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ABSTRACT

Data on 2732 lactation records for an Egyptian buffalo herd including 576
buffalo cows (Paternal half-sisters) representing 67 sires were used to estimate the
genetic and phenotypic variations and covariations of lactation period (LP) and
yvield of milk recorded on 90 days (90DY). 180 days (180DY), 305 days (305DY)
and total lactation (TY). Averages of 90DY. 180DY. 305DY. TY and LP were 604,
1003, 1366. 1567 kg and 289 days. respectively Parity effects were highly
significant (P<0.001) for all milk yield traits. All productive traits increased
curvilinearly with parity order till reaching the peak and declined thereafier. except
TY and LP increased linearly as order of lactation advanced. Season of calving
affected (P <0.01 or P <0.001) all productive traits except LP and 180DY. Spring
calvers had the highest LP, 180DY, 305DY and TY. but winter calvers had the
highest 90DY. Year of calving constituted highly significant (P <0.001) source of
variation for all productive traits studied. All milk yield traits increased in
curvilinear form as age at calving advanced. Most lactation traits increased linearly
(P <0.001) as days open increases. Days open correction factors for 180DY, 305DY
and TY decreased with the increase of the open period and the curve for 180DY was
nearly similar to the curves of 305DY and TY For all lactations, sire of the cow
affected significantly most productive traits studied. Cow within sire contributed
significantly (P <0.001) in the variation of productive traits in all lactations.
Repeatability estimates were moderate and ranged from 0.357 to 0.478 for all
lactation traits. while heritability estimates in the first and across all lactations were
low and ranged between 0.015 to 0.166. Genetic. Phenotypic and environmental
correlations between lactation traits were positive and high

INTRODUCTION

Some studies on Egyptian buffaloes (Abdel-Aziz and Hamed. 1979
Mourad et al. 1986) estimated different sets of age correction factors for 305-day
and/or total milk yield. but no account was taken for days open Also. information
on genetic aspects of production traits in Egyptian buffaloes 1s scarce.  Without
knowledge for the genetics of this species. effective improvement will be hampered
Therefore. the main objectinves of this study were (1) Lo investigale some non-
genctic factors affecting the lactational performance of the Egyptian buffaloes (2) to
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derive sets of correction factors of milk yield for days open. and (3) to esimate the
genetic and phenotypic parameters of lactation traits in this type of buffaloes

MATERIAL AND METHODS

This work was carried out using the production records of the buffalo herd
raised at Mehallet Mousa Experimental Farm. Animal production Research
Institute, Ministry of Agriculture, Egypt. This farm is located in the northern part
of Nile Delta in Kafer El-Sheikh Governorate.

Management and feeding

Animals were kept under routine system of feeding and management.
During winter and spring months from December to May. animals were kept on
berseem (7rifolium alexandrinum) all time (day and night) to graze ad libitum.
Heavy milk buffale cows and those in the last two months of pregnancy were
supplemented with dry concentrate mixture proportional to their weight and
production. During summer and autumn months from June to the end of
November, animals were housed in open sheds for protection from direct solar
radiation and fed on a dry concentrate mixture (according to their weight and
production) in addition 1o clover hay and rice or wheat straw.

Animals in lactation were hand milked twice daily. For two months before
the next expected calving dates, buffalo cows still lactating were dried off by
milking them once a day, then once every two days until dry.

Breeding plan and data

Bulls were assigned to mate the females naturally at random. Buffalo-
heifers were served for the first time when they reached 24 months or 330 kg, while
buffalo-cows (calvers) were usually served two months post-partum. Pregnancy was
detected by rectal palpation 60 days after the last service. Buffaloes that failed to
conceive were rebred in the next heat period. Bulls were chosen for breeding
purposes at 2-3 years of age. They were evaluated before being used for body
conformation and for semen characteristics.

Data on 2732 lactation records of 576 buffalo cows sired by 67 bulls were
collected over a period of 16 years started by 1970. Lactation traits studied were
first 90-day (90DY). 180-day (180DY). 305-day (305DY) and total milk yield (TY)
and length of lactation period (LP). The 90-day milk yield was considered as initial
milk vield.

Statistical analysis
Data were analysed using Harvey's (1990) mixed model computer program
Data of Ist lactation were analysed by fitting the effects of year and season of
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calving. yvear X scason infcraction (as fixed effects) and sire of cow (as random
effect) along with age at calving and days open (as covariates). For estimation of
genetic and phenotypic parameters across all lactations. data were analysed fitting
the effects of vear. season. parity. days open (12 classes of 20-day interval) and year
x season interaction (as fixed effects) and sire and cow within sire (as random
effects). To detect the effect of age of cow on lactation traits. data across all
lactations were analysed once more using a model included year. season. days open
and age (35 classes of 3-month interval) as fixed effects along with sire and cow
within sire as random effects.

Days open correction factors for 180DY. 305DY and TY were constructed
by smoothing the curve representing the relationship between least-squarcs means
of milk yield with classes of days open using third degree polynomial regression
analysis. In case of nonsignificant partial cubic regression coefficient. second
degree polynomial regression was used and if the quadratic term was not significant
the relationships between days open and lactation traits were examined for linearity.
The prediction equations of adjusted-lactation traits (adjested for other effects
included in the model) were estimated as (Harvey. 1990) -

Y=H+ by, (X-Xp) + bo(X-XW2+be(X-XH0)?3

Where Y= the predicted value of a trait, = overall least-square mean of a given
lactation trait (adjusted for effects in the model), by . bg and be= estimates of
partial linear, quadratic and cubic regression coefficients of a given lactation trait
on days open, X= days open, and Xy the mean of days open. The multiplicative
days open correction factors for 180DY, 305DY. and TY were computed on the
basis of modal class (the most frequent class) as  C; = pm/l;. where C; = the
multiplicative days open correction factor, M = the predicted milk yield at modal
class and M; = the predicted average of milk at each class of days open.

Estimation of genetic parameters

By equating mean squares of random effects to their expectations.
estimates of variance components. 1. sire (nzsj. Cow (nzc) and remainder (nze)
were obtained. Henderson method 3 was utilized to estimate the genetic and
phenotypic variance and covariance components for the different traits. Paternal
half-sib heritability (h ¢) for different traits in the first lactation were calculated as
hz = 40251(0 5 diig S) Hermblllls across all lactations was estimated by the
paternal half-sib method as hZg = 402 / (c2g+al, 5+0 o) and
repeatability or intraclass com:htmn (n as 1t = (nzsmz 5);‘(625+n cs*“zel
Genetic. phenotypic and environmental correlation coefficients between any two
traits were estimated by the formulae outlined by Harmvey (1990)  Approximate
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standard errors for heritability. repeatability and gencetic corrclation estimates werce
computed by the LSMLMW program of Harvey (1990)

RESULTS AND DISCUSSION

Means and variation of uncorrected records

Means, standard deviations (SD) and coefTicients of variation (CV) for
initial 90-day (90DY). 180-day (180DY). 305-day (305DY) and total (TY) milk
yields and days of lactation length (LP) in Ist lactation and across all lactations are
presented in Table 1. Means reported here for 305DY, TY and LP fall within the
range of most estimates obtained for Egyptian buffaloes (e.g. Rashad. 1989:
Ashmawy, 1991) and for Murrah buffalocs (e.g. Johari and Bhat, 1979). Mean of
90DY of all lactations is close to those obtained by other Egyptian investigators (e.g.
Salem, 1983; the estimate was 653 kg). Also. the mean of 180DY (Table 1) is
close to the mean estimated by Mourad (1984) for Egyptian buffaloes.

Estimates of CV given in Table 1 showed that variation in most yield traits
(i.c. 180DY, 305DY and TY) was relatively high compared with that of 90DY or
LP. Poor managerial procedures of such a buffalo herd may have lead to such high
variation. Also, it may be due to that fluctuation of milk production along 180DY,
305DY and TY was high compared with 90DY .

Year and season of calving

Estimates of individual year effects are 100 numerous to be reported here.
There was an increase (P <0.05) in milk yield traits and LP with advancing of year
of calving. However, year effects represent primarily managerial and feeding
changes. F-ratios given in Table 2 indicated that season of calving had more
influence on milk yields at late stage of lactation (P <0.001) than at early lactation
(P >0.05). This is similar to what was found by Mourad (1984), Khattab er al..
(1985) and Mohamed (1986).

Least-squares means given in Table 3 show generally that spring calvers
had higher milk production than calvers at other scasons, along with the longest LP
(Table 3). These findings are in agreement with those of other Egyptian studies
(c.g. Mostageer ef al., 1981; Mourad, 1984; Kotby er al., 1988. Rashad, 1989).
Level of nutrition and exercise appear to be the main factors responsible for
seasonal variation in productive performance of Egyptian buffaloes.

Parity

Least-squares means in Table 3 show that most milk yield traits increased
in a curvilinear manner as parity advanced. while LP increased linearly (P <0.001)
up to the 7th parity. A similar trend was observed by most Egyptian investigators
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(c.g. Mostageer ef al, 1981 Mourad. 1984, Mohamed. 1986, Rashad. 1989.
Ashmawy. 1991). The relatively high values of F-ratios given in Table 2 indicate
that parity was one of the most important non-genctic factors influcncing (P <0.001)
yield traits and LP of the Egyptian bufTaloes. Among the successive paritics. the
first had the lowest (P <0.01) means of yicld traits and LP,

Age at calving

Buffalo cow age had significant effect on most milk traits studied (Table
4). The significant effect of age at calving on milk traits in bufTaloes was also
reported by many investigators for Egyptian buffaloes (c.g Ragab er al.. 1973:
Mourad. 1984; Rashad. 1989) and for Indian buffaloes (e.g. Umrikar and
Deshpande, 1985). Most estimates of partial regression cocfficients (b's) given in
Table 4 lead to the conclusion that there was a curvilinear relationship between milk
traits of all lactations and age of cow. The Egyptian studies had confirmed (his
trend (e.g. Ragab et al.. 1973, El-Tawil et al., 1976, Mourad. 1984). Accordingly.
curvilinear relationships for age of cow could be fitted on data of milk traits of
Egyptian buffaloes. From partial linear and quadratic regression coefficients
presented in Table 4. prediction equations for milk traits for the first lactation
(adjusted for other effects in the model) were calculated. Therefore. early prediction
based on the regression of each yield and LP on age of cow at calving could be
obtained and plotted to indicate the changes that would be expected in such traits
with advance of age of cow.

Days open

Days open affected (P <0.001) 305DY, TY and LP (Table 2) as was
reported by many investigators (e.g. Ashmawy, 1991). The nonsignificant effect of
days open at 90 and 180 days in milk could be attributed to the competition between
milk production of buffalo cow and the needs of growth of her foetus especially with
the beginning of the 6th month of pregnancy.

The estimates of partial regression coefficients of different milk traits on
days open in first lactation and across all lactations are presented in Table 5. For
cach additional day open, 180DY, 305DY and TY of all lactations increased
significantly (P <0.001) by 0.364, 1.051 and 1652 kg/day. respectively. For
Egyvptian buffaloes, Ashmawy (1991) found that estimates of partial lincar and
quadratic regression coefficients on days open were 2.76 kg/day and -0.0003
kgf‘da_v2 for TY and -1.72 kg/day and 0.001 kg/da_vz for 305DY ., Lundstrom et al.,
(1982) reported that the delaying of days open may be caused by several factors. ¢.g.
faulty management (poor ocstrus detection, missing of oestrus) and culling policy.
Accordingly. the breeders were to inseminate their high yielding cows later than
moderate or low-performing cows.  This could automatically produce an
antagonistic relation between milk traits and days open.
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In first lactation. 180DY. 305DY and TY increascd lincarly (P <0.001)
with the increase of days open (Table 5). The trend for 90DY and 180DY in the
first lactation is nearly similar to the trend in all lactations. For all lactations. it was
also observed that the means for 305DY in different dayvs-open classes were similar
to the means of TY (Table 6). For instance, the quantity of 305DY across ail
lactations increased by only 416 kg. from class of <30 (Ist class) to the class of 2
430 days (last class). i.e. over about 13 months of lactation. Consequently, 90 days
open period was desirable for economic production in Egyplian bufTaloes.
Ashmawy (1991) concluded that reduction of days open in buffalocs is a desirable
goal of dairymen. In practice, the farmers will inseminate their low performing
cows as early as possible.

Year x season interaction

The effect of interaction between year and season of calving was significant
in all traits (Table 2). Availability of green fodder and seasonality (especially for
ambient temperature, dryness and relative humidity) and their pattern in different
years in Egypt may be responsible for such significant interaction.

Days open correction factors

The value of the modal class (i.e. the most frequent class) in the prescnt
study is 71-90 days open. Schaeffer and Henderson (1972) reported that correction
factors for days open could be computed to any desirable base. Correction factors
for days open across all lactations are presented in Table 6. These factors indicated
that days-open correction factors based on polynomial regression analysis for
lactation traits decreased with the increase of the open period. Correction factors of
the present study also show that the curve for 180DY was nearly similar to the
curves of 305DY and TY.

Estimates of variance components

Effects of sires on Iactation traits in the first lactation and across all
lactations are given in Table 7. Rcsults obtained in the present study for all
lactations show that the sire of the cow affected significantly (P <0.05 or P <0.01 or
P <0.001) all lactation traits studied (Table 7). Findings of the first lactation
indicate that there was a significant sire effect (P <0.05) for 90DY. while other
traits were not affected. This is a consequence of the limited data used. Cady et af.,
(1983) concluded that sire effects on milk yield traits of buffaloes were significant.
Also. a significant buffalo cow effect (P <0.001) on lactation traits was obscrved
(Table 7). Similar findings were reported by Cady et al., (1983) for initial and
305DY of Nili-Ravi buffaloes.
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The percentage of variance attributable 1o the sirc and cow-within-sire
components for all milk traits of all lactations arc given in Table 7 Slight
differences in sire component of variance were observed between the different Lraits
The sire contribution ranged from 0.4 to 4.1% in first lactation and from 0.8 1o
2.5% across all lactations, These estimates for milk traits arc gencrally lower than
values reported by some Egyptian investigators (e.g. Mourad. 1984). Possibly one
should state management changes in the farms where data come from are necessary.

The proportion of variance attributable to cow-within-sire for lactation
traits ranged from 33.9 to 46.7%. Most of these findings are similar to those
obtained by Cady er o/, (1983) from Nili-Ravi buffalocs.

Repeatability estimates

Repeatability estimates (1) for different milk trails across all lactations
were moderate and ranged from 0.357 1o 0.478, all with standard errors of valucs
around 0.025 (Table 8). Similar estimates were obtained by many investigators
(e.g. Mohamed, 1986 and Ashmawy. 1991 for Egyptian buffaloes and Cady et al.,
1983 for Indian buffaloes). Accordingly, moderate estimates of repeatability for
milk traits obtained in the present and reviewed studies lead to the conclusion that
culling of buffalo cows for productive traits based on a single production record. as
commonly practiced by buffalo breeders, would be efficient with regard to
improvement of productive potential and consequently assessment of several records
are nol required before selection of cows.

Heritability estimates

Estimates of heritability based on paternal half-sib for productive traits in
first and across all lactations ranged from 0,015 to 0.166 (Table 8). The relatively
low estimates for productive iraits obtained in the present study could be due to
some confounding with year or scason of calving (in a few cases. a sire was used in
Jjust one year and season). Another reason for such low estimates of heritability may
be selection. based on culling policies, which was commonly applied in this herd of
Egyptian buffaloes. The heritability estimates of around 5% for lactation traits
would require large progeny groups which as far as are illusory in buffaloes.
However, the low magnitude of heritability estimates for milk production traits of
Egyptian buffaloes suggest that a small extent of additive genetic variation in these
traits was detected and conscquently the non-genctic factors (i.e. managerial
practices) are playing the major source of contribution in such variation. These
cstimates agree with other Egyptian reports (e.g. Mourad. 1984: Mohamed. 1980)
and Indian reports (Gurung and Johar, 1982 Singh et al., 1984). Higher estimates
were reporled by Kornel and Patro (1988) from Indian buffaloes. The estimates of
heritability for LP were also low (Table 8) and consequently one can conclude that
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Repeatability Heritability

Trait t S.E. First lactation All lactations
h? S.E. h2 S.E.

S0DY 0.364 0.025 0.166 0.112 0.101 0.038

180DY 0.357 0.025 0.018 0.092 0.034 0.026

305DY 0.416 0.025 0.075 0.100 0.043 0.028

TY 0.478 0.025 0.015 0.092 0.046 0.029

LP 0.412 0.025 0.032 0.0%4 0.053 0.030

Table 9. Estimates of gemetic correlation and their standard errors (below diagonal)

------

Trait 90DY 180DY 305D ¥

90DY 0.66(0.63)  0.61(0.59)  0.64(0.65)
180DY  1.147 4 0.179 0.95(0.95)  0.76(0.77)
305D1 1,009 + 0.134 0.972 + 0,03 0.88(0.88)
4 0.660 + 0.186  0.621 + 0.255  0.885 + 0.093

LP 0.622 + 0.227 0.629 + 0.265 0.858 + 0.134 1.070 + 0.061

0.35(0.33)
0.63(0.63)
0.75(0.74)
0.85(0.84)

*Environmental correlations are given in parentheses adjacent to the phenotypic
correlations.

and phenotypic and environmental correlations (above diagomal)* for lactation traits.



880 Annals of Agric. Sc., Moshtohor, Vol. 31(2), 1993

the major part of the variation in this trait 1s of non-genetic origin. This is expected
and most estimates reported in the literature (e.g. Johari and Bhat. 1979. Mourad.
1984) confirm it.

Cerrelations

Genetic (rg). phenotypic (rp) and environmental (rg) Corrclations among
lactation traits are presented in Table 9. Most estimates of rg were similar 1o the
corresponding estimates of rp and rg in directions but slightly higher in
magnitudes.

Estimates of r¢; and rp among yield traits (90DY. 180DY. 305DY and TY)
are positive and high ranging from 0.610 to 1.147 as to be expected on account of
the part-whoie relationship as also observed by Mourad (1984). These mainly part-
whole genctic and phenotypic associations indicate that milk yield in 90-day of
lactation could be good indicators for production in total lactation. Consequently.
carly selection for high yield of milk at 90 days of lactation will be associated with
an improvement in the corresponding traits of 180DY. 305DY and TY.

Estimates of rg; and rp between milk yield and LP were generally positive
and high; ranging from 0.35 to 1.070 (Table 9). They indicates that a positive
genetic and phenotypic dependency of milk yield on LP was obtained.

Estimates of rg amongst lactation traits were positive and generally high
(Table 9). These estimates emphasize the large environmental influences and
therefore an improvement in the environment (i.e. management, feeding. housing )
affecting LP would be associated with an improvement in environment affecting
the other yield traits (90DY, 180DY, 303DY and TY). This indicates also that
better environmental and managerial conditions will optimize LP and consequently
more yield obtained.

CONCLUSION

1. Effects of days-open on lactation traits in Egyptian buffaloes were significant
and consequently correcting lactation records for davs open is recommended.
Schaeffer and Henderson (1972) concluded that adjust-ment of milk records for
days open appears necessary and would not introduce genetic biases.

2. Owing to moderate repeatabilities for lactation traits obtained here, a single
production record should be considered when evaluating buffalo cow records
for selection or culling purposes .

3. Low genetic variation due to sires (i.e. low heritability for most lactation
traits) obtained here suggest that there is little scope for improving the lactation
performance of Egyptian buffalo through individual selection
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4 High estimates of genctic and phenotypic correlation in the present study
offer the possibility to select for yvield traits at early ages. i.e. at 90 days of
lactation. The positive and high correlation between lactation length and milk
yield is desirable to combine them into an index with a view to improve
lactation efficiency of Egyptian buffaloes
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