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/A TOTAL of 2780 lacuation records collected during the period

1060 - 1983 on the herd of buffaloes raised at Mehallet Mousa
Station, Ministry of Agriculture were used to calculate estimates of he-
ritability, repeatability, genetic and phenotypic correlations for initial
(first 90 - day), 305 - day and 336 - day milk vield. Effects of month
and year of calving and parity (as fixed effects), and sire and cows
within sire (as tandom effects) were investigated. Highly significant
offects (P<0.01) was found for yesr of calving, season of calving and
parity on all traits studied. Heritability estimate for initial milk vieid.
305 - d milk yield and 336 - d milk yield were 0.07, 0.05 and 0.09 re-
spectively. Corresponding repeatability estimates were 0.25, 0.40,
0.42. Phenotypic and genetic correlations between different traits were

positive and highly significant,

Zeywords : Egyptian buffaloes, genetic parameters.

The basic information needed for planning breeding programs are mainly the genetic
and phenotypic parameters such as repeatability, heritability, genetic and phenotypic
correlations. These estimates help the buffalce breeder to improve the productivity of
his herd for milk production at different stages of lactation.

Many investigators estimated the heritability of milk production traits in Egypt by
using different methods under different sets of data (Asker and Bedier, 1961; Asker ef
al., 1965; Ragab et al., 1970; Mourad, 1984 and Bphamed, 1986).

Genetic and phenotypic comrelations between milk yield traits of Egyptian buffaloes
were calculaied by a few investigators using different methods of estimation. In this re-
spect, Asker and Bedeir (1961), Asker et al., (1965), Afifi and Barrada (1973}, Ash-
mawy (1981) and Moursd (1984) reported high and positive estimates of phenotypic
and genetic correlations between initial and 305- day milk yield. Similarly, results ob-
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tained by Soliman (1976) and Ashmawy (1981) revealed that estimates of phenotypic
and genetic correlations between inital and total milk yield were positive and high in
magnitude. Morcover, high magnitude and significant genetic correlation among partial
milk yield was reporied by El - Chafie (1981) with Egyptian buffaloes using (BLUP)
methods of estimation. '

In the present work the authors attempted to apply new statistical methods to esti-
maie the genetic and phenotypic parameters for milk production traits using the Mixed
Model Techniques.

Material and Methods

Milk records of a herd of Bgyptian buffaloes stationed at Mehallet Mousa Experi-
mental Farms, Animal Production Research Institute, Ministry of Agriculture were used
in this study. Data were collected over a periad of 24 years from 1960 w0 1983,

The traits examined were initial (first - 90 day), 305 - day and 336 - day milk yield.
A total of 2780 lactation records were analyzed. Number of sives and cows invioved
were 68 and 730, respectively. The harmonic mean of daughters per sire was 12.5 and
the number of records per daughier was 3.80, Records on daughters of sires with fewer
than 4 daughters were excluded. Feeding system and management was as described by
Mourad ei al. {1986).

Data were analyzed by the least squares and maximum likelihood program of Harvey
(1977). The following mixed model was used.

Yijkimn = U + §i + DiJ + Ak + Bl + Cm -+ eijiklmn

YiJklmn = ihe performance of the observation ijklmn; u = the overall mean; Si=
random effect of the ith sire of the jth cow; DiJ = random effect of the Jth cow nested
within a randem effact of the site; Ak = fixed effect of the Kih vear of calving; BL =
fixed effect of the 1th parity; Cm = fixed effect of the mith month of calving and eiJklmn
= random effect peculiar for each observation and assumed o be independent and ran-
domly distributed (0,0%).

However, it was not possible (o calculate the interactions between the main effects,
hecanse the equations for estimation would have involved a matrix {oo large to invest.
The Limited numbers of records on their abeence in some subclasses, did not permit the
inclusion of such interactions.

Estimates of sire {(3%s), cow within sive (0% ; §) and esvor (G2%¢) components of vari-
ance and covariance were computed sceording io method 11 of Headerson (1953). Esti-
mates of heritability were calculpted for the studied s by paternal half - sib method,
across all parities has four times the interclass comrelation ceefficient berween half - sibs.
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RS = 40251 (0%S + O3C : S + 0%9)

Repeatability esimates were computed from the ratio of sire, cow within sire vari-
ance components to the sum of sive, COW within sire and the remainder variance compo-
nents as follow :

1= 02 + G2C : §1{O25 + O2C : § + 0%

Standard errors for heritability and repeatability estimates were calculated using an
approximaticn formula as described by Swiger et ai. (1964).

Genetic comrelation (with standard error) and phenotypic correlation were computed
by LSML 76 program of Harvey. '

Zesults and Discnssion

Mean and variation of uncorrected records

The means, standard deviations and coefficients of variation of initial milk yeld
(first 90 - day), 303 - day and 336 - day milk yicld are given in Table 1. The mean of in-
itial milk yield is close to that obtained by Ef - Trian (1581). On the other hand, this
mean was lower than that reporied by Bedeir (1963) and Salem (1983).

TABLE 1. Mesns, standard deviations {8.5.} amd coeificients of variation of milk

production trait.
Trait HMean {kg) 2.0, (kg) CV%*
Initial milk vield (kg {first 90 - 597 192 33.80
day)
305 - day milk vield (kg) 1459 522 38.61
336 - day milk vield (kg) 1518 361 40,15

¥ Cpefficient of variation calculated as the remander standard deviation divided by the overall
least squares mean of the twait. (Harvey, 1977).

The actual mean of 305 - day milk yield is nearly to that observed by Mourad (1584)
in Egyptian buffaloes. But, this result is lower than that estimated by Ashmawy (1981)
and Salem (1983). While the highest coefficient of vanation is recorded by 236 - day
milk yield traif when compared by both of 303 - day and inital milk yield. The great va-
riation of milk traits and the differences between the estimates of means trails studied
and those reported by other investigators in Egyphian tuiffaloes may be atimbuied 10 ong
or more of the following reasons |

(1) Different climatic and managerial conditions, (2) geneiscally differences and / ur
(3) differences in the models of e analysis used.

Year of calving
Resulis presented in Table 4 indicated that mitk production taits differ with year of
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calving and the differences were highly significant (P<0.01). Similarly, results of other

Egyptian investigators (Soliman, 1976; Mourad, 1978; Abdel - Aziz and Hamed 1979;

Asbmawy, 1981; El - Irian, 1981; El - Chafie, 1981; Mourad, 1984; Mohamed, 1986;

Mourad et af . 1986; Kotby et al ., (1989) reported that year of calving was significant
source of variation in initial milk yield and / or 305 - day milk yield of Egyptian buffa-

loes,

Parity

The results obtained in Tables 2 and 4 revealed that initial, 305 - day and 336 - day
milk yleld increased from the first parity up to the fifth one and decreased (P<0.01)
thereafter with advance of parity. El - Barbay and Badran (1986) arrived at the same re-
sults, using ancther herd of Egyptian buffaloes. Similar trend was reported by many
Egyptian workers (Ragab et af ., 1973; Soliman, 1976; Ashmawy, 1981; Mourad, 1984;
Mohamed, 1986; Koiby ef af ., 1989). The major reason of such increase in milk yield is
due w the increase in weight and size of buffaloes with advance of age (i.e. development
of the physiological {unctians of buffaloes with an increase in the udder capacity until
the animai reach the mature age and weight).

Monih of calving

The least squares analysis of variance (Table 4) revealed that %0 - d milk yield, 305 -
d milk yield and 336 - d milk yield were significantly (P<0.01) influenced by month of
calving. The highest 50 - 4 milk yield was observed on June, the highest 305 - d milk
yield and 336 - d miik yield were observed on May, while the lowest three traits were
observed on October. Table 3. The significant eifect of month and season of calving on
milk yield was reported by many investigators in different breeds of dairy animals
(Abdel - Aziz and Hamed, 1979; Kawthar Mourad, ef ai ., 1986 and Kotby et al ., 1989).
Effect of month of calving reflect the influence of climate condition and kind of the -
available feedstuffs in the different monihs of the year.

Random component of variance

Resulis cbiained in the present siudy show that the sire of the cow affected signifi-
cant on ail raiis studied (Table 3). The sive component accounted for approximately 1.6,
1.3 and 1.7% of the toial variation in 50 - d milk yield, 305 - d milk vield and 336 - d
milk yield, respectively, wiich are lower than those reported by Ruvana ef i (1984).

The effect of cow within sire was highly significant effect on all traiis siudied (Table
4). Tajena and Siddiguee {1985) arrived st the same conclusion on Mehsam buffaloes.
This factor accounted for 23.6, 39.6 and 40.7 percent of the total variablility in 90 - d
milk yield, 303 - day milk vield and 366 - d milk yield, respectively, These figures are
greater inan hat 20% of the Loial variation in total milk yicld a8 reported by Ruvuna et
ai., (1984) warkiag on Tharparkar catde. The effect of cow is due to the permenant en-
vironmeniai which wansmii from record 10 another.
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TABLE 2. Least sguares means and standerd errors (8.E.) for the effect of parity oa produc-

tive traits of Egyptian buifaloes.
20 - o millk yiekd 305 - d mitk vield 336 - d milk yield
Parity N1 IS kg SE. LSM, kg S.E. LSM, kg S.E.
1 722 432 46 1185 182 1251 178
2 702 58S 41 1562 131 1666 166
3 457 639 38 1638 144 1788 159
4 337 668 36 1699 140 1840 155
5 215 674 36 1644 140 1872 155
& 158 62l 37 1621 142 1812 157
7 82 §26 40 16472 148 1851 184
8 51 618 44 1642 156 1849 172
g 46 624 30 1604 i70 1844 187

TABLE 3. Least squares mesns and stsndard errors (5.5.) for the effect of month of caiving
on productive traits of Egyptian buffaices.

M"::" 99 - d milk yield 305 - d milk yleld 336 - d milk yleid
Calving N L5M, kg SE. 1.5M, kg B.E. LSM, kg 3.E.
Tan. 293 629 15 1574 138 1748 155
Feb. 282 §30 36 1621 140 1806 155
March 227 587 1 1638 140 1831 156
April 209 586 16 1688 140 1875 156
May 218 519 16 13 140 1903 156
June 113 539 37 1667 140 1830 158
Tuly 127 528 37 1658 143 1817 158
Aug. 145 507 17 1573 143 1723 155
Sep. 263 603 36 1530 143 1666 155
Oct. 300 571 36 1442 140 1580 155
Nov. 298 596 36 442 40 1579 155
Dec. 305 521 36 1505 140 1651 155

TABLE 4. F- value for different sources of variation of milk production traits.

§ - value
5.0.V. di. T
B - ol odlke yield 3405 - d milk yleld 336 - d milk vield

Sire &7 2.571%* 3.00w 337
Cow [ sire 662 2.16%# 3.46%% 3.50%
Year of calving 23 4 4{ns 3.62%* 3 4g*=
Parity 3 65 d4%% 43.18%* 40,1 §k*
Month of calving 11 s.2m% 10.14%# 1286w

Residual mean squares of 90 - d milk wield, 305 - d milk vield and 336 - d milk yield were 16600,
128533 and 148769 kg with d.f. 2008

*P<0.05
** P < 0,01
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TABLE 5. Varlance component estimates (02} and proportions of variation (v%) due to sire
and / or cow - within sire effects for some productive traits,

Varlance Sire of Cow Cow / Sire Remainder
Traits & Ve 62 V% 62 va
90 - day milk yield 355 1.6 5232 23.60 16600 74.8
305 - day milk yield 2753 13 86183 39.60 128533 591
336 - day milk yield 4371 1.7 105167  40.70 148769 516
Heritability estimates (&)

Estimates of heritability (h?) for vield iraits in Egyptian buffaloes ranged from 0.05
to 0.09 and significant different form zerc (Table 6) which was similar to 0.07 reported
by Abubakar et al (1986), but less (0.11 to (.36} than in Mourad (1984), Cady es af
(1983}, Mohamed (1986), Singh and Yadau (1987) and XKornel and Patro (1988). The
resulls obtained in this paper indicated that the additive genetic variance for milk yield
traits studied were very low, it may be due to 1. using the same sires for a large period
and 2. culling is made in this herd on a particular level of production that caused more
resemblance between cows.

Repeatability

Repeatability estimates for intial milk vicld was (.25 (Table 6), which is lower than
that reporied by Bedier, (1965) and Soliman (1976). The estimates of repeatability for
305 - d milk yield and 336 - d milk yield are 0.40 and 0.42, respectively (Table 6). The
two values were found 10 be nearly equal. Mohamed (1986) and Basu and Ghai (1978)
working on Egyptian buffaloes and Murrah buffaloss found that the repeatability of
milk yield were 0.33 and 0.50, respectively.

TABLE 6. Estimates of heritabiiity (on diagonel} apnd genetic (below disgonal} and pheno-
typic (above diagonsal) correlations for productive tralts of buffsloes.

99 - day 305 - day 336 - day repeatability
Traits milk yiekl milk yield milk yleld estimates
%0 -day milkyield ~ 0.07£0.02 0.46 ** 0.62%* 0251001
305 - day milk yield 0.83£0.15 0.05 + 0.02%* 0.98%* 0401 0.01
366 - day milk yield ~ 0.82+0.14 1.0 +£0.012%+ 0.09+0.02 0.42+0.03

**P<0.01
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The results revealed that 90 - d milk vield and 305 - d milk yield are moderately re-
peatable traits, and these traits can be used 1o predict the values of these traits in subse-
quent lactation with reasonable accuracy. These estimates also suggested that fair pro-
portion of culling might will be done on the performance of the first lactation rather than
waiting till subsequent ones.

Phenotypic correlations

Phenotypic correlations between initial milk yield and each of 305 - day and 336 -
day milk yield were positive significant (P<0.01) and high in magnitude (Tabie 6).
These part / whole relationship reveal that an increase in iniial milk yield was associat-
ed with an increase in both 305 - day and 336 - day milk yield. Similar resulis was re-
ported by Asker et al . (1965), Beider (1965), Ashmawy (1981) and El - Chafie (1981) in
Egypt. Accordingly, selection for superior initial milk yield of Egyptian buffaloes would
result in a considerable improvement in 305 - day, 336 - day and total milk yield.

Genetic correlations

The genetic correlation between initial milk yield and each of 305 - d milk yield and
136 - d milk yield were 0.83 and 0.82, respectively, both were highly significant, These
results are in agreement with similar work on buffaloes (Asker et al. , 1965, Soliman,
1976, Ashmawy, 1981 and Mohamed, 1986).
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