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SUMMARY

Fifteen male Baladi goats (Av. BW.40kg and aged about 3 years) were
divided into five similar groups (3 bucks each) in five digestibility trials to study
the effect of feeding spent roughage on performance of goats. The spent
roughages were obtained after harvesting Mushroom fungi (Pleurotus
Ostreatus). Goats assigned at random to receive one of the following raticns:
l. Rice straw (control); Il. Spent wheat straw; Ill. Spent rice straw; IV. Spent
sugar cane bagasse and V. Spent corn stalks. Roughages were fed at level of
1% of the liverbody weight of the bucks. Animals in all groups were fad
concentrate mixture (about 600g/head/day) to cover the maintenance
requirements according to NRC (1985). Spent roughages had higher content
af CP and ash, butlower CF, EE and OM in the spent roughages compared
with raw roughages. The CP digestibility increased (P<0.05) for rations 3, 4
and 5 compared with control. There were no significant differences in dry
matter intake (DML) and digestibilities of DM, OM, CF and EE. Digestible crude
protein and nitrogen refention increased in all rations containing spent
roughage (P<0.01), but there were no differences in TDN and 3V values.
Ruminal NH3-N concentrations were lower in groups 2 and 3, also VFA's
decreased in the control group than other groups (P<0.01). Higher red blood
cell count (P<0.01) in groups 3, 4 and 5 was chserved, also white blood cell
count were higher in groups 2 and 5 (F<0.08) than the control. Blood
haemoglobin increased for groups 2, 4 and 5 compared the other groups
(F<0.01). Plasma protein and.total lipid concentrations were higher in group 3
han those of other experimental groups. Animals in group & and 4 showed
higher (P<0.01) blood plasma cholesterol than the control group.

Keywards: Goats, Mushroom fungi, spent roughages, rumen fermenta.tion.
nitrogen retention, blood constituents

INTRODUCTION

The shortage in  animal feeds in Egypt necessitates that intense research
efforts should be directed towards exploring the possibility of using new-non
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conventional sources or agricultural by-products as animal feeds and
improving the nutritive values (Shoukry et al., 1985). There are about 12
million tons of plant by-products; rice straw, wheat straw, corn stalks and
sugar cane bagasse (Hathout, 1684). The nutritive value of by-products could
be improved by biological treatments. Fungi could utilize plant wastes
materials, The spent produced as waste from Mushroom cuiltivation could be
used as animal feed (Zadrazil, 1973). Wiedmeler ef al. (1987) reported that
DM digestibility increased when ruminants fed on ration treated by Aspergilius
orizae culture, also they found that the addition of fungal cultures increased
CP and hemicellulose digestibilities as well as the ruminal cellulytic bacteria
and acetate : propionate ratios,

Gupta and Langar (1988) observed an increase in CP content from 3.25 to
8.33% after adding Pleurotus Florida fungi to wheat straw. Zadrazil {1980)
found that treating different roughages by two species of Pleurotus fungi
increased ash content, Shoukry ef al. (1985) reported that CF content
decreased while CP content increased in sugar cane bagasse when itis
fermented with different fungi spices, Fungal fermentation increased the in
vilre dry matter disappearance (IVDMD) of sugar cane bagasse from 21.5 to
52.9%. The improvement in IVDMD may be related to the decrease in CF
content and its change in cell wall constituents (Van soest, 1967 and Van
Horn et al., 1979), the increase in CP content (Kempton and Leng, 1979) and
higher ash content with fungal treatments (Shoukry, 1982).

The aim of the present study was to evaluate the effect of microbiological
treatments on nutrient utilisation of rice straw, wheat straw, corn stalks and
sugar can bagasse fed to goats.

MATERIALS AND METHODS

The experiment was carried out at the Experimental Farm of the
Department of Animal Production, Faculty of Agriculture, Kafr El-sheikh, Tanta
University. Five digestibility trials were conducted to study the effect of
biological treatments of poor quality roughages on goats performance. Fifteen
male Baladi goats aged about threa years with an average bedy weight 40 Kg,
were divided into five similar groups (3 bucks each). The experimental rations
were: |. Rice straw control, I, Spent wheat straw, I1l. Spent rice straw, IV,
Spent sugar cane bagasse and V. Spent corn stalks. Roughages were fed at
rate 1% of body weight. Animals were fed concentrate mixture to cover the
maintenance requirements according to NRC (1985). Concentrate mixture
composed of 35% undecorticated cotton seed cake, 23% yellow corn, 32%
wheat bran, 4% rice bran, 3% molasses, 2% limestone and 1% common salt.
Vitamin A, D3 and E premix was added daily to the concentrate mixture. Spent
roughages were obtained after harvesting of Mushroom fungi (Pleurotus
Ostrealus). Some supplements such as: rice bran, wheat bran, peat moss,
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gypsum and balanced mixture of these supplements were added at rate of 5%
to improve the nutritive value of substrates (roughages). The spent roughages
were collected from the Experimental Farm of Agriculture Botany Department.

The bucks were housed in individual metal metabolism crates which
permitted total collection and separation of feces and urine. Each digestibility
trial consists of 15 days as a preliminary period followed by 7 days as a
collection period. Animals were fed twice at 8.0 a.m. and 3 p.m. Fresh water
was free choice offered. At the end of the collection period, composite feed,
feces and urine samples were prepared and preserved to analysis according
to A. O. A. C. (1984).

Rumen liqguor samples were collected 3 hours after the marning feeding at
the last day of collection period by using a stomach tube. Ruminal pH was
determined directly by using Beckman pH meter, while 1 ml. of saturated
mercuric chloride was added to the samples to inhibit the microbial activity.
Samples after that filtered through filter paper NO. 40 and were stored in
polyethylene botiles in freezer for later analysis. The concentrations of
ammonia-N (NH3-N) were determined by using magnesium oxide distillation
(A.O.A.C., 1984). Total volatile fatty acids (VFA's) were determined applying
steam distillation methods (Warner, 1964). Blood samples were collected from
the left jugular vein in a clean dry heparinized plastic centrifuge tubes. Blood

3500 r.p.m. for 15 minutes to obtain plasma.

Blood haermoglobin (Hb) concentration was determined using calorimetric
method described by Wany (1922) and total red blood cells (RBCs) and total
white blood cells (WBC’s) were counted using haemocytometer.

Plasma protein (PP) concentration was determined according to the
method recommended by Gornall et al. (1949), total lipids (Zollner and Kirsch,
1962) and total cholesterol (Watson, 1960).

Data were statistically analysed as one-way analysis of variance using
Statgraphic Statistical Graphics System Software (Statgraphics, Version 5.0,
Rockvifle, 19817).

RESULTS AND DISCUSSION

Chemical composition of untreated and spent roughages are presented in
Table 1. The CP and ash content increased but CF, EE and OM decreased in
all spent roughages. The results were in agreement with findings of Langar ef
al. (1980); Mohsen, (1981); Shoukry ef al. (1885) and Badr (1993).
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Table 1. Chemical composition of the different roughages before and after
spawning with Mushroom fungi (Pleurotus Ostreatus) and concentrate
mixture

ltems  Wheat straw Rice straw Sugar cane Corn stalks Concentrate
bagasse mixture
Raw Spent  Raw Spent Raw Spent  Raw Spent

DM % 91.50 91.75 01.04 92.44 02.48 92.28 01.86 86.59  80.07
Dry matter composition %

OM 82.07 7820 87.91 7387 9436 8111 9150 8522 89.58
CP 2.65 9.81 2.39 B.36 1.58 9.78 4.65 8.99 13.42
CF 38.96  30.04 3509 22.79 46.35 28,01 4120 2725 12.42
EE .92 0.68 1.04 0.85 i o 0.72 1.15 0.70 2.99
Ash 7.83 21.80 12.08 26.13 564 18.89 B8.50 14.78 1042
NFE 4934 3787 4940 41.87 4430 4260 4450 4828 60.75

Gupta and Langar (1988) observed an increase in GP content from 3.25to
8.33% after treated wheat straw by Pleurotus Florida fungi. Furthermore,
Shoukry et al. (1985) found that CP content increased and CF decreased in
fermented sugar cane bagasse with different fungi species. In the present
study the higher CP content in all spent roughages may be due to the
materials used with roughages in the preparation of the media such as rice
bran and wheat bran and incubation time. The decrease in CF and EE in spent
roughages might be attributed to the effect of fungal growth and pasteurization
and other chemical pretreatments which could affect crude fiber content of
roughage and increase nutrient availability for rumen microfiora Badr (1993),
Ash content of all spent roughages increased as a result of the decrease in
organic matter utilized by fungi (Zadrazil, 1980).

As shown in Table 2. Intake of both concentrate mixture and total feed
intake (Kg/head/day) as well as roughage intake (%) slightly increased for all
goats groups fed spent roughages compared to the control group, but these
increases were insignificant, these results which might be due to Mushroom
fungi improved palatability of spent roughages. Badr (1993) indicated that the
nutritional quality of lignocellulosic by-products could increased by microbial
treatment, also improved roughages palatability and dry matter intake by
ruminants: On the other hand, DMI decreased with increasing level of spent
roughage in the diets of ruminants (Langer ef al., 1982 and Badr 1893).

The present study showed that all rations containing spent roughage were
higher (P<0.01) CP content than the control rations. The OM content
decreased (P<0.01), while ash content increased {P<0.01) for rations 2,3 and
4 compared to the other rations. The CF content was lower (P<0.01) for ration
3 than the other rations, but the NFE content decreased (P<0.01) for rations 2,
3 and 4 compared to the control ration. The differences in the chemical
composition of experimental rations which might be due to slightly differences
in concentrate mixture and total feed intake as well as roughage percentage in
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the rations. The chemical composition of s
mixture discussed previously with Table 1.

Table 2. Intake and chemical composition of total feed |

485
pent roughages and concentrate

ntake consuming by

goats

ltems Rations

| 1 in v v SEM
Concentrate mixture, Kg 0546 0.619 0.614 0.615 0.608 0.032
Roughage intake, Kg 0.146 0.199 0.198 0.218 0.219 0.036
Total feed intake, Kg 0.692 0.818 0.812 0.834 0.827 0.085
Roughage intake, % 2115 23.77 23.84 25.82 26,22 2.8650
Chemical composition (on DM basis)
oM 87.67°  85.48°  84.46° 86.07"  87.14° 0.269
CP 10.06° 11542 11037 11487 11.26° 0121
CF 18.847 18167 16.42° 17.95" 17797  0.265
EE . 260 2.34 247 2.45 2.38 0.064
NFE i 56.18% 5344°% 54.34°% 54.20° 55637 D444
Ash 12.37°  1452°  4554° 13.93" 12.94°  0.269

a, b.c Means within a raw with different s

at (P<0.01)

Digestibility of CP significantly increased (P<0.05)
spent roughages except ration 2 compared fo the
Higher CP digestibility may be due to higher CP co
compared with raw roughage. Zadrazil (1975)

uperscripts are significantly different

in all rations containing
control group (Table 3).
ntent in spent roughage
reported that the biological

treatment of straw as well as other fibrous roughage led to increase the CP

content and digestibility when conditions for treatment were g
NFE in group 5 showed the lowest digestibility (79.13%

control group (86.12%).

Table 3. Nutrient digestibilities (%) of different tested rations consumed by

ppropriate. The
) compared with

goats

Items Rations

[ 1l I % v SEM
DM 68.85 59.92 71.73 70.25 67.42 2.46
oM 69.62 73.19 75.56 72.42 71.27 3.00
CP 64.33° 71.3%®  7329° 70gg° 75.89° 2.35
CF 36.21 47.92 48 68 41,80 42.08 5.59
EE 87.13 83.95 88.44 86.88 83.12 1.80
NFE 86.12° 81.62° 8353°® g178® 79Q7b 1.58

1. Rice straw +concentrate mixture 2. Spent wheat straw +concentrate mixture

3. Spent rice straw +concentrate mixture 4. Spent sugar cane bagasse +c¢

mixture 5. Spent corn stalks +concentrate mixture

a, b, Means within a raw with different

(P<0.05)

oncentrate

superscripts are significantly different at
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Data presented in Table 4, showed higher digestible crude protein (DCP) in
all rations containing spent roughage (8.21-8.36%) compared with the control
ration (6.46%), this may be due to a higher protein CP content and digestibility
in these rations. Fungal treatments were reported to increased CP digestibility
(Gomez-Alarcon et al, 1990 and Zadrazil, 1975). In the present study the
differences among the experimental treatments were not significant (P>0.05)
for TDN and SV. Values of TDN were nearly similar to the findings of Bakshi
and Langar (1985). On the other hand, Ahuja ef al. (1986) observed that the
inclusion of spent wheat straw in the rations decreased the feeding value for
these rations.

Table 4. Effect of Mushroom fungi treatments on the nutritive value for
different experimental rations

ltems Rations

| 1l 1 IV Y SEM
DCP% 6.46° 8.27° 8.23° 8.36° 821° 0.21
TDN% 66.81 61.69 66.55 64.98 64.50 1.70
SV% 5520 59.24 680.77 59.00 58.57 1.88

a, b, Means within a raw with different superscripts are significantly different at
(P<0.05).

The data presented in Table 5, indicated that the average values of
nitrogen balance (NB) were significantly higher (P<0.01) for groups fed rations
containing spent roughage than the control group, the values were ranged
from +5.26 to +6.82 g/day for treated groups being +2.96 g/day for the control
group. These results were attributed to the higher nitrogen intake (P<0.05) and
digestibility in these groups than in the control group. Data also indicated no
significant differences (P>0.05) among the groups fed spent roughages.

Table 5. Average of nitrogen balance (g/day) and nitrogen retention (as % of
total nitrogen intake) for bucks fed diiferent rations

ltems Rations

| Il I v v SEM

Av. Daily N. intake (g) 11.14° 15127 14.49% 15347 1492° 1.09
Av. Daily in feces (g) 3.99 4,24 3.85 413 3.67 0.40
Av. Daily in urine (g)  4.19° 453" 382° 533® 599° 035
Av. N. balance (g/day) +2.96° +6.35% +6.82° +587% +526° 117
Av. N.retention (as % 25.24° 41.15% 46017 37.36™ 34.80™ 4.99
of total N. intake)

a, b, ¢, Means within a raw with different superscripts are significantly different at
(P<0.05) .
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Generally, nitrogen balance values were positive for all experimental
groups. Average nitrogen retention (as % of total N intake) was higher
(P=0.01) ingroups 2 and 3 (41.15 and 46.01%, respectively} compared to the
control group (25.24%), but there were no significant differences among the
groups fed spent roughages. The positive NB of the animals fed spent
roughages were in agreement with findings of Langer ef al. (1982) and Ahuja
et al. (19886).

Data concerning ruminal fermentation are presented in Table 6. Values of
ruminal pH were unaffected by Mushroom fungi treatments (P>0.05).
However, lower values (P<0.01) of NH3-N concentrations were observed in
_groups 2 and 3 than the other groups (control or groups 4 and 5) this which
may be due to the release of ammonia from the spent roughages in these
groups were easier than spent wheat straw and rice straw or changes in
rumen microbes activity for different spent roughages. Van Horn et al. (1879)
and Badr (1993) reported that fungal treatments caused a reduction in ruminal
NH3-N concentration. While, Arambel and Kent (1988) showed that the fungal
treatments increased ruminal NH3-N. The main source of ruminal NH3-N is
the degradation of dietary protein, hydrolysis of dietary non-protein nitrogen
and recycled N via saliva or across the rumen wall (Badr, 1993).Total VFA's
concentrations in the rumen liquor of bucks were significantly higher (P<0.01)
in all groups consumed spent roughages than the control group, the values
were ranged from 5.80 to 6.94 mM/100 mi for bucks groups fed on spent
roughages and 4.91 mM/100 mt for control group. In the present study higher
VFA's concentrations may be due to the little differences in the digestibility of
OM or DM intake and higher protein digestibility among the experimental
groups. Arambel and Kent {1988) reported that A.Orizae increased rumen
ammonia and branched-chain VFA's concentrations. Since A. Orizae
promoted greater protein degradation and that branched-chain VFA's are
produced from protein degradation. Moreover, Huber et al. (1989) reported
that the addition of yeast culture fungl to ruminant diets increased the
concentrations of VFA's formed to provide metabolizable energy and stimulate
protein synthesis in the rumen.

Table 6. Average values of pH, NH3-N and total VFA's in rumen liquor for
bucks fed the different experimental rations

ltems = Rations
| 1l il v \ SEM
pH 6.63 7.07 6.55 6.33 6.56 0.13

NH3-N (mg/100ml.) 19.6* 149° 135° 225° 2137 1.03
VFA's (mM/100ml) 491c 682° 6947 580° 6747 0.16

a, b, ¢, Means within a raw with different superscripts are significantly different at
(P<0.05)
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As shown in Table 7. Bucks fed on ration 3 showed significantly higher
(P=<0.01) blood haemoglobin, plasma protein, total lipids and cholesterol
concentrations than those fed either treated or untreated rations. However, the
control group showad the lowest values. Furthermore, RBC's counts
significantly increased (P<0.01) from 6.55%108/mm3 for contral group to
10.25x108/mm3  for group 5. While WBC s counts significantly increased
(P<0.05) from 5.92x103/mma3 for group 3 to 8.32x103/mm3 for control group.
On the other hand, bucks fed other rations (2, 4 and 5), their blood parameters
showed intermediate values hetween group 3 and group 1 (control). The
highest concentrations of blood components in group 3 were associated with
the high protein digestibility and retention. The addition of yeast culture to the
diets of ruminants was reported to increased the quantities of VFA's formed to
provide metabolizable energy and stimulate protein and lipids synthesis in the
rumen in order to improve the supply of amino acids and other nutrients to
blood stream (Huber et af., 1989 and Yousef et al., 1996).

Table 7. Average values of some blood constituents in goats fed the different

_ rations

{tems Rations
[ Il T Y v SEM

RBCs 6.55° 8.07 ™ 9.48 "7 9.43° 10259  0.54
Nx108/mm°
WBCs 8.32 ¢ 6.93%" s592°% 6.83%° 745° 0.47
N*103/mm?
Haemoglobin  11.04°  13.05° 14.78° 1182 1300° 052

%
glasma 755°  854™  922° 800%™ 772° 042

protein g%

Total lipids 700.0° 8855° 9515 8485° 8182% 429

mg %

Cholestrol 114.5d  122.2° 14657 1369 1321°% 352

mg %

a, b, ¢,d, Means within a raw with different superscripts are significantly different at
(P=0.05)

As described by Rowlands (1980) dietary protein can affect on the
concentrations of blood protein and other cantents, therefore, low
concentrations of protein and other constituents in blood of animal is more
likely to indicate protein deficiency in the ration as appeared in the control
ration (low CP content). Generally, the results of blood parameters in the
present study were within the narmal range as described by Reece (1991).
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The present siudy indicated that spent of each wheat straw, rice straw, corn
stalks and sugar cane bagasse produced as waste after harvesting of
Mushroom fungi (Pleurotus Ostreatus) could be used in goats feeding.
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