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ABSTRACT

An experiment was conducted to study the effect of feeding sheep on diets contained 4% urea-
treated rice straw or 4% urea-treated rice straw with addition of 5% molasses on nutrient digestibility
(dry matter, organic matter, crude protein, ether extract, crude fiber, neutral detergent fiber and acid
detergent fiber) and rumen fermentation parameters (pH, total volatile fatty acids and ammonia-
nitrogen concentration). Six One-year old healthy Baladi rams were used. They were allotted into 3
equal groups and randomly fed one of three experimental diets; control diet contained 60%
concentrate mixture and 40% clover hay, and two experimental diets in which clover hay was
replaced with 4% urea-treated rice straw or 4% wea-treated rice straw with 5% molasses. Three
digestibility trials were carried out and ruminal samples were taken to measure rumen fermentation
parameters. Diets contained 4% urea-treated rice straw or 4% urea-treated rice straw with 5%
molasses had significant (P < 0.05) higher digestion coefficients for dry matter, organic matter and
crude protein as compared to the control. Digestion coefficients for crude fiber, neutral detergent
fiber and acid detergent fiber were significantly higher for diets contained 4% urea-treated rice straw
or 4% urea-treated rice straw with 5% molasses as compared to the control. Total volatile fatty acids
conceniration was significantly increased in rumen of sheep fed diet contained 4% urea-treated rice
straw or 4% urea-treated rice straw with 5% molasses. Also, ammonia nitrogen concentration was
significantly increased in rumen of sheep fed contained 4% urea-treated rice straw or 4% urea-treated
rice straw with 5% molasses as compared to the control. Based on this study, implications could be
made that using 4% urea-treated rice straw with or without 5% molasses provide a practical and
effective treatment of low quality roughage as well as its applicability for use under practical
conditions.

INTRODUCTION treatment techniques beside nutrient

Recycling of plants by-products and crop
residues to be used as animal feed will decrease
costs of animal feeding and decrease the
environmental pollution. At least million tons of
crop residues are produced in Egypt each year;
they are collected and considered a big disposal
problem. Rice straw as one of the agricultural
by-products has low quality due to low content
of essential nutrients like protein, energy,
minerals and vitamin as well as poor palatability
and digestibility. Therefore, the quality of the
rice straw needs to be improved in order to
increase its utilization by gastrointestinal tract of
ruminants (f). Rice straw is one of the main
cereal straws which are produced in large
quantities and are underutilized as a potential
animal feed due to its low nutritive value, poor
digestibility and poor palatability (2). Suitable

supplementation could result in improved
utilization of rice straw with better benefits.
Therefore the present work was carried out to
study the effect of chemical treatment of rice
straw either with urea with or without molasses
on nutrient digestibility and rumen fermentation
parameters of sheep.

MATERIAL AND METHODS

Preparation of rice straw and experimental diets
About 96 kg of rice straw was chopped into
about 1.5-2 cm length. Four kg of urea were
dissolved in a suitable amount of water und
sprayed on rice straw and the mass was tightly
covered with polyethylene plastic sheet for 21
day (3). Another 100 kg of urea-treated rice
straw was prepared with addition of 5%
molasses (4). Feedstuffs used in formulation of
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experimental diets were analyzed according to
standard procedures (5) as shown in Table 1. A
control diet was formulated to contain (46.75%
yellow corn, 7% wheat bran, 5.2% soybean meal
(44%), 0.25%, dicalcium phosphate, 0.5% Nacl,
0.3% vitamin premix and 40% clover hay). Two
experimental diets were formulated where clover
hay was replaced with either 4% urea-treated
rice straw or 4% urea-treated rice straw with
addition of 5% molasses as shown in Table 2.

Digestibility trials

Six one-year old healthy Baladi rams were
allocated into 3 equal groups, each group was
housed separately in shaded pen (4*4 meter).
Three digestibility trails were carried out to
determine the feeding value of experimental
diets. Each digestibility trail included two sub-
periods, the preliminary period (3 weeks) in
which the experimental diets were offered to
rams at regular time (8 am and 5 pm) and daily
feed intake was recorded. The collections period
(7 days) in which experimental diets were
offered daily and also daily fecal out put was
recorded. The moisture content of daily fresh
sample of food and feaces was determined in
order to calculate the daily feed intake and fecal
out put on dry matter basis. A representative
sample (about 25%) of fresh feaces was taken
every 24 h just after collection. The facal sample
of each animal was dried at 65¢ for 48 h in hot
air oven, thoroughly mixed, weighed, ground
and kept in suitable bags for subsequent
chemical analysis. At the end of experimental
period rumen fluid sample was taken at 0, 3 and
6 hours post feeding for 2 successive days. Each
sumple was strained through four fold of gauze
and divided in two portions: the first portion was
used immediately for measurement of pH and
ammonia nitrogen concentration. The second
portion was preserved by addition of 2 ml N/10
H Cl and 1 ml orthophosphoric acid to each 2 ml
of ruminal juice for determination of total
volatile fatty acids.

~RESULTS AND DISCUSSION

Effect of treatments on nutrient digestibility
of the diets

The digestion coefficients of different
nutrients as affected by adding urea or urea with
molasses on rice straw are shown in Table 3.
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Digestibility coefficient for dry matter in the diet
contained 4% urea-treated rice straw wasn't
significantly (P > 0.05) different from that of the
control diet, while digestibility coefficient for
dry matter in the diet contained 4% urea-treated
rice straw with addition of 5% molasses was
significantly (P < 0.05) higher as compared to
that of the control diet. Diet contained 4% urea-
treated rice straw had a significant (P < 0.05)
higher value of organic matter and crude protein
digestibility (74.4% and 71.77% respectively)
when compared to those of the control diet.
Similarly, diet contained 4% urea-treated rice
straw with 5% molasses had significant higher
values of OM and CP digestibility compared o
control. Urea-treated barely straw fed for sheep
significantly increased the apparent digestibility
of organic matter and crude protein (6).
Moreover, treatment of rice straw with urea 4%
and covered with a polyethylene sheet and stored
for 14 days increased digestibility coefficient of
OM and CP. The effect of long term feeding of
sheep with ureated corn stalk with or without
addition of 5% molasses on feed intake, ration
digestibility, ruminal parameters and some blood
metabolites, results revealed that total digestible
nutrients and digestion coefficient of DM, OM,
EE, NFE and CP didn't show any significant
difference (7).

Ether extract digestibility of the diets
contained 4% urea-treated rice straw with or
without addition of 5% molasses wasn't
significantly (P > 0.05) different from that of the
control one. Digestibility coefficient of NFE in
the diet contained 4% urea-treated rice straw
wasn't significantly (P > 0.05) different from that
of the control, while diet contained 4% wea-
treated rice straw with addition of 5% molasses
had significantly (P < 0.05) higher value for
digestibility coefficient of NFE as compared to
other dietary treatments.

The results showed that crude fiber
digestibility coefficient was significantly (P <
0.05) higher in diets contained either 4% urea-
treated rice straw or 4% urea-treated rice straw
with addition of 5% molasses when compared
that of the control diet. Digestibility of crude
fiber fractions followed the same trend.
Digestion coeefficient for both NDF and ADF
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were significantly (P < 0.05) higher for diets
contained either 4% urea-treated rice straw or
4% urea-treated rice straw with addition of 5%
molasses, when compared that of the control
diet. ADF digestibility was increased (P < 0.05)
with urea molasses rnineral block
supplementation (&). Feeding of lactating
Friesian cows on 50% concentrate feed mixture
+ 10% clover hay + 40% ammoniated rice straw
(3%) had significantly increased (P < 0.05) the
apparent digestibility of CF, NDF, ADF,
cellulose and ADL than feeding on clover hay
alone and increase (P < 0.05) DCP when clover
hay was used or supplemented with ammoniated
rice straw than feeding on ammoniated rice
straw alone (9). Digestion coefficient of crude
fiber fractions (CF, ADF and NDF) were
significantly increased with groups fed ureated
corn stalk with or without 5% molasses (7).

Improved nutrient digestibility of diets
contained urea-treated rice straw alone or with
molasses may be attributed to  partial
solubilization of hemicellulose, lignin and silica
and changes in the fragility of parenchymal
layers (10), increased accessibility of rumen
microorganisms to structure of carbohydrates of
cell wall (1) or enhanced digestibility of fibrous
constituents due to stimulation of cellulytic
bacteria in the rumen (11).

Nutritive values of the diets

Data showed that TDN values for diets
contained either 4% urea-treated rice straw with
or without addition of 5% molasses was
significantly (P < 0.05) higher than that for the
control one Table 3. Digestible crude protein for
the diets contained either 4% urea-treated rice
straw with or without addition of 5% molasses
was significantly (P < 0.05) lower than that for
the control one but when we compared the total
intake of protein between groups, we found that
the digestibility for CP of rice straw improved
after treatments. Feeding of lactating Friesian
cows on concentrate feed mixture and
ammoniated rice straw (3%) significantly
increased (P < 0.05) DCP (9). Moreover,
Treatment of rice straw with urea 4% and
covered with a polyethylene sheet and stored for
14 days improved the nutritive value (DCP%
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and TDN %) (3). The addition of 5% molasses
to rice straw improved its nutritive value (12),

Rumen fermentation parameters

Data in Table 4 revealed that pH values were
above 6 at different sampling times and at zero
time. At zero time (before feeding) ruminal pH
concentration for sheep fed diets contained 4%
urea-treated rice straw had a significant (P >
0.05) lower value as compared to those fed diets
contained 4% urea-treated rice straw with
addition of 5% molasses or the control. Ruminal
pH concentration reached a plateau at 6 hours
post feeding, during both times ruminal pH
concentratton wasn't significantly (P > 0.05)
different in sheep fed either 4% urea-treated rice
straw or 4% urea -treated rice straw with
addition of 5% molasses compared to those fed
the control diet. The results also showed that
ruminal pH concentration peaked three hours
post-feeding and reached a plateau at 6 hours
post feeding, during both times ruminal pH
concentration wasn't significantly (P > 0.05)
different in sheep fed either 4% urea-treated rice

- straw or 4% urea-treated rice straw with addition

of 5% molasses compared to those sheep fed the
control diet. Ruminal pH values of rice straw
treated with 4% urea decrease up to 3 hours after
feeding, then slightly increased up to 6 hours
after feeding (13). However, it has been reporied
that pH was slightly higher in goats fed urea
molasses mineral granules and it was 7.22 also
that the TVFA concentration was significantly
higher and was (10.55 meq /100ml) (11).

Ammonia nitrogen concentration

The results shown in Table 5 revealed that at
zero time (before feeding) ammonia-N
concentration in ruminal fluid for sheep fed diets
contained either 4% urea-treated rice straw with
or without addition of 5% molasses were a very
significant (P > 0.05) when compared to that of
sheep fed the control diet. Ruminal ammonia-N
concentration peaked three hours post-feeding
and reached a plateau at 6 hours post feeding,
during both times ruminal ammonia-N
concentration was significantly (P > 0.05) higher
in sheep fed either 4% urea-treated rice straw or
4% urea-treated rice straw with addition of 5%
molasses compared to those fed the control diet.
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Feeding Frisian cows on 50% concentrate
feed mixture + 10% clover hay + 40%
ammoniated rice straw (3%) increased the
ammonia nitrogen concentration (mg/100ml), it
was maximized after 2 hours and then decreased
and it was 17.17 at zero time, 24.16 after 2
hours, 18.95 after 4hours, 19.13 after 8 hours (9).
This high level of ammonia may be due to
higher crude protein intake, deamination of
amino acids and increased availability of free
ammonia in rumen from feeding urea-treated
straw (14).

Total volatile fatty acids

Production in the rumen of sheep fed diets
contained urea-treated rice straw with or without
molasses 1s shown in Table 6. At zero time
(before feeding) ruminal VFA concentration for
sheep fed diets contained either 4% urea-treated
rice straw with or without 5% molasses was
significantly (P>0.05) lower than that for sheep
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fed the control diet. Ruminal VFA concentration
peaked three hours post-feeding and sheep ied
diets contained either 4% urea-treated rice straw
with or without addition of 5% molasses had a
very highly significant (P>0.05) higher than that
for sheep fed the control diet. Six hours post-
feeding animals fed diet contained 4% urea-
treated rice straw had very significant (P>0.05)
lower values of ruminal total VFA as compared
to those fed diets contained either 4% urea-
treated rice straw with addition of 5% molasses
or the control. TVFA concentration (meq/100ml)
of lamb fed on urea treated wheat straw (4%
urea) with addition of 5% molasses with
concentrates was 4.82 at zero time, 8.82 after
3hours, and 7.2 after 6 hours (15).

Also, total VFA concentration increased
after feeding reaching their peak at 3 hour, and
then decreased at 6 hour post feeding (13).

‘T'able 1. Chemical composition (%) of feedstuffs used in formulation of experimental diets
(values are expressed on DM basis).
Nutrient (%)

Feedstuff OM* TDN* CP* *CF ADF* NDF* EE* Ash* Ca* P* NFE*
Rice straw* 88 40 4 40 55 72 14 12 025 008 426
Clover hay* 91 53 16 30 38 50 24 9 127 025 426
Molasses** 86 75 6 - - - 08 14 09 008 792
Yellow corn* 98 88 9 2 3 9 43 2 002 03 827
| Wheat bran* 93 70 17 11 13 46 45 7 013 129 605
SBM* 93 84 49 6 10 15 16 7 038 071 364
Dibasicph** 6 - -~ 94 22 1865 -

* Values are analyzed (5).
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Table 2. Physical and chemical composition (%) of the experimental diets.
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Dietary Treatments
4% urea- '49% urea-treated
Feedstuff Control treated rice rice straw+ 5%
straw molasses
Yellow Corn, ground 46.75 46.75 46.75
Wheat bran 7 7 7
Soybean meal 52 52 52
Dicalcium phosphate. 0.25 0.25 0.25
Nac] ' 0.5 0.5 0.5
Mineral and vitamin premix** 0.3 0.3 0.3
Clover hay 40 - --
4% urea-treated rice straw -- 40 --
4% urea-treated rice straw + 5% -- -- 40
molasses
Calculated composition

DM% 88.74 88.87 76.59
OM% 94.38 93.37 93.33
TDN % 71.61 65.77 66.47
CP % 14.35 11.09 11.86
CF % 14.02 17.38 16.58
ADF % 18.03 23.95 22.85
NDF % 28.21 35.86 34.42
EE % - 3.37 2.94 2.93
Ash % 5.62 6.63 6.67
NFE % 62.64 61.96 61.96
Ca% 0.60 0.19 0.20

P % 0.41 0.35 0.35

** Each one kg of ASU mineral and vitamin mixture contained 10% S, 5.0 Mg, 3.0% Zn, 3.0% Mn,
3.0% Fe, 0.5% Cu, 0.025% 1, 0.015% Se, 0.004% Co, 2200 IU of vitamin A/g, 662 IU of vitamin D/g.

and § IU of vitamin E/g.
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Table 3. The effect of diets contained 4% urea-treated rice straw or 4% urea-treated rice
straw with 5% molasses on nutrient digestibility and nutritive values in sheep
(meanx SE).

Dietary Treatments
4% urea-treated 4‘.70 urea-treated
Digestible nutrients Control rice straw rice straw+ 5%
molasses
DM 69.23+0.45 70.1220.47" 72.58+0.51"
OM 72.87+0.39° 74.4+0.4° 76.42+0.62°
CP 69.63+0.47° 71.77£0.43% 72.47+0.6°
EE 82.2+0.25 81.44+0.28° 82.08+0.31°
CF 50.56+1.38° 60.01+0.67" 64.14+0.61°
NFE 77.36+0.32° 77.53+0.41° 79.75+0.73°
NDF 52.83+1.04° 64.55+0.73" 69.72+0.56"
ADF 52.14+1.31° 62.82+0.86" 68.53+0.63"
Nutritive value %
TDN 72.55+0.37° 73.37+0.38° 74.87+0.49"
DCP 9.88+0.75 8.35+0.51° 8.73+0.6

® Mean in the same row with different superscripts are different at P < 0.05.
TDN* = DCP+ DCF + DNFE +DEE x 2.25 (5).

Table 4. The effect of diets contained 4% urea-treated rice straw or 4% urea-treated rice
straw with 5% molasses on ruminal pH in sheep (meanz SE).

Dietary Treatments
4% urea-treated
Time (hour) Control 4% l'lrea-treated rice straw+ 5%
rice straw

moilasses
0 7.320.04%4 7.05+0.02%* 7.15+0.06%*
3 6.22+0.02°C 6.37+0.06°C 6.22+0.05%
6 6.67+0.08%8 6.62+0.02%3 6.5+0.04*8

%< Means in the same row with different small superscripts are significantly different at P < 0.05.
ABC Means in the same column with different capital superscripts are significantly different at P < 0.05.

Table 5. The effect of diets contained 4% urea-treated rice straw or 4% urea-treated rice
straw with 5% molasses on ruminal ammonia nitrogen concentration in sheep

{mean+ SE),
Dietary Treatments
Time (hour) Control 4% urea-treated 4% urea-treated rice
rice straw straw+ 5% molasses
0 8.5+0.58°% 18.940.04%¢ 16.1+0.4°¢
3 12.25+0.674 30.97+0.59°4 26.85+0.69""
6 10.5+0.40° 23.120.40*8 19.25+0.67°2

¢ Means in the same row with different small superscripts are significantly different at P < 0.05.
AB

Means in the same column with different capital superscripts are significantly different at P < .05.
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Table 6. The effect of diets contained 4% urea-treated rice straw or 4% urea-treated rice
straw with 5% molasses on ruminai total VFA in sheep (mean+ SE).

Dietary Treatments
Time (hour) Control 4% l.u'ea-treated 4% urea-treated rice
rice straw straw+ 5% molasses
0 5.97+0.08*° 5.3+0.15°¢ 43+0.21
3 7.75+0.17°* 8.37+0.08°* 9.15+0.15
6 "6.52+0.25"8 6.35+0.06"° 6.72+0.16""
abe Means in the same row with different small superscripts are significantly different at P < 0.05.
ABC
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