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SUMMARY

his study investigated the effect of treatments by cellulolytic bacteria

{(Ruminococcus albus and Clostridium cellulovorans) on rice straw m

anacrobic condition. Two experimental trals were conducted; first

experiment: bacteria were used as biological treatments (T1: rice straw
untreated, T2: rice straw treated by Ruminococcus and T3: rice straw treated by
Clostridium) to study the changes that occur in chemical composition and cefl wall
constituents of ensiled rice straw. Silage was made from rice straw and incubated
for two months and investigated effect of treatments by the two strains of bacteria
on IVDM and IVOM disappearance of silage. Second experiment: in complete
randomized design with 21days period, twelve parki sheep about 3240.5 kg body
weights were fed on three rations (RI: 70% rice straw untreated +30%sweet
potatoes, R2:70%rice straw treated by Ruminococcus+30%sweet potatoes and R3;
70%rice straw treated by Clostridium+30%sweet potatoes) to study effect of
treatinents on digestibility, nitrogen balance, TDN, some rumen and blood
parameters. The results indicated that using bacteria caused increase in crude
protein (from 1.45 t015.16%) and decrease in crude fiber (from 44.08 to 28.44%) of
rice straw. The two treatments sigpificantly (P<0.05) decreased NDF, ADF,
cellulose and hemicellulose. In addition, the bacterial treatments by Ruminococcus
albus and - Clostridium cellulovorans succeeded with rice straw. However,
treatments increased IVDMD, IVOMD and digestibility (P<0.05) compared with
the untreated rice straw, But rumen and blood parameters were not significantly
different (P>0.05) bétween the two treatments. In addition, the bacterial treatments
by Ruminococcus albus and Clostridium cellulovorans succeeded with rice straw
which increased TDN from 54.95% in untreated rice straw (R1) to 70.08 and
69.02% in_treated rice straw by Ruminococcus (R2) and Clostridium (R3),
respectively: These results suggest that bacterial treatments by Ruminococcus albus
and Clostridium cellu[ovorans as silage improved digestibility and nutritive value
of rice straw. . -
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INTRODUCTION

Rice straw, the major roughage of ruminants in Egypt, contains very little protein and
mineral and very high amount of lignin and silica. The lignin component creates the barrier
to efficient utilization, conversion or degradation of the polysaccharides in lignocelluloses
to useful products. Lignocellulosic residues are not high value feeds, they are classified as
low quality roughage, i.e. high in fiber, low in protein, vitamins and minerals and high
lignifications make them less utilization than the green fodder. Microbiological treatments
of the cellulosic materials have been tried for improving the nutrient availability from such
materials to the animals (Hunt ef 2l., 1992 and Singh er al, 1993). Use of straw for
ruminants is mainly constrained by its poor nutritive value, since it has a low energy and N
content and low intake. During the last 20 years, there has been a great interest in
developing methods to improve straw and other low digestibility roughages, by
supplementation and physical or chemical treatments (Sundstol and Owen, 1984). The
same authors, in a previous study, found that biological treatment by Cellulomonas sp. of
bagasse improved its nutritive value (TDN = 69%, approximately equal to the nutritive
value of corn) by increasing the crude protein from 1.7% to 15.5%. In addition, these
bacteria were very active to secrete the cellulase enzymes causing degradation of cell wall
constituents of bagasse and decrease the crude fiber from 44.9 % to 30.6% (Abd El-Galil,
2000). Abd El-Galil (2006) found values of nutrient digestibility coefficient of 77.29%
+19.47%, 84.44 %, 70.87%, 86.13, 88.36, 80.33 and 94.28 for CP ,CF ,EE , NFE, NDF,
ADF, Hemicellulose and cellulose , respectively ,when she used treated corn stalks with
Ruminococcus albus up to 30 % in sheep rations . This study aimed to investigate the
effect of bacterial treatments with Ruminococcus albus or Clostridium cellulovorans on
rice straw as agricultural by-products on chemical composition, cell wall constituents,
IVDMD, IVOMD, nutrient digestibility, nitrogen balance and some ruminal and blood

parameters of sheep.
MATERIALS AND METHODS

The present study was divided into two Experiments:
First experiment:
Isolation of bacteria:

Two strains of cellulolytic bacteria were prepared to treatment rice straw. The
scparated strains are Ruminococcus albus and Clostridium cellulovorans. The isolation of
species used streak-plate or the pour-plate method. The pour-plate technique for the
isolation of pure cultures was conducted according to A.T.C.C. (1992). A liquid
suspension of the microbe was diluted serially in melted nutrient agars that supported the
growth of the microbe. Agar at 45°C remains liquid but does not kill microbes. Each
dilution in the series contains a lower concentration of the microbes per milliliter, so
individual bacteria are spatially separated from one another in the liquid. The agar for each
dilution is pouréd into Petri dishes, and was allowed to solidify, and then the plates were
incubated at 38°C. Bacteria suspended in the milied agar were trapped in the agar as it
solidified. During incubation, the isolated bacteria develop into visible colonies wherever
the bacteria had become localized in the agar or on the agar surface. At the higher
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concentration dilutions, in which bacteria are physically separated from each other,
discrete colonies are observed.

Ensiling (small scale silo study):

Rice straw was sun dried to 90% DM and chopped to 1-3 c¢m and mixed with water,
molasses, urea, formic acid and acetic acid according to Abd El-Galil (2000). The samples
were treated with one of the following treatments by 2 liters (6x10° viable anacrobes’kg of
wet silage) /ton: T1:- Untreated rice straw. T2:- treatment with Ruminococcus albus.

T3:- treatinent with Clostridium cellulovorans. Treated samples were pressed in 2 liters
jars for laboratory use or barrels (200 Jiters capacity} for farm use and incubation for two
months.

In Vitre dry matter and organic matter disappearance:

The In Vitro dry matter (DM) disappearance and organic matter (OM) disappearance
were determined according to the method described by Terry er al. {1969). Two tubes, as
replicates for each sample, were used at different incubation times (2, 4, 6, 24 and 48 hrs.).

Second experiment
The metabolism trial:

A metabolism trial was carried out to evaluate the nutrient digestibility and nitrogen
balance (NB) using sheep that fed the experimental rations. The complete randomized
block design (CRD) was used for testing this experiment. Twelve mature Barki sheep (32+
0.5 kg. wi) were used in this experiment. Each animal was confined in an individual
metabolic crate for 14 days as an adaptation period followed by five days as a collection
period. Animals were fed at maintenance level requirements using the allowances of NRC
(1985).

The animals were distributed fo three similar groups {4 animals per each ration) and
were fed as follows:

R1: 30% sweet potatoes + 70% untreated rice straw.
R2: 30% sweet potatoes + 70% treated rice straw with Ruminococcus albus.
R3: 30% sweet potatoes + 70% treated rice straw with Clostridium cellulovorans.

Rumen liquor samples were taken from each animal at the end of the collection
period at 0, 2, 4 and 6 hours after moming feeding wsing a rubber stomach tube. The pH
was determined using a pH-meter (EIL-7010) with a combination electrode. Ammonia
nitrogen (NH3-N) was immediately determined (Conway, 1963). Frozen rumen liquor
samples were analyzed for total volatile fatty acids (TVFA’s) by steam distillation
according to Warner (1964). Blood samples were collected from three animals per group at
the end of metabolism trial at zero, 2, 4 and 6 hrs. post feeding. Samples were obtained by
allowing blood to flow freely from the jugular vein through heparin tubes. Then,
centrifuged for 30 min. at 4000 rpm, plasma was scparated into clean dried glass vials and
stored at frecze(-20°C) till analysis. Blood plasma was analyzed using special kits for urea
(Patton and Crouch, 1977), total protein (Henry, 1964) and creatinine (Henry, 1974).

Proximate analysis:

The proximate analysis of treatments, experimental rations, feres and urine were
determined according to A.O.A.C. (1990). The proximate analyses were used to determine
dry matter (DM), crude protein (CF}, crude fiber (CF), Ether Extract (EE) and ash. The
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nitrogen free extract (NFE) was obtained by the difference.

Cell wall constituents analysis:

Raw rice straw compost treated and untreated rations and feces were analyzed
according to Van Soest and Breston (1979) to determine neutral detergent fiber {NDF),
Acid detergent fiber (ADF) and acid detergent lignin (ADL). Hemicellulose, cellulose and
lignin were determined by the difference.

Statistical analysis:

The data of chemical composition, cell wall constituents, in vitro (DM and OM), in
vivo, rumen and blood parameters were statistically analyzed according to Statistical
Analysis Systems User's Guide, (5.A.S., 1998). Separation among means was carried out
by using Duncan Multiple test, (Duncan, 1955). The following mode! was used:

Y'J =i + T.- +a i

Where:

Y ij = the observation of the model.

pt = General mean common element to all observation.
Ti = the effect of the treatment (i=1, 2,3)

@ ij = The effect of error.

RESULTS AND DISCUSSION

First experiment
Effect of bacterial treatments on rice straw:

Chemical composition and cell wall constituents of treated and wmtreated rice straw
are presented in Table (1). The present data indicated that the value of crude protein
increased for treated rice straw which in T2 was 15.16 % and in T3 was 12.45% compared
to untreated rice straw (T1). While the treated rice straw with Ruminococcus albus (T2)
had the highest value. These effects might be due to nitrogen content of the added urea
(about 3% w/w), the microbial protein from bacteria treatments and the nitrogen content of
growing cellulolytic bacteria in silage of rice straw. These results agreed with those noted
by Zhao et al, (2002) and Abd El- Galil (2006}. However, it can be suggested that N
content increased due to contamination by water, soil or plastic container. In addition,
(Denek and Deniz, 2004) cited that the addition of urea only into maize silage decreased
DM digestibility. It can be concluded that urea and molasses can be used as silage additive
to increase crude protein and energy content of silage.

Crude fiber decreased from 44.08% in untreated rice straw to 32.32% and 28.44 % in
treated T2 and T3, respectively. But treated rice straw with Clostridium cellulovorans (T3)
was highly effected CF content compared to other treatments .The decrease of crude fiber
values in the experimental treatments could be a results of the cellulase enzymes (secreted
by cellulolytic bacteria) effect. It is clear that ash values increased from 14.09% in
untreated rice straw (T1) to 13.68% and16.20 % when treated by Ruminococcus albus (T2)
and Clostridium cellulovorans (T3), respectively. These effects might due to the added
media of growing bacteria, molasses and strains of cellulolytic bacteria uscd for treating
rice straw. In general , it can be concluded that bacterial treatments had great effect on
increasing crude protein content (from 1.45 to 15.16%) and increasing crude fiber
degradation {from 44.08 to 28.44 %) of rice straw. The present finding is in agreement
with Bakshi and Langer (1991). They reported that crude fiber decreased from 42.92 to
17.87 % in the compost and spent with the treatment of cellulase enzymes .On the same
trend, supportive results were reporied by Eduardo and Etienne (1985); Larwence and
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Abada (1987) and Abd EIl- Galil (2006). The present results confirm the results obtained
by Abdul- Aziz et al (1997). Gado (1999) fermented rice straw and bagasse with
Trichoderma ressei and reported that the CP, CF, EE, NDF, ADF, cellulose and
hemicellulose were lowered significantly (P<0.05) in both treated rice straw and bagasse.
Bader (2001) found that the biological treatments of corn stalks by P. florida decreased CF
content than that in untreated corn stalks, being 3.5%, while combined fungi and bacteria
at level of 3% were more efficient in decreasing crude fiber content from 37.85% to
18.42%, followed by incubated of com stalks with P. florida and E. carotovora at level 2%
(being 47.37% of control). Gado er al.(2007) found that treatments with solution (8) which
contained urea , molasses , formic acid and acetic acid added to bagasse compared
control(U), celtulase enzymes(E), rumen liquor (R) and Cellulomonas cellulasea (B)
increased crude protein without a decrease in crude fiber and cell wall constituents,

Table (1): Effect of bacterial treatments on chemical composition and cell wall
constituents of rice siraw (%% on DM basis).

T1 T2 T3
Item {(Untreated) (Ruminococcus (Clostridium +S.E
albus) cellulovorans)

DM 90.05 * 89.89* 87.90° +0.178
OM 8591°* 86.32° 83.79° +0.190
CP 145 € 15.16" 12.45° +0.112
CF 44.08 ® 32.32% 28.44°¢ +£0.157
EE 221 ° 233 ° 284 ° +0.039
NFE 38.18° 36.49° 40.06 ¢ +0.371
Ash 14.09°" 13.68° 16.20° +0.050
NDF 77.09° 63.53° 60.75 ¢ +0.191
ADF 47.28% 35.59°¢ 4994* +0.220
ADL 10.89° 15.74° 14.25° +0.180
Hemicellulose 29.81* 27.94% 10.85°¢ +0.230
Cellulose 36.39° 19.85"° 35.65" +0.310

- a, b and ¢ Means within the same row with different superscripts differ significantly (P <0.05)

Bacterial treatments decreased (P<0.05) NDF contents from 77.09 % in untreated rice
straw (T1) to 63.53 % and 60.75% in T2 and T3, respectively. The highest decrease in
NDF content was recorded in T3. There were significant differences (P<0.05) among
treatments detected in ADF content from 47.28% in untreated (T1) to 35.59 % in treated
T2 which treated with Ruminococcus that was more effective on ADF content. On the
other side, it was noticed that hemicellulose content decreased in T2 (27.94%) and T3
(10.85%) compared to untreated raw (29.81%) while treatment with Clostridium (T3) had
the highest decrease. It was noticed that bacterial treatments decreased cellulose content in
T2 (19.85%) compared fo other treatment where bacteria degraded the bonding between
cellulose and other components. In all bacterial treatment we found that the straw treated
with cellulolytic bacteria increased the lignin content. In general, results indicated that
bacterial treatment with two cellulolytic strains of rice straw had significant effect on cell
wall constituents with treatment by Ruminococcus was more effect on ADF and cellulose
content while treatment by clostridium was more effective on NDF and hemicellulose
content. Bader (2001) reported that biological treatments effective with fungi decreased
(P<0.05) NDF, ADF, ADL, cellulose and hemicellulose in rice straw and corn stalks.
Autrey et al.(1975) reported 2 13% decrease in the cellulose content of com silage when it
was treated with cellulase enzyme. Also, Spoelstra er al(1992) and Stockes and
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Chen (1994) reported a reduction of NDF value after enzyme addition to corn silage.Also,
Sheperd and Kung (1996) found that enzyme treatment 1o whole plant corn silage (WPCS)
reduced NDF and ADF contents. In addition, Wang et al. (2002) cited that the treatments
of corn stalks with microbial inoculants (209 gm lactic acid bacteria or lactobacillus sp.)
and enzyme preparation 400 gm/100kg DM(100gm cellulase +200gm amylase +100gm
gluicoamylase), and increased the degradable DM and NDF compared with control
(untreated). :

In Vitro dry matter disappearance (IVDMD) and In Vitro organic matter disappearance
(AVOMD) of rice straw:

Data in Table (2) exhibited the effect of bacterial treatmenis on In Vitro dry matter
and organic matter disappearance of rice straw. After 48 hrs fermentation the highest
significant (P<0.05) increase for IVDMD was found in treated rice straw with Clostridium
cellulovorans (89.71 %), while the lowest significant increase value was found in the
untreated rice straw(59.01%). Afier 2 hrs, it was noticed that IVDMD increased in rice
straw treated with Ruminococcus albus (15.11%) compared to other treatments. Also, afier
4 brs, 6 hrs, 24 hrs and 48 hrs recorded increase for IVDMD in treated rice straw with
Clostridium cellulovorans (21.33 %, 40.32%, 55.47 % and 89.71%) compared to other
Ireatments. Bacterial treatments with Ruminococcus albus and Clostridium cellulovorans
increased (P<0.05) TVOMD of rice straw incubated for 48 hrs than that in untreated one.
After 2hrs, 4hrs and 48hrs, it was noticed that TVOMD increased in rice straw treated with
Ruminococcus albus (13.98%, 20.53% and 80.52%) compared to other treatments. Also,
after 6 hrs and 24 hrs recorded increase for IVOMD in treated rice straw with Clostridinm
cellulovorans (40.39% and 53.11%) compared to other treatments. Generally, the increase
i IVDMD and IVOMD of biologically treated rice straw as poor quality roughage may be
due to the decreases of the amount of CF, NDF, ADF and increases in CP content. I is
well documented that dry matter digestibility is positively correlated to CP content and
negatively comrelated to CF, ADF and NDF (Sawe et al., 1998). These results are in a
good agreement with results obtained by Abdul —Aziz et al. (1994). Also, the present
results are in harmony with the findings of {Gado 1999 ; Abd El-Galil 2000 & 2006 and ;
Bader 2001).

Table (2): Effect of bacterial treatments on invitro dry and organic matter
disappearance of rice straw (% on DM basis).

T1 T2 T3

Ttem {Untreated) (Ruminococcus {Clostridium iSE
' albus) cellulovorans)

IVDMD (%)
2hrs 10.35° 1s.11° ' 14.23" +1.21
4hrs 15.44° i9.27 21.33° +1.21
6hrs 32.63° 37.16° 40.32° #1.21
24hrs 45.82° 49.58° 55.47 +1.21
48hrs 59.01° 78.31° 89.71° +1.21
IVOMD (%)
2hrs 5.44° 13.98* 11.65° £0.99
4hrs 12.34° 20.53 19.49° +0.99
6hrs 23.53¢ 32.75° 40.39* +0.99
24hrs 35.66° 44.56° 53.11° +0.99
48hrs 50.97° 80.52" 76.80° +0.99

- a, band ¢ Means within the same row with different superscripts differ significantly ( P <0.05)
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Second experiment:
Digestion coefficients (%) of rice straw:

It is clear from Table (3) and Table (4) that treatments by cellulolytic bacteria had a
significant effect on digestibility of the rice straw. It was observed that the digestibiliry
coefficient of OM in sheep fed treated rice straw with Ruminococcus albus (R2) and
Clostridium celluloverans (R3) increased from 73.06% in untreated(R1) to 87.75 % and
8293 %, respecuvely .

Also. crude pratein digestinlity of treated rice straw increased to 61.87% and %0.14°,
m R2 and R3 respectivelv. compared to that of R1 (25.68 %). Data indicated thar crud:
fiber digestibidity of untreated rice straw was 55.01%, while in weated rice straw were
R7 RUM% and R6.63% when nce straw treated by Ruminococcus albus and Clostridium
ceitulovoran- respectively. However, in B3 which treated with Closeridiim the value o1
NFE digesithility was increased from 75.84% in untreated (R1) to 90.15%. Generally, the
results showed that bacterial treatments positively affected the digestibility of nutrients of
treated rice straw. Data showed that NDF digestibility of untreated rice straw was 69.04%.
while that ot treated with Ruminococcus (R2) was increased to 76.12 % In addition.
treatment with Clostridium cellulovorans affected on NDF digestibility significantly
{P<0.05). The ADF digestibility coefficients increased significantly (P<0.05) from 71.46
% in untreated to 80.48% and 83.48%in treated with Ruminococcus albus and Clostridium
cellulovorans, respectively. Moreover, the hemicellulose digestibility increased from
62.37 % in vnweated 10 78.34% in veated with Clostridium cellulovorans. Also, treatment
with Ruminococcus increased hemicellulose digestibility to 80.33%. Results showed that
cellulose digestibility coefficients increased from 73.91% in untreated to 90.91% and
91.95% in treated with Ruminococcus albus and Clostridium cellulovorans, respectively.

In addition, the treatment of rice straw with Ruminococcus and Clostridium recorded
a positive effect on digestion coefficients. This was due to the positive effect on
cellulolytic  activity of rumen microflora digestion through altering the ruminal
environment

Table {3): Chemical composition and cell wall constituents of rations used in
metabolism trial

ti
Item = Ra s - +S.E
DM 100 100 100 .

OM 88.94° 89.22° 87.45° +0.17
CP 2.49°¢ 12.09° 10.19* - 20.10
CF 31.82° 23.28° 20.87¢ 1013
EE 1.90° 1.98° 2.34* +0.01
NFE 52.74° 51.55° 54.05* £0.28
Ash 11.06° 10.78" 12.55° +0.03
NDF 56.76" 47.27° 45.32° +0.16
ADF 34.29° 25.79°¢ 34.16° +0.24
"ADIL. 7.74¢ 11.14° 10.08° +0.19
Hemicellulose 22.47° 21.48° 9.15° +0.22
Cellulose 26.55° 14.65" 26.08° +027

a. b and ¢ Means within the same row with different superscripts differ significantly (P<0.05).

Where. Chermcal composition of sweet  potatoes was 93.80, 4.94, 3.20, 1.15, 86.7, 4.0, 9.24,
4.0 and 0.38% for DM, CP, CF, EE, NFE, Ash, NDF, ADF and ADL, respectively.

R1: 30% potatoes + 70% untreated rice straw.

R2: 30% potatoes + 70% treated rice straw with Ruminococcus albus.

R3: 30% potatoes + 70% treated rice straw with Clostridium cellulovorans.
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Table (4): Effect of bacterial treatments on digestion coefficients in sheep fed treated
or untreated rice straw (Yoon DM basis).
Rations

| Item T R2 5 +S.E
DM 69.61° 82.50* 81.61° +0.20
OM : 73.06° 87.75* 82.93° +0.21
CP 25.68° 61.87° 80.14° +0.29
CF 55.01° 87.80* 86.63° +0.19
EE . 62.43° 88.14* 87.11* +0.33
NFE 75.84° 89.60* 90.15" 10.35
NDF 69.04°¢ 76.12% 80.21" +0.31
ADF 71.46° 80.48° 83.48* 0.27
Hemicellulose 62.37°¢ 75.84° 78.34" +0.34
Cellulose 73.91° 90.91° 91.95" +0.26
TDN 5230° 70.08* 71.02* +0.35
N balance, g +3.26° +9.81* +10.07° +0.19

a, band ¢ Means within the same row with different superscripts differ significantly ( P < 0.05).

In general, the treatment of rice straw by Clostridium (R3) improved cell wall
constituents digestibility compared with untreated. Ahuja er al., (1986) found that values
of nutrients digestibility were 61.6, 66.7, 48.7, 63.7 and 71.4 % for DM, CP, CF, EE and
NFE when they fed treated wheat straw with fungi up to 30 % of sheep ration. These
results are in agreement with results obtained by (Abd El-Galil 2000 & 2006).

Nitrogen balance:

Data of nitrogen balance for untreated rice straw (R1) was the lowest (P<0.05)
value (3.26 g/d) while treated with Ruminococcus (R2) and Clostridium (R3) were
increased to 9.81g/d and 10.07 g/d, respectively, this mean that the treatment rice straw
mproved nitrogen balance. The increase in N-balance in R2 and R3 may be due to the
possible increased production of microbial protein synthesis or increased presence of
fermentable energy (Tagari er al. 1976), the variability in nitrogen that might escape
ruminal fermentation or an increased utilization of ammonia in the rumen {Holzer ef al.
1986).

Feeding values:

It is noticed that there were significant (P<0.05) differences between treatments in
Table (4) where the bacterial treatment increased nutritive values of rice straw. The total
digestible nutrients (TDN) of rice straw was 52.3 % in unfreated (R1), while it was 70.0%
% and 71.02 % in treated rice straw with Ruminococcus albus (R2) and Clostridium
cellulovorans (R3), respectively. Generally, the results indicated that biological treatments
had positive effects on improving nutrients digestibility and nutritive values. Abd El-Galil
(2006) found that values of nutrient digestibility coefficient were 72.01 %, 77.29%
19.47%, 84.44 %, 70.87%, 86.13, 88.36, 80.33 and 94.28 for DM ,CP ,CF [FE , NFE.
NDF, ADF, Hemicellulose and cellulose respectively, when corn stalks was treated with
Ruminococcus albus was fed at 30 %of sheep ration . Also , results of the present study are
in agreement with those obtained by Abd El-Galil (2000),who found that the biological
treatments of bagasse increased TDN value significantly (P<0.05) from 46.5 % to 68.9 ©..
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Rumen liguor parameters:

Results of Tabie (5) indicated that rumen liquor pH values did not differ significantly
(P>0.05) among treatments. 1t is clear that values of rumen liquor pH were also similar
among sampling times for sheep fed biologically treated rice straw. The total volatile fatty
acids values for treated rice straw with Ruminococcus (R2) and Clostridium (R3) were
higher than that for untreated rice straw (R1), but treated rice straw with Clostridium had
the highest value. (Mould and Orskov, 1984) indicated that the pH values always around
6.0, which that had an increase on cellulolytic bacteria contents and activity in rumen and
fiber fraction digestion).The TVFA's values were high in rations R2 and R3 which may be
due to a higher microbial activity in the rumen of sheep fed this rations than those received
the untreated R1. ElTaweel (2000) found a positive correlation between cellulose
digestion coefficient and rumen ammonia-N or TVFA’s concentration. Ammonia-N values
for treated rice straw with Ruminococcus (R2) and Clostridium (R3) were higher than that
for untreated rice straw (R1), which treated rice straw with Clostridium in R3 had the
highest value. These results may be due to the change in fermentation rate with advancing
time after feeding in which ruminal NH3-N would satisfy microbial needs and hence
maximize rate of fermentation in rumen. The present results are tn agreement with those
obtained by Dhanda et al., (1994) and El-Ashry et al., (1997), also agree with Abd El-Galil
(2000) and Abd E1-Galil (2006).

Table (S): Effect of bacterial treatments on ruminal parameters in sheep feeding on

rice straw
Rations

Item i O R3 + SE
pH

Chrs 6.9 6.3 6.9

2hrs 6.8 6.7 6.7

4hrs 6.6 6.3 T 8.5

6hrs 6.8 6.7 6.8

mean 6.77% 6.62™ 6.72™ +0.100
TVFA's(m.equ./100ml})

Ohrs 93 10.8 110 .

2hrs 10.4 12.8 129

4hrs 1.8 14.9 15.13

6hrs 9.9 13.4 12.18

mean 10.35° 1297 13.00° $1.020
NH3-N(mg/100ml)

Ohrs R.70 10.60 11.70

2hrs 10.40 14.30 1540

4hrs 11.30 13.50 12.10

6hrs 1040 11.70 11.90

mean 11.20° 12.52° 12.77° +1.011

a, b and ¢ Means within the same row with different superscripts differ significantly (P<0.05).

Blood plasma parameters

It was noticed (Table 6) that plasma total protein increased during 0 & 6 hrs in all
treatments with treated rice straw with Ruminococcus and Clostridium, but this increase
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under normal level of plasma total protein in sheep. With in regard to plasma uren
concentration, it- was noticed to be high in all treatments at all measuring times in Tahl
(6). There was urea concentration increased gradually from 0 hrs until 6 hrs m a)'
treatments. Also, it is no differences between treated rice straw with Ruminococcus and
Clostridium, but it differences were found between treated and unireated rice straw.

Table (6): Effect of bacterial treatments on blood parameters in sheep feeding on rice

straw.
Rations

Mem i R2 03 + SE
TP(mg/100)
Ohrs 8.90 10.40 10.90
2hrs 10.20 11.30 12.20
4hrs 11.50 12.40 13.60
6hrs 12.10 12.90 11.80
mean 16.67° 11.75° 12.12° +0.600
. Urea(mg/100)
Ohrs 5.90 6.70 6.90
2hrs 6.80 7.90 7.80
4hrs 7.20 8.20 830
Ghrs 9.50 9.80 10.60
nean 7.35° 8.15° 8.40° +0.615
Creatinine (mg/100)
Ohrs 0.70 0.80 0.90
2hrs 0.90 1.10 1.20
4hrs 1.00 1.20 1.10
6hrs 0.90 1.00 1.00
mean 0.87™ 1.02% 1.05™ +0.058

-2, band ¢ means within the same row with different superscripts differ significantly ( P < 0.05).

_ Values of plasma creatinine are shown in Table (6). The present results show no
significant differences in plasma creatinine between treated and untreated rice straw. It
was noticed that values of plasma creatinine were slightly increased between 0 & 4 hrs in
al_l treatments, but afier 6 hrs it decreased in all treatments. The value of creatinine was the
highest in treated rice straw by Clostridium compared with other treatments. Generally,
plasma creatinine level is a useful indicator to glomerular filtration in kidney, the values of
plasma creatinine for sheep were within the normal levels. These results came on line with
those obtained by Abd El-Galil (2000 & 2006).

CONCLUSION

It can be concluded that the bacterial treatments with Ruminococcus albus and
Clostridium cellulovorans had the highest effect on chemical composition and cell wall
constituents of treated rice straw. These results exhibited that Ruminococcus was more
effective on cellulose but Clostridium was more effect on hemicellylose for rice straw
compared the untreated one. The treatment by Clostridium increased IVDMD of rice
straw,

The bacterial treatments with Ruminococcus albus and Clostridium cellulovorans
could be used successfully to improve the quality of rice straw (as poor quality roughage)
with increased protein, nutrients digestibility and nutritive value, with decreased fibrous
fraction of rations without any adverse effects on animal performance and health.
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