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Twelve crossbred rumen fistulated adult steers were divided into four groups
of three animals each. The animals were provided with concentrate mixture
and wheat straw as basal roughage. Animals of group I and II were
fed concentrate mixture 1 and groups III and IV were fed concentrate
mixture 2. Group II and IV were supplemented with sodium bentonite
4% of the concentrate mixture. Bentonite supplementation did not affect
the DMI per day, pe- 100 kg b.wt and digestibility to coefficients at
both the levels uf wwa Bentonite supplementation had avpmantly low Ca
and P but the differences were not significant. Acetate purcentage icreased
on bentonite supplementatior at 1% wurea while no difference was observed
with 2% wurea in the diet. However, TVFA concentration and butyrate
(%) decreased in group II.

INTRODUCTION Richter er al. {199C) observed increased
daily gaimis on bentcrute supplementation.
Urea, 2 commorly fed NPN source Hence, in this study, effect of bentonitc
In ruminan's can e used successfully  supplementation on natrient utilisatior. in
replacing part ¢f protein requirement in  crossbred calves was estirazted.
the diet. As it hydrolyses very fast,
a part of it goss waste. In improving = MATERIALS AND METHODS

its utilisation, bentonite supplementation

can be useful Bentonite, a clay, has Twelve crossbred rumen fistulated adult
high 10n exchange capacity and binds ~(1.3-2 yr, 260-340 «y bwt] stiers were
a wide range of norganic and organic divided into four grouds of threz animals
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cations. wicluding amino acids and proteins. eagh in & -andomised bleck design. '1'?‘5
Ir the rumen, the bentonite hus been animals were fed wneat straw ad v,
shown to increase the pH of ruminal 2 basal roughage and concentrate mixiure
fluid in sheep fed high grain dist (Bringe 10 Mmeet maintenance requirements (Kearl,
and Schuitz. 1969) and increased feed: 1982). Animals in Group I and I weie

gain ratio (Huntington er al. 1977). given concentrate mixture 1 and group
I and IV animals were provided with

concentrate mixture 2. Amcng tlese
groups, II and IV group animals were
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! Table 1
Ingredient and percent composition of experimental diets
Particulars Concentrate Concentrate Wheat
Mixture 1 Mixture 2 Straw
Ingredient (%)
Maize 35 40.8 -
Wheat Straw 42 43.0 -
Groundnut cake 19 11.2 -
Urea 1 2.0 -
Mineral mixture 2 2.0 -
Salt 1 1.0 -
Chemical composition (% DM basis)
Organic matter 92.85 92.36 90.77
Crude protein 18.88 20.44 3.59
Crude fibre 4.58 3.54 34 .82
Ether extract 4.47 3.97 1.26
NFE 64.93 64.41 51.07
Total ash 7.15 7.64 923

4% of their required concentrate mixture.
Composition of the concentrate mixtures
is given in Table 1. Vitablend in drinking
water was given weekly to meet vitamin
A requirement of the animals. Clean
water was provided free of choice.

After preliminary feeding of 30 days,
a 7 day metabolic trial was conducted.
Daily samples of feed residue, feaces
and urine were preserved for the proximate
analysis (AOAC, 1984). Calcium was
estimated by atomic absorption
spectrophotometer using hollow cathode
lamp for Ca and P was estimated by
the method of AOAC (1984). After the
trial, rumen liquor samples were collected
for TVFA analysis on three consecutive
days with the help of stainless steel
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probes having small holes and covered
with fine nylon cloth. About 100 mi
of rumen liquor was collected at O,
2. 4, 6 and 8 h after feeding and
were preserved in deep freeze. TVFA
concentration (Chaturvedi er al.  1973)
and VFA proportions (Erwin et al. 19€1)
were estimated in these samples. Data
were analysed statistically (Snedecor and
Cochran, 1968).

RESULTS AND DISCUSSION

The chemical composition (Table 2)
of the concentrate mixtures did not vary
significantly except ether extract which
was lower in concentrate 2 as compared
to concentrate 1 (4.47). This may be
because of decreased amount of GNC
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Table 2
Dry matter intake (DMI) of animals in different treatment groups

Parameters Treatment groups

I 11 Il v
Body weight (Kg) 282.50+40.35  278.17+19.54 281.42+£30.20 282.08+21.67
Metabolic body weight ~ 68.63+7.48 68.05£3.56 68.56+5.49 68.754+3.99
(WO‘TS kg)
Straw intake (kg/d) 3.51+0.86 3.06+0.50 3.36£0.75 3.54+0.14
Concentrate intake (kg/d) 1.79+0.12 1.79+0.04 1.83£0.23 1.82+0.09
Total DMI (kg/d) 5.30+1.03 4.85+0.54 5.19+0.98 5.36+0.19
Total DMI
Kg/100 Kg b.wt. 1.86+0.14 1.73+£0.97 1.82+0.14 1.92+0.13
Total DMI g/Kg W*”  7598+7.43 70.92+4.72 74.53£7.75 78.32£3.78
Apparent digestibility (%)
DM 52.98+2.87 52.20+0.85 53.91£1.16 50.37+1.23
OM 55.72+2.96 56.93=1.11 56.54%1.10 5474+1.13
CP 52.02+3.69 53.97£2.73 56.04+1.35 52.67+0.92
EE 75.59+2.92 74.41+0.93 74.93£1.22 70.34+1.57
CF 53.12+2 .41 55.76£2.61 52.7442.71 58.05+2.24
NFE 56.57+£3.25 56.93+£2.47 57.44%1 .30 53.10+0.88

Table 3

Calcium and phosphorus balances of animals under different treatments

Treatment groups

I II III v

Ca balance
Total in:ake (g/d)  20.93%3.97 19.26+2.05 21.49+3.92 22.10£0.76
Faecal loss (g/d) 12.85+1.68 13.60+0.79 14.25+0.63 15.38+0.72
Urine loss (g/d) 0.6920.11 0.49+0.12 0.49+0.16 0 69+0.20
Balance (g/d) 7.39+3.50 5.17£1.25 6.75+3.24 6.03+0.93

P Balance
Total intake (g/d) 17.47+£2.23 17.09+0.76 17.67=2.51 17.72+0.78
Faecal loss (g/d) 13.08+1.20 13.92+0.43 12.58+1.94 14.38+1.50
Urinary loss (g/d) 0.19+0.06 0.14+0.05 0.33+0.09 0.15+0.05
Balance 420+1.15 3.03z1.15 4.76+0.75 3.19+1.14
The means are based on 3 values + denotes SE J
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in concentrate 2 which was the maip
sourcc of o1l in this ration. DMI value
and digestibilities of various nutrients are
depicted in Table 3. Total dry matter
intake (kgzd) n the four groups did

not differ significantly on bentonite
supplementation at both the levels of
urea. Dry matter intake per 100 kg,

per kg W®” body weight and digestibility
co-efficient of various proximate principles
did not differ significently (P>0.05) in
various treatment groups. No significant
change in DM intake with high grain
ration supplemented with 5 to 10%
bentonite (Bringe and Schultz, 1969 and
Rindsig er al 1969) and on silage diet
(Fisher and Mackay, 1983) was observed.
Bentonite supplementation (3%) increased
CF digestibility in steers (Erwin er al.
1957). Jacques er al. (1986) found low
ADF, DM and CP digestbility, but
OMD did not differ. Increased daily gains
on bentonite supplementation were observed
in bulls on high concentrate diet but
performance of bulls fed high roughage
diet was not affected (Richter er al
1990). Bentonite supplementation did not
improve the performance of steers in
this study which may be due to the
fact that urea-N does not bind with
the bentonite (Ghoshal, 1994).

The Ca and P intake, excretion and
balances of the various treatments (Table
4) did not differ significantly among
various dietary treatments, however
supplementation of bentonite at both the
levels of urea resulted in apparently low
balances of both Ca & P. The decrease
may- be attributed to adsorption property
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of bentonite. It was alsoc observed in
lactating cows at 5 and 10% level of
bentonite (Rindsig er al. 1970). Huntington
et al. (1977) also reported lower serum
Ca level in one study and no significant
difference in Ca, P and Mg level in
another study. Other workers (Richter er
al. 1990 and Schwarz and Wemer, 1990)
have estimated these minerals in serum
but did not find any significant effect
of bentonite supplementation in the diat.

Total volatile fatty acids in rumen
liquor

Rumen fermentation indicates the ultimate
effect of diet or any additive put into
the diet. Among many parameters TVFAs
reflect the availability of energy from
a particular diet. Hence TVFA concentration
and molar proportions of VFAs was
studied and is presented in Table 4.
Bentonite, apparently, decreased TVFA
concentration at both the levels of urea,
though the difference was not significant
in group OI and IV. Molar proportion
of acetate increased and butyrate decreased
significantly (P<0.01) 1 groups I, 1
and IV as compared to group I, however,
these three groups did not differ significantly
from eath other. Galyean and Chabot
(1981) and Aitchison et al (1987)
reported increased acetate and A:P ratio
with no change in TVFA concentration
on bentonmite supplementation to high
grain diet. However, Jacques er al
(1986) and Madhu Mohini er al. (1993)
did not find any significant difference
on account of bentonite supplementation.
indiated that

Hence, this study has
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Table 4
TVFA concentration (meg/100 ml SRL) in different treatments groups
Periods (hour)

Treatment 0 2 4 6 8 Treatment

groups average + S.E.

I 7.50+0.85 10.70+0.21 11.23£0.23  12.20+0.50 10.93+0.48 ~ 10.5120.26°

II 8.33+0.84 8.87+1.17 8.56+0.79 8.20£0.70 8.93x1.77 8.58+0.48*

I 9.80%1.75 12.33£2.67 11.87£2.32 12.53%1.91 13.13£0.64 11.930.81*

v 8.4040.60 10.00+1.40 10.27+£0.85 12.20+0.70 10.70+1.16 10.19+0.49°

Molar Proportion (%)

ACETATE

I 61.21+£2.63 59.33+£0.96 56.75+1.01 54.76x0.73 57.01£2.04 57.81%1.12*

I 62.22+3.56 63.21+0.97 60.71£1.82 64.30£1.63 61.65x1.14 62.42+0.62°
|1 63.67+1.88 62.50£2.15 63.16+0.82  63.38x1.07 62.98+0.83 63.14+0.20°
| IV 62.92+1.78 62.14+0.52 60.55£1.72 59.77£2.19 59.13x1.65 60.91x0.71®

PROPIONATE

I 27.33+£1.56 28.24+1.25 29.55+0.19 24.67+2.13 28.82+1 92 27.72+0.84

II 26.23%1.11 26.3240.61 29.40+1.11  26.46+0.53 27.22+1.13 27.13x0.45

III 27.41+0.55 26.65+0.26 26.9140.27  26.27+0.69 27.24£1.07 26.90+0.20
% v 27.95+0.81 27.79+0.22 28.0420.64 28.22+1.00 28.48+0.66 27.90+0.29 |
' BUTYRATE
I 11.46+1.23 11.22£1.62 13.70:0.89 21.57+2.74 14.17£1.62 14.22+1.69*

II 11.56+4.44 10.47+1 .41 9.89+0.78 9.24%1.21 11.13+0.73 10.46+0.45°

I 8.92+1.55 10.86£1.90 9.93£0.55 10.25£1.19 10.78+0.54 10.1520.35°

v 9.13x1.00 11.08+0.42 11.41£1.56  11.99+1.20 12.39+£1.97 11.20%0.56*

Figures bearing differen: superscripts in a column differ significantly (P<0.05)
addition of bentonite to the diet containing  Bringe, A. N. and Schultz. L. L 1969. Effects
urea as nitrogen source had neither gfam{:i‘;%}n‘:ge s 1""‘:‘;8[_ = adDi‘fy f’sec‘:.“’“';;: -y

improved the nutrient utilisation nor it
has hampered mineral balances.
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