
al. (2001) on Egyptian buffaloes. On the other hand, Tonhati ef al. (2000) working on
Murrah buffaloes in Brazil, found that the genetic correlations between AFC and
each of TMY and LP were 0.63 and 0.33. They suggested that, when milk yield is the
selection variable there could be an increase of AFC and LP. Their results revealed
that TMY and AFC could be considered independently in planning buffalo selection
programs.

Predicted Breeding Values (PBV' s)

Estimates of minimum, maximum and range of predicted breeding values and
their accuracies for TMY, LP and AFC calculated for cows (CBVY s), sires (SBV' s)
and dams (DBV's)using multi trait animal model are presented in Table 3. The
results showed that the range of CBV' s being 639 kg, 131 days and 8.1 months for
TMY. LP and AFC, respectively, representing (0 51.0%, 41.9% and 20.8% of the
herd average, respectively.

It is clear that the accuracy of sire breeding value (SBV's) ranges from 35-90%
which was higher than the accuracy of both CBV' s (53-82%) and DBV' s (35-69%).
The accuracy of sire breeding value was higher than that of cow breeding value as
well as dam breeding value, which may be due to higher number of daughters per
sire. In this respect , Khattab et al. (1987) found that the greatest sire evaluation for
305 day milk yield were obtained from a bull with 20 daughters. The same authors,
concluded that the accuracy of sire evaluation increases as the number of daughters
per sire increases.

In addition, the accuracy of minimum and maximum estimates of breeding values
of CBV's , SBV' s and DBV' s for TMY obtained by multi - trait animal model
(Table 3) are higher than those compared to single - trait animal mode! obtained by
Khattab ez af. (2003) ranged from 33 to 51 % for CBV's, from 16 to 70 %for SBV'
s and from 15 to 40 %for DBV' s. The higher accuracy for multi - trait animal model
may be due to consider the covariance among traits studies. Mrode (1996) reported
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that selection bias can be the result of a single - trait analysis which does not include
the information upon which selection was practiced. The author added that a multi -
trait evaluation is the optimum methodology to evaluate animals using all traits,
because it accounts for the relationship among them, Hanaa Abdelharith et al. (2002)
estimated breeding values for 305 day milk yield of Friesian cattle in Egypt, using
multiple - trait and single trait animal model analyses, found that the accuracy was
higher in the multiple - trait analyses by 6.33 % than in the single - trait analysis. The
authors concluded that using the multiple - trait analyses is recommended to obtain
more accurate breeding values for 305 day milk yield because it make use of all the
information about the lactations and the covariances among them as well as the
relationships between the relatives in the different traits.

The range of SBV'S for the same traits were 618 kg, 59 d. and 7.0 mo.
respectively with the percent of 49.0%, 18.8% and 17.9% from the herd average,
respectively. The range of DBV' s were 259 kg for TMY, 77 d. for LP and 7.5 mo.
for AFC (representing for 20.7%, 24% and 19.2% of the herd average, respectively).
The present resulls show large differences among breeding values of cows, sires and
dams in different traits studied. Thus , the improvement of milk production and age at
first calving through selection is possible. Genetic progress can be achieved if the
farms adopts test for the genetic evaluation of sires and cows. Similarly, Cady et al.
(1983) working on 5716 lactation records of Nile Ravi buffaloes in Pakistan, found
that the predicted sire transmitting ability for 305 day milk yields ranged from -173
to 260 kg. In addition, Kassab (1988) using 1564 lactation records of Egyptian
buffaloes, reported that the predicted sire transmitting ability for 305 day milk yield,
ranged from -297 to 340 kg.

In addition, Khattab and Mourad (1992) using another data set on Egyptian
buffaloes, estimated sire values without A™' for TMY and LP. The authors found
that BLUP values as deviation from the mean ranged from 147 to 154 kg for TMY
and from -20 to 31 d, for LP. The present estimates arc lower than those obtained by
Gebriel (1996) working on Egyptian buffaloes using single trait animal model . The
author found that the range of transmitting abilities of buffalo cows for 305 day milk
yield and LP were 642.9 kg and 85.05 d, respectively, and the range of transmitting
ability of buffalo cows for 305 day milk yield and LP were 361.0 kg and 43.52 d,
respectively. The present results show that predicted breeding values of cows , sires
and dams positive values for TMY are also in most cases positive values for LP and
negative values for AFC. These results indicate that selection for TMY for top cows,
sires and dams will increase LP and decrease AFC in the next generation and this is
a goal of dairymen.

Results of the present results (Table 3) show that the importance of cows, since it
gave the higher range of breeding values for TMY, LP and AFC than dams breeding
values. Thus, selection for cows for the next generation in maternal line would place
emphasis on good genetic maternal effects in addition to good estimates of breeding
value. In addition, the accuracy of minimum and maximum estimates of predicting
breeding values for dams ( 35 to 69 %, Table 3) indicating that these estimates were
lower than those obtained for cows from { 53 to 82 %, Table 3). This may be due to
a small amount of information available for each dam ( i.e., small numbers of
progeny per dam) . In addition, due to high accuracy of predicted breeding values of
sires { Table 3), then it is necessary to depend on sire for estimated breeding values.
and low accuracy of predicted breeding values of dams , indicate that dams are less
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important than sires and cows for estimating breeding values. In this respect, Sadek
(1994) concluded that sire and / or maternal grand sire were best predictors for bull
either separately or in combination. Adding dam to the model reduced the accuracy
and changed the regression coefficients for sire and maternal grand sire.

On the other hand, Tonhati et ail. (2000) on Murrah buffaloes, estimated breeding
values of cows, dams and sires by using single trait animal model for milk yield,
lactation period and age at first calving , concluded that the average breeding values
of cows, dams and sires lor different traits studied were around zero, which indicated
that selection in such cases was not effective. The same authors suggested that there
were some difficulties on sires selection for milk yield and that more wide - range
tests for genetic evaluations of sires are needed.

Table 4. Product moment correlations among breeding values of total milk yield
(TMY), lactation period (LP) and age at first calving (AFC) of Cows,
sires and dams

Traits

Trait CBV's SBV's DBV's

T™MY Lr ™Y LP TMY LP

LP 0.986%* 0.984%* 0.994**
AFC -0.999+*  .0.980%*  -0.999**  -0.976%*  -1.000%*  -0.992%*

Table 4. Showed that the product moment correlations trend for CBV’s,
SBV’s and DBV's were nearly the same. It was positive and high and ranged from
0.984 to 0.994 for TMY with LP, where it was negative and high with the range from
-0.976 to - 1.000 for AFC with both TMY and LP. The product moment correlations
trend of predicted breeding values were in the same direction with those reported for
genetic correlation for the same traits (Table 2). It could be concluded that
improvement of milk production and age at first calving through selection is possible
and selection against age at first calving would lead to an increasing milk yield and
lactation period. In addition, selection of more precocious individuals would be
effective and contribute o decrease the generation interval, and consequently help to
improve all traits.

This study represent the first attempt for estimating breeding values of milk traits
of Egyptian buffaloes kept at Mehallet Mousa farm, using multi trait animal model,
from different sources of pedigree. This station is one of the main sources for
providing the farmers by proven sires. Therefore, more research work in this respect
is needed by using a large date sets and including another milk traits such as fat and
protein yields.
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