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intake is inadequate and becomes secondary 
deficiency when other factors in the diet interfere 
with the absorption and metabolism. Overdose 
supplementation of trace minerals than its 
requirement is common practice at field level. 
In that concern, over supplementation of one 
mineral may interfere with the absorption and 
availability of other minerals.4 To resolve this 
problem, supplementation of organic minerals 
was developed, in that minerals are chelated with 
organic source and relatively high bio-available 
compared to inorganic minerals.4 There are 
several studies in different animal species with 
different sources of different mineral elements, 
which have revealed notable differences in the 
bioavailability of organic and inorganic minerals. 
Studies suggest that binding of Cu, Zn, Fe and 
Mn with amino acids and peptides can enhance 
the bioavailability of these trace minerals, 
thereby leading to improved milk production, 
growth, reproduction and general health status 
in livestock.5 Due to the shortage of the literature 
on the effect of chelated mineral on the mineral 
concentration of buffalo calves, the present study 
has been planned to evaluate the efficacy of 
chelated mineral mixture on growth performance 
of buffalo calves.

METHODOLOGY

S
ixteen buffalo calves of 4-8 months of age 
were� selected� at� farmer’s� field� level� from�
two different buffalo farms of Surat district. 

Before the commencement of experiment, all the 
buffalo calves were dewormed against parasites. 
After the preliminary adaptation period of seven 
days, buffalo calves were divided into two groups 
of eight calves in each group on the basis of body 
weight and age (Table 1). Both the groups at both 
the farms rearing condition and feeding pattern 
were similar. In group T1 (control) animals were 
fed with seasonal green fodder, paddy straw and 
concentrate mixture throughout the experiment 
period while group T2 animals were fed similar 
to group T1 but supplemented with chelated 
minerals @ 25g per day. The trial continued for 
150 days. Experimental buffalo calves were tied 
in well ventilated common shed and feeding and 
watering separately in both the farms. All the 
experimental animals were weighed before start 
of experiment and thereafter at fortnight interval 
using standard platform weighing balance. The 
body weight was recorded in the morning before 
providing water or feed to the buffalo calves 

which were used for determining the growth rate. 
For feeding intake parameters, all the groups of 
calf inputs feeding of 24 hrs at fortnight interval 
measured. Body measurements viz. height of 
withers, body length, chest girth and abdominal 
girth of experimental animals were recorded 
in centimetres (cm) at the beginning and at the 
monthly interval during the experiment. Body 
measurements were recorded in the morning 
before providing feed and water to the animals.

Statistical Analysis

T
he data were analysed statistically 
using standard methods. The data were 
expressed as Mean ± SE and were analysed 

by one-wayANOVA using general linear model 
of�SPSS�version�14�and�Duncan’s�multiple�range�
tests was applied to test the significance at P< 
0.05.

RESULTS AND DISCUSSIONS

Daily Weight Gain (g/Day)

A
verage daily weight gains up to 105 
days revealed insignificant between 
experiment group T2 and T1. On the 

150 days, average daily weight gains of treated 
group T2 and control group T1 were 141.60 
and 159.89 g/d, respectively (Table 1). The 
results of the study revealed that on or after 
120 days of experiment, there was significantly 
higher (P<0.05) bodyweight gain in T2 group as 
compared to control T1 group. Improvement in 
body weight due to feeding of chelated minerals 
in T2 treatments might be due to the better 
availability of minerals at absorption site in 
small intestine as chelated minerals escape the 
rumen and being available for the absorption in 
the small intestine and helps in better growth of 
buffalo calves.

Above finding are in agreement with findings 
of Mowat et al.6 and Hong et al.7observed that 
there was increase in daily weight gain of beef 
steer when basal diet was supplemented with 
chelated chromium. Bhanderi et al.8 concluded 
that supplementation of MBOTMs at NRC 
requirement in male calves can improve the body 
weight gain than that of inorganic trace minerals. 
Similarly, Mondal et al.9, Kadu et al.10 and Chang 
et al11 also observed similar pattern of significant 
(P<0.05) improvement in daily weight gain in 
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Table 1: Body weight of experiment and control calves

Days Control Treatment P values

0 86.06 ± 4.36 86.86 ± 5.05 0.9

15 92.13 + 4.31 93.77 ± 5.00 0.795

30 98.02 ± 4.29 100.75 ± 5.06 0.67

45 103.73 ± 4.21 108.09 ± 5.11 0.499

60 109.46 ± 4.22 115.52 ± 5.08 0.346

75 114.72 + 4.21 122.74 ± 5.03 0.221

90 120.10 ± 4.17 130.36 ± 4.93 0.126

105 125.57 ± 4.18 138.03 ± 4.93 0.073

120 130.88a ± 4.16 145.53b ± 4.81 0.039

135 136.23a ± 4.13 152.53b ± 4.92 0.027

150 141.60a ± 4.20 159.49b ± 4.87 0.019

Values are Means ± SE, Means bearing different superscript in a column differ significantly (P < 0.05)

Chart. 1. Body weight of experiment and control calves.

Table 2: Body weight gain of buffalo calves during experimental period

Parameters Control Treatment

Initial body weight (kg) 86.06a ± 4.36 86.86a ± 5.05

Final body weight (kg) 141.60a ± 4.20 159.49b ± 4.87

Total body weight gain (Kg) 55.46a ± 3.81 72.79b ± 3.98

Body weight Gain/day (gm) 0.369a ± 0.18 0.485b ± 0.21

Values are Means ± SE, Means bearing different superscript in a column differ significantly (P < 0.05)
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crossbred calves, when supplemented with 
mineral mixture and different types of Zinc.

Dry Matter Intake (kg/day)

T
here was increased in DMI during 
progressive growth period of calves under 
treatments of supplementary dietary 

chelated minerals. The dry matter intake values did 
not�differ�signi�cantly�up�to�90�days�of�experiment�
between treatments and control group, however, 
on� or� after� 105� days’dry� matter� intake� increased�
signi�cantly�(P<0.05)�in�calves�of�treatment�group�
T2 which were fed diet supplemented with chelated 
minerals as compared to control T1 group (Table 3).

The�present��nding�of�the�study�are�in�comparable�
with earlier reports of Kumar et al.12, 13 and Mallaki 
et al.14 who observed that dry matter intake was 
signi�cantly�more� in� buffalo� calves� and� in� lambs�
in study of supplemented chelated minerals and 
organic zinc respectively.

Feed Conversion Efficiency (FCE)

T
he average feed conversion efficiency was 
not significantly differing up to 45 days of 
experiment but at 60 days and after it was 

significantly increased in treatment (T2) group as 

Table 3: Dry Matter Intake (DMI) of buffalo calves during experimental period

Days Control Treatment P values

0 1.869 ± 0.034 2.244 ± 0.059 0.056

15 2.134 ± 0.041 2.267 ± 0.073 0.537

30 2.388 ± 0.055 2.298 ± 0.028 0.569

45 2.340 ± 0.032 2.556 ± 0.024 0.209

60 2.662 ± 0.032 2.635 ± 0.038 0.81

75 2.829 ± 0.062 2.891 ± 0.083 0.801

90 2.868 ± 0.021 3.151 ± 0.026 0.066

105 2.832a ± 0.031 3.248b ± 0.035 0.035

120 2.839a ± 0.040 3.705b ± 0.063 0.005

135 3.115a ± 0.025 3.818b ± 0.057 0.007

150 3.515a ± 0.028 4.140b ± 0.033 0.003

Values are Means ± SE, Means bearing different superscript in a column differ significantly (P < 0.05)

Chart. 2. Dry Matter Intake (DMI) of experiment and control calves.
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Table 4: Average feed conversion efficiency of buffalo calves during experimental period

Days Control Treatment P values

15 18.75 ± 1.59 21.19 ± 1.89 0.327

30 17.74 ± 0.98 20.47 ± 0.99 0.076

45 15.99 ± 1.42 19.38 ± 1.00 0.107

60 13.92 ± 0.93 19.05 ± 1.01 0.006

75 13.04a ± 0.73 17.37b ± 1.13 0.03

90 13.34a ± 0.51 17.18b ± 0.81 0.017

105 13.32a ± 0.48 16.78b ± 0.43 0.004

120 11.96a ± 0.53 15.49b ± 0.57 0.001

135 11.30a ± 0.21 13.67b ± 0.45 0.002

150 11.53a ± 0.24 12.76b ± 0.22 0.001

Values are Means ± SE, Means bearing different superscript in a column differ significantly (P < 0.05)

compare to control group (T1). It follows similar 
trend up to end of experiment at 150 days. The 
mean FCE values at the end of experiment, for 
control T1and T2 treatment was 11.53 and 12.76 
respectively (Table 4).

The results are in agreement with Kumar et 
al.12,13 and Mudgal et al.15 were studied effect of 
chelated minerals on buffalo calves. Similarly, 
Mallaki et al14 also reported improved FCE in 
lambs fed chelated minerals. Dey and Garg16 
observed significantly improved feed efficiency 
in weaned albino rats given organic zinc 
supplemented compared to untreated groups.

Body Measurements (cm)

A
verage mean of height of withers, body 
length, chest girth and abdomen girth 
in treatment and control group were 

presented in table no. 3. At the end of the 
treatment, the mean values of height of withers, 
body length, chest girth and abdomen girth 
were 111.35, 137.53, 150.08 and 131.10 cm in 
treatment (T2) group respectively. It showed 
higher significant difference (P<0.05) at 150 days 
in calves fed chelated minerals in treatment 
group (T2) as compared to control (T1) however, 

Table 5: Body measurement of buffalo calves during experimental period

Parameters Control Treatment

Height of wither Initial height of wither (cm) 87.43a ± 5.58 88.55a ± 12.00

Final height of wither (cm) 106.12a ± 2.57 111.35b ± 5.12

Total height of wither gain (cm) 18.70a ± 0.92 22.80b ± 3.62

Body length Initial body length (cm) 109.93a ± 4.16 111.25a ± 8.91

Final body length (cm) 132.75a ± 2.25 137.53b ± 10.19

Total body length gain (cm) 22.83a ± 0.52 26.27b ± 1.63

Chest girth Initial Chest girth (cm) 109.35a ± 4.37 109.90a ± 15.29

Final Chest girth (cm) 142.23a ± 9.44 150.08b ± 21.00

Total Chest girth gain (cm) 32.88a ± 1.50 40.18b ± 1.89

H C Parmar, J K Movaliya, J K Raval/Effect of Supplementation of Chelated Minerals 
on Growth Performance of Buffalo Calves in Surat District



50

Journal of Animal Feed Science and Technology / Volume 10 Number 2 / July - December 2022

Abdomen girth Initial Abdomen girth (cm) 105.59a ± 6.81 105.073a ± 7.64

Final Abdomen girth (cm) 122.84a ± 7.37 131.10b ± 19.29

Total Abdomen girth gain (cm) 17.25a ± 1.08 26.03b ± 0.60

Values are Means ± SE, Means bearing different superscript in a column differ significantly (P < 0.05)

these parameters did not differ significantly 
between groups T1 and T2 up to 120 days of 
experiment. Similarly, the total gain in height of 
withers, body length, chest girth and abdomen 
girth were significantly higher (P<0.05) in calves 
supplemented with chelated minerals (T2) as 
compare to control calves (Table 3).

The results of the study revealed that body 
measurement� parameters� were� signi�cantly�

(P<0.05) higher in calves fed ration supplemented 
with chelated minerals as compared to control 
calves, however, supplementation of chelated 
mineral� up� to� 120� days� had� no� signi�cant� effect�
over control. According to James17, about 50% of 
the�total�gain�in�chest�girth�occurs�during�the��rst�6�
months, 25% from 7-12 months and the remaining 
25% during the last 12 months and the age of 
the experimental animal (group A Cow calf and 

Chart 3: Height of wither of buffalo calves Chart 4: Body length of buffalo calves

Chart 5: Chest girth of buffalo calves Chart 6: Abdomen girth of buffalo calves

group B Buffalo calf) were 1 year 8 months and 1 
year 8.5 months, respectively. Our study result is 
contradictory�with� the��ndings�of�Muehlenbein et 
al19� who� found� no� signi�cant� difference� (P>0.10)�

among treatments in cow body condition scores 
at various times through the study when fed with 
chelated minerals.
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Feeding Cost (Rs.)

A
t the end experiment, the mean values of 
feeding cost were 48.291 and 40.255 rupees 
per unit weight gain in treatment (T2) and 

Table 6: Feeding cost of buffalo calves during experimental period

Days Control Treatment P values

0 25.021 ± 6.62 23.576 ± 3.63 0.834

15 27.092 ± 10.85 36.462 ± 32.17 0.537

30 26.815 ± 11.46 23.023 ± 9.42 0.569

45 24.779 ± 6.70 31.227 ± 13.72 0.642

60 40.565 ± 19.89 36.676 ± 9.00 0.81

75 36.260 ± 11.86 38.727 ± 17.48 0.801

90 42.119 ± 8.51 41.977 ± 16.10 0.909

105 36.539 ± 13.10 32.779 ± 18.39 0.1

120 47.239 ± 15.39 50.173 ± 15.99 0.786

135 41.461 ± 5.26 40.664 ± 25.38 0.165

150 40.255 ± 5.81 48.291 ± 26.38 0.959

control (T1) groups respectively. Average mean of 
feeding�cost�did�not�differ�signi�cantly�(P<0.05)�in�
calves supplemented with chelated minerals (T2) 
as compare to control calves (Table 6) throughout 
the experiments. The results of present study 

are supported by Butani et al.19 who recorded 
that the feed cost per unit weight gain reducedin 
supplementation of chelated minerals as compared 
to inorganic mineral mixtures in growing calves.

CONCLUSION

T
he�present�study�was��nally�concluded� that�
feeding� of� chelated� minerals� has� bene�cial�
effect�on�the�feed�conversion�ef�ciency,�body�

weight gains and growth performance of buffalo 
calves.
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