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The buffalo is considered as fast-growing meat producing animal compare to
cattle with lower cholesterol and higher nutrition content. This study was
planned to elucidate the variation of body weight and average daily gain in both
indigenous and F1 crossbred (IndigenousxMediterranean) buffalo. Body weight
was measured every three months from birth up to yearling stage for both
indigenous (28-195 kg) and F1 crossbred (35-220 kg) buffalo progenies during
the year 2011-2014. It was observed that body weight of indigenous buffalo
significantly (p <0.05) differed in pre-weaning stage for first parity (81 kg)
compared to second parity (73 kg) while seasonal variations showed similar
differences (p <0.05) in pre-weaning (86 kg in winter) and post-weaning (177 kg
in winter) periods. However, there were no significant variations (p >0.05)
found for body weight in crossbred buffaloes except differences (p <0.001 to p
<0.05) from pre-weaning (110 kg) to post-weaning (207 kg) during the change
of year. Significant differences (p <0.05-p <0.01) were observed for the effect of
two parities and three seasonal variations at three (566 and 642 g), six (488 and
540 g) and nine (485 and 552 g) months of age in average daily gain of
indigenous buffalo progenies, respectively. No significant variations were
identified in crossbred progenies excluding year (p <0.001 to p <0.05) while
highest average daily gain was found in three (818 g/day), six (600 g/day) and
nine (631 g/day) months of age. Crossbhred buffaloes were found to be superior
compared to indigenous which could be used in the meat industry through a
systemic breeding programme.
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Introduction

economy of meat production but it is a complicated process

The population of buffalo is about 1.49 million where 40%
are found in the coastal areas of Bangladesh (DLS, 2018).
The number of buffalo is unsatisfactory because of lower
production capacity and predominant use for draft purposes
with traditional husbandry practices. Faruque (2003)
revealed that the abundance of 0.77 million buffalo
population were distributed in the flood plain of
Bramhaputra-Jamuna and Ganges-Meghna and different
institutional on station farming in which 100,000 buffalo
cows used for overall draft or milk purposes.

In a grazing production system, the buffalo is considered as a
valuable meat producing animal because of faster growth
than Bos indicus or taurus (Angulo et al., 2006). Although,
buffalo meat is better than beef in regard to its lower
cholesterol and higher nutrition content (Giordano et al.,
2010), it is not as well liked as cattle meat in Bangladesh
followed by goat and sheep. Growth rate is highly associated
with productive and reproductive traits concerning the

for linking with genetics, non-genetic factors and their
interactions (Agudelo-Gomez et al., 2009).

Therefore, it is important to know the variations of growth
traits in buffalo populations. Regarding this aspect,
differences of growth traits in body weight and daily average
gain between indigenous and crossbred buffalo populations
was assessed as first-time study in Bangladesh owned by Lal
Teer Livestock Development (BD) Limited (LTLL), one of
the promising private research stations.

Materials and Methods

Study areas and data collection

The study was conducted in the research and development
(R&D) farm of LTLL located in Uthura, Bhaluka,
Mymensingh, Bangladesh from which data of growth traits
during 2011 to 2014 were collected from 33 indigenous and
35 crosshred buffalo progenies. Live body weights of
indigenous and F1 crossbred buffaloes were measured by
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digital weight balance at birth (BW,), three (BWs,), six
(BWs), nine (BWgy) and twelve months (BW,,) of age.
Growth rates were derived as average daily gain at three
(ADGq.3), six (ADGgs), nine (ADGg.g) and twelve months
(ADGq.1») of age. The birth seasons of buffalo progenies
were categorized into summer (March to June), rainy (July to
October) and winter (November to February).

Management of buffaloes

The buffaloes were kept in face-in housing system with
paved floor and 3.3 ft apart from each individual. Feeding
system (2.5% of body weight as dry matter) was similar for
all the studied population except few variations in the
production of seasonal and perennial fodder, type of supplied
straw, temperature, rainfall and disease incidences. The
indigenous and crossbred buffalo progenies were originated
from the semen of two indigenous buffaloes and straws of
five imported sires (IndigenousxMediterranean).

Statistical analysis

The significance of different fixed factors was tested by the
general linear model (GLM) procedure under RBD
experimental design of the statistical analysis system (SAS)
version 9.1.3 (SAS Institute Inc., Cary, NC, USA) including
two sample t hypothesis tests (both independent and paired).
The descriptive statistics and mean separation were
calculated using statistical package for the social sciences
(SPSS) version 16.0 (SPSS Inc., Chicago, IL, USA) with
Tukey’s HSD mean separation post hoc test. The statistical
model was:

Yijim = U+ Pi+ Gj+ Si+ T+ €jjkim

Where:

Yijum; the dependent variable

u; the overall mean

P;; the fixed effect of i parity

Gj; the fixed effect of j™ sex

S the fixed effect of k™ seasonal effect
T,; the fixed effect of 1" year

Ejjim; the residual error

Results and discussion

Comparison between body weights

The body weights of indigenous and F1 crossbred buffaloes
are presented in Table 1 and Table 2, respectively. The
average birth weight of indigenous and crossbred progenies
were 28 and 35 kg, and were not significantly affected by the
factors examined as dam parity, calf sex, season or year of
birth. In pre-weaning stage for indigenous calves, parity and
season had significant (p <0.05) effects on body weights at
three months of age (average 77 kg). These data showed that
body weights were higher in first parity than second and also
for calf born in winter than the rainy or summer seasons.
Weights of crossbred calves were affected by year of
calving. At weaning (6 months), body weight of local calves
averaged 113 kg and were affected by season of birth
(p=0.06) with calves born in winter being heaviest at
weaning. Seasonal effects observed (p=0.04) for body weight
changing at nine months in indigenous progenies at winter
by 177 kg than 142 kg in rainy and 134 kg in summer
seasons. The above findings suggested that body weights of
indigenous and crossed buffalo populations were varied by
the effects of both environment and genetics.
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Table 1. Effect of different factors on body weight of indigenous
buffalo

Mean+SEM
BW, BW; BWs BWjy BWy,

Factors n

Parity

First 19 29.68+1.08 80.63+3.65 118.53+5.40 151.00+5.53 188.26+8.88
Second 14 25.93+2.07 72.57+4.98 106.50+7.40 156.79+14.73 203.86+19.25
P value 0.478 0.048 0.075 0.074 0.212
Sex

Male 18 28.56+1.43 79.83+4.95 119.56+6.81 163.44+11.06 206.56+13.11
Female 15 27.53+1.76 74.074#2.95 106.0745.11 141.47+6.51 180.87+13.52
P value 0.887 0.295 0.698 0.949 0.929
Season

Summer 10 27.30+1.54 67.50°+4.43 99.60+7.06 134.10°+8.37 161.70+10.87
Rainy 10 29.10+1.92 75.80+3.78 110.50+5.48 142.10°+9.50 184.70+16.13
Winter 13 27.92+2.16 85.80%#5.45 126.31+7.93 177.08%+12.29 228.23+15.15

P value 0.861 0.030 0.060 0.036 0.108
Year

2011 13 25.92+#2.23 72.38+5.37 105.54+7.94 149.23+13.67 197.08+19.46
2012 4 29.00+1.78 98.25+8.29 148.50+11.82 199.25+18.95 241.00+18.81
2013 7 30.57+#2.10 79.29+6.51 119.29+7.31 153.14+10.87 201.29+17.53
2014 9 28.89+1.57 73.22+1.84 104.67+3.20 139.44+4.50 166.22+7.36

P value 0.672 0.531 0.417 0.308 0.337
Overall 33 28.09+1.11 77.21+3.02 113.42+4.47 153.45+6.90 194.88+9.55

BW,=Body weight at birth, BW;=Body weight at three month, BWs= Body
weight at six month, BWy= Body weight at nine month, BW1,= Body weight
at twelve month and SEM=Standard error of mean

Table 2. Effect of different factors on body weight of the F1 buffalo
(IndigenousxMediterranean)

Factors n Mean+SEM

BW, BW; BWs BWjq BWj,

Parity

First 28 35.04+0.92 96.54+2.89 145.93+4.71 184.29+5.47  220.50+6.85

Second 7  35.14+1.94 94.00+7.20 137.00+8.07 170.29+11.65 216.50+17.28
P value 0.459 0.704 0.711 0.722 0.530
Sex

Male 19 35.53+1.08 96.37+3.29 144.26+4.58 184.16+4.91 212.53+6.64
Female 16 34.50£1.27 95.63+4.49 144.00+7.30 178.31+9.32 217.53x11.70

P value 0.931 0.934 0.777 0.690 0.595
Season
Summer 7  36.00+1.48 99.43+5.10 142.85+6.93 181.1446.53 219.43+7.03

Rainy 23 34.70+1.02 97.52+3.06 146.09+5.52 182.39+7.20 222.28+9.41

Winter 5  35.40+2.87 84.40£9.78 137.00+10.48 177.80+7.96 219.70+4.33
P value 0.572 0.316 0.592 0.529 0.548
Year

2012 12 36.25+1.53 109.75°+3.08 166.75°+6.36 206.58°+8.71 252.42°+11.00
2013 17 34.35+1.00 93.59°+2.73 135.29°+3.63 169.24°+5.17 202.44°+6.72
2014 6 34.67+2.51 75504350 124.00°46.19 166.00°+4.26 203.17°+2.91
P value 0.911 0.001 0.005 0.025 0.019

Overall 35 35.06+0.82 96.03+2.68 144.14+4.10 181.49+4.97  219.70+6.36

BW,=Body weight at birth, BW;=Body weight at three month, BW= Body weight at
six month, BWg= Body weight at nine month, BW;,= Body weight at twelve month
and SEM=Standard error of mean

The comparative analysis for body weight in both indigenous
and crossbred buffalo progenies revealed increasing trend (p
<0.001) between consecutive two periods (Figure 1a). These
data suggested that consequence weights were in increasing
patterns in both types of buffalo calves with different rates
from birth to yearling stages. Body weight in both
indigenous and crossbred buffalo calves showed significant
variances (Figure 1b).

In Egyptian buffalo progenies (Shahin et al., 2010), the
average body weights at birth, three, six, nine and twelve
months were recorded as 34, 77, 114, 148 and 179 kg,
respectively. These results agreed with our findings for
indigenous buffalo progenies, except slightly lower birth
weight. In another study, Pandya et al. (2015) reported body
weights in Indian local Surti buffalo at birth, three, six and
twelve months of age were 25, 50, 72 and 130 kg,
respectively. The findings of Afzal et al. (2009) identified 35
and 37 kg birth weight of Nili-Ravi buffalo progenies in stall
feeding and open grazing condition in Pakistan were also
agreed with our findings. In Pakistani Nili-Ravi buffalo, birth
weight was 36 kg (Akhter et al., 2012) which was similar
with our F1 crossbred buffalo progenies, but weaning (66 kg)
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and yearling (146 kg) weights of that study were much lower
than our findings either in crossbred and indigenous
progenies which indicated the effect of breed with better
management in stall feeding. The study of Zaba and
Clevarier (2001) and Rodas-Gonzaélez et al. (2001) found 201
and 235 kg weaning weight of buffalo progenies in
Argentina and Venezuela, respectively. These results were
much higher than our findings either in indigenous and F1
crossbred progenies. Such findings indicate a beef breeding
programme while our breeding programme has focused on
developing a dual-purpose buffalo breed.
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Figure 1. Comparison between body weights for
indigenous and crossbred buffalo. Body weight variations
from birth to yearling with three months interval in
indigenous and crossbred progenies individually (a);
variation of body weights between two breeds in five weight
measuring periods mentioning birth to yearling (b). Data are
means (n of indigenous = 33 and n of crossbred = 35) +
standard error of the mean, except when error bars are
smaller than symbols. Consecutive two means of different
weight measuring periods on each line with specific mark
(*** = p< 0.001) differ significantly. Means on each pair of
bars with different marks (* = p< 0.05, *** = p< 0.001)
differ significantly.

Comparison between daily gains

Average daily growth rate of indigenous and F1 crossbred
buffalo calves are shown in Table 3 and Table 4. Growth rate
of indigenous buffalo progenies was 543 g/day and varied (p
<0.05) with parity and seasonal effects at three months of
age while in crossbred calves the average growth rate was
678 g/day. In indigenous calves, growth rate was higher in
first parity (566 g/day) than second (519 g/day), and also in
winter (642 g/day) than other two seasons. Similar
observations were identified in weaning and post weaning
stages with the average of 469 and 600 g/day in local, and
464 and 543 g/day in crossbred buffaloes. The growth rate at
yearling stage was not varied by the effect of examined
factors in two studied breeds except for year of calving (506
g/day) for crossbred.

The average daily gain of crossbred calves showed lower
trend (p <0.001) between all consecutive two periods (Figure
2a), but growth rate of indigenous buffaloes declined from

—
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three to sixth month of age (p <0.001) and then remain same
up to twelve months. These data indicated that growth rate
decreased according to age in crossbred buffaloes but the
indigenous progenies retained their growth rates stable in
adverse situation of post weaning because of their
adaptability for place of origin than crossbred. Growth rate
was significantly lower in indigenous calves in all the
measuring periods except yearling age (Figure 2b). These
results showed that the growth rate of indigenous buffaloes
was lower than that of crossbred due to additive genetic
effect.

a
29 —4—Indigenous «+-W-+ Crossbreed
700 W
wol e ..
- e, -
a0 = il
< s00 \ 3 .
7 e g
= 400
z
£ 300
200
100
0
ADGO-3 ADG0-6 ADG0-9 ADGO-12
Time of average daily gain measurement
b

BCrossbreed

DOlndigenous

ADGO0-6 ADG0-9 ADGO-12
Time of average daily gain measurment

Figure 2. Comparison of average daily gain between
growth rates for indigenous and crossbred buffalo.
Differences of average daily gain from birth to one year of
age with three months interval timing in both indigenous and
crossbred buffalo progenies (a); variation of average daily
gain between two breeds in five weight measuring periods
from birth to yearling (b). Data are means (n of indigenous =
33 and n of crossbred = 35) + standard error of the mean,
except when error bars are smaller than symbols. Average
daily gain between two measuring points on each line with
specific mark (*** = p< 0.001) differ significantly. Means on
each pair of bars with different marks (* = p< 0.05, *** = p<
0.001) differ significantly.

The findings of Afzal et al. (2009) indicated 415 and 433 g
growth rate per day in Pakistani Nili-Ravi buffalo progenies
using stall feeding and open grazing at nine month of age
suggesting limited effect of changing feeding systems. The
pre-weaning and post-weaning growth rate of Nili-Ravi
buffalo progenies were 316 and 301 g/day in Pakistan but
those were much lower than our observed growth rate in both
indigenous and crossbred buffalo progenies (Akhter et al.,
2012) which might be the result of breed and management
variation. Their results were slightly agreed with Shahin et
al. (2010) who mentioned 490 and 380 g/day for pre and
post-weaning periods in Egyptian indigenous buffalo
progenies, respectively. The significant difference of daily
average growth rate in different years reflected the
superiority of semen used in Al including slightly variation
in the level of management, availability of good quality feed,
temperature and humidity. Body weight gain of animals after
weaning is a substantial feature for growth evaluation which
is not only limited within breed, sex, nutrition etc. but also

J. Agric. Food Environ. 2(1): 77-80, 2021 79



the measures of bone growth and body length as those are
influenced the growth of organs, muscle, and adipose tissue
(Alves and Franzolin, 2015). Campélo et al. (2004) reported
that the maternal effect is slowly faded away after weaning
and the direct genetic effect contributed more in the growth
of the animals thereafter.

Table 3. Effect of different factors on average daily gain of
indigenous buffalo

Factors n Mean+SEM

ADGo,g ADGQ,G ADGo,g ADGo,lz
Parity
First 19 565.95+37.26  488.16+28.62  449.32+19.65  434.21+24.72

Second 14 519.14+41.80  442.86+33.21 484.86+50.86  487.57+50.56

P value 0.013 0.040 0.032 0.162

Sex

Male 18 570.17445.91  500.28+32.77 499.78+38.61  487.50+35.08
Female 15 517.20+26.05  431.33+24.86 421.93+22.60  420.07+36.73
P value 0.135 0.664 0.972 0.910

Season

Summer 10 447.50°+40.67 397.80°+33.14  395.70°+27.89 368.50+27.67
Rainy 10 519.40°+39.32 447.50°+30.79 418.80°+35.60 426.30+46.00
Winter 13 642.46%+43.66 540.15%35.09  552.31%+40.86 548.31+39.36

P value 0.003 0.020 0.023 0.109

Year

2011 13 517.23#45.10  437.77+35.45 456.92+445.90  469.00+50.79
2012 4 770.25+77.29  656.50+57.16 630.75+73.31  580.75+55.06
2013 7 540.43+62.81  487.00+36.63 453.86+36.40  467.14+48.99
2014 9  49256+15.76  416.56+18.78 409.44+18.56  376.22+22.04
P value 0.075 0.118 0.152 0.270

Overall 33 546.09+27.70  468.94+21.70 464.39+24.09  456.85+25.69

ADGg;=Average daily gain from birth to three month , ADGq.c=Average daily gain
from birth to six month, ADGq.g=Average daily gain from birth to nine month, ADG,.
12=Average daily gain from birth to twelve month and SEM=Standard error of mean

Table 4. Effect of different factors on average daily gain of F1
buffalo (IndigenousxMediterranean)

Factors n MeantSEM

ADGq.3 ADGg.s ADGg.o ADGq.1;
Parity
First 28  683.75£30.90 609.50+25.78  552.93+20.09 508.29+18.41
Second 7  655.57#61.47 560.29+41.12 501.29+38.52 497.29+43.54
P value 0.994 0.870 0.843 0.458
Sex
Male 19 676.16+34.44 597.37+24.89  550.58+17.29 509.58+16.77
Female 16 680.44+44.68 602.38+39.52 533.13+34.00 501.94+31.62
P value 0.919 0.794 0.693 0.593
Season
Summer 7  704.71#46.68 587.43+32.50 537.86+21.24 502.71%17.78
Rainy 23 698.96+29.69 612.35+29.51 547.35+26.02 514.22+24.91
Winter 5  545.00+110.42 558.40£66.59 527.40+30.83 473.40+11.10
P value 0.286 0.598 0.538 0.483
Year
2012 12 818.08°+31.81 717.58°+35.04 631.33%+31.91 592.58%+29.08
2013 17  658.82°+25.16 554.76"+19.55 499.82°+18.98 460.71°+17.91
2014 6  452.83°+33.34 491.00°+40.33 486.33"+13.40 461.67°+5.91

P value 0.000 0.008 0.031 0.020
Overall 35  678.11+27.27 599.66+22.21  542.60+17.92 506.09+16.82

ADG.;=Average daily gain from birth to three month , ADGgs=Average
daily gain from birth to six month, ADGq.,=Average daily gain from birth to
nine month, ADGo.;,=Average daily gain from birth to twelve month and
SEM=Standard error of mean

Conclusion

It is concluded that crossbred buffalo progenies are superior
compared to indigenous regarding body weight and average
daily gain. Although parity and seasonal effects were
influenced the growth traits of local progenies the superiority
of sire was enhanced the growth traits in crossbred
progenies. Therefore planned crossbreeding programme
between indigenous and Mediterranean buffaloes has a
bright prospect for meat production sector in Bangladesh.
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