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ABSTRACT

Data relevant to 398 Egyptian buffaloes raised at Mehallet Mousa
Experimental Station between 1972-1992 were utilized in this investigation to
construct several selection indexes which determine the most suitable combination
of age at first calving (AFC), first lactation total milk yield (TMY), first dry period
(DP)and first calving interval (Cl) in order to realize the most genetic improvement in
TMY.

Overall mean of AFC was 1167.12 days, of TMY was 1231.57 kgs, of DP was
315.50 days and of Cl was 597.25 days. Heritability estimate of AFC was 0.38, of
TMY was 0.43, of DP was 0.32 and of C! was 0.20. Phenotypic correlations were
highly significant but mild except those between DP and each of TMY and Cl were
moderately negative and high positive , respectively. Similarly were the genetic
correlations except that between DP and AFC which was moderately positive. The
genetic correlation between TMY and each of DP and Cl were high negative and very
high positive , respectively.

The highest expected genetic improvement (AG) for TMY (357.5 kgs) was
obtained from the second index (lz) which incorporated TMY, DP and Ci. Also it
recorded the highest correlation with the aggregate genotype (rt = 1.00) and the
highest relative efficiency compared with the basic index (RE %= 125). Whereas the
lowest correlation with the aggregate genotype (rr = 0.65) and the lowest relative
efficiency (RE%=81) were obtained from ls which included TMY and DP.

INTRODUCTION

Genetic improvement in dairy animals may take place either through
selection or by adopting particular mating systems. Significant genetic
improvement by selection results when the selected animals are superior to
the herd average and when the heritabilities of the traits are relatively high. It
is important that the traits included in a given breeding programme be of
economic importance and are measured objectively. Althcugh selection of
dairy animals is based on milk production, their breeding value for others
traits such as age at first calving, dry period and calving intervai are invoived
in determining the economics of dairy herds. Therefore, it is necessary for the
dairy animal breeder to be concerned with selection for multiple traits
simultaneously. Selection index is one of the most effective methods for
several traits selection to improve overall economic merit of the animal (Hazel
et al., 1994).

In Egypt, the use of selection index for improving milk production in
buffaloes has been documented by Ashmawy (1981), Badran and Sharaby
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(1989) and El-Arian et al. (2001). Also in India, many researchers have
constructed several selection indicies by incorporating different economic
traits in buffaloes (Johari and Bhat, 1978; Sharma and Basu, 1986
Charkravary and Rathi, 1990; Gupta et al., 1991 and Dutt and Taneja, 1994).

The objective of this investigation is to construct several selection
indexes incorporating combinations of some important first lactation
economic traits in buffaloes to determine which of them combine best in an
index, maximize the relative efficiency and lead to maximum genetic
improvement.

MATERIALS AND METHODS

Source of data:

Data used in this investigation were from the records of the buffaloes
herd located in Mehallet Mousa Experimental Station, Animal Production
Research Institute, Ministry of Agriculture. The records used were relevant to
398 dairy buffaloes which completed at least their first and second normal
lactations and were free from diseases and disorders. These records covered
the period from 1972-1992.The relevant details of the herd management were
described by El-Arian et al. (2001) and Aziz et al. (2003). Traits under
investigation were age at first calving in days (AFC), first lactation total milk yield
in kilograms (TMY), first dry period in days (DP) and first calving interval in days
(Ch).

Relative economic values:

The economic values of the traits were estimated as the change in the
difference between cost and income per unit change in the trait (Kolstad, 1975).
These values, according to the prices of 1991/1992 ,were L.E.3/day for AFC,
L.E. 0.40/Kg for TMY, L.E. 1.85/day for DP and 1.57/day for CI.

The economic value of each trait was divided by that of TMY to get the
relative economic value. The relative economic values of AFC, DP and Cl were
assigned negative in order to have a logic decline in the magnitude of these
traits. Therefore, the relative economic values were -7.50, 1.00 , -4.63 and -3.93
for AFC, TMY,DP and Cl, respectively.

Statistical analysis:
Mixed Model LSMLMW program (Harvey, 1990) was used to
estimate the genetic and phenotypic parameters.

Selection indexes were set up using the general index program
SELIND (Cunningham,1970). The weighing factors (b's) of the general index
were obtained by solving the following equation given by Cunningham (1969):

Pb=Gv togive b=p'Gv
where:
P : the phenotypic variances and covariances matrix.
G : the Genetic variances and covariances matrix.
v : the economic weights column vector.
b : the weighing factors column vector.
p’ : the original p matrix inverse.
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The expected genetic gain (AG) for each trait after ape round of selection (i=

1) was obtained by solving either of the following two equations
(Cunningham, (1969):

N0, 0 ACAM0,

where:
AG, :the expected genetic gain.
rGy : the genetic correlation of the trait with index.
i . the selection differential in standard deviation units.
OGx . the standard deviation of genetic variance of the trait.
(¢, )=+ b Pb
bGy  :the genetic regression of the trait on the index.
o] : the standard deviation of the index.
The standard deviation of the index (o)) was obtained as:
where:
b : the column vector of weighing factors which is going to be
solved.

b’ : the transpose of the column vector of weighing factors.
P : the matrix of phenotypic variances and covariance.
The standard deviation of the aggregate genotype (o;) was estimated as:

GT =4V GV

where:

V :is the column vector of economic weights.

v .is the transpose of the column vector of economic weights.

G : is the matrix of genetic variances and covariances.
The correlation between the index and the aggregate genotype (rir) was
obtained as:

. g 02
oT v GV

The intensity of selection used in estimation of various parameters was
assumed to be 0.35, corresponding to 80 percent selection or 20 percent culling.

RESULTS AND DISCUSSION

The means of the studied traits (Table 1) are in close agreement with
those reported by Ashmawy (1981) and El-Arian ef al. (2001) for AFC, El-Aran et
al. (2001) and Aziz et a/.(2003) for TMY, Mahdy et al. (1999) for DP and ClI.
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Table (1): The means (X), phenotypic standard deviations (o), genetic
standard deviations (og) and relative economic values (v) for

studied traits

Trait | i o agg Vv
IAge at first calving (days) 1167.12 167.87 103.26 -7.50
Total milk yield (kgs) 1231.57 572.67 374.03 | 1.00
Dry period (days) 315580 150.68 8499 | -—-463
Calving interval (days) 597.26 13415 | 6064 | -3.93

AFC and TMY had relatively high proportion of genetic variance
compared with DP and Cl. The latter traits might be subject to man-made
decisions regarding estrous detection and/or mating arrangements. Estimates
of heritability and correlations among the traits are in Table (2). Their values
indicate the possibility of traits improvement through genetics by selection.
Heritability estimate for AFC (0.38) is higher than reported in the literature
except that depicted by El-Arian ef al. (2001). For TMY it was quite similar to
those documented by Ashmawy (1981) and Badran and Sharaby (1989) and
Aziz et al. (2003). However, Mahdy et al. (1999) and El-Arian et al. (2001)
reported moderate heritability values for the same trait. Heritability estimate
for DP (0.32) and ClI (0.20) were higher than those depicted by Mahdy et al.
(1999).

AFC and DP had highly significant negative genetic and phenotypic
correlations with TMY. Whereas, Cl had highly significant positive genetic and
phenotypic correlations with TMY, but those between Cl and TMY were positive
(Table 2). Long dry periods are usually associated with low milk production. The
strong negative genetic association between the two traits may reflect an
evidence for possible genetic influence on such relationship. Meanwhile, the
mild association between TMY and AFC indicated independent hereditary
mechanisms for the two traits. The mild and strong phenotypic and genotypic
correlations between TMY and C! indicated the expected interference of the
environmental factors in determining the phenotypic but not the genetic
association between the two traits. Generally, the genetic correlations were
higher than the phenotypic and had the same sign except that between DP and
Cl. Estimates of genetic and phenotypic correlations among the traits were in
consonance with those reported by Ashmawy (1981), Mahdy et al. (1929), and
El-Arian et al. (2001).

Table(2): Heritabilities {on the diagonal), phenotypic correlations
(above the diagonal) and genetic correlations (below the
diagonal) for the traits included in the indexes.

[ Trait AFC ™Y DP Cl
AFC 0.38+0.16 0,13 0.19** 0.10*
T™MY <030 0.43+0.17 -0.48** 0.19**
DP 0.53* ~0.63** 0.32+0.16 0.67**
Cl 0.28** 0.93** =f. 14 0.20+0.14

* Significant (P<0.05);
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Seven selection indexes were constructed and appraised in order to
determine the best index which maximizes the relative efficiency and the
genetic progress. |, incorporated all four available traits AFC, TMY, DP and CI
and for comparative purposes it was considered the basic index and was
given a relative efficiency of 100%. |, to |, incorporated three traits, TMY and
other two traits, since one of the supporting traits to TMY was omitted
alternatively. Similarly I to |y included TMY and only one supporting trait while
the other two traits were omitted alternatively. For all indexes AFC and DP
contributed negative AG while TMY and Cl contributed positive ones.

The weighing factors (b's), expected genetic gain (AG), correlation of
index with aggregate genotype (rir) and the relative efficiency (RE%) of different
indexes to the basic index (1) are illustrated in Table (3). |, which included TMY,
DP and Cl recorded the highest correlation with the aggregate genotype
(rr=1.00) and had the highest relative efficiency (RE%=125 ) exceeding that of
the basic index which recorded the second paosition (rr=0.80). El-Arian et al.
(2001) depicted that selection index incorporating age at first calving, total milk
yield and lactation period of buffaloes was the best (rr=0.91). lg which included
TMY and DP was the most inferior (rr=0.65) and (RE%=81). All other indexes
had quite equal r;r and RE%.

Consequently, I, was the most efficient and realized the highest
expected genetic gain in TMY (AG=357.5 kgs), however |, which incorporated
AFC,TMY and Cl was the most inferior and realized the lowest expected genetic
gain in TMY{AG=167.5 kgs). Ashmawy (1981) found that the index including
age at first calving, total milk yield and lactation period was the best criterion for
selection for the genetic improvement of total milk yield and age at first calving in
buffaloes.

Table (3): Selection indexes (I's), weighing factors (b), expected genetic
gain (AG), correlations of the index with aggregate genoiype
(rr) and the relative efficiency (RE%) of different indexes to
the basic index (4).

5 AFC | T™MY DP Cl
5 ] A6 | b | A6 | b ] &6 | b Aac] ™ |RE®
lh [ 32 [ -594 | 071128481 -78 | -732 [ 70 12.8 | 0.80 | 100
lp | —- | — | -057[3575]| 6.0 | -78.6 [ 5.7 | 30.2 | 1.00 | 125
e | =31 | -618[ 050 [1833] %51 475 | — | — 089 | 58
le | =31 [ 621 [ 046 | 1675 — s 02 ] 79 [ 066 [ 82
ls | - - 030 [269.0] — P 06| 420 [ 071 ] 89
ls — | 046 [2405] 06 | —43.0 | — — | 065 ] 81
l; | -30 [ 606 | 058 | 1809 [ — so | oo b o [ 0086 | 82

In conclusion, AFC, DP and CI are influential traits for appraising milk
production of Egyptian buffaloes. These traits are highly related to milk
production since DP form a considerable value of the lactation behaviour and
days in milk form also a considerable part of Cl. The adverse effect of late
AFC may be neutralized by high degree of evolution of milk secretory system
during growth, therefore, AFC did not have crucial effect on the index.
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