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ABSTRACT

Thirty fungal species belonging to fifteen genera were collected from 30 soil samples on cellulose Czapek agar. The highest
number of fungal species was isolated from Dammam (20 species) followed by Niomas (18 species), Makkah and Riyadh (17 species
each), Tabouk (16) species and Jizan (11 species). The most frequent genera isolated were Aspergillus, Pencillium, Alternaria, Ulocladium
and Curvularia. Throughout this study, six fungal species belonging to four genera; Ulocladiun septosporum, Emericella nidulans,

Trichoderma harzianum, T. koningii, T. pseudokoningii and Cochliobolus lunatus were found to be new records in Saudi Arabian
soils.
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INTRODUCTION

The fungal flora of the soil has attracted the attention of many
investigators. In Saudi Arabia, with its huge desert areas, knowl-
edge of the soil microflora would be of great interest. Reviewing
the current literature showed many reports dealing with the ex-
istence and distribution of soil mucobiota and a few of them traced
those producing cellulase enzyme in Saudi Arabia (1-7). Abdel -
Hafez (8) isolated seventy five species of cellulose-decompos-
ing fungi belonging to twenty seven genera from soil samples
collected from desert in Saudi Arabia, of which Aspergillus,
Alternaria, Stachybotrys and Penicillium were the most frequent.
The present work aims at making a preliminary survey to study
the composition and frequency of cellulose-decomposing fungi
in uncultivated soils collected from six different localities of
Saudi Arabia, namely Riyadh, Makkah, Tabuk, Dammam, Nimas
and Jizan.

MATERIALS & METHODS
Collection of soil samples:

Thirty soild samples (5 sample/place) were collected from
six different locations of uncultivated areas in Saudi Arabia, dur-
ing the period May-August 1993. (Fig. 1). The samples were col-
lected from the upper layer at a depth of 5-10 cm by using sterile
shovels. A composite sample from each location was prepared
by thoroughly mixing the five collections of a total weight of
1000 g, then put in sterile plastic bags and labelled. From each
composite sample 25 g were used for making fungal isolations

).
Determination of cellulose-decomposing Fungi:

The soil dilution plate method was used (10). Cellulose
Czapek’s agar medium was selected to isolate cellulose-decom-
posing fungi (composition g/L:Cellulose powder, 20 g; NaNO3,
3.0 g; K2HPO4, 1.0 g; MgS04.7H20, 0.5g; KCI, 0.5g;
FeS04.7H20, 0.01 g; agar 15 g ). Rose bengal (0.03 g/L.) was
added to reduce the spread of fast growing fungi, while strepto-
mycin sulphate (0.033 g/L.) was applied to eliminate bacterial
growth (11). Rose bengal and streptomycin were aseptically and
separately dissolved in sterile distilled water and saline solution
respectively before adding to the medium. For each soil sample,
five replicate plates were used and the plates were incubated at
28°C for 5-7 days. Fungal colonies were counted and isolated in
pure culture and percent frequency was calculated as follows:

No. of sites in which species found
% Frequency =

Total no. of sites
Identification of Fungi:

For the identification of fungal flora, slides were made from
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pure cultures on potato-dextrose agar pH 5.6. which contains (per
liter) 4 g potato, 20 g dextrose, 15 g agar and the taxonomic keys
of (12-20) were used. Further confirmation of identification was
provided by the International Mycological Institute, Egham, Sur-
rey, U. K.

50°

Fig. 1 A sketch map of Saudi Arabia showing the localities (1-
6) from which the soil samples were collected

RESULTS

Thirty species belonging to fifteen genera were collected from
different localities in the Kingdom of Saudi Arabia as shown in
Table 1.

Although, the present study is the result of using one isola-
tion technique and one isolation medium, Ulocladium
septosporum, Emericella nidulans, Trichoderma harzianum, T.
koningii, T. pseudokoningii and Cochliobolus lunatus were found
to be new records to Saudi Arabian soils.

DISCUSSION

Despite the great role that fungi play in the soil, very little
work has been done so far on cellulose-decomposing fungi in
Saudi Arabian soil. The highest fungal species were isolated from
Damman soil samples (20 species) followed by Nimas (18 spe-
cies) , Riyadh (17 species), Tabouk (16 species) and Jizan (11
species).

The predominant genus was Aspergillus, with five species,
followed by Penicillium and Trichoderma with four species each,
then Ulocladium with three species, and Alternaria, Cochliobolus
and Fusarium with two species each, and Curvularia,
Chaetomium, Drechslera, Mucor, Phoma, Rhizopus, Stachybotrys
and Emericella with one species each. Representatives of the
Mycelia sterilia were also common and were found in soils from
all the tested localities.
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Table 1.
Occurrence and relative distribution of the fungal genera and species isolated from soil samples recovered on celluslose-Czapek’s
agar at 20°C, and collected from six different localites in Saudi Arabia.

FUNGAL SPECIES IMI M R T D N J T.N. % Frequency
Number
Aspergillus fumigatus Fresen. 356162 06 02 04 02 03 04 21 42 100.0
A. niger van Tiegh. 356160 04 03 05 02 02 03 19 38 100.0
A. flavus Link 356149 04 04 03 01 02 03 17 34 100.0
A. Terreus Thom - -—- 03 02 - 01 02 08 1.6 66.70
Aspergillus sp - - 02 06 01 03 - 12 24 66.70
Alternaria alternata (:Fr.) Keissler - 06 02 03 - 04 01 16 32 83.30
Curvularia sp - --- 02 02 01 03 --- 08 1.6 66.70
Cofhliobolus spicifer R. R. Nelson. 356138 - - --- 02 - - 02 04 16.70
C. lunatus ** R. R. Nelson & F. A. Haasis 356145 01 -—- - --- -—- - 01 02 16.70
Chaetomium sp - 02 02 - - --- 01 05 1.0 50.00
Drechslera sp - --- 03 02 --- 01 --- 06 1.2 50.00
Emericella nidulans** (Eidam) Vuill 356153 01 -—- 01 03 -—- --- 05 1.0 50.00
Fusarium moniliforme Sheldon 356146 03 02 - 04 --- --- 09 1.8 50.00
F. Solani (Martius) Sacc. 356159 01 --- - 02 02 --- 05 1.0 50.00
Mucor sp -- 01 - - 01 - - 02 04 33.30
Mycelia sterilia - 03 06 06 04 07 02 28 5.6 100.00
Penicillium chrysogenum Thom. 356165 05 04 06 03 02 06 26 52 100.00
P. griseofulcum Dierckx 356166 --- 06 05 04 03 --- 18 3.6 66.70
Penicillium sp - 02 04 03 01 02 01 13 2.6 100.00
Phoma sp - 01 01 --- - - 03 05 1.0 50.0
Rhizopus sp - - --- 01 -—- 02 02 05 1.0 50.0
Stachybotrys sp - --- - 02 - - - 02 04 16.70
Trichoderna viride Pers. : Fr. 356151 01 - - 01 01 --- 03 06 50.0
T. harzianum ** Rifai 356158 --- --- - 02 --- --- 02 04 16.70
T. koningii ** Oudem 356164 --- - -—- --- 01 - 01 0.2 16.70
T. pseudokoningii ** Rifai 350894 01 01 - --- --- - 02 04 33.30
Ulocladium atrum ** Preuss 356143 02 03 - 04 03 --- 12 14 66.70
U. septosporum * ** (Preuss) E. G. Simmons 356142 --- --- - 03 --- --- 03 06 16.70
Ulocladium sp - - - - 02 -- - 02 04 16.70
Total number of genera 15 11 10 08 10 09 06
Total number of Species 30 17 17 16 20 18 11

IMI number = International Mycological Institute Number
T. N. : Total number of isolatioOns 279

* Cultures deposited at International Mycological Institute, England.

** First record of the species from Saudi Arabia soils.

M: Makkah; R: Riyadh; T: Tabuk; D: Dammam; N: Nimas; J: Jizan

Most of the species recovered throughout the present study
were reported to be cellulose-decomposing fungi (7, 21, 22).

Aspergillus fumigatus, A. niger, A flavus, Penicillium
chrysogenum, and Pencillium sp, were the most frequent and were
represented in all tested samples. This is almost in agreement
with the results obtained by Adel - Hafez (8)

Ulocladium was recovered in moderate frequency and this is
in agreement with abdel - Hafez’s (8) results.

The results also reveal that the fungi of Damman and Jizan
salt soils are basically similar to those of the Saudi Arabian desert
and cultivated soils. This adds further support to the statement
that there is no specific fungus flora of the different soild types.
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However, the listing may differ in the order of frequency of some
of the component fungi.

The occurrence of two Trichoderma spp. in Dammam soil
(alkaline soil) is surprising since Rao (23) remarked that this ge-
nus is generally accepted as characteristic of acidic soils. It is
possible that these species may have acquired an adaptability to
local alkaline conditions (6).

In conclusion, the comparison of the cellusiose-decomposing
mycobiota of soil samples collected from different localities of
the Kingdom with those of other areas in the world is often diffi-
cult; since there are differences in isolation techniques, isolation
media, collecting seasons and depth of sampling or combinations
of any of these factors (24).
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More extensive study, with a greater variation in culture me-
dia, and isolation techniques, would reveal many additional fun-
gal species.
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