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Abstract: Rice Straw (RS) one of most important agrowaste worldwide. Variation in mycobiota inhabiting long
stored RS and its cellulolytic profile were studied. The highest number of fungi (23 species) was recovered
from 1% storage period (1-3 vyear). Alternaria alternata, Aspergillus sp., Cladosporium herbarum,
incarnatum, candidum,  Penicillium sp., Stemphyvlium Iycopersici and
Ulocladium atrum are the most frequent genera. Among 21 fungal species recovered in the 2! period (3-5 year),

Fusarium Geotrichum

Cladosporium  herbarum, Fusarium incarnatum, Stemphylium lycopersici and Ulocladium atrum
recorded 100% frequency, whereas Ulocladium atrum, Veticillium lecanii, Stemphylivm lycopersici and
Penicillium sp., were the most frequent species in the 3" peried (=5 years). Regarding the pathogenic fimgal
1solates, Nigrospora oryzae was the most frequent with lugh intensity m all samples of the three storage
periods, whereas Alternaria padwikii reached the highest frequency and intensity in the 1* period and absent
the 2™ and 3" ones. The isolated fungal species showed a high production of cellulases comparing to previous
studies with positive and significant correlation between FPase from one side and CMCase (r = 0.634, p<0.05)
and p-glucosidase (r = 0.775, p<0.05) from the cther side.
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INTRODUCTION

Rice Straw (RS) 18 a renewable lignocellulosic
biomass, with global production of 600 to
900 million tons year ' (Karimi ef al., 2006). Itis one of the
most abundant lignocellulosic waste materials in the
world. According to the ‘United Nations” estimation, by
the year 2020, world population will have swollen to
around 8 billion, of whom 5 billion will be rice consumers;
the world’s rice harvest must increase to 840 million metric
tons year ' to meet the demand. As a result, more rice
straw will be produced. If it 18 not being used
alternatively, it will create environmental problems.

In Egypt and other countries, RS stored for domestic
uses for several years, left mn the paddy field and
discharged by landfill and open burmng. The chemical
composition of RS is cellulose (32-47%), hemicellulose
(19-27%) and lignin (5-24%) (Saha, 2003; Kim et al., 201 0).
Hemicellulose is made up of pentose sugars, of which
xylose is the most abundant (14.8-20.2%) (Roberto et al.,
2003). with change in

These nutrients seasonal

temperature and humidity in tropical and subtropical
countries make the RS as fungal mcubator for both
saprophytic and pathogenic fungi. Most of saprophytic
colomzing fungal species are celulolytic which have a
biotechnological potential in various industries including
food, animal feed, brewing and wine making, agriculture,
biomass refining, pulp and paper, textile and laundry
(Singh et al., 2007). Where parasitic species can be
infectious for the 2™ or other crop season. This study
aimed to study the mycobiota associated with one of the
most abundant agrowaste in the world and dealing with
variation of saprophytic and pathogenic fungal species in
stored and deteriorated RS and their potentiality n
cellulase production.

MATERIALS AND METHODS

Isolation of fungi from rice straw: Thirty rice straw
samples of different local rice cultivars from fields and
storages in Dakhlia province in Hgypt during 2010-2012
were used in this study. The samples represented
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different periods of rice age (1-3, 3-5 and over 5 years age)
10 samples for each. Each sample was homogenized well,
cut in small pieces (0.5-1.0 cm long), 100 pieces were
placed in sterile Petri plates (10 straws plate™) lined with
sterile filter papers wetted with sterile H,O. The plates
incubated at 23+£2°C for 7 days and exposed to cool white
fluorescent light (12 h light/dark cycle). The growimng
fungal clonies were examined using stereo and compound
microscopes to help identifying the retrieved fungi.
Hyphal-tip and smgle spore isolation techmiques was
used to obtamn pure cultures which maintained on Potato
Dextrose Agar (PDA) slants for identification and further
studies.

Tdentification of fungal isolates: For determination of
morphological structures, portions of fungal growth were
mounted in lacto-phencl cotton blue stain on clean slides,
prepared slide was examined under a light microscope

using the 40 and 100X objectives for vegetative
mycelium;,  septation,  diameters, comdiophores
(sporangiophores) and the reproductive structures:

Comnidha, sporangiospores etc. Fungal colonies were
examined under the 10x(low power) objective of the
microscope. The colomal characteristics of size, texture
and color of the colony were investigated. The fungal
genera and species were identified according to their
cultural properties, morphological and microscopical
characteristics as described by Gams et al (1998),
Kubicek and Harman (1998), Moubasher (1993), Klich and
Pitt (1992), Pitt (1979, 1986), Domsch et al. (1980), Booth
(1977), Raper and Fennell (1977), Ellis (1971), Rifa1 (1969),
Raper ef al. (1968) and Cooney and Emerson (1964).

Solid-state fermentation growth conditions for testing
fungal cellulase: In 100 mL glass flask, 1 g of dried RS
moisten with 1 mL of basal salt solution contained (g L™"):
KH,PO,, 15, (NH,),50,, 5, MgS0,.7H,0, 0.6, ZnS0,. 7TH,0,
0.14; MnS0,.6H,0, 0.16; CaCl,.6H,0, 0.37 and peptone, 2.
(pH 4.8), autoclaved at 120°C for 20 min. Then inoculated
with 0.5 mI of fungal spore suspension (10° spore mL.™")
of the tested species and incubated at 28+2°C for 10 days.

Elution of cellulase enzymes: Elution of cellulase
enzymes were carried out by distilled water (1:10 w/v) in
the presence of 2-3 drops of Berj 35. After shaking at
200 pm for 30 min, the supernatant was separated by
filtration and used for cellulases assay.

Assay of cellulases: Assay of filter paperase activity
(FPase) estimates the overall cellulolytic activity. Tt was
assayed by amodification of the method of Ghose (1987),
incubating 1 ml. of supernatant of culture with 50 mg

Whatman No. 1 filter paper (1x6 ¢m) in 1 mL of 0.2 mole
acetate buffer (pH 4.8) at 50°C for 60 min. One unit of
FPase activity corresponding to 1 umole of glucose
equivalent released min™' under the experimental assay
conditions.

Carboxymethyl cellulase (1.4-p-D-glucan
glucanohydrolase EC 3.2.1.4) (CMCase) was assayed
using a mixture of 0.5 mlL of substrate (0.5 wiv
carboxymethyl cellulose, sigma) in 0.2 M acetate buffer,
PH 4.8 plus 0.5 mL of enzyme, the mixture was incubated
for 30 min at 50°C. One umt of CMCase activity is the
amount of enzyme required to release reducing sugars
equivalent to 1 pmole glucose min~" under the above
experimental conditions.

Beta-glucosidase (cellobiase or P D-glucoside
glucohydrolase EC 3.2.1.21) activity against cellobiose
was determined in a mixture of 0.1 mL of culture
supernatant and 0.5 mL of cellobiose in 0.2 mole acetate
buffer (pH 4.8). The reaction mixture was mcubated at
50°C for 30 min. One P-glucosidase activity unit is
equivalent to 1 pmole of glucose min™ under the above
experimental conditions.

The released reducing sugars of the 3 enzymes were
measured by glucose oxidase Kit using glucose as
standard (Spinreact Company, Spain).

Statistical amalysis: The statistical analysis software
CoStat v6.4 was used, by which all data were statistically
analyzed by analysis of variance test and post
comparison was carried out based on Duncan's new
multiple range test. Simple correlation coefficient (1) was
performed to examine the relationships between individual
of probability (p<0.05) were
considered statistically significant.

factors. The values

RESULTS

Generally, RS is gifted with diverse fungal species, in
which, 30 species belonging to 22 genera of fungi were
obtained from the collected RS samples at 3 time periods
and identified based on their morphology (Table 1). The
wide diverse of various isolated fungal species was
classified mto 2 groups, saprophytic (22 species
belonging to 17 genera) and plant parasitic or pathogenic
(8 species belonging 8 genera). Most of the genera were
represented by 1 species except Aspergillus which
represented by 6 species and Alternaria by 2 species.
The highest number of fungal species was recovered in
the time range of 1-3 vear (23 fungal species) as compared
to 3-5 year (21 fungal species) and =5 years (16 fungal
species) time periods. Considerable differences in the
incidence and frequency of the total recorded straw brone
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Table 1: Frequency and intensity percentages of different fungi in stored RS sample

1% period (1-3 year) 2" period (3-5 year) 34 period (=5 year)
Fungus Frequency (%) Intensity (%o) Frequency (%) Tntensity (%6) Frequency (%) Tntensity (%0)
Saprophytic fungi
Alterneria alternata 100 (2-28.5)° 15.102 80 (0-4) 2.3m 60 (0-3.5) 11k
Aspergifiug flavus 40(0-1) 0.4 0.0 0.0+ 0.0 0.0
Aspergillus glenicus 60 (0-62) 18.0°° 0.0 0.0m 0.0 .07
Aspergifius niger 80 (0-58) 19.0¢ 20 (0-4) 0.8 0.0 0.0r
Aspergillus ochraceus 60 (0-14) 4.8t 0.0 0.0 0.0 0.0
Aspergillus lamaria 40(0-1) 0.4 0.0 0.0m 0.0 .07
Aspergilius sp. 100 (4-28) 11,38 60 (0-4.8) 1.6 20 (0-2) 0,47
Cephalosporium acremonium 40(1-) 1.0 40(0-3) 1.4%m 0.0 0.0¢
Chaetomitm globosum 0.0 0.0m 100 (5-25) 1651 60 (0-2) 0.7
Cladosporittm hevbarum 100 (25-86) 64.6° 100 (4-64.62) 12,1+ 60 (0-2) 0.9
Epicoccum purpurascens 60(0-4.2) 1.4km 40 (0-2) 0.6 200-2) 0.4"
Pusarium incarnaum 100 (2-18) 8.8 100 (1-9) 4.0m 20(0-3) 0.60
Geotrichum candichim 100 (8-55) 23.9% 80 (3-27) 8.0fn 60 (0-17.1) 5.7em
Micor indicus 60 (0-3) 1.0k 0.0 0.0+ 0.0 0.0
Penicillium sp. 100 (17-38) 315 60 (0-3) 1o 80 (0-26.7) 8o
Rhizopus stolonifer 0.0 0.0 20(0-1.5) 0.3 0.0 0.0
Stachybotrys chartarim 40 (0-13) 3.1 100 (2-31.5) 1074 60 (0-2) 0.7
Stemphylium lcopersici 100 (0.5-25.5) 93 100 (2-15.5) 1074 80 (0-13.5) 5.3hm
Trichoderma viride 0.0 0.0m 40 (1-3) 0.8 40 (0-2.5) 0.7
Trichothecium rosum 60 (2-7) 2.2 0.0 0.0 0.0 0.0
Ulocladivm atrim 100 (1.5-38.5) 14, 5% 100 (3-23.5) 1601 80 (0-20) 7.7
Verticillium lecanii 0.0 0.0m 80 (1-18) 5.0 80 (0-13.8) 6.9
Pathogenic fungi
Alterneria padwikii 60(0-17) 5.0mm 0.0 0.0m 0.0 .07
Bipolaris oryzae 60 (2-7) 11.5% 20 (0-0.5) 1.0k 0.0 3.1=
Curvularia lunata 0.0 0.0" 40 (0-1) 0.4* 0.0 0.0
Fusarium verticillioides 20¢0-1) 0.2m 20 (0-4.5) 0.9 0.0 0.0m
NIgPosSpora oryzae 80(0-17) 10.1%m 40 (0 1.0 60 (0-9.24) 3,20
Phoma sorghina 0.0 0.0" 0.0 0.0 200-2) 0.4"
Sarocladium oryzae 40 (0-5) 1.2 0.0 0.0m 0.0 0.0m
Ustilaginoidea virens 0.0 0.0= 20(0-2.2) 0.4 0.0 0.0¢

Intensity designated with different letter are significantly differed at p=0.05. 'Frequency of a fungus on RS (%6) = (No. of RS samples on which the fungus was
detected/Total No. of investigated RS samples)=100, “Intensity of a fungus on RS (%) = (Mean of infection of RS samples with a fungus/Total No. of
investigated RS samples) =100, *No. in parenthesis indicate occurrence range on the various RS samples

fungi (saprophytic and pathogenic) were observed, over
the different periods. The highest incidence was recorded
by Cladosporium herbarum, (64.6%) with an occurrence
range of 25 to 86%, followed by Penicillium sp. (31.5%),
Geotrichum candidum (23.8%), Aspergillus niger (19%),
A. glaucus (18%), Alternaria alternate (15.1%) and
Ulocladium atrim (14.5%) which were the most
abundant in straw samples in the 1* period (1-3 year).
High incidence of — Chetomium globosum and
Ulocladivm atrum (16.5 and 16%, respectively) was
detected in the collected samples of 3-5 year age, followed
by Cladosporium herbarum, Stachybotrys chartarum
and Stemphylium lycopersici (12.1, 10.7 and 10.7%,
respectively). In =5 vear of time, Pericillium sp.,
Ulocladium atrum, Veticillitm lecanii,
Geotrichum candidum and Stemphylium lycopersici
(8.9, 7.7, 6.9, 5.7 and 5.3%, respectively) were the
abundant recovered saprophytic fungi.

Concerning the saprophytic fungal isolates, in the
1% storage period (1-3 vyear) Alternaria alternata,

Aspergillus sp., Cladosporium herbarum,
Fusarium incarnatum, Geotrichum candidum,
Penicillium  sp.,  Stemphylium  lycopersici and

Ulocladium atrum were the most frequent genera. The
intensity of the most frequent species are not correlated
with its frequency as it ranged from 8.8-64.4%. In 3-5 year
period some species as in the 1%  period like
Cladosporium  herbarwm, Fusarium  incarnaium,
Stemphylium lycopersici and Ulocladium atrum recorded
100% frequency, whereas most of Aspergillia species like
A. flavus, A. glaucus, A. ochraceus and A. tamaria as well
as Trichothecium rosum were absent in samples of this
period. On the other hand, Chaetomium globosum,
Veticillium lecanii and Trichoderma viride which totally
absent in the 1* period, appeared m 100, 80 and 40%,
respectively. In the 3* period (=5 years), the intensity
of the total isolates are lower than that in the 1* and
2™ period. Most of Aspergillia species as well as
Mucor sp. and Trichothecium rosum absent 1n the
samples of the 3* period, oppositely, the most frequent
species are Ulocladium atrum, Veticillium lecanii,
Stemphylium lycopersici and Penicillium sp., all being
represented by 80%.

Regarding the pathogenic fungal
Nigrospora oryzae was the most frequent with ligh
intensity in all samples of the three periods, whereas the

isolates,
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frequency and intensity of Alternaria padwikii is high
in the 1% period and absent in the 2™ and 3™ ones.
Curvularia lunata and Ustilaginoidea virens absent
from 1% and 3" period where they showed 40 and 20%
frequency in the 2™ pericd, respectively. Phoma sorghina
has different pattern than most of pathogenic species as
it absent in samples of 1% and 2" period and recorded
20% frequency in the 3" one.

The potential of the previous survey remains
unexplored, so, the tested points (RS age and fingal
1solates) need to be clarified with some details, in terms of
statistical separated of RS age and the different fungal
1solates. This separation 1s to evaluate the influence and
the nature of relationship within each single factor (straw
age and the recovered fungi) on the diversity of the
mycobiota on RS. As for the influence of age of RS
(Fig. 1), the statistical analysis shows that time is greatly
affecting on the incidence of the total fungal species,
urespective the various 1solated fungi. However, there
was a remarkable decline in the mecidence of the total fung:
with the prolongation of the straw age. To provide an
msight on the possible relation between the straw age
and the total fungal isolates, the simple correlation (r) and

104 . y=-3.524x+11.5
9 R*=0.913
8 r=-0.955, at p<0.05

o Incidence (%)
— Linear (incidence%)

Incidence (%)
(=2}
]

T
1-3 3-5 >5
Time (year)

Fig. 1: Effect of time on the incidence of the total fungi
(1rrespective the fungal species) 1solated from
different RS samples. Columns designated with
different letter are significantly differed at p<0.05

Table 2: Cellulases activity of the isolated fungal species

regression (r*) coefficients were calculated, wherein, r
which is used to descript the qualitative nature between
factors recorded -0.955 at p<0.05. This value reflecting
strong negative relation between storage time and the
total fungal incidence. Unlike 1, 1° quantitatively
determines the relationship between the tested factors
that represents the rate of change of one variable (fimgal
incidence) as a function of changes in the other (straw
age). Based on these rules there is a significant r* and its
value recorded 0.913. However, the closer of r and r* to
one, the tight relationship between the wvariables.
Regarding the relationship between the incidence of
individual fungal isolate and the total fungi, wrespective
the storage age (Fig. 2), there was distinctive trend, in
which the saprophytic fungi increased compared to the
pathogenic fungi. Although Cladosporium herbarum is
by far the most widely presented fungus, it is, fortunately,
classified as saprophyte not as pathogen.

Cellulases activity of the isolated species: As shown in
Table 2, the isolated fungal species showed a great
variation mn its cellulases activity, for FPase the most
active isclate was Pewnicillium sp. (36.29 U g~' RS)
followed by A. miger (3273 U g=' RS). Isolates of
F. incarnatum, Cladosporium herbarum and T. viride
have a moderate activity ranged around 20 U g=' RS, on
the other side, very weak and no activity was showed by
Trichothecium rosum and Bipolaris oryzae. The
in CMCase are T. viride,
Stemphylium Iyvcopersici and Penicillim sp. (177.74,
161.7 and 152.69, respectvely). Alternaria padwike,
Epicoccum purpurascens and A. oryzae have a relatively
moderate activity (around 60% of the highest one).
Bipolaris oryzae have the lowest activity in FPase. There
are dramatic differences m the activity of PB-glucosidase
between the isolated species. The data also clarify
that, Ulocladium  atrum, Trichothecium  rosum,
Cladosporium  globosum, Bipolaris  oryzaea and

most active 1solates

Fungus FPase (U g ' RS) (%) CMCase (U g ' RS) (%0 B-glucosidase (U g7 RS) (%0)
Alterneria padwike 14.20 (39.1) 122.00 (68.8) 0.13 (0.0)
Aspergillus orveae 12.16 (33.5) 111.31 (62.2) 0.00 (0.0)
Aspergillus niger 32.73 (90.2) 101.99 (57.4) 217.59 (100)
Bipolaris oryzae 0.00 (0.0) 16.25 (9.1) 0.00 (0.0)
Chaetomitam globosum 3.89 (10.7) 38.77 (21.8) 1.50 (0.0)
Cladosporistm herberum 20.81 (57.3) 109.40 (61.6) 7.30 (3.4)
Epicoccum purpirascens 12,42 (34.2) 113.60 (63.9) 14.33 (6.6)
Fusarium incarneatum 23.87 (65.9) 100.62 (56.6) 0.00 (0.0)
Penicillium sp. 36.29 (100) 152.69 (85.9) 181.97 (83.6)
Stachybotrys chartarim 4.02 (11.1) 95.80 (34.5) 11.43 (5.3)
Stemphylium bcopersici 12.29 (33.9) 161.70 (91.0) 48.99 (22.5)
Trichoderma viride 18.40 (50.7) 177.74 (100) 42.43 (19.5)
Trichothecium rosum 1.09 (3.0) 50.15 (28.2) 0.00 (0.0)
Ulocladivm atrim 3.76 (10.4) 50.61 (28.9) 0.00 (0.0)

No. in parenthesis represents the percentage firom the highest recorded activity for each enzyme
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Table 3: Comrelation coefficients between every pairs of the 3 types of cellulases and storage periods of RS

Frequency Tntensity Frequency Tntensity Frequency
Parameter FPase CMCase B-glucosidase (1-3 year) (1-3 year) (3-5 year) (3-5 vear) (>5year)
CMCase 0.634
B-glicosidase 0.775% 0.374
Frequency (1-3 year) 0.209 0.111 0.282
Intensity (1-3 year) 0.422 0.120 0.269 0.507*
Frequency (3-5 year) -0.151 0.058 -0.112 0.203 0.330
Intensity (3-5 year) -0.362 -0.259 -0.266 0.058 0.221 0.886*
Frequency (=5 year) 0.028 0.261 0.094 0.262 0.334 0.887* 0.738*
Intensity (=5 year) 0.136 0.094 0.304 0.517* 0.269 0.404 0.292 0.687%

*Significant at p<0.05
Incidence (%)
0 5 10 15 20 25 30

Alternaira alternata 1 d-f
Aspergillus flavus | p

Aspergillus glaucus [ d-g
Aspergillus niger |1 de

Aspergillus ocharaceus [ ¢-h
Aspergillus tamaria h
Aspergillus spp. [—1 d-h
Cephaloporium acermonium 1 f-h

Chaetomium globosum [ d-h

Cladosporium herbarum ] a

Epicoccum purpurascens [1 f-h
Fusarium incamatum 1 d-h
Geotrichum candidum [ ] ¢

Mucor indicus h

Saprophyte

Pencicillium sp. 1 b

Rhizopus slolonifer | h
Stachybotrys chartarum [ d-h
Stemphylium lycopersici [ cd
Trichoderma viride I~ gh
Trichothecium rosum [l f-h
Ulocladium atrum [ p¢
Verticillium lecanii |1 d-h

Alternaria padwikii ] e-h
Bipolaris oryzae [ (-h
Curvularia lunata | h
Fusarium verticillioides gh
Nigrospora oryzae [ d-h

Phoma sorghina h

Pathogen

Sarocladium oryzae gh

Ustilaginoidea virens h

Fig. 2: Comparison among individual fimgal species associated with RS samples (urespective the time). Columns
designated with different letter are significantly differed at p<0.05

A. oryzae  isolates  have no activity, where, highest one  which represented by 4. niger

Cladosporium herbarum and Stachybotrys chartarum (21759 U g7' RS) followed by Penicillium sp.
have wvery weak activity not exceed 6% of the (181.97 Ug ' RS).
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Data of the analysis of correlation coefficient
(Table 3) revealed a positive and significant correlation
between FPase from one side and CMCase (r = 0.634,
p=0.05) and B-glucosidase (r = 0.775, p<0.05) on the other
side, in spite of the positive correlation between CM Case
and P-glucosidase, this correlation did not reach the level
of significance (r = 0.374). During any of the test period,
there was positive sigmficant correlation between the
fungal frequency and intensity, recording, 0.607, 0.886 and
0.687 m the 1%, 2™ and 3™ periods, respectively. In
addition, there was an evidence for positive sigmficant
correlation between the frequency and Intensity of the
2™ period (3-5 year) and frequency of the 3™ period.

DISCUSSION

Storing of RS is common in many rice cultivation
countries and Egypt is one of them. In this work, the long
storage period revealed remarkable changes in diversity
and occurrence of RS mhibiting mycobiota. For
saprophytic fungi, 22 species belonging to 17 genera were
isolated which is more than that isolated by Darmwal and
Gaur (1991) who 1solated mineteen cellulolytic fungi of
nine different species belonging to seven genera on
rose bengal cellulose agar medium. In the same pattern,
25 species belonging to 16 genera of filamentous fungi
colonizing rice straw 1solated from 11 different sites in
Korea (Lee et al, 2011). Moreover, Shen et al. (1990)
obtained similar isolates from 2 factories processing rice
and wheat straw near Shanghai, China. The dominant
fungal species 1solated from RS are similar to that 1solated
from 287 rice seed samples of 20 cultivars representing
different locations of Tamil Nadu state, India with the
most predominant one Bipolaris oryzae that was
associated with 58.89% of seed samples, followed by
Alternaria padwickii (52.96%) (Gopalakrishnan et al.,
2010).

The relatively high degree of diversity in our isolates
may be due to our simple and representative method of
1solation by putting the RS pieces over sterilized moisten
filter paper make the RS itself as a source of fungi and in
the same time the only nutritive source of growth which
more similar to that happened mn the nature as the type of
substrate, water activity, temperature and air gas
composition are the most important parameters affect
fungal growth in post-harvest (Magan and Lacey, 1984;
Magan et al., 2003). The most common 1solated genera
are Fusarium, Penicillium and Aspergilius which can live
in  different, partially overlapping ecological niches
(Giorni et ad., 2009). Fusarium is commonly dominant in
the field, where water activity i1s not a limiting factor for
most of the crop-growing period; it can continue its

development during storage with suitable humidity
(Magan and Lacey, 1984). Aspergillus and Penicillivm on
the contrary, 1s more xerophilic and could get the upper
hand during storage (Marin ef al., 1998).

Some fungal species that not noticed in the 1* period
and have a high frequency and intensity in the 2™ and
3" period like Perticillium which is a soil and seed-borne
deuteromycete fungus (Rowe and Powelson, 2002), can
survive for several years as microsclerotia (Schnathorst,
1981). Stachybotrys chartarum which found in
considerable frequency m the 3 periods, 13 known as
producer of a number of potent mycotoxins, meluding
macrocyclic trichothecenes, roridin, satratoxins and
isosatratoxins (Kuhn and Ghannoum, 2003; Straus, 2009).
Its surviving and high intensity after more than 5 years of
storage can be explamed by Andersen and Nissen (2000),
who suggested that the production of spores by
Stachybotrys in slime heads prevent the spores from
readily aerosolizing.

The frequency and mtensity of most of parasitic
fungi decreased with increasing the storage period
and this can be explained by its prefer parasitic life
pattern as much of them cannot grow saprophyticlly on
RS. Most of pathogemnic 1solates are rice parasite, like
Alternaria padwickii which causes stackburmn disease, a
common seed-borne fungus in different rice cultivars in
Egypt as well as m most of the rice-growing countries
worldwide (Mew and Gonzales, 2002; Mathur and
Manandhar, 2003). The disease is not considered
economic importance but it may be more severe in
restricted areas of a fleld under disease favorable
conditions. Tisdale (1922) stated that the fungus
doubtless lives through the winter in the soil and old rice
straw and infects the rice plants during the growing
season. Rice brown spot, caused by Bipolaris oryzae, is
one of the important diseases in the world mcluding
Egypt (Mew and Gonzales, 2002). Widespread, reported
in all rice-growing countries of Asia, America and Africa
{(Webster and Gunnell, 1992). In Egypt, the disease comes
in the 2* rank after blast disease (El-Wahsh 1997;
Shabana et al., 2008). Tt can be a serious disease causing
a considerable yield loss. Where, it affects the quality and
the number of grains per panicle and reduces the kernel
weight (Mew and Gonzales, 2002). Nigrospora oryzae 1s
spread in all isolation periods because it is mainly
saprotroph colonizing debris of different plant species
and weak parasite producing grain spots of rice, sorghum
and com (Neergaard, 1977), it commonly found among
fungi associated with seed of different cereals
(Baszkowski and Piech, 2002). Another example of the
1solated pathogens 18 Phoma sorghina that causes rice to
leaf spot (Sert and Sumbul, 2005).
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Studying cellulase profile using RS as a source of
fungi and in the same time, the only carbon source for
cellulase production, revealed enhancement m cellulase
biosynthesis. As several studies have shown that
cellulase biosynthesis was higher when organisms are
exposed to complex substrates than grown on simple
substrates (Henriksson ef al., 2000, Wymelenberg ef al.,
2003). We used solid-state fermentation due its lower
capital investment and operating expenses as well as its
simplicity and closeness to the natural way of life for
many microorganisms, lgh volumetric productivity and
as an alternative in preventing environmental pollution
(Chahal, 1991; Pandey, 1994). For all tested fungal
isolates, cellulase levels of CMCase are always higher
than the FPase and this 1s true for all previous studies
(Kubicek, 1992; Wen et al., 2005) and using different
substrates for fermentation (Rajoka and Malik, 1997).

Generally, when rice straw was used as a substrate
for cellulases production, interesting results were
observed and in comparison with previous studies,
(Kang et al., 2004; Sherief et al., 2010, Lee etal., 2011) the
fungal species isolated from stored RS showed higher
activity in cellulases production when grown m RS than
that 1solated from other sources.

In conclusion, stored wastes with seasonal variation
in nutritional and environmental conditions make it a
natural microbial incubator in which we can found a good
fungal 1solates with special physiological potentiality than
the other isolation sources.
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