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ABSTRACT

This work was carried out to study the effect of feeding of treated rice straw with sulphuric
acid, urea, and tafla when added at the rate of 1g/kg life body weight to the ration contained 50%
CFM with ad libitum treated rice straw with or without tafla on digestibility and nutritive values of
buffalo bull calves. Eighteen buffalo bull calves, were fed on different levels of concentrate feed
mixture 100% and 50% (CFM) and treated rice straw. Animals were divided into three equal
groups. Groupl(gpl), Group2(gp2) and Group3(gp3), average body weight 205 kg at 6 months
age.

The average total DM intake (CFM+RS) as kg/100kg and g/kg0.75) was significantly
increased when the calves fed the control ration (gpl) than the other ration, which contained tafla
{(gp3). but, the highest value of rice straw intake was recorded with group gp3.

The DM,OM,EE and NFE digestibility of gpl and gp3 were not significantly affected by the
experimental rations. The CF and CP digestibility of gp3 were significantly higher than that of gp1.
The nutritive values as TDN and SE scored significant differences among different experimental
rations. While, DCP value was significantly higher in gp3 than gpl.

The treatment of rice straw with sulphuric acid 2.5% and urea 5% improved its nutritive
values and the addition of tafla clay to the treated rice straw improved urea utilization..The treated
rice straw plus tafla can be used to replace 40-50% of the concentrate feeds of growing ruminants
without any adverse effect on the performance.

The obtained results showed improvements in digestibilities, the nutritive values of the tested
rations which may be attributed to the reaction between the digestive system and the dietary
ingredients .

Conclusion, feeding buffalo bull calves with 50% of their nutritional requirements from
concentrate feeds with ad libitum H2S04-urea treated rice straw with tafla can be covered the
nutritional requirements of buffalo bull calves from energy and DCP without any adverse effects
on growth performance of buffalo.

INTRODUCTION

The buffalo plays an important role in the
rural economy in most Asian and African
countries. The buffalo is vital for the economic
life of millions of farmers in Egypt. Buffalo are
the main productive farm animals (3,2 million
animals) , which give the national economy
around 40 and 60% of the total red meat and
milk produced annually in Egypt, respectively.
The most buffalo red meat production come
from the small calves (60-70 kg) known as
Betiello meats. In Egypt, country- side due to
shortage in feedstuffs, we needed to raise these
animals to older age and heavier weights The

amimal feed resources in Egypt covered only
75,6% of the self-sufficiency as TDN (i)
Using all crop residues annually produced
could realizer the self-sufficiency from
feedstuffs. Rice straw is one of the crop
residues in Egypt and surplus amounts are
produced annually, which is 3,410,833 million
tons (2).

Hence, it is very important to recycle the
wastes and by-products from the fields ,agro
industries, manures and sweepings in livestock
feeding. This recycling may need some
treatments. chemical treatment is one of these
treating methods as it improve the palatability,
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digestibility and nutritive value of these poor
quality roughage for increasing its utilization in
ruminants feeding to cover the wide gap in
animal feed requirements.

Acids and urea treatments of roughages
are likely to be used in the regions of alkaline
soils such as in Egypt (3,4). Also, natural clays
such as tafla are used to improve urea
utilization, feed intake, nutritive values and
performance of animals {5-7).

From the foregoing points of view, the
present study was designed to determine the
feed intake, nutritive values of buffalo bull
calves when fed on rations, containing
biochemically treated rice straw (R.S.)

MATERIAL AND METHODS

This study was carried out using
eighteen buffalo bull calves, average body
weight 205 kg and 6 months age.They were
divided into 3 equal groups to evaluate the
effect of feeding different levels of concentrate
feed mixture (CFM) with ad Ilibitum sulphuric
acid- urea treated rice straw with or without
tafla clay( on digestibility and nutritive values
of buffalo bull calves).

Before start the experiment, all animals
were injected by Fasciolid (antiparasitic agent).
After 45 days they were administered
Al-Bend-azol by orally (15 cm/50kg B.W.) for
internal parasites.

The rice straw was offered to calves three
weeks for adaptation period before the
beginning of the feeding trial.

I.Preparation of sulphuric acid(H2S04)
urea treated rice straw
The rice straw was spread on cement
flour and sprayed with 2.5% sulphuric acid
solution(w/v). Treated rice straw was mixed
and covered by plastic sheet for reaction period
(7 days).

After 7 days the moisture in treated rice
straw was estimated, for adjustment the
moisture percentage at 65%. The content of the
silo was sprayed by 5% urea solution and
covered by plastic sheet for 7 days.
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2.Experimental feeding
The 3 groups were fed as follows

Group I (gp.l1) :-fed on CKFM containing
untreated rice straw (control gp).

Group II (gp.2): fed on 50% requirements of
CFM containing rice  straw treated
with H2804 (2.5%) and urea 5% .

Group HI (GP3):fed on 50% requirements of
CFM containing rice straw treated
with H2804(2.5%) and urea 5%+
tafla (1g/kg live body weight).

Maintenance and production
requirements as SE and DCP of the buffalo
calves were calculated according to the
allowance (8). Animals were fed individually
with feed mixture and group feeding with
rouphage. The fed mixture allowances were
adjusted every two weeks according to the
body the weight changes and were offered
twice daily at 8 a.m. and 4 p.m., then rice straw
offered ad libitum and the residues were
weighted .

3.Digestibility trials using buffalo bull calves

Three digestibility trials were carried out
to determine the digestibility coefficients and
nutritive values of the experimental rations by
fitting harness and bags to the animals. Each
trial lasted 28 days, 21 days as preliminary
period, followed by 7 days collection period.
The amount of feed mixture, which offered for
buffalo bull calves, were estimated as
maintenance requirements (8). The concentrate
feed mixture which used in trials was estimated
by digestibility trials to determine the TDN, SE,
DCP. The estimated amount of concentrate
feed mixture was weighted and offered twice
daily at 8 a.m. and 4p.m.,while the untreated or
treated rice straw were offered ad libitum.
Animal feces were individually collected twice
a daily in plastic bags. Composite samples were
made for each animal and stored for chemical
analysis.

The experimental animals were weighed
through 3 successive days in the morning
before drinking and feeding at the beginning of
each trial and biweekly there after till its end.
Weights were recarded for the nearest kg as the
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average of the three consecutive fasting
weights on 3 successive days.

4.Proximate analysis
The chemical analysis of feedstuffs, feces
were carried out (9).

5.Statistical analysis

Analysis of variance was carried out after
transforming the percentage number into
Aresin values, using F test, (16). The
differences among treatments means were
tested using Duncan’s multiple range test (11).

RESUTS AND DISCUSSION

1.1.Chemical composition

The chemical composition of CFM, rice
straw and rice straw treated with sulphuric acid
and urea are presented in Table (1).

The result of chemical composition
indicated that crude protein(CP) content of
sulphuric acid-urea treated rice straw was
increased by about three times (311%)
compared to untreated rice straw (RS) due to
the chemical treatment.
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The increase of CP content may be due to
urea treatment (5%) and high content of N
(46.50%). furthermore, the adding of H2S04
before urea treatment was captured the excess
of ammonia (12).

The same trend was previously reported
(13,14) In contrast, it has been reported (12),
that DM,OM,CF and NFE contents, decreased
by treatment, which may be due to the
liberation of cellulose from the ponds with
lignin (delignification) this renders cellulose
more soluble (12). Siumilarly, the decrease of
CF content is related to decrease of
hemicellulose content of roughages, might be
due to its solubilization by sulphuric acid
treatment and NH3 —N liberation from urea
(15). These results are in harmony with
previous extensive studies (13,15-18).

The ash content was increased by
sulphuric acid and wurea treatment than
untreated one. Similar findings were previously
observed (13,16) .

Table 1. Chemical composition of ingredients and experimental rations (on DM basis).

Items DM Om Cp CF EE NFE Ash
Concentrate feed mixture (CFM) | 91.50 | 86.01 | 16.52 | 11,94 |4.45 53.10 |13.99
Rice straw (RS) 01.00 | 7835 |3.25 34.56 | 1.97 | 38.57 |21.65
Tafla 91.76 17.14 |- - - - 92.86
Calculated chemical composition of consumed rations

Trial period 12 weeks

SAUR* 56.85 | 77.51 | 10.01 [ 3290 | 1.75 [ 32.24 {22.85
(Gp!) 100% CFM + RS. 91.29 | 82.68 | 10.75 | 21.77 | 3.38 ! 46.78 | 17.32
(Gp2) 50% CFM + SAUR. 65.53 { 80.25 | 12.29 | 2557 | 2.83 | 39.56 {19.75
(Gp3) 50% CFM + SAUR + Tafla. | 66.47 | 78.25 | 11.96 | 25.02 | 2.75 | 34.52 [21.75

e Rice straw treated with 2.5%sulphuric acid and 5% urea

1.2.Digestibility trials
1.2.1.Feed intake

The data relevant to feed intake are
summeraized in Table 2. The results of DM
intake (g/head/day,kg/100kg L.B.W and kg/kg
0.75) showed that feed intake was significantly
(p<0.05) decreased in animals which fed 50%
CFM only plus treated rice straw with tafla
( gp3) or without tafla (gp2) compared with

those which were fed 100% CFM plus
untreated rice straw (gpl). In contrast it was

observed that daily rice straw intake
significantly (p<0.05) increased in-group gp2
and gp3 than that in group gpl.

Similar results were reported with buffalo
calves (19), cows (6), buffalo (20), cows (14),
and dairy cows (21).
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Table 2. Feed intake ad libitum, of the experimental rations in the digestibility

trials using buffalo bull calves.

100% CFM +RS 50% CFM +SAUR 50% CFM +
Ttems tafla+ SAUR
ad libitum ad lihitum ad libitum
(gp1) (p2) (gp3)
Average B.W. (kg) 288.00 285.00 284.75
Dialy DM intake (kg/h/d)
Concentrate feed mixture 6.530+0.20 3.230+0.01° 3.210+0.01°
Rice straw 5.020+0.20° 6.010+0.01° 5.920+0.13°
Tafla - - -
Total DM intake (kg/h/d) 11.550+0.39% 9.240+0.11° 9.390:+£0.19"
Total DM intake (kg/100kg 4.010+0.03* 3.240+0.01° 3.300+0.05"
B.W.)
Total DM intake (kg/kg w' ) 0.165+0.01° 0.133.£0.01° 0.135+0.01°

Means in the same row with different superscriptis are differ at <0.05.

1.2.2. Digestion coefficients

The data of digestible coefficients of the
experimental rations are presented in Table
3.The OM,CP,CF and EE digestibilities of gp3
were significantly (p<0.05) higher than those of
gpl and gp2.The DM and NFE digestibilities of
gp3 were significantly (p<0.05) higher than
those of gp2. While the differences were not
significant when compared with gpl.The same
observation was reported bull (22}, heifer (23),
cows (24), buffalos (20), and male cattle (25).

The improvement of digestibility
coefficients of ration supplemented with clays
may be attributed to :

Improving feed utilization by slowing
feed passage time through out the digestive
tract (26), increasing the reactive surface area
of nutrients (27), and improving of urea
utilization which the clay play as a regulator of
releasing ammonia in rumen (28). Similar
findings were recorded in ruminants(3,29).

The  improvement of  digestible
coefficients of the tested rations supplemented
with tafla may be attributed to the role and
benefit of clays as follow:

Improving feed utilization by slowing
feed passage time through out the digestive
tract which reflected on better digestion, (30).

Improvement of the digestion by
increasing the reactive surface areas of
nutrients to the rumen microorganism enzymes

(27).

Improving of urea utilization as a result
of its regulator mechanism of releasing
ammonia in rumen (18) and also as a results of
H2S04 treated ,which improved the crude fiber
digestion and captured the excess of ammonia
in treated straw (3,31).

1.2.3.Nutitive value

The data of the nutritive values are
presented in Table 4. The obtained results
showed that the highest values of total
digestible nutrients{TDN%) and starch
equivelant (SE%) were significantly (p<0.05)
higher in group gp1 than other groups gp2 and
gp3 . But, the DCP value of ration gp2 and gp3
was significantly (0.05) higher than other
rations (gpl).

It has been indicated that the addition of
3% kaolin to urea ration increased the DCP
value (32,33). Also, the nutritive values as DCP
was significantly increased by bull calves fed
on ration contained 50% CFM + sulphuric acid
urea treated rice straw with tafla than by those
fed on the same ration without tafla (74).
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Table 3. Digestibility coefficients of the experimental rations by buffalo bull calves.
100% CFM + RS 50% CFM + SAUR 50% CFM
ltem ad libitum ad libitum taflat SAUR
(gp1) (gp2) ad libitum
(gp3)
Digestion coefficient (%)
DM 63.54 + 0.52° 61.66 + 0.27° 64.45 + 0.22°
oM 64.09 + 0.38 63.67+0.60° 67.17 +0.01°
CP 65.20+ 0. 43° 64.76+ 0.27° 67.06 +0.13*
CF 5473+ 0.18° 63.06 +0.39° 66.24 + 0.01*
EE 74.84 +0.01° 73.31 + 0.49° 77.68 + 0.68°
NFE 6742 +0.58" 64.25 + 0.01° 66.90 + 0.01°

Means in the same row with different superscripts are differ (P<0.05)

Table 4. Nutritive values by buffalo bull calves fed the experimental rations in the

digestibility trials.
Item 100% CFM 50% CFM 50% CFM
+ RS + SAUR tafla+ SAUR
ad libitum ad libitum ad libitum
(8p1) (gp2) (gp3)
Nutritive values (%)
TDN 56.15+0.31° 54.24+0.22° 55.18+0.04°
SE 42.25+0.32° 38.15+0.15° 39.45+0.01°
DCP 7.0240.01° 7.96+0.04° 8.02+0.05°

Means in the same row with different superscripts are differ P<0.05

1.2.4.Feed units intake

The results of feed units intake are
presented in Table 5 .Jt could be showed that
the feed units intake as TDN and SE(kg/h/d,
kg/100kg [..B.W and kg/kg0.75) by buffalo
bull calves for group gpl were significantly
higher (p<0.05) than those of other groups (gpl1
and gp3), this might be due to the higher feed
intake of CFM and or the higher nutritive
values of ration gpl.Also, the feed units intake
as DCP(kg/h/d and kg/100kg L B.W) of buffalo
bull calves for group gpl were significantly
higher than others. While the DCP intake as
(kg/kg0.75) for group gpl was significantly

higher than those of group gp2 only. these
results were in harmony with those reported in
lactating cow (16), ruminant (34) and adult ram
(31).

Generally, the obtamned results showed
improvements in digestibilities and the
nutritive values of the tested rations which may
be atiributed to the reaction between the
digestive system and the dietary ingredients in
terms of changes in rumen liquor parameters ,
digesta flow, count and activity of the
microorganisms and hence microbial digestion
in addition to enzyme activity and secretion.
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Table 5. Feed units intake by buffalo bull calves fed the experimental rations in the digestibility

trials.
Item 100% CFM 50% CFM 50% CFM
+ RS + SAUR tafla+ SAUR
ad libitum ad libitum ad libitum
(gp0) (gp2) (gps)
Feed units intake
TDN (kg/h/d) 6.480+0.212" | 5.010+0.0800° | 5.180+0.1020"
TDN (kg/lOOkg B.W) 225+0.0200° [ 1.790+0.0070° | 1.82+0.0270
TDN (kg/kg w" ) 0.093+0.0020° | 0.072+0.0004° ! 0.075+0.0010°
SE (kg /h/d) 4.880+0.1560° | 3.520+0.056° | 3.700+0.0720°
SE (kg /100 kg BW) 1.690+0.0160° | 1.240+0.0050° | 1.300+0.0180"
SE (kg/kg w" ™) 0.070+0.0008* | 0.51+0.0003° | 0.053+0.0007"
DCP (kg/h/d) 0.811+0.0240° | 0.736+0.0120° | 0.753+0.013°
DCP (kg /100 kg B.W) 0.282+0.0021* | 0.258+0.0007° | 0.264+0.0030"
DCP (kg/kg w'™) 0.0116=0.00030% | 0.106+0.00005° | 0.0109+0.00009

Means in the same row with different superscripts are differ P<0.05
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