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Fifty-two osmophilic (or osmotolerant) and halophilic (or halotolerant) species and
one variety representing 24 genera were encountered from 20 combine harvester sorghum
dust samples collected from four Covernorates in Upper Egypt, on 50%, suctose — and
15%, NaCl-Czapek’s agar at 28°C. The result ed on the two media were basically
similar, but numerous fungi could not tolerate 15%, NaCL The most frequent genera
were Aspergillus Eurotium, Penicillium and. Cladosporium.

INTRODUCTION

The terms osmophilic (or osmotolerant) and halophilic (or halotolerant)
microorganisms are used to describe microorganisms either only or better
growing on media containing 20 o 40 percent sugar (sucrose), or an
equivalent molar concentration of sodium chloride. Numerous organisms
require substantially greater_amounts of these compounds for optimum
growth and (Fungi, Bacteria, Acti
which may be present in largc numbers in combine harvester dust particles,
are pathogenic to farm workers and animals. They cause a number of
diseases such as allergy asthma, infection, pulmonary mycoses and farmer’s
lung.

In Egypt, a few investigations have been carried out on osmophilic or
osmotolerant and halophilic or halotolerant soil fungi (Abdel-Hafez et al.
1977: Moubasher et al. 1985; Abdel-Sater 1987). The present work is
aimed to study the distribution, composition, numbers and frequency of
osmophilic or osmotolerant and halophilic or halotolerant fungi in combine
harvester sorghum dust particles from Egypt.
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MATERIALS AND METHODS

Twenty samples, 0.5 Kg each, of combine harvester sorghum (Sorghum
vulgare Pers. var. cernuum (Ard) Fiori et Paoli) dust particles (very fine
particles of lemmae, paleae and glumes) were collected during November
1986 from four Governorates, commonly cultivated with sorghum plants, in
Upper Egypt. The number of samples from cach Governorate was as follows:
Beni-Suef, 5 samples; Assiut, 4 samples; Sohage, 3 samples; and Qena, 8
samples. Samples were sifted through a 80 mesh sieve to remove large dust
particles. All samples were stored at 3-

Replicates of sorghum (white durra or Egyptian corn) dust particles were
milled and a weighed portion of their powder was dried in an oven for 48 h
at 80°C, then cooled in a desiccator and re-weighed. The moisture content
was expressed as a percentage of the dry-weight. The powder was analysed
for the ethanol soluble fraction, diastase soluble fraction, hemicellulose and
lignin, as described by Chang (1967).

The fungal flora of combine harvester sorghum dust particles was deter-
mined by the dilution plate method (Johnson et al. 1959). Ten plates were
used for each sample, of which five plates were poured with 50%/, sucrose-
Czapek’s agar and the other five — with 15%, NaCl agar in order to isolate
osmophilic (or osmotolerant) and halophilic (or halotolerant) fungi, respec-
tively. Then rose-bengal (1/15000) was added as a bacteriostatic (Smith,
Dawson 1944). Plates were |ncubawd at 28°C for 1-2 (osmophilic and

and 4-6 and weeks. The
fungi were counted, identified, and their numbers calculated per g dry weight
of sorghum dust particles. The colonies of slow-growing fungi, which were
about to be overgrown, as well as mycelial fragments of some colonies, were
transferred to yeast extract or malt extract agar supplemented with 50%,
sucrose or 15%, NaCl.

RESULTS AND DISCUSSIONS

The moisture contents of the samples tested widely fluctuated between 3.3
to 122%, The highest value was estimated for sample No. 2 from Beba
(Beni-Suef Governorate) and the lowest was recorded in sample No. 17 from
Deshna (Qena Governorate). It is obvious that the moisture content was less
than 5%, in eight samples and more than 10% in four samples (Table 1).
Chemical analysis of combine harvester sorghum dust particles show clearly
that the value of ethanol soluble fraction (which contained sugars, glucosides,
essential oils, colouring matter and resinous substances) ranged from 3.6-5%,
in diastase soluble fraction: 12.1-149%, in hemicellulose: 302-329%; in
cellulose: 42.1-46.2: and in lignin 64-7.2%/, of the initial dry weight of the
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Table 1
Noisture content /calculated a0 percentoge of dry weight/,
averase total count and maximun value /calculated per p dry
sorghum dust in every samples/ and number of genera and
specics isolated from 20 combine harvester sorghum dust
samples on 50 /4 sucrose- and 15 % NaCl-Czapek s agar at 28°C

g 1h= | 50 % sucrose - | 15 % vacl -

B SR arc + so/m/ T %0 - so/mi/ The 185
3188 i P4

1 11,1 20000 £6415/27000/ 3 12 20835293/2500/ 49
2 12.2 30000 +3747/34200/ 410 25504687/3140/ 3%
3 4.2 820044715/13400/ 2. 8 22833209/3650/ 39
4 4.2 13000600/13600/ 2 6 B0164225/8250/ 1
5 4.5 134005529/13800/ 2 5 711631664/8200/ W3
6 6.9 1026633523/14000/ 2 7 566643970/9850/ 2 4
T AT 266612914/7000/ 2 8 15661510/2150/ 3 9
B 5.4 B266x 49 x 4 10
9 £.9 22600416058/36000/ 2 9 55661982/6700/ 2 8
10 6.4 1660045173/22200/ 4 12 460041096/5850/ 16
1110.2 3320053616/36600/ 5 10 276611040/3600/ 2 7
12 7.3 1260012800/14600/ 5 10 7504576/1400/ 3.6
13 7.5 920044386/13000/ 6 10 13835765/1850/ 2" 7
14 8.3 12666:1527/14000/ 6 10 383131153/4900/ 2 8
15 10.5 ¥ "o x 2 7
16 3.4 54004721/6000/ 7 15 7504150/900/ 3 12
17 3.3 5067x2003/7000/ 8 17 41502998/5000/ 5 8
18 3.5 580011039/7000/ 412 3335208/500/ 2 7
19 4.1 5833x1550/7600/ 4 11 32334539/3850/ 4 9
20 4.4 615151474/7300/ 2 6 350041103/4550/ 41

AC & SD/MV/ - average total count in every oample t standand
deviation /the maximum in the brackets/.
X6 - number of genera.
NS - mumber of apecies.

dust particles. Moubasher et al. (1982) found that the value of the
preceding fractions in Egyptian wheat and broad-bean straws were 4.3 and
529, 9.1 and 184/, 34.7 and 278, 43.2 and 41.7%, and 8.6 and 69%,.
respectively.

The average total count and maximum value of osmophilic and osmoto-
lerant fungi widely ranged from ranged from 5067-33200; and 6000-36600
colonies per g sorghum dust particles, respectively (Table 1). The highest
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Table 2

Number of species, percentage average total count /% ATC;
calculated per average grogs total count in every samples,
amd percentage frequency /% F; calculated per 20 samples/
of genera isolated from 20 combine harvester sorghum dust
samples on 50 % sucrose- and 15 % NaCl-Czapck ‘s agar at 28°C

50 % sucrose- 15 % NaCl-

Genera

Klternaria

Aspergillus 15
Cephalosporiun
Circinella
Cladosporiun
Curvularia
Drechalera
Bericella
Epicoccun
Burotium
Exserchilun
Fusariun
Funicola
Hicroascus
Hucor
Hyrotheciun
Paecilonyees
Penicilliue
Rhizomucor
Rhizopus
Seopulariopsis
Sepedoniun
Trichederna
Ulocladium

Total 148 & tvan

E]

value of average total count and the maximum were determined in sample
No. 11 (from Sohag Governorate) with high value of moisture (10.2%/) and
low fungi number (5 genéra and 10 species). The lowest counts were recorded
in sample No. 17 (from Qena Governorate) with the lowest value of moisture
(3.3%), and moderate fungi number (8 genera and 17 species). The widest
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fungi spectrum (11 genera and 19 species) was obtained in sample No. 15
with 10.5%/, moisture moderate value of average total count (15300 colonies)
and with maximum value (20900 colonies). The lowest fungi number (2
genera and 5 species) was recorded in sample No. 5 (from Beni-Suef
Governorate) with low value of moisture (4.5%,) and moderate of average
total count (13400 colonies) and the maximum value (13800 colonies). The
previous results reveal that there is no correlation between the average total
count or maximum value and number of osmophilic and osmotolerant
genera and species. But, in several cases the high number of genera and
species were estimated in samples with high moisture content and contrib-
uted high average total count or maximum value and vice versa (Table 1).

Forty-eight species and 1 variety belonging to 24 genera were collected
from 20 combine harvester sorghum dust samples on 50%/, sucrose-Czapek’s
agar at 28°C (Table 2, 3). Most of the preceding genera and species were
isolated from various substrata in Egypt and some Arab countries on 30-
709, sucrose agar plates (Moustafa 1975; Abdel-Hafez et al. 1977,
1983; Moubasher et al. 1979, 1981, 1985; Abdel-Hafez 1982), but all of
them were encountered for the first time from combine harvester sorghum
dust particles.

Aspergillus was the most common genus and occurred in 100%/, of the
samples comprising 69.7%/, of total fungi. Tt was represented by 15 species
and 1 variety of which A. niger, A. flavus, var. columnaris, A. sydowi and A.
ochraceus were isolated with high frequency. They emerged in 60-100%, of
the samples constituting 1.4-81.2%/, of total Aspergillus and 1-56,6%, of total
fungi. These species were also prevalent in soils from Egypt (Abdel-Hafez
et al. 1977; Moubasher et al. 1985), Jordan (Moubasher et al. 1981),
Kuwait (Moustafa 1975) and Saudi Arabia (Abdel-Hafez 1982) on 30-70°/,
sucrose agar plates. Three species were encountered with moderate frequen-
cy; these were A. terreus, A. tamarii and A. wentii which emerged in 25-30%/,
of the samples constituting 0.3-0.65/, of total Aspergillus and 0.2-0.45%, of
total fungi. A. fumigatus, A. japonicus, A. versicolor, A. candidus, A. parasiti-
cus, A. orysae and A. carneus were less frequent. These Aq)ennllui species
were osmophilic, but to variable extent (Mazen et al.

Eurotium was isolated from all samples encountering 5. 3"/0 of total fungi.
From species were collected of which E. amstelodami (85%/¢ of the samples,
90.3%, of total Eurotium and 4.8%, of total fungi) and E. chevalieri (25, 8.7
and 05%,) were the most common; E. repens and E. rubrum were less
frequent. Raper et Fennell (1965) stated that members of Eurotium (which
includes E. amstelodami, E. chevalieri, E. repens, E. rubrum, E._ halophilicus
and other species) are of osmophilic and halophilic nature. The above
Eurotium species were encountered, but with variable number and frequency,
from soils of some Arab countries on osmophilic agar medium (Moustafa
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1975; Abdel-Hafez et al. 1977 et 1983; Abdel-Hafez 1982; Moubasher
et al. 1981 et 1985).

Penicillium was isolated from 17 samples (out of 20) contributing 6.2%/, of
total fungi. It was represented by 5 species of which P. oxalicum (70°/ of the
samples, 42.6%, of total Penicillium and 2.6%/, of total fungi) and P.
chrysogenum (35, 7,7 and 0.5/,) prevailed; P. citrinum, P. janczewskii and P.
funiculosum were less common in combine harvester sorghum dust particles.
Moubasher et al. (1985) found that P. chrysogenum, P. citrinum and P.
corylophilum were the most encountered Penicillium species in soils of Wadi
Bir-El-Ain (Egypt) on 40, sucrose agar plates at 28°C. P. notatum, P.
citrinum and P. chrysogenum or P. albidum were the most common Penicil-
lium species from soils of Saudi Arabia and Syria on osmophilic agar
medium (Abdel-Hafez 1982; Abdel-Hafez et al. 1983). Mazen et al.
(1981) rated P. notatum and P. citrinum as fairly osmophilic (best growth at
30-40%/, sucrose): and P. chrysogenum, P. funiculosum” and P. albidum as
indifferently osmophilic (almost equal growth at all concentrations of sucro-
se; 30, 40, 50, 60 and 70%).

Alternaria, represented only by A. aliernata, was encountered in 55%, of
the samples comprising approximately 3.6%/, of total fungi. This species were
isolated previously, but with variable number and frequency, from Egyptian
soils and barley grains (Abdel-Hafez et al. 1977; Moubasher et al. 1979
et 1985), as well as from soils of some Arab countries (Moustafa 1975;
Moubasher et al. 1981; Abdel-Hafez 1982; Abdel-Hafez et al. 1983)
on 30-70%, sucrose agar plates.

Fusarium (4 species) and Cladosporium (3 species) occurred with moderate
frequency in 40 and 35%, of the samples constituting 4.1 and 6.1%, of total
fungi, respectively. F. moniliforme (35%, of the samples and 3.95%, of total
fungi) being the most common member of the former genus and C. herbarum
(35 and 5.5%) the most prevalent of the latter. Abdel-Hafez (1982)
isolated these two species with low frequency from desert soils of Saudi
Arabia on 40%, sucrose agar plates at 28°C. The remaining genera and
species were less frequent and accounted collectively for 5%, of total fungi
(Table 2).

Twenty-four halophilic and halotolerant species which belonged to 6
genera were collected on 15%, NaCl—Czapek’s agar at 28°C, i.e. less than on
50°/, sucrose agar (24 genera and 48 species). This means that numerous
fungal genera (75%/, of total genera) and species (S0 of total species) could
not withstand 15%/, NaCl. The average total count and maximum value of
halophilic and halotolerant fungi widely fluctuated between 333-8016, and
500-9850 colonies per g dry dust particles, respectively. The results show
clearly that there is no correlation between the counts of these fungi and
number of genera and species. However, some samples which contained high
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numbers of halophilic and halotolerant fungi there were wide spectra of
genera and species and vice versa (Table 1).

The results obtained on 15%/, NaCl agar plates were basically similar to
those on 50%, sucrose with the most encountered genera being Aspergillus
(12 species), Eurotium (4 species) and Penicillium (4 species). They occurred in
100%, 100 and 75%, of the samples giving rise to 632, 15.1 and 7.8%, of
total fungi, respectively. The highest numbers and frequency were displayed
by A. niger, A. flavus, A. sydowi, A. ochraceus, A. terreus, A. wenii, A. oryzae,
E. i, E. rubrum, E. P. oxalicum, P. chrysogenum and
P. citrinum. Moubasher et al. (1985) isolated 27 genera and 99 species from
desert soils of Wadi Bir-El-Ain (Egypt) on 5%, NaCl-Czapek’s agar, of which
A. niger, A. fumigatus, A. glaucus group (represented by A. amstelodami, A. che-
valieri, A. ruber, A. athecius and A. montevidensis), A. terreus, A. sydowi, P.
chrysogenum, P. citrinum, P. corylophilum and U. botrytis prevailed. Most
species were also common in Saudi Arabian desert soils on 5%/, NaCl agar
plates at 28°C (Abdel-Hafez 1981). Cladosporium (C. herbarum) and Scopu-
lariopsis (S. candida and S. halophilica) were isolated with moderate frequency
they were encountered in 45% and 25%/, of the samples comprising 11.2%/y
and 26%, of total fungi, respectively. The remaining species were less
frequent (Table 3). Abdel-Sater (1987) listed E. amstelodami, E. chevalieri,
E. repens, E. rubrum, E. halophilicus and S. halophilica as highly halophilic
(they grow on 5-25%, NaCl, but exhibited very restricted growth or no
growth on Czapek’s medium free from NaCl); A. flavus, A. nidulans, A.
ochraceus, A. sydowi, A. terreus, A. wentii, P. chrysogenum, P. citrinum, P.
oxalicum and S. candida as fairly (moderately) halophilic (they grow on 5 to
15 or 20%, NaCl with the best growth at 10 or 15%, NaCl; and A.
candidus, A. niger, A. oryzae, A. tamarii and C. herbarum as weakly halophilic
(they grow on 5 to 10 or 15%, NaCl with the best growth at 5%, NaCl).
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