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SUMMARY

This study was carried out at (Ei-Serew Research Station, Domuat Governorate) to
study the etfect of fungus treatments {Cheatomium cellublyticum, Trichoderma viride and
Cheatomium cellublyvticum with Trichoderma viride) of cotton stalks on feed intake,
digestibility coeflicients, nutritive value, nitrogen balance and some rwnen liquor and
blood parameters. Four treatments were tested, the first treatment (NC} was the negative
control, second treatment (CC) was cotton stalks treated with fungus (Chearomium
celfublyvticuns) offered ad. Libitum. Third treatment (TV}) was cotton stalks treated with
fungus (Trichoderma viride) and fourth treatment (CO) was cotton stalks treated
combination {Cheatomium cellublyticun with Trichoderma viride).

Twenty four rams mean weighed 20.0 kg were used in feeding trial lasted 120 days to
evaluate the effect of biological treatrments on the nutritive value of cotton stalks increased
daily gain (165.8, 193.3, 211.6 and 136.6) for CC, TV, CO and XC, respectively. The
results indicated that CC, TV and CO increased (P<0.05} crude protein of cotton stalks and
decreased (P<0.05) dry matter, crude fiber, NFE, NDF, ADE, ADL and cellulose contents
than the contral group. Dry matter intake (DMI) increased (P<0.05) in the groups fed
cotton stalks treated with CC, TFand CO than the contre! group. Fungus treatments
increased (P<0.05) digestibility coeflicients of CF, ADF, NDF, ADL, ceflulose and
hemicellulose than the untreated cotton stalks, Total digestible nutrients (TDN) and
digestibility of crude protein (DCP) for CO, TV and CC were higher (P<0.05) than

untreated cotton stalks.
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INTRODUCTION

The shortage of fecds in general and
protein in particular attracted the
attention  of many research workers
towards the unconventional sources of
fced crop residucs. They are mainly
{ibrous matcrials of agricultural by-
products which represent a  high
pereentage of the total volume of the
feeds  produced  annually in Egypt.

However, only 4.0 to 4.3 million tons of
crop residues out of 13.7-15.2 million
tons produced are used for feeding
ruminants  (Hathout and  El-Nouby.
1990}

Residues arc burned or wasted, and
hence lead to environmental pollution
and health hazards. The man factors
limiting the utilization of crop residucs
are of low digestibility. low protein
content and some time low palatability.
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This study aimed to investigate, the
ability of biclogical treatments to
improve nutritive value as total digestible
nutrient {TDN) and digestibile crude
protein (DCP) of cotton stalks as crop
residues and the effect of biological
treatments of cotton stalks on chemical
composition, nutrient digestibility, the
rumen parameters and blood parameters
of sheep fed on it.

MATERIALS AND METHODS

Microorganisms:

Cheatomium  cellublyticum NRRL
6102 and Trichoderma viride F-516 were
obtained from Microbial Chemistry
Department, National Research Center,
Dokki, Egypt. The microorgunisms were
maintained on agar medium composed of
(g/L) malt extract, 30.0; mycological
peptone, 5.0 and agar 20.0.

Preparation of fungal inoculun:

Three days old slant {20 x 200mm) of
Cheatomiwm cellublyticumn NRRL 6102
and Trichoderma viride F-316 into a
flask containing 23 ml of sterilized water.
The inoculum was used to inoculate
500ml capacity conical flasks containing
20g of coolew sterilized residue by
(autoclaving on 121°C for 30 minutes
while moistened by basal medium
containing 4% molasses, 0.4% urea,
0.2% KH-PO, and 0.03 MgS0,.7H,0 in
solid liquid ratio 1:2 by 10% (v/w). The
inoculated flasks were incubated in
adjusted temperature incubator at 30
°C+2 for 5 days.

Crop residues preparation:

Cotton stalks were chopped into 3-3
cm until moisture level was (63-70%)
and put specific fungal spawn and left for
21 days.
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Analytical methods:

Chemical composition of feed, feces
and urine were determined according to
A.0.A.C {1990). Neutral detergent fiber
(NDF), acid detergent fiber (ADF) and
acid detergent lignin (ADL) were
determined by the methods of Van Soest
(1982).

Digestibility trial:

Twelve adult rams were divided into
four similar groups and used to carry out
four metabolic trials using three animals
for each group as follows: NC: Negative
control. CC: Cotton stalks  with
Cheatomium cellublyticum. TV: Cotton
stalks with Trichoderma viride. CO:
Cotton stalks  combination with C
cellublyticum + T. viride.

Preliminary period lasted 21 days
followed by 7 days for collection. The
nutrient intake and excretion werc
determined 1o calculate their digestibility
and utilization by conventional balance
trial method. The experimental animals
were fed concentrate feed mixture (CFM)
to fit the maintenance requirement (NRC,
1985). All groups were fed roughage ad
Libtum. Feces were collected
quantitatively ecvery day during the
collection period. At the end of the
period, feces samples for cach ram were
ground and mixed well and kept in the
refrigerator  for  chemical  analysis.
Samples of feed, feces and urine were
analyzed according to A.O.A.C. (1990).
Rumen liguer samples were taken from
cach animals at the end of collection
period at 0, 3 und 6 hours after feeding
by stomach wbe. Rumen liquor pH and
ammonia  nitrogen  (NH;-N}  were
immediately determined according to
Conway (1963). Frozen rumen liquor
samples were analyzed for total volatile
fatty acids (TVFA’s) by steam according
to Abou-Akkada and Osman (1967).
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Total fimgal counts and total bacterial
counts were measured according to
{Difco, 1984) and microbial protein was
measured by sodium taugistate methods
according to Shultz and Shultz (1970).
Feeding trial:

Twenty-four fambs were taken from
the station herd and were divided into
four stmilar groups, according to weight.
Average initial live body weight was
20.6 kg/head and animals groups were
fed the four respective rations in 2
meals/day for 120 days. All fambs in the
trial were given requirements according
to NRC (1985) recommendation and
cotton stalks cither treated or untreated
were fed ad Libitum.

The data were statistically analyzed
according to Sendecor and Cochran
{1980) using SAS (1985). The difference
between means was tested by Dancan’s
multiple range test (1955).

RESULTS AND DISSCUSSION

1- Chemical composition:

Chemical COmposition of
experimental cotton stalks is presented in
Table {1). The cotton stalks untreated
(NC), cotton statks treated with CC,
cotton stalks treated with TV and cotton
stalks treated CO resulted in decreasing
(P<0.05) dry matter (DM) being 91.1,
90.5, 88.1 and 90.0%, respectively. The
substantial increase (P<0.03) in crude
protein {CP) of the fungal treated cotton
stulks against other treatments being 3.7,
10.0, 8.8 and 11.2%, respectively, Ash
content for biological treatments of
cotton stalks were higher than control,
being 125, 113, 94 and 7.6,
respectively. Treatments of cotton stalks
with CC and TV resulted in reducing

(P<0.05) NDF, ADF, ADL, Celiulose
and hemicellulose. These observations
were i agreement with Soliman ef af.
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(1979} and Gado (1959).

The degradation of various fiber
fractions increased with increasing level
of hemicellulose. It was noticed that, all
treatments;, CC, CC and TV were greater
in NDF, ADF, ADL, cellulose and
hemicellulose levels indicating their
influence on hemicellulose breakdown as
effect of the treatment. These results are
in agreement with Gado (199%9). The
biological treatment with CO, CC and TV
which led to crude protein augmentation
and reduce the fiber fractions.

ADF content of cotton stalks treated
with CO recorded the lower value than
those of "untreated and treated with CC or
with TV, being 43.1, 45.2, 44.5 and
43.2%, respectively. CO treatment of
cotton stalks contained the least
percentages of ADL than NC being
9.0tand 9.89%, respectively.

2- Digestibility coefficients and nutritive
value:

Nutrient digestibility coeflicients and
nutritive value, have been affected by
biological trcatments, arc presented in
Table (2). Coefficients of digestibility for
DM increased significantly (P<0.05) for
treated; cotton stalks CO (68.4%) and TV
(63.7%) than the control (54.6%).

Concerning digestibility coefficient of
crude protein (CO) had the highest value
69.4% as shown in Table {2).
Digestibility coefficient of CF was
significantly (P<0.05) higher for cotton
stalks treated with €0, being 68.7% and
the lowest CF digestibility coelficient
was recorded for the comtrol group
(45.0%). The fmprovement in DM, CP
and CF digestibitity coeflicients over a
wide range of low quality roughages due
to fungus trcatments were observed by
{Gado, 1999). CO treatment increased
the digestibility coefficient of fiber
component (Table 3) The NDF
digestibility of mixed 'O wus
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Table (1): Chemical compesition (Yoon DM bases) of untreated and treated cotton
stalks and concentrate feed mixture.

Item NC CC TV CO CFM
DM 91.1 90.5 88.1 20.0 88.8
OM 92.4 90.6 83.7 89.5 873
CP 3.7 10.0 8.8 11.2 16.2
CF 45.0 40.1 39.8 38.5 13.0
EE 1.2 1.4 1.5 = 1.5 32

NFE 42.5 39.1 38.6 36.3 54.8
Ash 7.6 9.4 11.3 11.5 12.6
NDF 77.0 75.0 74.2 731 32.7
ADF 45,2 44.5 43,2 431 10.4
ADL 9.8 9.6 9.3 .0 34

Cellulose 35.3 34.9 33.8 34.1 6.9

Hemicellulose 31.8 30.4 31.0 30.0 22.2

Table (2): Effect of biological treatments on digestibility and nutritive value.

Item NC CcC TV CO = SE
Digestibility:

DM 44.6" 55.3° 63.7" 63.4° £1.38
oM 50.7¢ 65.4° 68.6° 70. 17 £1.23
CP 14.7° 50.2° 50.2° 56.4" £0.47
CF 45 0° 52.6° 60.7° 68,7 +0.96
EE 55.3° 65.5° 67.3° 72.7° +0.43
NFE 60.3° 67.2° 72.3° 74.4° +1.5]
NDF 48.6% 52.4° 58.1" 62.9° +1.13
ADF 39.0¢ 46.4° 54.1° 63.4" (.27
ADL 27,44 31.0° 33.7° 47.9° =078
Cellulose 4774 . 50.3° 57.3 64.9" (.26
Hemicellulose 60.6% 63.8° 71.5" 78.5° +1.20
Nutritive value %:

TDN 50.5¢ 55.8° 59.4° 61.8" £0.62
bDCP 434 6.2° 7.4° 9.3 =123

u, b e and d Means with differet superscripts in the same row ditfer signitivantly (P<0.03).

Table (3): Effect of biological treatments on nitrogen balance.

ltem NC CC TV CO +8E
Nitrogen Intake (NT) (g'hid) 14.17 17.7 20.0° 29 =1.20
Urinary Nitrezen (UN) (g/hvd) 8.5¢ 8.7 10.0° 10.3° =088
Feces Nitrogen (FI) (g/h/d) 4.5° 56° 58" g =1.21
Nitrogen Digested (ND) (g/hvd) 9.5¢ 14.0° 16.6° 17.5° =091
Nitrogen Balanee (NB) (gh/d) +1.0° -3.3° +4.2 +6.8 +1.30

a, b ,c and d Meuns with differet superseripts in the same row differ significantly (P<0.05),
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significantly higher (P<0.05) than each
alone treatments and control.

The ADF digestibilities of treated
stalk were significantly higher (P<0.03)
than the control treatment. Cellulose
digestibility coefficient of cotton stalks
treated with CO was 64.9% and that
treated with TV was 37.3% but cotton
stalks treated with CC was 50.3% being
increased slightly than the control group
(47.7%). Hemicellulose digestibility was
also the highest (78.5%) for CO followed
by TV (71.5%) and CC (63.8%) and the
lowest value was recorded for the control
treatment (60.60%). The results agree
with Deraz and Ismail (2001) who
reported that fungus treatments had the
effect of loosening lignucellulctic bonds
and solublize some of the hemicellulose
content. The nutritive value of treatments
as TDN was the highest for CO, TV
{61.8%), (39.4%) and CC (55.8%) where
they significantly higher (P<0.03) than
the control (50.3%). Also, DCP were
significantly higher (P<0.03) with fangus
treatment than the control. These results
agree with Hammouda (1996) and Al-
Ashry et al (1997) and Fouad e al
(1998). They rep rted that fungi
treatment had the effect of lossening
lignocellulatic bonds and solublize some
ol the hemicellulose content.

Thus, it could be concluded that
biological treatment of cotton stalks could
increuse the digestibility cocfTicients of
moest nutrients and thus their feeding
values us TDN and DCP compared with
untreated cotton stalks. The amount of
wcrease. however, differs amang the
treatments used. These results are in
agreement with those reported by several
researcher worked on stalks as Singh and
Gupta (1994) and Azzam {1992).

3- Nitrogen balance:
Data of nitrogen balance meuasured in
the metabolism trial for sheep fed the
experimental rations are presented in

145

Table (3). All treatments showed a
pesitive  nitrogen  balance.  Nitrogen
balance ranged from (+1.0) to (+6.8)
gh/d. There were significant (P<0.03)
differences between biological treatment
tested. Results showed that the nitrogen
balance (g/h/d) for CO (+6.8) was higher
than CC (+3.3) and TV (+4.2). The
nitrogen balance for the control (+1.0)
was lowers (P<0.05) than all biological
treatments. The same trend was detected
for nitrogen digested (ND), nitrogen
intake (NI} and nitrogen balance (NB) as
% of NI and NB as % of ND.

Therefore, ration containing
biologically treated crop-residues showed
positive nitrogen balance which in
agreement with that of Langer ef al
(1982) and Ahuja et al. (1986).

Marwaha et ol (1990) conducted a
feeding trail with growing Jersey calves
fed fungal treated wheat straw. They
found that retained nitrogen was 27.7%
of NL.

Singh er al (1590) also., found a
positive nitrogen balance when they fod
calves on fungal treated wheat straw.
This observation was in agreement with
Kakkar et a/. (1990} and El-Ashry er o/,
(1997).

4- Rumen liquor parameters:

The rumen liquor parameters are
shown in Table (45 Ammonia-N (NH;-
N) concentration reached the maxinium
after 3 hours of feeding in all groups.
However, NH,-N concenitrations were
significantly higher (P<0.03) in the
treated groups than the coutrol group.
After 6 hours of feeding NH;-N
concentration tended to decrease in alt
groups. This agrec with Willlmms and
Newbold (199207 who reported that the
reduction of ammonia in the rumen
liquor appear to be the result of increased
incorporation of ammonia into microbial
protein and it was considered as a dircct
result to stimulated microbial activity.
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Cotton stalks treated with CO maintained
highest value of rumen TVFA’s after 3
hr. of feeding followed by cotton stalks
treated with TV, cotton stalks treated with
CC and the lowest values recorded for
the control group. These results agree
with those obtained by Henics (1987)
who found that the level of ruminal
TVFA’s reached its maximum at 3 hr.
after feeding for lambs fed ad flibitum.
The results of biological treatments
might be related to more utilization of
dietary encrgy and positive fermentation
in the rumen. These results agree with
that obtained by Arambel and Kent
(1988) whom reported that A. orzae
increased rumen ammonia and branched-
chain VFA’s concentration. Since A
orzae promoted protein degradation and
that branched-chain VFA’s are produced
from protein degradation.

5-Total fungal, total bacterial and
microbial protein counts:

The data presented in Table (3) shows
that the total fungi counts ranged from
1.20 to 1.90 {x 10’ cfu/ml). All treated
stalks were significantly higher in fungus
count than control. Meanwhile, they
differed significantly in between. CO was
the highest, followed by TV then CC.
This result is in hanmony with those
reported by Singh and Gupta (1994) and
Torahim (2001).

Total bacterial counts ranged from
0.60 to 092 (x10' cfwml). Results
indicated that total bacteria counts were
significantly higher (P<0.03) for sheep
fed biologically treated rations (TV, CO
and CC) than control (NC). The result
obtained in this study is in harmony with
tiose reported by Singh and Gupta
{1994) und Ibrahim (2001) who showed
that total counts of bacteria were about
20-fold greater than initial viable counts
when the buffaloes were given a diet of
roughages only and they were about 10-
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fold greater when a diet of concentrate
and roughage was given.

The data of microbial protein are
shown in Table (3) indicate significant
(P<0.05) differences among the values of
niicrobial protein ranged from 0.24 in
NC to 0.50in CO (g/100ml). The highest
values for microbial protein was found in
the treated cotton stalks with the two
fungus CO (0.40), than TV (0.33), CC
{0.24) and the least the control (0.10).
Striskandara et al (1982) and Ibrahim
{2001} concluded that the efficiency of
microbial protein synthesis in the rumen
was not limited by the supply of peptides
and amino acids.

Vicent and Kelly (1994) found that
cows fed bromegrass hay plus fung
decreased ruminal fermentation of
hemicellulose and microbial N-flow at
the ducdenum and tended to decrease
microbial cfficiency, but when alfalfa
hay was fed, there were no cifects of
fungi on site or extent of digestion or on
microbial N synthesis.

6- Feeding trial:

The average DM intake expressed as
(g/l/d), average daily body gain and feed
conversion for the experimental groups
are presented in Table (6). The resuli
revealed that the average DMI as (g/h/d)
of lambs during 120 days of
experimentation was higher for lambs
supplemented  with (O (1291g/h/d)
followed by that supplemented with TV
(1244 g/h/d) than with CC (1150 g/h/d),
then the least one NC (1040 g/h/d). The
results of feed conversion (g DM/g gain)
showed that bio treatraent recorded the
best value (CO followed by single
treatments with 7% and CC while control
wits the least Mohamed ef @l (1998)
indicated that feed conversion of treated
cotton stalks was better compared with
untreated cotton stalks.
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Table {4): Effect of biological treatments on rumen liquor and blood parameters.

Item NC CcC vV cO + SE
Rumen parameters:
0 7.2° 7.2° 7.4° 7.6° £0.64
pH 3 6.7 6.8° 7.1° 7.5° +0.60
6 7.4° 7.4° 7.5° 1.7 +0.80
0 11.8° 10.8° 10.8° 10.9" +0.02
NH;-N (mg/100ml) 3 17.8¢ 22.0° 20.6° 25.8° £0.03
6 13.24 19.7° 17.6° 20.4° £0.02
0 954 10.0° 10.3* 10.1° +0.§2
TVFA’s /mg/100ml) 3 12.5¢ 13.0° 13.5° 14.4° +0.82
6 g.2¢ 9.4° 9.7 9.6° £0.13

4, b ,c and d Means with differet superscripts in the same row differ siguificantly
(P<0.05).

Table (5): Effect of biological treatments on total fungal, total bacterial and
microbial protein counts.

Item NC .EC TV CO  #5E
Total fungi counts (x 10’ cfi /ml) 1207 135 1.68° 1.90° £1.20
Total bacterial counts (x 10’ cfi /ml)  0.60°  0.82°  0.91° 0.92* =0.98
Microbial protein (g/100ml) 0.10° 024 033"  040° =130

a, b ,c and d Means with difteret superseripts in the same row ditter significantly (P<0.05).

Table (6): Effect of biological treatments on feed intake and feed conversion of
experimental animals.

Item NC CC TV CO
No. of animals 6 6 6 6
Experimental period (days) 120 120 120 120
Initial weight (kg) 20.1 20.2 20.3 20.2
Final weight (kg) 36.5 40.1 43.3 45.6
Total gain (kg) 16.4 19.9 23.2 25.4
Average daily gain (ADG) {g) 136.6 165.8 153.3 211.6
DMI (g/d) 1040 1130 1244 1291
Concentrate feed mixture 660 660 660 660
Roughages 380 490 584 631
Feed conversion (g DM/g gain) 7.6 6.9 6.4 6.1
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The biological treatments could be used
successfully to enrich poor quality
roughages (cotton stalks) and improved
the nutritive value  (digestibility
coefficients and feeding value). In
addition, biological treatments are
preferable than other treatments such as
chemical and physical treatments for
better and clear environment besides less
possible negative sideeffects.
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