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SUMMARY

Data used in this study comprised 1792 records for 1126 buffalo female born from 1980 to 2013, daughters
of 101 sires and 896 dams from four buffalo herds (El-Nattafe el gadid, El-Nattafe el kadim, Mahalet mousa
and El-gmeza) that belong to the Animal Production Research Institute (APRI), Ministry of Agriculture and
Land Reclamation, Egypt. The objective was estimate the heritability and genetic trend of some milk production
and longevity traits of Egyptian buffaloes that we know precisely which traits can be improved using genetic
improvement. The studied traits were milk production traits (total milk yield, 305- days milk yield and lactation
period) and longevity traits (total milk yield during the productive life, productive life and number of
lactations). The least squares means of the milk production traits were 1176.53, 1172.61 kg and 202 days of the
total milk yield, 305-days milk yield and lactation period, respectively. The least squares means of longevity
traits were 6905.04 kg, 952 days and 5.6 lactation of total milk yield during productive life, productive life and
number of lactations, respectively.

The heritability estimates for the milk production traits were 0.498 of the total milk yield, 0.492 of 305-days
milk yield and 0.189 for lactation period. The heritability estimates for longevity traits were 0.497 of total milk
yield during productive life, 0.498 of productive life and 0.069 of number of lactations. The estimated breeding
values for all traits varied widely. The genetic trends of animal and dam breeding values were significant for all
studied. This confirms that the genetic improvement of these traits leads to increased milk production.
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INTRODUCTION Genetic trend is defined as a change in
performance per unit of time due to change in the
mean of breeding value, while phenotypic trend is a
change in production per unit of time (Hebert and
Bhatnaga, 1988). The trends are indicative of the
progress or decline that has been attained using the
breeding strategy in place (Ojango and Pollott,
2001).In general, favorable phenotypic and genetic
trends can be achieved if the environment and
breeding management are improved. There is a need
to continuously evaluate the genetic and phenotypic
parameters and trends in dairy cattle and buffalo to
monitor whether the parameters and trends are
desirable for each trait (Amimo et al., 2007).

The present study were conducted to study the
effect of environmental factors on milk production,
longevity traits and estimate the heritability, breeding
values and genetic trends of the studied traits of the
Egyptian buffalo in order to know the productive
traits that can recommended to be improved using
genetic improvement.

The domestic water buffalo (Bubalus bubalis)
contributes a significant share of global milk
production and the major milk producing animal in
several countries like Egypt. Also, buffaloes are
multi-purpose mainly kept for milk, meat and
sometimes draft power. In Egypt buffalo population
is about 3.7 million head, approximately 47% from
the previous number produce milk (Arab
Organization for Agricultural Development, 2017).
River buffaloes usually produce between 1.500 and
4.500 liters of milk per lactation. They have a
significantly longer productive life than cows in
general (Peeva and Ilieva, 2007), providing calves
and milk until they are up to 20 years of age. The
many factors that constrain commercial buffalo milk
farm include animals’ late age at first calving, the
seasonality of oestrus, and the long calving interval
and dry period (Shah, 2007).

In recent decades, breeding programs especially
in Bulgaria, China, Egypt, India and Pakistan have
attempted to improve the milk yield of river buffalo. MATERIALS AND METHODS
To improve the production traits of buffaloes,
variance components, genetic and phenotypic
parameters must be estimated. Accurate estimates of
these traits cannot be calculated without adjusting of
non-genetic factors that significantly influencing
these traits.

Data:

Data were collected from four buffalo herds (El-
Nattafe el gadid, El-Nattafe el kadim, Mahalet mousa
and El-gmeza)belonging to the Animal Production
Research Institute (APRI), Ministry of Agriculture
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and Land Reclamation, Egypt. The data consisted of
1126 buffalo female born from 1980 to 2013,
daughters of 101 sires and 896 dams.

Herd management:

Animals were fed Berseem, rice straw and
concentrate. Amount of ration given to the animals
was determined according to body weight and
amount of milk production. The feed was offered
twice daily and water was available all the time. The
hand- milking of buffalo cows were twice daily at 7
am. and 4 pm. during the lactation period. The
mating system was naturally. The first insemination
for heifers was at 24 month of age (330 kg of body
live weight). The dry period was two months before
calving.

Studied traits:

Milk production traits:

a. Total milk yield calculated by cumulated amount
of milk yield in kilograms of a cow during
lactation period.

b. 305-day milk yield calculated by the following
equation:

305-day milk yield=The actual amount of milk x 305

Lactation period
(Khan and Chaudhry, 2001).

c. Lactation period was calculated as the difference

between dry off date and calving data.

Productive life traits:

a. Total milk yield during the productive life
including cumulated total milk yield produced
through productive life of buffalo cow.

b. Productive life calculated as the period from first
calving date to disposal date from farm.

¢. Number of lactations, calculated as total number of
completed lactations during productive life of
buffalo cow.

Statistical analysis:
Preliminary analysis of data indicated that the
interactions between combination from each of

season of first calving year of first calving and herds

could be not calculated due to missed cells of data.

Least squares analysis using GLM procedure (SAS

2010) was used to test the significant of the fixed

effects including season of first calving (four

seasons), year of first calving (29 year) and herd

(four herds) using the following statistical model:
Yij=u +S;+T; +Hi + ey

Where,

Yiju : the observations of the studied traits.

u : overall mean specific to each trait;

S, :the fixed effect of i season of first calving;

T; : the fixed effect of ™ year of first calving;

Hy : the fixed effect of k" of herd, and

eji: random residual assumed to be independent

normally distributed with mean zero and variance.

Variance components and the genetic parameters for

the studied traits were estimated by WOMBAT

program (Meyer, 2005).

The univariate animal model was as follows:

y=Xb+Za+e

Where y is a vector of observations, b is the vector of

fixed effects with incidence matrix X, a is the vector

of random animal effect with incidence matrix Z and

e is the vector of random residual effect. The vector

of additive (animal) effect (a) was assumed to be

N~(0, Ac?, ), where A is the numerator relationship

matrix among animals in the pedigree file and &7, is

the additive genetic variance. The vector of residual

(environmental) effects (e) was assumed to be N~ (0,

Isze), where I being the identity matrix, and sze is the

environmental variance.

RESULTS AND DISCUSSION

Least squares means of the studied traits are
presented in table (1). From this table, all traits were
characterized by high coefficients of variation, that
reflecting the wide variation among the individuals
performance.

Table 1. Least square means (LSM)+standard deviation (SD) and coefficient of variation (CV) of the

studied traits

Traits LSM +SD CV%
Milk production traits

Lactation period (days) 202.12+ 66.5 33
Total milk yield (kg) 1176.53+ 350.66 45
305-day milk yield (kg) 1172.61+ 519.87 44
Longevity traits

Number of lactations (no.) 5.64+2.55 45
Productive life (days) 952.95+ 504.59 53
Total milk yield during the productive life (kg) 6905.04+ 3831.88 55

Environmental factors:

Means squares of the factors affecting the milk
production and longevity traits are presented in Table
(2). The effect of herd on all traits studied was
significant. While the effect of other factors was not
significant, except year of calving effect on lactation
period and all longevity traits expect total milk yield

during the longevity life. The effect of environmental
factors on longevity traits was significant in number
of lactation and longevity life with herd factor, while
the year of calving affect significantly with all
longevity traits. But season of calving is not
significant on all longevity traits.
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These previous results are in agreement with that
found by Aziz et al. (2001) and Cady et al. (1983)
they found that the year of calving and herd had a
significant effect on lactation period. Also, Aziz et al.
(2001) and Thiruvenkadan et al. (2015) reported that
season of calving had no significant effect on
lactation period. The longevity traits results of the
study were agreement with that recorded by Bashir et
al. (2007) who found significant effect of herd on
longevity traits in Nili-Ravi buffalo. The same results

al., 2007) that agreement with the results of the
present study. Also, Jakhar er al, (2016) found
insignificant effect of season on total milk yield.
Khattab et al. (2017) proved that the year of calving
had a significant effect on longevity traits. Moreever,
the significant effect of the year of first calving on
longevity traits reported by (Bashir et al. ,2007,
Galeazzi et al. ,2010 and Jakhar et al. , 2016), that
what agreement with the result reported in this study.
And the significant effect of the year on longevity

reported by Galeazzi et al. (2010) in Murra buffalo in traits may be due to different nutrition and
Brazil. In addition to, season of calving effect management system at different periods and
significantly one productive live and insignificant phenotypic trend (Khattab et al., 2017).
effect on life time milk yield and herd life (Bashir et
Table 2. Mean squares of the factors affecting the milk production and longevity traits
Source of Mean squares
variation Milk production traits Production Life
Lactation Total Milk 305-day Milk Number of Productive Total yield during
period Yield yield lactation life the productive life
(days) (Kg) (Ke) (No.) (days) (Kg)
Herd 28987 818912 805456 15 1220595 16518982
Year of first — 14518° 335241 322654 99" 4116273™ 12253182
calving
Season of first 2544 201582 303166 14 378611 10719384
Error 6194 116179 747365 5 190757 1328365
" Significant at P<0.05 Significant at P<0.01
Heritability estimates : genetics decrease, and the most effective in

Table (3) show the heritability estimates for the
studied traits. The heritability estimate of the total
milk yield (0.498), 305- day milk yield (0.492),
longevity life (0.498) and total milk yield during the
productive life (0.497) were the highest estimates
than the other study traits. Perhaps these higher
results of heritability are due to increase the genetic
variation, which causes individuals to show more
phenotypic variance. But the heritability of the
lactation period and numbers of lactations were lower
than the other studied traits, they were 0.189 and
0.069, respectively. Which indicates that, heredity
has a reasonable effect on the improvement of these
traits, and it is possible to genetically improve these
traits while improving the environmental conditions
that affect those traits from the other traits that

improving them, improving the environmental
conditions affecting them only.

From the literature the heritability estimates of
lactation period was 0.189 it was higher than the
estimates by Tonhati et al. (2000) that was 0.01,
Morammazi et al. (2007) 0.045, Khattab et al. (2017)
0.13 and EI- Bramony et al. (2014) 0.06. The
heritability estimates total milk yield was 0.492 it
was higher than the estimated by Zadeh et al (2016)
0.46, Tonhati et al. (2000) 0.38, Pareck et al. (2014)
0.29, Morammazi et al. (2007) 0.077 and El-
Bramony et al. (2014) 0.11. The heritability estimates
of adjusted milk yield (0.492) is higher than those
recorded by Pareek and Narang (2014) it was 0.19 +
0.08 and Khan et al. (2007) it was 0.243+0.05.

Table 3. Heritability (h%) estimates and their standard error (SE) for the studied traits

traits h’ SE
Milk production traits

Lactation period (days) 0.189 0.064
Total milk yield (kg) 0.498 0.007
305-day milk yield (kg) 0.492 0.018
Productive life traits

Number of lactations (no.) 0.069 0.037
Productive life (days) 0.498 0.006
Total milk yield during the productive life (kg) 0.497 0.007

Estimates of breeding values:

The breeding values and genetic trend are
presented in Table 4, 5 and Figure 1, respectively.
The estimates of breeding values of the studied traits
were varied widely. Also, the genetic trend of animal
and dam breeding value were insignificant for all

study traits, which indicated that the selection
programs weren’t applied for these herds. Bashir et
al. (2007) and Ahmed (2016) found positive genetic
trend for longevity and milk traits in Nili- Ravi
buffalo. In this study, the animal genetic trend was
positive for all traits were studied.
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Table 4. Breeding values of animals, sire and dam of studied traits in Egyptian buffalo

Traits Buffalo Sire Dam
Min. Max. Min. Max. Min. Max.
Milk production traits
Lactation period (days) -166 269 -14 25 -65 108
Total milk yield (kg) -881 1904 -146 269 -489 940
305-day milk yield (kg) -842 1417 -147 257 -503 951
Longevity traits
Number of lactations (no.) -3.23 3 -0.440 0.489 -0.532 0.922
Productive life (days) -649 5920 -68 82 -331 501
Total milk yield during the -5205 6417 -574 479 -1739 1861
productive life (kg)

Table 5. Regression coefficients and Standard error of estimated breeding values of buffalo and dam on
year of calving for studied traits

Traits Buffalo Dam
Regression Standard Regression Standard
Coefficients error Coefficients error
Milk production traits
Lactation period (days) 0.645 0.516 0.267 0.225
Total milk yield (kg) 3.332 4.031 0.375 1.705
305-day milk yield (kg) 3.784 3.949 -0.464 1.594
Longevity traits
Number of lactations (no.) 0.012 0.012 -0.002 0.002
Productive life (days) 3.935 3.567 -1.581 1.527
Total milk yield during the productive life (kg) 19.511 23.921 -5.202 6.995
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Figure 1: genetic trend of average breeding values (BVs) for buffalo cow (a), buffalo dam (b) and buffalo
sire (c) for total milk yield (TMY) , 305-day milk yield (ADJM), Lactation period (LP), Productive life
(TLP), Total milk yield during the productive life (TTMY) and Number of lactation (T parity) in

Egyptian buffalo.
CONCLUSION

The positive significance of genetic trend of
animal and dam breeding value of the milk
production and longevity traits indicates the
possibility of carrying out the genetic improvement
of these traits.
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