J. Agric. Sci. Mansoura Univ., 31 (11): 6987 - 6997, 2006

EFFECT OF ENVIRONMENT AND MANAGEMENT ON
PRODUCTIVE PERFORMANCE AND REPRODUCTIVE IN
BUFFALOES.
Set El-Habaeib S. Awad and Hoda Z. Hassan.
Animal Production Research Institute, Ministry of Agriculture, Dokki,
Cairo, Egypt.

ABSTRACT

A total of 1567 normal lactation records extending over 20 years (1985-2004)
of Egyptian buffalo cows and the progeny of 131 sires, located at three farms ie.
Mehallet Mousa, Sids and Gimmeza, Animal Production Research Institute, Ministry
of Agriculture, Egypt, were used in the present study.

Data of total milk yield (TMY), Lactation period (LP), dry period (DP), days
open (DO) and calving interval (Cl) were analysed according to the effect of sire, farm,
season and year of calving, parity and age at first calving (AFC). Data were analysed
using Mixed Model Least Squares and Maximum Likelihood Computer Program of
Harvey (1990).

The results obtained are as follows:

1. The overall means of total milk yield (TMY), Lactation period (LP), dry period
(DP), days open (DO) and calving interval (Cl), were 1444 Kg, 223 day, 243 day,
156 day and 465 day, respectively.

2. Farm had highly significant effect on (TMY and LP), while non significant effect on
DP, DO and Cl.

3. Sire had highly significant effect on the examined productive and reproductive
traits.

4. Season and year of calving had highly significant effect on the examined
productive and reproductive traits, calving during Winter and Spring season had
the highest TMY and LP. While, animals calving during Summer season had the
lowest ones when compared to those calving in other season.

5. Parity had highly significant effect on all studied traits. Each of TMY and LP tend
to increase as parity progress till the 5" parity and then decreased. While DP, DO
and Cl tend to decrease with the advance in parity.

8. All partial linear and quadratic regression coefficients of TMY, LP. DP,. DO and CI
on each of AFC and DO were significant (P<0.01), except the linear regression
coefficient of DO on AFC it was non significant.

7. The obtained results indicated to the role of the managerial level as well as the
appropriate environmental conditions, i.e. (better feeding, better management,
reduction of heat stress, better control of disease including vaccination
programmes and wide spread milk recording and testing systems) to have great
impacts on milk production and reproductive traits of the Egyptian buffaloes
raised under the government farms in Egypt.

INTRODUCTION

Since long age Egyptian buffaloes have been raised mainly under
farming systems. They are the traditional provider of milk and meat. No doubt
it, by an important role as reserve capital for the farm families (Zava, 1995).
Therefore, by several ways the farmer tried to maintain the level of milk and
meat by improving the management and environment of has own animals.
Generally, milk production traits for buffaloes had paramount economic
importance on the maintenance of dairy animals (FAO, 1992). Consequently,
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Generally, milk production traits for buffaloes had paramount economic
importance on the maintenance of dairy animals (FAO, 1992). Consequently,
the poor representation important riche in sustaming the factors related to this
concept, thus the low productivity of Egyptian buffalo several factors arise,
some of which are related to the system of management and the poor
environmental conditions under which lactating buffalo are being raised
(Badran et al., 2002).

The main objectives of this study are to estimate: the role of some non
genetic factors which influence some productive traits i.e. total milk yield
(TMY), Lactation period (LP) and dry period (DP), as well as some
reproductive traits i.e. days open (DO) and calving interval (Cl).

MATERIAL AND METHODS

Normal productive and reproductive records of Egyptian buffaloes were
collected from three Experimental Stations belonging to the Animal
Production Research Institute, Ministry of Agriculture, to be use in this study.
The three farms are Mehallet Mousa in the Northern part of the Delta, Sids in
the Upper Egypt and Gimmeza in the Middle of the Delta. Feeding systems
managerial and breeding policy of the herds were as reported by Mourad et
al. (1985); Afifi et al. (1992) and Ayyat et al. (1997).

A total of 1567 records of all available lactations given by 480 buffaloes
and 131 sires produced during a period of 20 years started in 1985 were
analysed. The traits investigated included productive traits i.e. total milk yield
(TMY), lactation period (LP) and dry period (DP), as well as reproductive
traits i.e. days open (DO) and calving interval (Cl).

Data were analysed using Mixed Model Least Squares and Maximum
Likelihood Computer Program of Harvey (1990). The model used included
farm, season of calving, year of calving and parity as fixed effects, age at first
calving in month (AFC) and days open (DO) as a covariates sire within farm
as random effect, as follows:

Yikm= M + Fi + S+ My + Y, + Py, + by (X1_|_k|m X~ rigiam) + D2 (Xijm - X 1u|\|m) + b,

(x2|;klm i x 2uklm) + b4 (x2||k|m =K Zuklr'r:)2 + e||ktm
Where Yjxma = the individual observation; p = the overan mean; F, = the fixed
effect of the i" farm; s; = = the random effect of the | sire within the i" farm;
M, = the fixed effect of the k™ season of calwng Y, = the fixed effect of the l"‘
year of calving; P, = the fixed effect of the k™ parity of calving; b; and b, = the
linear and quadratic regression coefficient, respectively of the different traits
studied on age at first calving in months (AFC); ka.m = the age at first calving
in months for the corresponding Yikm X 1jum = the mean of age at first
calving in months; b; and b, = the linear and quadratic regression coefficient,
respectively of milk yield in kg or lactation period in days or dry period in days
or days open in days or calving interval in days on age at calving in months;
Xaium = days open in days for the corresponding Yijum; X_Zijk,,.n = the mean of
days open in days; ejumn = random element having expectation zero mean
and variance ¢°,.
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RESULTS AND DISCUSSION

Means and variation of uncorrected records:

Means, standard deviations (SD) and coefficients of variations (CV%)
for productive and reproductive traits of Egyptian buffaloes are presented in

table 1.

Means of total milk yield (TMY), lactation period (LP) and dry period
(DP) were 1444 kg, 223 day and 243 day respectively. The present results
are lower than those reported by Mahdy et al. (1999 and 2001) (1554 kg TMY
and 265 day of LP) on Egyptian buffaloes. The estimates results of TMY is
lower than the estimate of 2131, 1496, 2286 and 1713kg reported by
Pagnacco et al. (1992); Tonhati et al. (2000) and Rosati and Van Vieck
(2002) working on ltalian and Brazilian buffaloes, respectively. In the same
time higher values were illustrated by Mostageer et al. (1981) 1160 kg in
199day and El-Azab (2006) 1245kg in 296 days with Egyptian buffaloes.

Table (1): Mean, standard deviation (SD) and coefficient of variability

(CV%) for different traits studied.

Trait Mean SD CV% 1
TMY, kg 1444 606.9 42
LP, d 223 L.t 34
DP, d 243 b i BT 46
DO 156 87.6 56
Cl, d 466 104.0 22

Means of days open (DO) and calving interval (Cl) were 156 and 466
day, respectively, Table (1). The present means were shorter than those
obtained by Afifi et al. (1992); EI-Wardani (1995) and Mahdy et al. (2001).

The relatively long DO and ClI with lower productivity of buffaloes could
be attributed to poor management decisions and to the lack of efficiency in
heat detection together with the absence of an effective selection program for
reproductive performance. The same conclusion was obtained by Mourad et
al. 1985 and Mahdy et al. 2001. The standard deviations for examined all
traits were extremely high, which inflated the values of the coefficient of
variations indicating high variability among buffaloes of those herds for all
traits under investigations. The differences between our results and those
reported by other workers could be due to differences in climate and
managerial conditions and/or genetic differences in herds.

Sire:

Sire differences in all lactations productive and reproductive traits
(Tables 2 and 3) were highly significant (P<0.01). These results are in
agreement with those obtained by Ashmawy (1991); Khalil et al. (1992);
Mahdy et al. (1999&2001); Ayyat et al. (1997); El-Arian (2001) and El-Azab

(2006).
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Table (2) Analysis of variance for productive traits in Egyptian buffaloes.

Total Lactation Dry

S.0.V. D.F. milk yield period period
M.S. F M.S. F M.S. F
Sire 130| 486993.1 | 1.8** | 14359.3 |2.9**| 153954 | 1.6**
Farm 2 (1739312.5|6.5** | 18694.9 |3.8*| 275355 | 28

Season of calving | 3 |1664146.4|6.2* | 42927.0 |8.7"" 43238.3 | 3.6

Year of calving 19 [1096583.7| 4.1** | 6025.1 | 1.2 | 2569523 | 2.7**

Parity 4 |5983561.8|22.4*| 42509.2 [8.6**|185124.4/19.5™
| Regressions :

AFC, Linear 1 |1204139.4| 4.5 | 29518.2 |60.** | 46525.5 | 4.9""
AFC, Quad 1 [1043587.5|3.9** | 23614.7 |4.8™"| 38929.5 | 4.1™"
DO, Linear 1 |1337932.7|5.0** | 20662.7 |4.2"* | 40828.5 | 4.3
DO, Quad 1 [1123863.5|4.2** | 19186.8 | 3.9*"| 37030.5 | 3.9""
Remainder 1404 267586.5 4919.7 9491.9

* (P<0.05) = (P<0.01)

Table (3) Analysis of variance for reproductive traits in Egyptian

buffaloes.
Days open Calving interval
i BF " s, F M.S. F
Sire 130 25982.4 1.8% 16054.2 | 1.96™
Farm 2 29297.9 2.0 15611.3 1.9
Season of calving 3 119128.5 | 8.1 75279.2 ity
Year of calving 19 30750.9 2.1 28862.3 36
Parity 4 93763.4 6.4 64640.4 {5
' Regressions :
AFC, Linear 1 52736.2 3.6 48983.2 6.0**
AFC, Quad 1 46876.6 3.2 424521 5.2*"
DO, Linear 1 - - 52248.7 6.4**
DO, Quad 1 - - 39186.5 4.8
Remainder 1404 14648.9 8163.9
* (P<0.05) = (P<0.01)

In this respect, insignificant sire effects on LP, DP and Cl in Egyptian
and Indian buffaloes were noticed by Afifi et al. (1992); Jain and Tailor (1994)
and El-Arian (2001). Generally the small value and insignificant sire effect on
LP, DP and Cl clarified that the genetic improvement of these traits may not
be possible through sire selection, but it could be mainly brought about
improvement in managerial practices.

Farm:

Farm had highly significant (P<0.01) effects on TMY and LP and non
significant effects on DP, DO and Cl (Tables 2 and 3). The milk yield in
Mehallet Mousa farm was (1510 kg) higher than that (1240 and 1320 Kg) in
Seds and El-Gemmaza farms, respectively (Fig. 1).
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Farm

Fig. 1: Effect of farm on milk yield (kg), Lactation period (day). dry
period (day), days open (day) and calving interval (day).

Season of calving:

Differences due to season of calving were highly significant (P<0.01) in
both productive and reproductive traits (Tables 2 and 3). Buffaloes calving
during Winter and Spring seasons had the highest TMY and Longest LP.
While, animals calving during Autumn season had the longest DP, DO and
Cl. In the other side, animals calving during Summer season had the lowest
ones when compared to those calving in other seasons (Fig. 2). At Winter
and Spring calv=rs are usually fed remarkable enough green foder in addition
at these seasons favorable weather producing high quantities of milk yield.
Khalil et al. (1992); Mahdy et al. (2001) and El-Azab (2006) reached to the
same conclusion that seasonal variations in productive performance are due
to nutrition and climate conditions.
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Fig. 2: Effect of season of calving on milk yield (kg), Lactation period
(day), dry period (day), days open (day) and calving interval
(day).

In the other side, the Scring and Summer calvers had shorter DO and
Cl than Winter and Autumn calvers (Fig. 2). Similar results were obtained by
Ayesh (1992); Ibrahim (1998) and Mahdy et al. (2001) they attributed these
reproduction traits to higher sexual activity for the animals calving in Summer
and Autumn (lbrahim, 1998). Also, El-Arian (2001) on Murrah buffaloes,
found tnat the season of calving had high significant effects on 305-dMY
(P<0.01), significant effect (0.05) on DP and insignificant effect on Cl.
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Year of calving:

Year of calving had highly significant (P<0.01) effects on all studied
traits except LP it was non significant (Tables 2 and 3). These results are in
agreement with those reported by Ayesh (1992), Afifi et al. (1992); Khalil et
al. (1992); Ibrahim (1998); Mahdy et al. (2001) and El-Azab (2006). However,
no specific trend was noticed for the significant effect of year of calving on
studied each trait (Fig. 3). Although TMY increased from 927kg in the 1985 to
nearly 1750 kg in the 2002 year.
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Fig. 3: Effect of year of calving on milk yield (kg), Lactation period (day),
dry period (day), days open (day) and calving interval (day).
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Parity

It is evident that differences due to parity are highly significant (P<0.01)
for both productive and reproductive traits (Tables 2 and 3). Least square
means for TMY increased with the advance in parity up to the 5" lactation.
The same trend was observed for LP (Fig. 4). This coincides with the
increase in cow weight, age, udder development and consequently the
increase in fed consumption. These results are in agreement with those
obtained by Ashmawy (1991); Khalil et al. (1992) and Mahdy et al. (2001).
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Fig. 4: Effect of parity on milk yield (kg), Lactation period (day), dry
period (day), days open (day) and calving interval (day).
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Regarding the reproductive traits it showed decrease as parity
progress (Fig. 4). Several investigations showed the long days open period to
reaching mature body size, poor nutrition, inactive ovaries, silent heat, late
access to bull. non ovulatory estrus, infertile services, and inbreeding are the
factors lead to lower the reproductive efficiency of buffaloes (Khalil et al.,
1992 and Mahdy et al., 2001). In addition, prolonged first lactation Cl was
found to be due to the insufficient hormonal control of the hypothalamo-
pituitary-ovarian axis through the first two parties (Ibrahim , 1998).

Age at first calving and days open:

Estimates of partial linear and quadratic regression coefficient of TM™Y,
LP, DP and CI highly significant (P<0.01) on AFC (Tables 2 and 3) and non
significant for DO on AFC. All the estimates of linear regression coefficient
were positive except DP but the quadratic regression coefficient were
negative for all studied traits.

The results indicated that for each one month increase in AFC, an
increase of 9.31 kg in TMY, 1.19 day in LP, 1.69 day in DO and 0.57 day in
Cl. while decrease of 0.11 day in DP would be expected, (Table 4). These
results are in agreement with Rashad (1989) and El-Arian (2001). They
reported significant effects of age at first calving on most milk traits. However,
the contrary trend was observed by many investigators especially for all
lactations (Khalil et al., 1992 and Afifi et al., 1992).

Table (4): Partial linear and quadratic regression coefficients of different
traits studied on age at first calving (AFC).

Dependent Partial regression coefficients
variable Linear + €.E. Quadratic £ S.E.
TMY, kg 93114 -0.1520.3

LP, d 1.19+1.1 -0.06+0.05
DP,d -0.1120.07 -0.05+0.06
DO.d 1.69£1.63 -0.05+0.07
Cl. d 0.57+1.37 -0.06+0.05

Quadratic regressions for productive and reproductive traits studied on
AFC were negative values (Table 4). In the same direction, including days
open (DO) as a linear and quadratic regression coefficients in the model
showed highly significant (P<0.01). Positive partial linear regression
coefficient for all traits studied on DO (Table 5). The positive association
between AFC and TMY may be related to the delayed effect of gestation on
reducing milk yield, partioning the available nutrients between milk synthesis
and the development of concepts animals with larger days open period El-
Arian (2001). The linear regression coefficients values of various traits
studied on DO revealed that the increase of DO by one day will yield an
increase of TMY by 0.79 kg, LP by 0.15 day, DP by 0.75 day and ClI by 0.96
day. The quadratic regression coefficients were negative and highly
.’ significant for all studied traits. These coefficients were negative (Tables 2, 3
| and 5). In the other side, Khalil et al. (1992) and El-Arian (2001) recorded
highly positive significant (P<0.01) effects for DO on TMY and LP of Egyptian
and Indian buffaloes.
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Table (5): Partial linear and quadratic regression coefficients of different
traits studied on Days open (DO).

Dependent Partial regression coefficients
variable Linear  S.E. Quadratic * S.E.
TMY, kg 07904 -0.001 +0.002
LP.d 0.15£0.06 -0.0002+ 0.0003
DP,d 0.75 £ 0.06 -0.001 £ 0.0002
Cl.d 0.96 £ 0.01 -0.001 + 0.00003
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