J. King Saud Univ., Vol. 5, Science (1), pp- 47-53 (A.H. 1413/1993).

Fungal Flora of Soils from Ashafa,
Toroba, Wahat and Wehait

A.R. Hashem
Department of Botany and Microbiology, College of Science, King Saud University,
P.O. Box 2455, Riyadh 11451, Saudi Arabia

(Received 18 November 1991; accepted for publication 4 July 1992)

Abstract. Using the adilution plate method, twenty four species belonging to nine genera were isolated
from twenty soil samples from Ashafa, Toroba, wahat and Wehait (saudi Arabia). The most frequent gen-
era were Aspergillus (6 species), Alternaria, Curvularia, Fusarium and Penicillium (3 species). Rhizopus
and Ulocladium (2 species), Drechslera and Mucor (1 species).

Introduction

Although a great deal is known about the fungal flora of Saudi Arabia [1-10], none
of these investigations have focused upon the fungal flora of soils from Ashafa,
Toroba, Wahat and Wehait (Saudi Arabia).

Ali [1] isolated 47 species belonging to 24 genera from 4 soil samples collected
from Wadi Hanifa (Saudi Arabia) of which Aspergillus terreus, A. clavatus, A. flavus
and Alternaria alternata were the most common. Also, the fungal flora from the
rhizosphere of some Saudi Arabian plants was studied [11, 12, 13]. More than 40
species, belonging to 21 genera, were isolated from different soils in the Eastern and
Southern regions of Saudi Arabia, the majority belong to the Deuteromycetes [4].

According to Abou-Heilah et al. [3], a study was made of the mycoflora in sub-
surface soil samples which were collected from three different localities of cultivated
land in the Riyadh region of Saudi Arabia. Fungi were isolated by the dilution plate
method. The fungal counts per gram of soil varying markedly in the different soil
samples from which a total of 113 species belonging to 58 genera were obtained.
Khaliel [18}isolated fourtcen different genera of fungi with frequency values indicat-
ing that penicillium was the predominant genus.
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Hashem [10] isolated twenty nine fungal species belonging to eleven genera
from soil samples of cight different places in Saudi Arabia and found Aspergillus as
predominant genus. The present study was undertaken to determine the fungal flora
of soil from Ashafa, Toroba, wahat and Wehait regions of Saudi Arabia.

Materials and Methods

Twenty soil samples were collected according to the method described by
Johnson et al. [14] from the test areas (5 samples / place). The samples were sifted
through a sieve with a mesh size of 60 um, to remove large soil particles, and all sam-
ples were stored at 10° C. Soil samples were oven dried at 45° C for 48 hrs [6]. Isola-
tion of fungi was carried out by dilution plate method [15]. The medium for fungal
isolation was Czapek Dox agar (Oxford Ltd. London). Rose bengal 0.033 g/L was
added in the medium before autoclaving to suppress the growth of fast growing fungi.
Streptomycin sulphate (0.03 g/L)) was added, to inhibit the growth of bacteria [15].

For each soil sample, five replicate plates were used and incubated at 28° C.
They were examined for the developing fungi which were identified and counted.
The soil samples were analysed chemically for mineral and organic matter contents
as described earlier by author [16]. The soil type and soil pH were determined as
described by Hashem [16} and Piper [17].

Results
The results of the organic matter determination, the soil type and the pH values
of the various soils on test are summarized in Table 1. The organic matter content
ranged from 1.01% to 1.31% with the pH values of the soil samples revealing no

appreciable differences within the range of 7.03 to 7.30.

A total number of twenty-four species belong to nine different genera of fungi
were isolated from the soils examined (Table 2). The plant cover of the tested

Table 1. Characteristics of soils from the different localities

Locality Organic matter % Soil Type pH value
Ashafa 1.08 Sandy 7.06
Toroba 1.1 Sandy 7.03
Wahat 1.31 Sandy 7.15

Wehait 1.01 Sandy 7.30
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Table 2. Species isolated from soils of the different localities tested (isolates per gram of oven dry soil).

% Frequency = No. of sites in which species found X 100

Total no. of sites

Species Ashafa Toroba Wahat Wehait | Frequency %
Alternaria alternata (Fr.: Fr.) 6 5 10 7 100
Keissler
A. chlamydospora Mouchacca — 8 11 75
A. tenuissima (Kunze: Fr.) 6 4 — — 50
Wiltshire
Aspergiilus niger van Tieghem 9 5 7 11 100
A. candidus Link: Fr. 6 — — 50
A. clavatus Desmazieres 9 6 — 13 75
A. flavus Link: Fr. 10 13 8 Is 100
A. nidulans (Eidam) Winter
A.ferreus Thom — — 6 50
Curvularia lunata 3 3 — 75
{Wakker) Boedign
C. siddiquii Ahmed and Qurashi — — — 25
C. tuberculata Jain 6 3 g 100
Drechslera halodes — — 1 — 23
(Drech.) Subram, and Jfain
Fusarium moniliforme Scheldon 6 — 3 — 50
F. oxysporum Schlecht. 3 9 6 13 100
F. solani (Mart.) Sacc. 4 —_ 9 10 75
Mucor racemosus Fresenius 9 7 -— 4 75
Penicillium chrysogenum Thom 11 16 9 13 100
P. citrinum Thom — — — 25
P. notatum Wesiling 9 7 11 6 100
Rhizopus oryzae Went and — — 6 — 25
Prinsen Geerligs.
R. microsporus van Tieghem 6 12 — — 50
Ulocladium atrum Preuss — 9 — 13 50
U. borrytis Preuss 9 — 6 1 75
IMycelia sterilia 13 10 8 100
Total number of genera 9 ] 8 8 7
Total number of species 24 18 14 16 18
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localities were dominated by Alhagi maurorum, Argemene mexicana, Peganum har-
mala, Echinopsis spinosissmus, Zilla spinosa and Zygophyllum album.

The predominant fungal genera could be placed in the following order of preva-
lence Aspergillus, Alternaria, Curvularia, and Penicillium, Rhizopus and Uloc-
ladium, Drechslera and Mucor.

Discussion

The results obtained in Table 1, show that organic matter contents of tested soils
were generally low and ranged between 1.01 9% and 1.31% which is in agreement with
the values from the locations [4, 5, 6], Saudi Arabia. The pH values of the soils tested
reveal no appreciable differences and all were almost neutral with pH from 7.03 -
7.3.

The predominant genus was Aspergillus, with six species, followed by Alter-
naria, Curvularia, Fusarium and Penicillium with three species each, then Rhizopus
and Ulocladium with two species each, and Drechslera and Mucor each with one
species. Alternaria alternata, Aspergillus niger, Aspergillus flavus, Curvularia tuber-
culata, Fusarium oxysporum, Penicillium chrysogenum and Penicillium notatum
were the dominant species found in the samples from all the soils tested and showed
100% distribution frequency.

Alternaria chlamydospora, Aspergillus clavatus, Curvidaria lunata, Fasarium
solani, Mucor racemosus and Ulocladium botrytis were the other species which
showed 75% frequency. Representatives of the Mycelia sterilia were also common
and were found in soils from all the localities tested.

Table 2 indicates that Alternaria tenuissima, Aspergillus candidus, Fusarium
moniliforme, Rhizopus microsporus and Ulocladium atrum showed 50% frequency
while Curvalaria siddiquii, Drechslera halodes, penicillium citrinum and Rhizopus
oryzae showed a distribution frequency of 25%. The highest number of fungal
species was isolated from soil samples of Ashafa and Wehait (18 species) followed by
Wahat (16 species) and Toroba (14 species). Aspergillus spp. also predominant in the
Saudi Arabian soils of other localities [1, 4, 11].

Alternaria, Curvularia, Fusarium and Penicillium were the second most predo-
minant genera after Aspergillus and this coincides with the earlier finding of Abdel-
Hafez |5], who isolated five species each of Alternaria and Curvularia, two species of
Fusarium and eight species of Penicillium. Rhizopus and Ulocladium were the third
predominant genera in the present study. Abdel-Hafez [6] isolated three species of
Ulocladium and two species of Rhizopus. Ali[1], Alietal. [11], Aliand Abou-Heilah
[4] did not find Ulocladium in their study. The least predominant genus in the present
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study were Derchslera and Mucor and this agrees with the earlier findings of Abdel-
Hafez [6). Alternaria alternata was earlier isolated as a pathogen and saprophyte
from almost every source tested [1,13].

In addition to Alternaria alternata, isolations were made of Aspergillus niger,
Curvularia lunata, Fusarium solani and Penicillium notatum which are also common
pathogens causing diseases to a wide range of hosts [19], Fusarium moniliforme cause
Al-Wijam and fruit-rot in date-palm, whilst Mucor racemosus causes fruit-rot in
Pyrus communis Linn. [20]. By use of a wider range of media and techniques it may
be possible to isolate a greater range of fungi from soils in these localities.
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