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Nutritive Improvement of Some Low Quality Rough-
ages for Ruminants. Il The Effect of Spraying Urea
vs. Microbial Treatment on the Quality of Sugar
Cane Bagasse®
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AH. El-Refai, HL.6. Al and Z.M.Z. Abdel-Motagally

Awimal and Poullry Nutrition Leb. end Microbial
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Coire, Egypt.

SUGAR-CANE bagasse was treated with NaOH or sod-
ium hypochlorite. Both treated bagasse were fermented with
Trichoderma viride (T. V.) fungi. Sedium hypochlorite
treated bagasse was sprayed with urea solution (49%).

The three treatments used increased greatly CP con-
tent and decreased CF, NDF, ADL, NFE and hemicellulose
contents of bagasse. Cellulose and ADF contents, however,
of untreated bagasse were nearly similar to those of almost
all  treatments used. Fungal treatments increased ash
content of bagasse.

The three freatments used greatly increased (P < 0.01)
IVDMD wvalues and In Situ DM degradability at almost all
incubation periods used (4, 8, 12, 24 and 48 hr.) of bagas-
ses. No significant differences were observed among the
three treatments used. Highest values, however, were re-
corded for bagasse treated with sodium hypochlorite follow-
ed by fermentation with T. V. fungi.

The present study suggests that the chemical compo-
sition and nutritive value of bagasse can greatly be improv-
ed by fungal fermentation. A similar improvement can be
achieved by spraying sodium hypochlorite treated bagasse
with urea solution (49%).

The gap between available and required amounts of animal feed
in Egypt is estimated to be about 3.1 million tons of total diges-
tible nutrients (Abou Akkada, 1984). This has emphasized the
need for improving both the quality and intake of poor quality
roughages or agricultural by-produects by ruminant animals. This
can be achieved by physical and chemical treatments such as alkali
treatments or microbial treatments.

* This work is a part of a program directed by Prof. A.H. El-Refai;

aiming at the evaluation of sugar-cane bagasse for feeding purposes.
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Studies have been done to use bagasse as a new non-con-
ventional roughage source in rations for ruminantg (El-Torky, 1979,
El-Hag and George, 1982 and Ahmed, 1984). The results of
these studies showed that the nutritive value of untreated bagasse
was very low. Previous work (Shoukry ef al., 1985-b) showed
that the chemical composition, ifn Vitro and In Sitw DM disap-
pearance of bagasse can greatly be improved by fungal or chemical
treatments. However, the magnitude of improvement was greater
for fungal treatments than chemical ones. This may have been
related to the higher CP content of fungal treatment,

Recent work suggested that spraying poor quality roughages
with urea solution can be an alternative method to alkali treat-
mients. (Soliman ef al., 1983 and 1984, Abou Ward, 1984 and
Shoukry et al., 1985-a).

The present study was carried out to examine the effect of
two different fungal treatment methods on the echemical compo-
sition and nutritive value of sugar cane bagasse. The effect
of spraying sodium hypochlorite treated bagasse with urea solu-
fHion on its nutritive value was also studied.

Material and Methods

Fungal strain

The trichoderma viride 253 M-16 employed (T. V.) was used
as experimental organism.

Treatment of bagasse

The crude sugar-cane bagasse was treated with sodium hydro-
xide and sodium hypochlorite (Shoukry et al., 1985-b). The sodium
hypochlorite treated bagasse was thoroughly washed by water till
free from chlorine,

ermentation

Either sodium hypochlorite or NaOH treated bagasse were
fermented with T. V. fungi. Fermentation was carried out into
the nylon bags for 30 days as described before (Shoukry et al.,
1985-b).

Egypt J. Anim. Prod, 25, No. 2 (1985)
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Urea treatment

Ground sodium hypochlorite treated bagasse were sprayed
with a solution of urea (50 ml/100 g DM of bagasse), calculated
to provide 4 g urea/100 g DM of bagasse. This amount of urea
was used for obtaining nitrogen content in sodium hypochlorite
treated bagasse similar to that of fungal treated bagasse. The
materials were then stored for 2 weeks in a plastic container
then dried in an oven at 60°C to about 909, DM.

I'n Vitro DM disappearance (IVDMD)

In Vitro DM disappearance was determined for untreated
bagasse and treated bagasse with different treatments according
to method of Tilley and Terry (1963). Fermentation media used
was that described by Norris ei al., (1976) with a modification
that the buffer and the urea solutions were those described by
Naga and El-Shazly (1963). Rumen liquor was collected from
cannulated Ossimi sheep maintained on all berseem hay diet (150%
maintenance level).

Determination of IN Situ DM disappearance

Degradability of DM of bagasse untreated or treated with dif-
ferent treatments in the rumen of sheep was determined at 4,
& 12, 24 and 48 hr using dacron bags (Mehrez and Orskov, 1977).

Three mature male Ossimi sheep (about 60 kg live weight)
fitted with rumen cannula were used in this study, for deter-
mination of DM disappearance of untreated and treated bagasse.
The animals were maintenance on a ration consisted of berseem
hay given at the rate of 1509, maintenance in two equal meals
mainly at 08.00 and 17.00. Water wag always available in front
of the animals.

About 3 g of dried, finely ground (less than 0.5 e¢m length)
samples were weighed in each dacron bag. The required number
of bags (3/each incubation peried) for each sample was incubated
in the rumen of each sheep and one bag was withdrawn from the
rumen of each sheep at each incubation period (4, 8, 12, 24 and
48 hr). The bags were washed under running tap water until
water become clear from any colour. They were then dried in
an oven at 60°C for 48 hr and DM disappearance was calculated,

Egypt. J. Anim. Prod. 25, No. 2 (1985)
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Chemical analysis

Finely ground sample of each treatment wag chemically
analysed for dry matter (DM), crude protein (CP), crude fibre
(CF}, ether extract (EI), ash and nitrogen free extractives (NFE)
according to the A.O.AC. (1970) procedures. Neutral detergent
fibre (NDF), acid detergent fibre (ADF) and acid detergent lignin
(ADL) were determined according to Goering and Van Soest (1970)

procedure.

Statistical analysis
Data concerning IVDMD and In Situ DM disappearance were
statistically analyzed according to Snedecor and Cochran (1967).

Results and Discussion

Results concerning chemical composition of bagasse untreat-
ed or treated with different treatments are presented in Table
L. The obtained results showed that the three treatments used
increased CP content of bagasses. Highest CP content was ob-
scrved for urea treated bagasse. Crude protein content for bagas-

Table (1) ¥ Chemieal compositicn of bagasse untrested

or treated with diffarent methods.

Traatment Composition , % DM
‘reatment

oM CP CF EE Ash RF¥E

Untreated (control) 9231 LiE 5607 1.2 .0 573

Sodium hypochlorite+urea G5e 133 53.3 2.4 2.9 28.1

NaOH+T.Va Olett 11.4 56.1 1.3 9.3 21.9

Saodium hypochiorite+T.V. 87.6 11.3 49.3 2,9 9.8 26,7
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se treated with sodium hypochlorite + T. V. and NaOH -+ T, V.
treated bagasse was nearly the same. As expected spraying bagas-
se with 4% urea solution inecreased its CP content to the same
CP content of T. V. treated bagasse. Similar results have been
teported by Soliman ef al. (1983 and 1984) and Shoukry et al
(1885-a), who found that spraying poor quality roughages with
urea solution increaged greaily its CP content. The results ob-
tained agreed well with those reported by Shoukry et al (1985-h)
who found that treating bagasse with fungi greatly increased its
CP content.

All treatments used decreased CF content of bagasse. High-
est decrease was recorded for sodium hypochlorite + T. V. treat-
ment followed by that of urea treatment. NaOH + T. V. treat-
ment slightly deereased C¥ content of bagasse. These results were
n a good agreement with those reported by Shoukry et gl (1985-b)
who found that treating bagasse with sodium hypochlorite de-
creased its content of CF. Also Soliman et ¢l (1983 and 1984)
and Shoukry el gf. (1985-a) found that spraying poor quality
roughages with 8% urea solution decreased its CF content,

Hither extract content of urea treatment was similar to that
of sodium hypochlorite + T. V. treated bagasse and both were
higher than that of bagasse untreated or treated with NaOH -+
T. V., which were nearly the same.

Fungal treatments either with sodium hypochlorite or NaOH
increased ash content of bagagsse. Ash content of untreated bagag-
se was similar to that of sodium hypochlorite + urea treated
bagasse. These results agreed well with those obtained by Shouk-
ry et al. (1985-b), who found that ash content of bagasse increased
by fungal treatment,

Nitrogen free extract of bagasse decressed by the three treat-
ments used. Towest value was recorded for NaOH + T, V. treat-
ment. NIFE content of urea + sodium hypeochlorite treated bagas-
se was nearly similar to that of sodium hypochlorite + T, V.
treated bagasse. This may have been related to the losses of
scluble nutrients during washing the malerial used after trest-
ing it with NaOH or sodium hypochlorite. Similar results have
been reported by many workers with different alkali treated poor
quality roughages (Abou-Raya, 1967, El-Talty 1973, Jackson, 1977,
Salem, 1980 and Abou Raya ef al., 1984).

Egypt. J. Anim. Prod. 25, No. 2 (1885)
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Results concerning CF fraction of bagasse untreated or treat-
od with sodium hypochlorite + urea or different fungal methods
are presented in Table 2. The results obtained showed that both
fungal treatments decreased NDF and ADL contents of bagasse.
The magnitude of reduction was greater for sodium hypochlorite
+ T. V. treatment than that for NaOH -+ T. V. treatment. Sod-
mm hypochlorite + T. V. treatment decreased ADF of bagasse,
while NaOH + T. V. treatment increased slightly ADF of
bagasse.

Table (2) ¢ Crude fiber fraction and IVDMD of bagasse

untreated or treated with different methods.

Crude fiber fraction, % DA

Treatment IVIMD SE
NDF ADF ADL  ilemice- Callulose
llulose
A
Untreated(control ) 91.9 63.7 15.6 28.2 48,1 24,1 +1.2
Sodium hypochlorite B,b
+ urea Phal 56,5 Ta3  17.6 49,2 44,9 #l.2
B,b
HalH + TV, 78.2 54,7 15.] 13.5 49,5 49.5  +0.9
Sodiun bypochlorite EBya
+ T.V. 4.1 59.0 7.0 154k 52.0 5347 #1.C

Ay B Means with different supsrscripha are significantly

(P <0.01) daifferent

a,b Means with different spuperscripts are significantly
(P<0.05) diffsrent

SE = Btandard error of the mean

Sodium hypochlorite -+ urea treatment decreased NDEF, ADF
and ADL ceontents of bagasse.

All treatments used decreased greatly hemicellulose and
slightly increased ecellulose contents of bagasse.

Egypt. J. Anim. Prod. 25, No. 2 (1985)
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The results obtained for CF fraction of NaOH + T. V. treat-
ment are in a good agreement with those obtained by Shoukry et
al. (1985-b) for T. V. treated bagasse, while values obtained for
NDF, ADF' and ADL of sodium hypochlorite + T. V. treatment
were lower than those reported by Shoukry et al., (1985-b). This
difference in CF fraction between the two fungal treatments used
may have been related to differences in the effect of sodium hypo-
chlorite and NaOH on the chemical composition of bagasse.

The results of CF fraction of urea treated bagasse agreed
well with that reported by Shoukry et al., (1985-a) for spraying
poor guality roughages with urea solution.

Nutritive values of untreated bagasse or bagasse treated with
different treatments in terms of IVDMD are shown in Table 3.
The lowest value was recorded for untreated bagasse. All treat-
ments used increased significantly (P < 0.01) IVDMD wvalues of
bagasse. This may be due to the higher CP content and lower CF
enntent and its fraction contents of these treatments compared
with those of untreated bagasse. Highest value was recorded for
sodium hypochlorite + T. V. (P < 0.05). No significant dif-
ference was observed among other two treatments. Similar results
have been reported by El-Hag (1983), who found that treated
straws with NH, solution (1%) + Coprinus Cinereus fungi or
Coprinus Cinereus only increased IVDMD values.

The results obtained for DM degradability (Table 3) for un-
treated or treated bagasse with different treatments agreed well
with those reported for IVDMD. In Sitw DM disappearance of
bagasse increased significantly (P < 0.01) with different treat-
ments at almost all incubation periods. In Situ DM degradability
was nearly similar for the three treatments used. The IVDMD
and In Sitw DM disappearance values obtained for sodium hypo-
chlorite + T. V. treatment were slightly greater than those of
the other two treatments used. This may have been related to the
lower CF' and ADL contents of this treatment than other treat-
ments used (Van Soest, 1967 and Horn et «l., 1979). The results
obtained for sodium hypochlorite + urea treatment support the
conclusion of El-Torky (1979), who suggested that a combination
of NaOH treated bagasse plus urea supplement would be beneficial
lo the nutritive value of such products.

Egypt. J. Anim. Prod. 25, No. 2 (1985)
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Table (3}: In Bitu D disappearance (%) of bagasse

untrested or treated with different methods

&% different incubation pPeriogs.

Preatment ;not1bation periods, hr.
4 8 1z 24 40
. i
Untroated{control) &0 10.53 10.5 18,8 27.1 1.8
S5 Ui - 0.3 40.8  +0.6
. . B
Sedlun hrpechloniterurea 15.8 18.3  2%.9 4s5.7 50,6 31.3
52 £0.8 305 #0.8 0.1 #3.9
i . B
Halz o+ ¥V, 12.8 9.2 26.9 5.2 87,8 29 .4
aB 40.8 2.2 422 402 2.9
‘ ) B
Sodiuvm hypochloritesTeV. 16.6 18,5 25.8 49.6 57.2 33 5

38 0.5 #0.8  £0.1 42,0 10.8

Ay D Means with ¢ifferant superacripts are signiflsantly
(P <z 0.01) different.

88 = 8tandard error of the meonns.

The present study suggested that the chemical composition
and nutritive value of bagasse can greatly he improved by the
two fungal treatment methods used in particularly for sodium
bypochlorite + T. V. treatment. A similar improvement can bhe
achieved by spraying sodium hypochlorife treated bagasse with
4% wurea solution. Work now is in progress and it is hoped the
future course of work will comprise 7n Vivo evaluation of the dif-
fevent products obtained either from chemical treatment or biclo-
gleal treatment of bagasse. Yet, the spray of urea solution to
untreated or chemically treated bagasse will also be evaluated

using the 'n Vive method.

Egypt . Anim. Prod. 25, No. 2 (1985)
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