


































































Table, 6 (contd . )  

Mucor 36 .49 9.49 20 L 

M. racemosus I .  I 6 0 .3  1 2  R 

M. racemosus series 4. 1 .04 4 R 

M. hiemalis 3 1 . 33 8 . 1 5  4 R 

Stachybotrys atra var. microspora 3 . 57 0.93 20 L 

Phoma 2.83 0 .74 1 6  L 

P. pomorum.- 0.08 0.02 4 R 

P. exigua 0.33 0.09 4 R 

Phoma spp. 2 .42 0.63 1 6  L 

Chaetomium 2 . 1 7  0 .56 1 6  L 

C. globosum 2 0 .52 1 2  R 

Chaetomium spp . 0 . 1 7  0 .04 4 R 

Paecilomyces 2.33 0 .61  1 6  L 

P. variotii 2 0 .52 1 2  R 

P. griseoviridis 0.33 0.09 4 R 

Humicola 1 .66 0 .43 1 2  R 

H. J uscoatra 1 .33 0 .35 8 R 

Humicola spp. 0 .33 0 .09 4 R 

Microascus 3 .5  0.9 1 1 2  R 

M. trigonosporus 1 .33 0 .35 8 R 

M. manginii 0. 1 2  0.03 4 R 

M. niger 1 .67 0.43 4 R 

Microascus spp . 0 .38 0 . 1 4 R 

Cly indrocarpon 1 . 32 0.34 1 2  R 

C. congoense 0.33 0 .09 4 R 

C. candidum 0.33 0.09 4 R 

Clyindrocarpon spp. 0.66 0 . 1 7  4 R 

Botryodiplodia theobromae 5.66 1 .47 8 R 

Myrothecium 3 0.78 8 R 

M. verrucaria 2.67 0.7 4 R 

M. roridum 0.33 0.09 4 R 

Ulocladium 0.58 0. 1 5  8 R 

U. botrytis 0 .5  0. 1 3  8 R 

U. atrum 0.08 0.02 4 R 

Stemphylium 1 . 1 7  0 .3  8 R 

S. botryosum 1 0. 1 6  4 R 

S. lycopersici 0 . 1 7  0 .04 4 R 

Drechslera australiensis 0.33 0.08 4 R 

M acrophomina phaseolina 0.33 0.09 4 R 

M onodictys castaneae 0.33 0.09 4 R 

Ascotricha chartarum 1 . 33 0 .35 4 R 

Curvularia lunata 0.33 0.09 4 R 
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Table, 6 (contd.) 

Gliocladium roseum 5 .33 1 .39 4 R 

Tritirachium album 0.83 0.22 4 R 

Sepedonium chrysospermum 0.33 0.09 4 R 

Gymnoascus zuffianus 0.33 0.09 4 R 

Arthrobotrys o/igospora 0.03 0.008 4 R 

Trimmatostroma 0.03 0.008 4 R 

Torula 0.02 0.005 J 4 R 

Trichoderma 0 . 17 0.04 4 R 

Metarrhizium anisopliae 0.08 0.02 4 R 

Absidia 0.33 0.09 4 R 

Unidentified 7.84 2 .04 36 M 

Sterile mycelium 5 .62 1 .46 52 H 

% T = Percentage total count calculated to the gross total of all fungi. 

% F = Percentage frequency of occurrence calculated to the 25 soil samples. 

O .R. = Occurrence remarks : 

H : high frequency; more than 49% of the samples. 

M : moderate frequency; between 25 - 50% of the samples. 

L : low frequency; between 1 3  - 24% of the samples. 

R : rare frequency; less than 1 3% of the samples. 
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Table (7) : Total count and number of fungal 

species in each sample, recovered on 50% sucrose-

Czapek's agar incubated at 28
° 

C (count per mgm dry 

soil). 

Sample Total No. 
No. count of Species 

I 1 2.58 1 7  

2 3 1 .34 1 6  

3 3 . 1 6  9 

4 1 1 .64 9 + 1 species variety 

5 39.64 20 

6 4.25 4 

7 1 .08 2 

8 2.9 1 2 

9 0.99 3 

1 0  2 . 5 1  4 

1 1  1 5 .53 14 

1 2  1 .64 8 + 1 species variety 

1 3  

1 4  1 3 .65 6 

1 5  26.98 1 3  

1 6  69.65 21 + 1 species variety 

1 7  1 3 .64 1 5  

1 8  40.97 1 4  + 1 species variety 

1 9  5 .65 6 

20 45.63 27 + 1 species variety 

2 1  26.65 7 + 1 species variety 

22 1 .99 6 

23 0.23 2 

24 3 .92 1 9  

25 8 . 1 8  1 4  + I species variety 

384.44 Gross total count 
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Table (8) : Total and percentage counts and percentage of occurrence of fungal 

species recovered in the 25 soil samples, on cellulose-Czapek's agar, incubated at 
28 C (counts per mgm dry soil in every sample). 

Total 
Species count %T % F  O.R. 

Asp erg illus 55.84 1 9 .67 76 H 
A.  terreus 5.03 1 . 77 28 M 
A .  niger 1 .87 0.66 28 M 
A. versicolor 2.49 0.87 24 L 

A . fumigatus 6. 1 1  2. 1 5  20 L 

A. flavus 1 7.82 6.29 1 6  L 

A .  egyp tiacus 1 .07 0.37 1 2  R 

A .  quadrilineatus 8 .02 2.83 8 R 

A .  nidulans 3 .33  1 . 1 7  8 R 

A .  ochraceus 4.08 1 .44 4 R 

A .  nidulans var. echinulatus 2.76 0.94 4 R 

A .  nidulans var. acristatus 1 0 .35 4 R 

A .  nidulans var. dentatus 0.33 0. 1 1  4 R 

A.  flavus series 0.67 0.23 4 R 

A .  niveus 0.33 0. 1 1  4 R 

A .  violaceus 0.33 0 . 1 1  4 R 

A.  ochraceus group 0.33 0 . 1 1  4 R 

A .  awamori 0. 1 3  0.04 4 R 

A .  viridi-nutans 0.03 0.0 1 4 R 

A .  sydowi 0.03 0.0 1 4 R 

Aspergillus spp. 0 .08 0.02 4 R 

Fusarium 36.5 1 3 . 1 3  52 H 

F. so/ani 28.52 1 0.06 52 H 

F. equiseti 1 .2 0 .42 1 2  R 

F. oxysporum 2.99 1 .05 1 2  R 

F. semitectum 1 0 .35 8 R 

F. f usarioides 0.08 0.02 8 R 

F. lateritium 0.36 0. 1 2  8 R 

F. moniliforme var. subg/utinans 0.07 0.02 4 R 

Fusarium spp. 2.26 0.79 28 M 
Cladosporium 6.66 2 .35 48 M 
C. sphaerospermum 1 .42 0.5 24 L 

C. cladosporioides 3 .42 1 .2 24 L 

C. herbarum 0.33 0. 1 1  4 R 

C. oxysporum 0.33 0 . 1 1  4 R 

C. elatum 0.5 0 . 1 7  4 R 
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Table, 8 (contd l 
<. ladosporium spp . 0 .66 0.23 8 R 

Stachybotrys atra var. microspora 84.29 29.75 40 M 

Botryotrichum l 1 .05 3.9 32 M 

B. piluliferum 1 0.37 3 .6  24 L 

B. atrogriseum 0 .68 0 .24 1 2  R 

Mucor 25.03 8 .83 32 M 

M. racemosus 9 3. 1 7  1 2  R 

M. hiemalis 1 2 . 1 7  4.29 8 R 

M. racemosus series 3 . 2  1 . 1 2  4 R 

M. fuscus 0.33 O. l l  4 R 

Mucor spp. 0.33 0. 1 1  4 R 

A cremonium 14.87 5.24 28 M 

A .  strictum 8 .33 2.94 1 6  L 

A .  roseum 2.67 0.94 4 R 

A .  roseolum 1 0.35 4 R 

A .  roseo-g riseum 0.33 0. 1 1  4 R 

A .  humicola 0 .67 0.23 4 R 

A cremonium spp. 1 .87 0 .66 1 2  R 

Humicola 2.67 0.94 28 M 

H. grisea 0.68 0.24 1 2  R 

H. f uscoatra 1 .75 0 .61  8 R 

Humicola spp . 0.24 0.08 8 R 

Penicillium 3 .39 1 . 1 9  24 L 

P. chrysogenum 0. 1 9  0.06 1 2  R 

P. stoloniferum 0.42 0. 14  8 R 

P. jensenii 1 0 .35 4 R 

P. brevi-compactum 1 .42 0.5 4 R 

P. lavendulum 0.03 0.0 1 4 R 

Penicillium spp. 0 .33 0 . 1 1 4 R 

Alternaria 8.33 2.94 24 L 

A .  alternata 7.99 2.82 20 L 

A .  chlamydorspora 0.34 0. 1 2  8 R 

S cop ular iop sis 2 .2 1  0 .78 24 L 

S. brumptii 1 .7 1  0.6 20 L 

S. brevicauils 0 .5  0. 1 7  8 R 

Phoma 1 .87 0.66 20 L 

P. eupyrena 0.4 1 0. 14  8 R 

P. leveillei 0. 1 3  0.04 4 R 

P. multirostrata 0.03 0 .01 4 R 

Phoma spp. 1 .3 0.45 1 6  L 

Myrothecium 2 0.7 20 L 

M. roridum 1 .67 0 .58 1 6  L 
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Table, 8 (contd . )  

Myrothecium spp. 0.33 0. 1 1  4 R 

Chaetomium 1 .86 0.65 20 L 

C. g/obosum 1 .2 0.42 1 2  L 

C. olivaceum 0.33 0. 1 1  4 R 

Chaetomium spp. 0 .33 0 . 1 1  4 R 

Drechslera 2 0.7 1 6  L 

D. hawaiiensis 0.5 0. 1 7  8 R 

D. ha/odes l 0 .35 4 R 

D. australiensis 0.33 0. 1 1  4 R 

D. dematioidea 0. 1 7  0.06 4 R 

Clyindrocarpon spp. 0.83 0.29 1 2  R 

Microascus 0.47 0. 1 6  1 2  R 

M. manginii 0.4 0. 14  8 R 

M. desmosporus 0.07 0.02 4 R 

Paeci/omyces 0.53 0. 1 8  1 2  R 

P. variotii 0.5 0. 1 7  8 R 

Paecilomyces 
sp. white monophialidic 0.03 0.0 1 4 R 

Torula 1 .33 0. 1 5  1 2  R 

T. herbarum 0.33 0. 1 1  4 R 

Torula spp. 1 0 .35 8 R 

Uloc/adium 1 .9 1  0.67 1 2  R 

U. botrytis 1 . 33 0.46 4 R 

U. atrum 0.25 0.08 4 R 

U. chartarum 0.33 0. 1 1  4 R 

Rhizopus 0.66 0.23 8 R 

R. oryzae 0.33 0. 1 1  4 R 

R. arrhizus 0.33 0. 1 1  4 R 

M acrophomina phaseolina 0. 1 1  0.03 8 R 

Sporotrichum 0.83 0.29 1 2  R 

S. roseolum 0.33 0. 1 1  4 R 

Sporotrichum spp . 0 .5 0. 1 7  8 R 

Trichoderma spp. 0. 1 7  0.06 4 R 

Stemphylium vesicarium 0.33 0. 1 1  4 R 

Coniothyrium spp. 0.03 0.01 4 R 

Curvularia lunata 0.33 0. 1 1  4 R 

Glioc/adium roseum 0.33 0. 1 1  4 R 

Tritirachium album 2 0.7 4 R 

Scolecobasidium variabile l 0.35 4 R 

Histoplasma 0.08 0.02 4 R 

Pyrenochaeta 0.92 0.32 4 R 

Camarosporium capparidis 0. 1 0.03 4 R 
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Table, 8 (contd.) 

Beauveria alba 0.03 0.0 1  4 R 
Botryodip/odia theobromae 0.33  0. 1 1  4 R 
Coniothyrium 0.03 0.0 1 4 R 
Papularia 0.03 0.0 1  4 R 
Trimmatostroma 0.07 0.02 4 R 
Unidentified 5.7 2.0 1 52 H 
Sterile mycelium 6.86 2.42 40 M 

% T = Percentage total count calculated to the gross total count of all fungi. 

% F = Percentage frequency of occurrence calculated to the 25 soil samples. 

O.R. = Occurrence remarks : 

H :  high frequency; more than 49% of the samples. 

M : moderate frequency; between 25 - 50% of the samples. 

L :  low frequency; between 1 3  - 24% of the samples. 

R :  rare frequency; less than 1 3% of the samples. 
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Table (9) : Total count and number of fungal 

species in each sample, recovered on cellulose-
• 0 

Czapek's agar, mcubated at 28 C (count per mgm 

dry soil). 

Sample Total No. 

No. count of Species 

1 2.67 2 

2 9.65 9 + 1 species variety 

3 2.0 1 5 

4 2 . 1 5  6 + 1 species variety 

5 1 8 .67 1 3  + 1 species variety 

6 8 .33  1 

7 2.75 2 

8 0.08 1 

9 2. 1 6  3 

1 0  4.68 1 0  

1 1  1 1 . 3 3  9 

1 2  1 .55 7 + 1 species variety 

1 3  

1 4  1 1 .03 8 

1 5  6.32 4 + 1 species variety 

1 6  22.64 1 1  + 2 species variety 

1 7  9.89 18 + 1 species variety 

1 8  1 3 .66 5 

1 9  2.99 2 + 1 species variety 

20 99.3 1 1 8  + 1 species variety 

2 1  28.32 1 1  

22 3 .66 1 1  + 1 species variety 

23 0 .29 4 + 1 species variety 

24 5 .46 28 + 2 species variety 

25 1 5 . 5 1  1 0  + 1 species variety 

285.1 1  Gross total count 
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selective effects of the three carbon sources, as well as the concentration of sucrose, 
on soil fungi and their competitive ability to establish themselves on the isolation 
media. 

2) Aspergillus 

Aspergillus showed the highest frequency of occurrence among all genera of 
fungi on the three media; it was recovered from 76% , 80% and 76% of the samples 
with total percentage counts of 26. 75% ,  38 .63% and 1 9 .67% on glucose, 50% 
sucrose and cellulose media respectively. The number of  Aspergillus species 
identified was eighteen species and three varieties on glucose, nineteen species and 
two varieties on 50% sucrose and fourteen species and three varieties on cellulose 
medium. 

On glucose medium, A .  terreus (48 %  of soil samples), A . jlavus (36%) and A. 
versicolor (32%)  were the most frequent, although they were rated as moderate 
frequency. Two species were of low occurrence : A.  niger (20%)  and A . egyptiacus 
( 1 6%) .  The rest were of rare occurrence, fluctuating between 4 - 1 2% . 

On 50% sucrose medium, A.jlavus and A.  versico/or (48% ), A .  amstelodami and 
A .  terreus (36%)  and A .  egyp tiacus (32%) were the most frequent, but were rated as 
moderate frequency. A .  nidu/ans group (20%)  and A .  sydowi (20%)  were of low 
occurrence and the rest of species were of rare occurrence fluctuating between 4 -
1 2% .  

On cellulose medium, A .  terreus and A .  niger were of moderate frequency 
(28% ) ,  while A .  versico/or (24%), A .fumigatus (20%)  and A .jlavus ( 1 6%)  were of  
low frequency . The rest of the species were of rare frequency. 

Previous results show that despite Aspergi/lus ' consistently high occurrence on 
the three media, i ts most frequent species were rated as moderate frequency. It is  also 
noteworthy that on 50% sucrose medium, A .  asmtelodami was the third most 
frequent Aspergillus species, but was absent on cellulose medium and of rare 
frequency on glucose medium . Also, the sequence of the rate of frequency was 
considerably altered on the three media, especially with regard to the common 
species. 

3) Cladosporium 

This genus ranked second on the frequency basis on glucose and 50% sucrose 
media, but on cellulose, it was relegated to the third place behind Aspergi/lus and 
Fusarium . Its frequencies were 64% , 68% and 48% on glucose, 50% sucrose and 
cellulose media, respectively. The total percentage counts of this genus were 4.06% , 
l 0 .05% and 2 .35% on the three media, respectively. 

Despite its high frequency and total count on glucose medium, this medium 
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supported a narrow spectrum of species, namely : C. cladosporioides (44% 
frequency) and C. sphaerospermum (36% ). On 50% sucrose, beside the highest 
frequency and greatest total count, it supported the widest spectrum of species 
encountered (five species), namely : C. sphaerospermum (56% frequency), C. 
cladosporioides (44%),  C. herbarum (4%), C. oxysporum (4%)  and C. tenuissimum 
(4%).  

Although cellulose agar yielded the lowest frequency ( 48 % ) and a total count of 
6 .66/mgm of soil in the 25 soil samples, the spectrum of species was also broad and 
five species were recovered : C. sphaerospermum (24% frequency), C. cladosporioides 
(24%),  C. herbarum (4%) C. oxysporum (4%)  and C. elatum (4%) .  

On the three media, the highest total counts of  this genus were regularly 
recorded in sample No. 2 which was gathered from a depression on Dukhan road 
under Francoeuria crispa. 

4) Fusarium 

This genus, after Aspergillus, gained second place on cellulose medium . It was 
encountered in 52% of the soil samples, contributing 1 3 . 1 3 % of total fungi. It was 
relegated to the third place on both glucose (60%)  and 50% sucrose media (56%) 
with total percentage counts of 23.02% and 1 4.42% on the two media, respectively. 

On glucose-Czapek's medium : Nine species were identified (Table 8). The 
highest frequency (56%)  was possessed by F. so/ani, followed by F. oxysporum 
(36%) and F. equiseti (32%). While F. semitectum had low frequency ( 1 6%) ,  other 
species were of rare frequency, namely : F.fusorioides (8% ), F. acuminatum (8 %), F. 
lateritium (4%),  F. su/phureum (4%)  and F. moni/iforme var. subg/utinans (4%) .  

On 50% sucrose medium : Nine species were identified {Table 8). Also, F. so/ani 
achieved the highest frequency (36%)  and percentage total count ( 10 .2%),  while F. 
oxysporum (20%)  and F. equiseti ( 1 6%)  fell within the range of low frequency . The 
rest of the list were arranged in the rare class as follows : F. f usarioides (8 % ), F. 
acuminatum (8 %), F. /ateritium (4%),  Fusarium species near to lateritium (4% ) ,  F. 
sulphureum (4%)  and F. heterosporum (4% ) .  

On cellu/ose-Czapek 's medium : F. solani was also the first with a 52% frequency 
and a percentage total count of 10 .06% (Table 1 1  ). The other six species, identified 
on this medium, were rated as low frequency as follows : F. equiseti and F. oxysporum 
( 1 2%), F. semitectum, F. fusarioides and F. near to lateritium (8 %)  and F. 
moniliforme var. subglutinans (4%) .  

On conclusion, F. so/ani was consistently the dominant species of  Fusarium on 
the three experimental media. Its highest total counts were regularly contributed by 
soil sample No. 5, which was collected from Rodat Al-Faras Government Farm 
under Vitis vinifera, sample No. 1 4  from a farm on Rayyan road, cultivated with 
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Hordeum vulgare, and sample No. 1 5  from the same farm, under Medicago saliva. 

Samples Nos. 6, 7, 8, 9 and 1 3  which were gathered from salt marshes in Al­
Khor and Ras Ushairij were completely free from Fusarium . 

5) Penicillium 

On 50% sucrose medium : This geneus was the third maj or genus identified on 
this medium, with a frequency of 56% , which was equal to that of Fusarium, and a 
percentage total count of 3 .78% . 

P. chrysogenum, P. funiculosum, P. brevicompactum were recorded in 12% of  
the samples, while P. corylophilium and P.jenseni were in  8% of  the samples and the 
remaining nine species were each represented in one sample only, as shown in Table 
(6) .  

On glucose medium : It came in  the sixth place, as  it was encountered in  36% of  
soil samples, contributing 2 .53% of total fungi and seven species. P. corylophilium 
posessed the highest frequency ( 1 6% )  with a percentage total count of 0.3 1 % .  P. 
chrysogenum was the runner-up and was recovered from 1 2% of  the samples, with a 
percentage total count of 0.47 % .  Other species were of rare frequency, ranging 
between 4 - 8 % .  

On cellulose medium : It came in the ninth place with a low frequency o f  24% ,  
accounting for 1 . 1 9% o f  total fungi, and was represented by five species, with P. 
chrysogenum as the leading species, encountered in 1 2% of  the samples. P. 
stoloniferum was represented in 8 %  of the samples, whereas the other species were 
encountered in only 4% of the samples. There was no specific distribution of  
Penicillium species which were isolated from various habitats, such as  cultivated soil ,  
desert depressions and salt marshes. 

6) Stachybotrys 

On glucose-Czapek's medium : It was a widely distributed genus and was 
isolated from 56% of the samples, accounting for 5 .05% of total fungi. S. atra was 
the only species identified and was represented by S. atra var. microspora. 

On 50% sucrose medium : The genus was of low frequency (20%)  with a total 
count of 0.93% of total fungi and was also represented by S. atra var. micrsopora. 

On cellulose-Czapek's medium : It came also fourth, after Aspergillus, Fusarium 
and Cladosporium, as on glucose medium, with a moderate frequency (40%),  
sharing in the total count of fungi with 29 .75% .  

7) Other genera 
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(i) On glucose medium 

Acremonium was of moderate frequency (44%) and possessed 1 2 . 1 6% of total 
fungi . It was represented by A. strictum (32% of samples) and an unidentified species 
(20%). 

Botryotrichum ranged also in the moderate frequency (36% ), contributing 
1 .9% of total fungi . Two species were identified : B. piluliferum (24%) and B. 
atrogriseum (4%).  

Eight genera were in the low frequency range : Alternaria (24%,  four species) 
Scopulariopsis (24% , three species), Myrothecium (24% , two species), Humicolo 
(24% ,  two species), Phoma (20%,  three species), Mucor (20 % ,  two species), 
Rhizopus ( 1 6% , two species) and Microascus ( 1 6% ,  two species). 

The nineteen following genera were identified in rare frequency on this 
medium : Ulocladium ( 1 2% , two species), Machrophomina (8% ,  one species), 
Paecilomyces (8% ,  one species), Scolecobasidium (8% ,  one species), Trichocladium 
(8 % ,  one species), Camarosporium (8 % ,  one species), Stemphylium (8% ,  two 
species), Coniothyrium (8% ,  one species), Cylindrocarpon (8% ,  one species), 
Cunninghamella (8 % ,  two species), Drechslera (8% ,  two species), Chaetomium (4% ,  
one species), Gliocladium (4% ,  two species), Verticillium (4% ,  two species), 
Tritirachium (4% ,  two species), Sepedonium (4% ,  two species), Papularia (4%), 
Torula (4% ,  one species), and Mortierella (4% ) . 

(ii) On 50% sucrose medium 

Acremonium was also of moderate frequency (44%) and had a total count of 
3 .74% of total fungi . It contributed 3 species, A .  strictum (32% frequency), A . 
roseum (4%)  and A .  humicola (4%) .  

Scopulariopsis gained a better position on this medium than on glucose 
medium. It was encountered on 40% of the samples, contributing 2 .42% of total 
fungi. It was represented by five species : S. brump tii (36% ), S. brevicaulis (4%),  S. 
sphaerospora (4%), S. carbonaria (4%)  and S. candida (4%) .  

The following six genera were of  low frequency : Boryotrichum (24% , two 
species), Alternaria (24% ,  three species), Mucor (20% ,  three species), Phoma ( 1 6% , 
two species). Chaetomium ( 1 6% , one species) and Paeci/omyces ( 1 6 % ,  two species). 
Other genera were of rare frequency, ranging from 4 - 1 2 % ,  as shown in Table (6) .  

(iii) On cellulose-Czapek's medium 

Botryotrichum was also of moderate frequency (32%),  contributing 3 .9% of 
total fungi and two species, B. p iluliferum (24% frequency) and B. atrogriseum 
( 1 2%) .  Mucor exhibited moderate frequency (32%) and accounted for 8 . 83% of 
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total fungi. It was represented by three species : M. racemosus (frequency, 1 2%),  M. 
hiemalis (8 %) and M. fuscus (4%) .  

Acremonium was recovered from 28% of the soil samples, yielding 5 .24% of 
total fungi. Five species were identified, namely, A.  strictum ( 1 6%), A.  roseum (4%),  
A. roseolus (4% ), A. roseo-griseum (4%),  and A. humicola (4% ) .  Humicola was also 
of moderate frequency (28%)  and gained a total count of 0.94% . It  was represented 
by H. grisea ( 1 2%)  and H. fuscotra (8 %) .  

Six genera were in the low range of frequency : Alternaria (24% , two species), 
Scopulariopsis (24% , two species), Phoma (20% , three species), Myrothecium (20% , 
one species), Chaetomium (20% , three species), and Drechslera ( 1 6% ,  four species). 

Twenty-two genera came in the rank of rare frequency (4% - 1 2%) ,  as presented 
in Table (8) . 

V - Determination of Thermophilic Fungi 

Seventeen soil samples were collected from various localities in the north and 
the middle of the peninsula and assayed for their content of thermophilic fungi using 
Warcup's method. All fungi recovered at 45

° 

C are considered as thermophilic (Table 
10) .  

The richest sample was No. 28 ( 1 87 .  488 colonies per plate) which was collected 
from a depression behind Rodat AI-Faras. This soil sample was classified as sand 
clay loam type, with a low organic matter content (0.927% ), a high value of salinity 
(E .C. 3 1 1  millimho) and a moderate content of CaCoJ (7 1 .606% ). Eight species were 
isolated from this sample. The poorest sample was No. 39 (0. 1 6  colonies) which was 
collected from a desert site; it was sandy soil with 0 .072% organic matter, E.C. 2 .6 
millimho and a moderate CaCoJ (45 .30% ). One species was isolated from this 
sample. 

Samples Nos. 29, 30, 32, 37 and 40 were completely free from thermophilic 
fungi . Samples Nos. 29 and 30, which were gathered from the area polluted with 
crude oil at Ras-U shirij ,  were completely free from any fungi, as was the case at 28

° 

C 
(sample No. 1 3) .  These two samples had low contents of organic matter (0.584% and 
0.656%) and high contents ofCaCo3 (69 .48 % and 79.48% )  and salinity (E.C. values 
72 and 98, millimho, respectively) . Sample No. 37, which was gathered under 
Zygopl/um quatarense from Bir Zekrit, was sandy soil with 0. 1 22% o .m.  and E.C. 8 . 7  
millimho. Sample No .  40 was loamy sandy with (0) content of organic matter. 
Sample No.  32 was sandy with 0.346% organic matter and the highest value of 
CaCo3 content (95.05%).  It was gathered from a salt marsh in Abu-Dluf, under 
Halopolis perfoliata. 

Sixteen species belonging to twelve genera were isolated during this part. The 
most dominant species was A . fumigatus which was encountered in 4 1 . 1 7% of the 
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samples, and the richest sample of this species was No. 28 from a desert depression.  
A. terreus came second (35.22% ) and the richest sample was No . 34 from a desert 
depression . 

Four species lied in the low range of frequency, namely : A .  nidulans group 
(23 .53 %),  Scopu/ariopsis sp . (23 . 53%), Sporotrichum sp. ( 1 7 .65%)  and 
M a/brancheae pu/chella var. sulf urea ( 1 7 . 76% ). 

Other species were of rare frequency, namely : Absidia corymbifera ( 1 1 .76%),  A .  
egyptiacus ( 1 1 .76%), Myriococcum a/bomyces ( 1 1 .76%), Chaetomium sp. ( 1 1 .76%), 
Mucor sp. ( 1 1 .76%),  Paecilomyces variotii ( 1 1 .76%), A .  niveus (5 .88%), 
Thermomyces /anuginosus (5 .88%), Humicola inso/ens (5 .88% ), Paecilomyces sp . 
{5 . 88%), Thermoascus aurantiacus (5 .88 %) .  
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Table (10) : Total and percentage counts, and percentage frequency of occurrence of fungal species recovered on glucose-
Czapek's agar incubated at 45

° 

C (count per plate in each sample). 

I 1 1 1 a l  ( 1 1 11111 I u 1 a l  

Species 26 27 28 29 30 31 .1 1 1 1  q 1'- It, 1- .111 _w -111 .J I  -1 1  l ' < r l ' l a l l· 1
1
l'h.'l"ll ( ;l !! l" I· n·q 11,·m· , 

Aspergil/us fumigatus 0.5 8 1 . 5  3.33 b.(>(>t, I .  l h  " � ., -I 'J / .lJ�h ) ) . 1,  -1 1 . 1 7 

A. terreus 3 1 .833 6.83 8 6.83 0. 1 6  26.653 1 5. 1 8  35.29 

A .  nidulans group 1 . 1 6  0.33 0. 1 6  1 6 . 1 6  1 7 . 8 1  10 . 14  23.53 

A. egypliacus 1 . 1 6  0. 1 6  1 .32 0.75 1 1 .76 

A. niveus 0.333 0.333 0. 1 89 5.88 

Aspergillus spp. 3.66 0.333 3.666 0. 1 6  7 .8 1 9  4.5 23.53 

Scopulariopsis spp. 1 . 1 6  0.83 0. 1 6  0. 1 6  2.3 1 1 .32 23 ,52 
+'" Sporotrichum spp. 0. 1 66 0.5 2.83 3.5 1 .99 1 7 .65 
O'. 

I 
Absidia corymbifera 0.83 0.83 1 .66 0.95 1 1 .76 

Thermomyces lanuginosus 1 .49 1 .49 0.85 5.88 

Paecilomyces variotii 0.66 0. 1 6  0.82 0.47 1 1 .75 

Paecilomyces spp. 0.32 0.32 0. 1 8  5.88 

Thermoascus aurantiacus 0. 1 6  0. 1 6  0.09 5.88 

Myriococcum albomyces 0.66 0. 1 6  0.82 0.47 1 1 .75 

Humicola insolens 0. 1 6  0. 1 6  0.09 5.88 

M albranchea pulchella 

var. suffurea 0. 1 6  0. 1 6  0 .5  1 .82 0.47 1 7.65 

Chuetomium spp. 0. 1 6  0.33 0.49 0.28 1 1 .76 

Mucor spp. 0.333 0, 1 6  0.49 0.28 1 1 .76 

Sterile myceilum I 0. 16  0 . 1 66 0.166 0. 1 6  9 1 0.65 6.07 35.29 

Total count 

in each sample S.98 0.48 87.488 6.819 7.81 33.805 10.78 0.99 4 0.16 16.98 0.32 1 7S.61 



DISCUSSION 

This is a pioneer study of soil fungi in Qatar. The study of soil fungi is of 
considerable importance. They play a great role in soil fertility. Many of them are 
root pathogenes inducing severe diseases in plants. Several dermatophytes are also 
soil inha bi tan ts . 

In the present investigation, the dilution plate and Warcup's methods, three 
isolation media and two temperatures of incubation, were employed for the isolation 
of soil fungi. 

Fifty-three genera, 142 species and eight species varieties were collected from 
forty-two soil samples representing different localities of Qatar. From them, four 
genera and six species were only recovered at 45

° 

C and are, thus, considered as real 
thermophilic in the sense of the definition proposed by Cooney and Emerson ( 1 964). 

The soil dilution used fluctuated between I : 1 00 for desert soil and 1 : 2000 for 
cultivated soils. In Saudi Arabian desert soils, Al i  ( 1 977) used a dilution of 1 : 400, 
and Abdel-Hafez ( 1 9 8 1 )  used I :  50 to 1 :  300 to estimate cellulose decomposing 
fungi, and 1 : 1 00 to I : 400 to estimate mesophilic fungi ( 1 982 a). In Kuwait, 
Halwagy et al. ( 1 982) used various dilutions from 1 :  1 00 to 1 :  1 000. In Sudan, Nour 
( 1 956) used larger dilutions, ranging from 1 : 20,000 to 1 : 40,000. In Egyptian 
agricultural soils, the range 1 : 1 000 and 1 : 1 0,000 was employed by Moubasher and 
his co-workers, whereas in salt marsh soils the range I : 1 0 - I : 25 was used (Abdel­
Fattah et al. ,  1 977 a). 

All these genera and species were recorded before in Egypt (Moubasher and EI­
Dohlob, 1 970; M oubasher and M oustafa, 1 970; M oubasher and Mazen, 1 97 1  and 
1 972; Salama et al. ,  1 97 1 ;  Abdel Fattah, 1 973;  Mazen, 1 973;  Ali et al. ,  1 975; 
Mou basher et al. ,  1 975; Abdel Fattah et al. ,  1 977 a, b; Abdel Hafez et al. ,  I 977 and 
1 98 1 ;  Moubasher and Abdel Hafez, 1 978 a, b; El-Abyad et al. ,  1 979; EI-Hissy et al. ,  
1 980 and El-Maghraby, 1 980), i n  Saudi Arabia (Ali, 1 977 and Abdel Hafez, 1 98 1 ,  
1 982 a, b), in Kuwait (Moustafa, I 975; Moustafa and AI-Musallam , I 975 and 
Halwagy et al. ,  I 982), in Iraq (AI-Doory et al. ,  1 959, Ismail and Abdullah, I 977), in 
Syria (Sizova et al. ,  1 967), and in Jordan (Abdel Hafez, 1 976). 

Three isolation media were employed for the isolation of mesophilic soil fungi 
0 • 

(recovered at 28 C). 50% sucrose-Czapek's agar supported the highest gross total 
count of fungi (384.44 colonies/mgm dry soil in 25 soil samples), followed by 
glucose-Czapek's agar (376.36 colonies/mgm), whereas cellulose-Czapek's agar 
supported the lowest gross total count. The fact that the medium which contained 
high sugar concentration was the best, looks peculiar; but it may show that soil fungi 
in Qatar are osmophilic in nature, a character which would enable them to exist 
under and tolerate xerophytic conditions in Qatar. Abdel Hafez ( 1 982 b) concluded 
that the Saudi Arabian soil fungi were of osmophilic nature. Also on 50% sucrose 
agar, the broadest spectrum of species was encountered, which further supports the 
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previous suggestion that Qatari soil fungi are osmophilic in nature .  M ost likely, the 
effect of high sugar concentration of fungi is not a selective one, but the medium is 
not a luxurious one for the growth of almost all fungi and thus enables both fast­
growing (slightly checked by the high sugar concentration) and slow-growing fungi 
to have much room to grow upon and, hence, give better opportunity for more 
colonies and species to appear in the plates. 

The number of colonies per mgm of soil ranged between 66 . 3  and 0 . 1 9  colonies 
in the case of glucose agar, 69 .65 and 0 .23 colonies in 50% sucrose agar and 99 .3 1 
and 0.08 colonies in cellulose agar. The richest soil samples were regularly collected 
from agricultural sites where edaphic conditions are more suitable for fungal growth 
and sporulation than those of the desert and salt marsh soils . 

An interesting observation is that of sample No . 1 3, which was collected from a 
site near the seashore that was polluted with crude oil, precipitated inshore by water 
currents from undetermined time. Crusts of tar were covering vast areas of the 
sampling site and this soil sample was completely free from fungi on all media of 
isolation, which suggests that soil pollution with crude oil drastically affects fungal 
inhabitants of soil . 

The results of the present investigation reveal that, in general, there was no 
specific distribution of fungi in the different habitats. Aspergi/lus, which was the 
most common genus on the three isolation media, was recovered from 76 - 80% of 
the samples representing the various habitats of Qatar. A. terreus, was recovered 
from 14  samples and distributed as follows : 9 samples out of 1 4  from cultivated 
lands and 5 samples out of 5 from desert sites. A.fiavus was recovered from thirteen 
samples : 9 samples from cultivated soils, 1 sample out of six from salt marshes and 3 
samples from desert soils. Cladosporium c/adosporioides was isolated from thirteen 
samples which represent cultivated and desert soils. Fusarium so/ani was 
encountered in sixteen samples, representing cultivated, salt marsh and desert soils. 
These preceding results lend further support to the previous statement, that there is 
no specific distribution of fungi in the various soils and habitats, advocated by 
Moubasher and his co-workers in Egyptian and Jordanian soils, Ali ( 1 977) and 
Abdel Hafez (1 98 1 ,  1 982 a and b) in Saudi A rabian soils, Halwagy et al. ( 1 982) in 
Kuwaiti soils and Ranzoni ( 1 968) in the Sonoran Desert, U .S .A .  These results shed 
more light on the capability of these micro-organisms to colonise different habitats 
and on the adaptability to encounter the various fluctuations of atmospheric and 
edaphic conditions. 

Effect of Medium of Isolation on the Frequency of Fungi 

The response of fungi to the type of isolation medium can be classified into the 
following categories, taking glucose-Czapek's as a control : 

I )  Fungi promoted by 50% sucrose agar, such as A. amstelodami (from 4 - 36%), 
A.  fiavus (36 - 48%), A .  versicolor (32 - 48%), A .  egyptiacus ( 1 6 - 32%), 
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Clado:,porium sphaerospermum (36 - 56% ) and Scopulariopsis brumptii (20 -
360/ti ). A . amste/odami belongs to the A .  glaucus group whose members are 
known to be osmophilic (Raper and Fennell , 1965). Abol-Nasr (198 1 ), in his 
investigation on soil fungi of the Red seashore, observed that A .fiavus and A.  
Persico/or had a higher frequency of occurrence on 40% sucrose agar compared 
with that on l % glucose agar. 

2) Fungi inhibited by 50% sucrose agar, such as P.  corylophilum (from 1 6 - 8%), A .  

niger (20 - 12% ), A. terreus (48 - 36%)  and Fusarium solani (56 - 36%). Abo) Nasr 
(1981) also observed that A .  terreus frequency was lower on 40% sucrose than 
that on l % glucose agar. 

3) Fungi promoted by cellulose agar, such as A. niger (20 - 28 % ) and Chaetomium 
g/obosum ( 4 - I 2) . 

4) Fungi inhibited by cellulose agar, such as A. terreus (48 - 28%), A. fiavus (36 -
1 6%), A. Persico/or (32 - 24%), F. oxysporum (36 - 12% ), F. equiseti (32 - 12% ), 

P.  cory/ophilum (16 - 10%) and C.cladosporioides (44 - 24%). 

The precedent observations strongly recommend the use of more than one 
isolation medium in any survey of fungi, in order to recover more fungi and to give 
more precise information on the occurrence of various fungi in the various localities 
and habitats. 

Effect of Soil Salinity and Organic Matter Content of the Soils Tested on Fungal 
Population 

Moubasher and El-Dohlob (1970) stated that the soil fungal population is 
governed by a complex of factors which act simultaneously and that it is deceptive to 
attribute the variations in the soil fungal population to one factor alone. 

The present data show that the highest total count of fungi on glucose-Czapek 's 
agar was estimated in sample No. 1 6  (66.3 colonies per mgm of dry soil), which was 
collected from an agricultural land and which contained a low value of salinity (3.8 
millimho) associated with a low value of organic matter ( 1 .013%). The poorest 
sample was No. 9, collected from a salt marsh, which contained high salinity (245) 
associated with a relatively high content of organic matter (2.959% ), indicating that 
the high salinity alleviated the richness in organic matter and greatly reduced the 
fungal population. Sample No. 23 was also poor in fungal count and in organic 
matter and contained a low value of total soluble salts. It is reasonable to assume 
that the increase in organic matter content of the soil, which represents in general a 
nutrtitive base for the microorganisms to colonise, exploit, grow and increase their 
numbers, is beneficial to the soil fungal flora unless other factors are limiting. High 
salinity is toxic for almost all fungi and, hence, it inhibits fungal population. In this 
respect, Abdel Fattah et  al. , ( 1 977 a), working on Egyptian salt marsh soils, and 
Abol Nasr (1981) on soil fungi of the Red seashore, indicate that the poorest soil 
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samples in total count of fungi were significantly higher in their content of total 
soluble salts than the richest soil samples, whereas no significant difference was 
calculated between their content in organic content. 

As mentioned earlier, 49 genera and 1 36 species were collected from the 
isolation plates at 28 C. Aspergil/us was consistently the most common genus in 
Qatari soils on the three isolation media; it was recovered from 76% , 80% and 76% 
of the soil samples, constituting 24.6% ,  38 .6% and 1 9 .4% of the gross total counts 
of all fungi on glucose, 50% sucrose and cellulose agar media, respectively. It 
contributed the broadest spectrum of species (23 species and five varieties) among all 
fungal genera . A. terreus was the most frequent Aspergi/lus species on glucose and on 
cellulose agar and the fourth most frequent on 50% sucrose agar. A.jlavus was the 
most frequent

_, 
together with A. versicolor, on 50% sucrose medium, but it came 

second behind A. terreus on glucose medium, and third on cellulose medium. A. 
niger occupied the second place behind A. terreus on cellulose medium, the fourth on 
glucose medium, and was of rare occurrence on 50% sucrose medium . These three 
common Aspergil/us species were also among the most common soil fungi in Egypt 
(Moubasher and Moustafa 1 970, Moubasher and EI-Dohlob 1 970, Moubasher and 
Abdel Hafez 1 978 a and b, Abdel Fattah et al., 1 977 a, and EI-Abyad et al., 1979), in 
Jordan (Abdel Hafez, 1 976), in Saudi Arabia (Ali, 1 977 and Abdel Hafez 1 98 1 ,  1 982 
a, b), in Kuwait (H alwagy et al. , 1982 and Moustafa and Sharkas, 1 982), in Iraq (AI­
Doory et al. , 1 959, I smail and Abdullah, 1 977), in Sudan (Nour, 1 956), in Syria 
(Sizova et al. , I 967) and in Libya (N airn , I 967). 

A. egyptiacus recently described by Moubasher and Moustafa ( 1 972) from an 
Egyptian soil, was the fifth most common Aspergillus species on 50% sucrose agar 
and was encountered in 32% of the soils samples tested; but it was of rare occurrence 
on glucose and cellulose agar media. This species was also recorded in soils of Jordan 
(Abdel Hafez, 1 976), Kuwait (Moustafa and Al-Musallam, 1 975) and of Saudi 
Arabia (Abdel Hafez, 1 982 a). 

A.fumigatus was the fourth most frequent Aspergil/us species on cellulose agar 
medium, but was of rare occurrence on glucose and 50% sucrose media.  This species 
showed profoundly different behaviour in Egyptian soils . In soil samples collected in 
the 1 960's (Moubasher and El-Dhlob, 1 970, Moubasher and Moustafa, 1 970), it was 
of rare occurrence, whereas in samples collected in the seventies (Moubasher and 
Abdel Hafez, 1 978 a, b ), it was the second commonest fungal species after A. niger. It 
was concluded, in this respect, that it is likely that some fungi show not only seasonal 
periodicities, but also long term periodicities. 

Aspergillus amstelodami ( = Eurotium amstelodami) gained a forward position 
(third place) on 50% sucrose medium, but was absent on cellulose medium and of 
rare frequency on glucose medium.  This species is a real osmophilic fungus (Raper 
and Fennell, 1 965) and was rated as highly osmophilic (Abdel Fattah, 1 973 and Abol 
Nasr, 1 98 1 ) .  On 50% sucrose medium this species was recovered from 9 soil samples 
out of25 samples, seven of them were from cultivated land and two from desert sites. 



Penicillium contributed 1 6  species .  It was the third most frequent genus 
(together with Fusarium) on 50% sucrose medium and was encountered in 56% of 
the soil samples, contributing 3 . 8% of total fungi . 

P. chrysogenum ( P. notatum is now considered as synonym of P. chrysogenum) 
was the leading species on 50% sucrose (together with P. funiculosum and P. 
brevicompactum) , ahead of P. corylophilum and on cellulose agar medium, whereas 
it came second on glucose medium behind P. corylophilum. P. notatum ( = P. 
chrysogenum) was the fourth most common fungal species in Egyptian desert soils 
(Abdel-Fattah, 1 973), third most common in Egyptian salt marsh soils (Abdel­
Fattah et al., 1 977 a), sixth and fifth in Egyptian soils (Moubasher and M oustafa, 
I 970) and Mou basher and Abdel H afez, 1 97 8 a), fourth in Wadi Bir-El-Ain soils in 
Egypt (EI-Magraby, 1 980) and third in soils of Red seashore soils (Abol Nasr, 1 98 1 ) . 
P. corylophilum was also a common soil fungus in Egypt (Moubasher and 
collaborators), Jordan (Abdel Hafez, 1 976), Sudan (Nour 1 956). Penicillium species 
did not show any specific distribution among different soil types and habitats. 

Fusarium was also one of the most common genera in Qatari soils. It gained the 
second place, behind Aspergillus, on cellulose agar, where it was recovered from 
52% of the soil samples, accounting for 1 2 .4% of the total number of colonies of all 
fungi. It was relegated to the third place on both glucose (60% of the samples) and 
50% sucrose (56%) media. Nine species of Fusarium were collected. F. solani was 
consistently the most dominant species of Fusarium on the three experimental 
media . It was isolated from 56% , 36% and 52% of the soil samples tested on glucose, 
50% sucrose and cellulose agar media, respectively. Its highest counts were regularly 
contributed by soil samples from cultivated lands. F. solani was regularly followed 
by F. oxysporum and F. equiseti. 

It is noteworthy that Fusarium was recovered on glucose agar from 1 5  samples, 
1 2  samples out of 14  from agricultural lands, 3 samples out of 5 from desert lands, 
and I sample out of 6 from salt marshes. This distribution points to Fusarium 
prevailing in agricultural soils rather than in desert and salt marsh soils, which may 
indicate some ecological selectivity. Abo I Nasr ( 1 98 1 )  observed that Fusarium was of 
low occurrence on Red seashore soils which are almost sandy, whereas it is one of the 
most prevalent genus in Egyptian agricultural soils, as reported by Moubasher and 
his collaborators. However, Halwagy et al. ( 1 982) recorded that Fusarium was the 
most frequent genus in the desert of Kuwait. F. solani, followed by F. oxyspornm, 
was also the most common Fusarium species in Egyptian soils (Abdel Hafez, I 98 I ) . 
The remaining Fusarium species were also recorded in Egyptian soils. In Kuwait, F. 
equiseti and F. acuminatum were the most common fungal species in the desert soils. 
In Iraq, F. equiseti was the only Fusarium species isolated from cen tral I raq (AI­
Doory et. al. , 1959) , whereas around Basrah. F. solani, F. acuminatum, F. equiseti 
and F. oxysporum were recorded . In Sudan, F. solani was the only species isolated by 
Nour ( 1 956). In  Jordanian soils (Abdel Ha fez. 1 976). most of Fu.wrium species 
recorded in Qatari soils were also encountered. 
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Cladosporium ranked second, behind Aspergillus, on glucose and 50% sucrose 
media, but on cellulose it was relegated to the third place behind Aspergillus and 
Fusarium (frequencies, 64, 68 and 48% ,  respectively), constituting 4.06, 1 0 .04 and 
2 .3 5% of the gross total counts of all fungi on the three media, respectively. Five 
species of the genus were identified, of which C. cladosporioides and C. 
sphaerospermum were the most common on the three isolation media, followed far 
behind by C. herbarum, C. oxysporum and C. tenuissimum. 50% sucrose yielded the 
highest total count and the broadest spectrum of species (all species), whereas on 
glucose medium only C. cladosporioides and C. sphaerospermum were encountered . 
On the three media, the highest total counts of Cladosporium were regularly 
estimated in sample No. 2 collected from a depression on Dukhan road, under 
Francoeuria crispa. 

Cladosporium has a special ecological interst, because it is the most common 
fungus in the air in Egypt, as is the case in many temperate and tropical localities 
(Moubasher and Moustafa, 1 974) . In Egyptian soils, it occupied the sixth place in 
the order of occurrence (Moubasher and Moustafa, 1 970) and was represented by 
three species, of which C. herbarum was the commonest (Moubasher and Mazen, 
1 972) . In Wadi Hof, Egypt (Ali et al., 1 975), C. herbarum was the only species 
isolated, in Sudan, C. cladosporioides and C. sphaerospermum (Nour, 1 956), in Saudi 
Arabia, C. herbarum, C. sphaerospermum and C. cladosporioides (Abdel Hafez, 1 982 
a, b), in Kuwait, C. cladosporioides and C. herbarum (Moustafa and Sharkas, 1 982, 
and Halwagy et al., 1 982), in Iraq Hormodendrum cladosporioides ( = C. 
cladosporioides) (Al-Doory et al., 1 959). 

Stachybotrys was of high frequency of occurrence in Qatari soils. On glucose 
medium, it was recovered from 56% of the samples, accounting for 4. 7% of the gross 
total count of all fungi. It was represented by one species variety, S. atra var . 
microspora. According to Jong and Davis ( 1 976), this species variety is promoted to 
a species level, S. microsporum. This organism was more frequently isolated on 
glucose medium, but gained an exceedingly high count on cellulose medium (29 .75% 
of total fungi) . S .  atra i s  a strong cellulose decomposer (Moustafa and Sharkas, 
1 982) and this property probably enables it to overrun weak decomposers in 
colonizing cellulosic substrates and gain better counts in the isolation plates. S.atra 
( = S. chartarum) is one of the common fungi in Egyptian soils (Moubasher and 
collaborators) and it was also recorded in Kuwait, Iraq, Jordan and Saudi Arabia . 

Acremonium was represented in Qatari soils by A. strictum, A. roseum, A. 
roseolum, A. humicola and A. roseo-griseum. A. strictum was the most common 
species and was represented in 32, 33 and 1 6% of the soil samples on glucose, 50% 
sucrose and cellulose media, respectively; the other species were far less frequent. A .  
strictum ( = Cephalosporium acremonium) and A. roseo-griseum ( C. roseo-griseum) 
were recorded in Egyptian , Iraqi and Saudi Arabian soils. Acremonium roseolum 
( = Paecilomyces roseolus) was also recorded in Egyptian soils. 

Botryotrichum was of moderate occurrence and was represented by B. 
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pilul{ferum and B. atrogriseum (rare occurrence). The maintainment of the dark 
coloured B. atrogriseum in the genus Botryotrichun is debatable (Barron, 1 968) . B. 
pilulfferum was also recorded in Egypt, Saudi Arabia, Kuwait and Iraq . 

From Alternaria, A .  alternata, A .  chalmydospora, A .  phragmospora, A . 
tenuissima and A .  mouchaccae were identified . A . alternata was the most common 
species, as was the case in Egypt, Sudan ( A .  tenuis = A. alternata) , Iraq, Kuwait and 
Saudi Arabia . 

Scopulariopsis was represented by five species, of which S. brump tii was the 
most frequent. S. brevicaulis, S. candida, S. carbonaria and S. sphaerospora were less 
frequent. S. brevicaulis and S. brumptii were recorded in Egypt, whereas only S. 
brevicaulis was isolated in Kuwait and Saudi Arabia; in Iraq and Sudan, the whole 
genus remained unrecorded. Its teleomorph, Microascus, was represented by 4 
species, namely : M. trigonosporus, M. desmosporus, M. manginii and M. niger, 
which were all of rare occurrence. M. trigonosporus was recorded in Saudi Arabia . 

The remaining genera and species were almost of rare occurrence (refer to list of 
fungi collected in the present investigation). Almost all of them were isolated from 
soils of the neighbouring Arabic countries . 

Thermophilic fungi 

These fungi were surveyed in 1 7  samples; five samples were completely free of 
these fungi . 

Twelve genera and 1 6  species were isolated at 45
° 

C ; 4 genera and 6 species were 
not recovered at 28

° 

C and are, thus, considered true thermophilic fungi, in the sense 
of the definition of Cooney and Emerson ( 1 964), according to which 'a thermophilic 
fungus' is that with a maximum temperature for growth at or above 50 C and a 
minimum temperature at or above 20

° 

C. All the thermophilic species were isolated 
from Egyptian soils (Mazen, 1 973; Abdel Fattah , 1 973 ;  Abdel Fattah et al. , 1 977, b; 
Moharram, 1 980 and EI-Magraby, 1 980), peanut seeds (Moubasher et al. , 1 979, 
Moubasher et al. , 1 980 and EI-H issy et al. , 1 98 1 ), from soil and wheat and broad 
bean straws in Egypt, (Moubasher et al. , 1 982), from Kuwaiti soils (Moustafa et al. , 
1 976) and from Jordanian soils (Abdel Hafez, 1 976). There are no records available 
on thermophilic fungi from soils of other Arabic countries. Aspergillus was the most 
prevalent genus and was recovered from I O  samples out of 1 7  constituting 45.56% of 
total fungi . A .fumigatus was the most dominant fungal species and was even more 
frequently iso lated at 45

° 

C than at 28
°

C (4 1 . 1 7% and 12% constituting 30.09% and 
1 . 52% of total fungi, respectively) . A .  fumigatus was also the most common 
thermophilic species in Egyptian soils and peanut seeds and wheat and broad been 
straws. This species has long been known as the thermophilic fungus, but Crisan 
( 1 959) and Cooney and Emerson ( 1 964) considered it as thermotolerant as it has a 
maximum near to 50

° 

C and a minimum well below 20
° 

C.  
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A .  terreus came second, behind A .fumigatus, and emerged from 35 .29% of the 
samples contributing 8 .49% of total fungi . 

Penicillium was completely eliminated at 45
° 

C.  However, Abdel Fattah ( 1 973) 
isolated P. asperum and P. pulvillorum from Egyptian desert soils and Abdel Hafez 
( 1 976) recovered P. dupontii from Jordanian soils. 

M albranchea pu/chella var. sulphurea (frequency, 1 7  .65% ) ,  Absidia corymbif era 
( 1 1 .76%),  Myriococcum a/bomyces ( 1 1 . 76%), Thermomyces lanuginosus (5 .88%),  
Thermosascus aurantiacus (5 .88%), Humicola inso/ens (5 .88% ), were not 
encountered at 28

° 

C and are real thermophilic according to Cooney and Emerson,  
1 964. 

On conclusion, the preceding results and discussion reveal that the fungus flora 
of the soils of Qatar is basically similar to that of the neighbouring Arabic countries. 
It is of osmophilic nature, enabling it to exist under and tolerate the dry conditions of 
this country . It also includes many thermophilic species. 

SU M M ARY 

I )  53 genera and 1 42 species and 8 species varieties were collected from 42 soil 
samples representing different localities of Qatar. 

2) The richest soil samples in fungi were regularly collected from agricultural 
lands .  

3) There was no specific distribution of fungal species in the various soil types and 
habitats. 

4) 50% sucrose-Czapek's agar supported the highest gross total count of all fungi 
and the broadest spectrum of species, comparable with glucose - and cellulose­
Czapek's agar, which reveals that the soil fungal flora is generally of 
osmophilic nature. 

5) The organic matter content of the soil and the total soluble salts seem to 
intervene together in affecting the soil fungal population . 

6) Aspergil/us was consistently the most common genus in Qatari soils . It 

contributed 23 species and 5 varieties of which A .  terreus, A . jlavus, A . 
versico/or and A .  niger were the most frequent species .  A .  egyptiacus was of 
moderate occurrence in the soil samples on 50% sucrose agar. A . amste/odami 
ranked third with regard to the frequency of occurrence on 50% sucrose agar 
but was completely absent on cellulose agar and of rare occurrence on glucose 
agar. 

7) Penicil/ium contributed 1 6  species of which, P. chrysogenum , P. cory/ophilum, 



P. funciulosum and P. brevicompactum were the most freq uen t specie� . rhc 
genus was the second most frequent (together with Fusarium ) on 50% sucrose 
agar. 

8) Fusarium was one of the most common genera. 8 species and one species 
variety of the genus were collected, of which F. solani was consistently the most 
dominant and was regularly followed by F. oxysporum and F. equiseti. 

9) Cladosporium ranked second or third, depending on the isolation medium . 
Five species of the genus were encountered, of which C. c/adosporioides and C. 
sphaerospermum were the most common.  

1 0) Stachybotrys was of high occurrence in Qatari soils; i t  was represented by one 
species variety : S. atra var. microspora. 

1 1 ) A cremonium was of moderate occurrence in Qatari soils and was represented 
by five species of which A .  strictum was the most common. 

1 2) Botryotrichum was of moderate occurrence and was represented by B. 
piluliferum and B. astrogriseum (rare occurrence). 

1 3) Alternaria (five species) and Scopu/ariopsis (five species) were generally of 
moderate occurrence. A. alternata and S. hrumptii were the most common 
species, respectively . 

1 4) M icroascus, the teleomorph of Scopulariopsis , was represented by four species 
which were all of rare occurrence. 

1 5) The rest of genera and species were almost of rare occurrence. 

1 6) At 45
°

C, 1 2  genera and 1 6  species were isolated. A . fumigatus was the most 
dominant fungal species. Malbrancheae pul chella var. su/phurea , Absidia 
corymbifera, Myriococcum a/bomyces . Thermomyn!.'i lanu� inosus . Humicola 
insolens and Thermoascus aura111iacu.,· were on ly cn..:ountcrcd a t  .is· C. 

1 7) The results and discussion of the prc�cnl i nvc�l lga t i nn  re\ c.t l t h ,t t Lhc  -.oi l  
fungal flora of Qatari soils is basically s imilar to that o f  1 hc ne i ghbouring 
Arabic countries. 
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PLATES AND PHOTOGRAPHS 



. 



N.B. :  

I )  M icroscopic specimens were stained with 

cotton blue or fuchsin ; some were not stained . 

2) M agnification of photomicrographs is X I 085 , 

un less otherwise stated . 

3) Al l  colonies were grown on Czapek 's yeast 
• 0 

extract agar and incubated at 28 C ,  unless 

otherwise stated .  
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Aspcrgillus amstelodami 

1 2 - day old colony on malt agar at 28
° 

C 

Conidiophore bearing uniscriate phialidcs 



Aspergillus amstelodami ( contd.) 

Clcistothecium and asci 

Ascospores with two equatorial crests and conidia 

- 70 



Aspergillus fumigatus 

3 - week old colon) (hyalinc isolate) 

Conidiophore bearing uniscriate phialidcs 

7 1 -

• 



Aspergillus flavus 

1 2 - day old colony of A .  flavus isolate forming sclerotia 

Conid iophore 
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,\spergillus nidulans 

12 � day old colony 

Conidiophorc bearing biscriatc phhtlidcs 
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Aspergillus nidulans ( contd. ) 

Cleistothecium (natural colour) 

A sci 
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Aspergillus nidulans ( contd. ) 

Ascosporcs (naturnl colour) 

Ascosporcs of A. nidulans var. cchinulatus (naturnl colour) 
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Aspergillus ochraceus 

1 2 - day old colony 

Conid iophorc bearing uniseriatc ph ia l idcs 

7(> 



Aspergillus terreus 

1 2  - day old colony 

Conidiophore bearing biseriatc phialidcs 
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Aspergillus quadrilineatus 

12 - day old colony 

le istothcci um and asci (na t u ra l  colour) 

78 -



Aspergillus quadrilineatus ( contd. ) 

Ascosporcs with four equatorial crests (natural colour) 

Conidiophorcs bearing hiscriatc phialidc� X 434 
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Aspergillus quadrilineatus ( co111d.) 

Conidiophore bcuring biseriatc phialidcs 

80 



Aspergitlus versicolor 

1 2  - day old colony 

Conidiophorc bearing hiscriatc phialidcs 

81 -



Penicilliurn corylophiurn 

I 3 - day old colony; note that masses of conidia detached easily 

Conidiophorcs: pcnicillus bearing 2- J mctulac X 4J4 
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Penicillium chrysogenum 

Conidiophorc and asymmetrical pcnicillus 

Coni<liophorc and asymmetrical pcnicillus 
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Penicillium jensenii 

1 3  - day old colony 

Pcnicillus showing the <livarkatc character 
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Paecilomyces variotii 

Pcnicillus with long and slender phialidcs 
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Fusarium acuminatum 

5 - day old colony on potato sucrose agar at 25C 

, 

Conidia with acuminate apical cell 
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Fusarium fusarioides 

5 - day old colony on potato sucrose agur al 25
° 

C 
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Fusarium fusarioides ( con rd. } 

Clavate I ·  septate microconidia 

Macroconidium 
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Fusarium solani 

6 - day old colony on potato sucrose agar a t  25
° 

C 

• 

M icro and macroconidia 

89 -



M yrothecium roridum 

7 - day old colony forming sporodochia 

Conidia 

()() 



Botryotrichum piluliferum 

7 - day old colony 

Thick-walled conidia 

9 1 -



M icroascus desmosporus 

Pcrithccium 

0 0  

As<.:osporcs 
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M icroascus niger 

Ascospores 

Microascus mangini 

Peri thecial ostiolc and asco. pores 
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Alternaria alternata 

Conidiophores and coniditt 

- 94-



Stachybotrys atra 

I I -day old colony 

Conidiophores and conidia 
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Humicola grisea 

20 - day old colony 

Conidia 

- 96 



Humicola fuscoatra 

20- day old colony 

Conidia 

97 



Scopulariopsis candida 

6 - day old colony 

• 

Anncllophores and anncllosporc:-. 
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Scopulariopsis sphaerospo_ra 

A nnellospores 

AnnclJophorc bearing an anncllosporc 

99 



Scopulariopsis brumptii 

1 1  - day old colony 

Anncllophore bearing an anncl lospore 
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Ascotricha chartarum (anamorph) 

2- wcck old colony 

Conidiophore and conidia 

I O I  -



Stemphylium vesicarium 

Conidium constricted at the three median septa 
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Stemphylium botryosum 

I I -day old colony 

Conidiophorcs and conidia 

- I OJ -



Drechslera australiensis 

1 1  - day old colony 

Conidia with 3 pseudosepta 

104 -



Drechslera halodes 

6 -day old colony 

Conidium 
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Cladosporium claladosporioides 

1 1  - day old colony 

Conidia 

1 06 -



: l.l �y � J  .h....p J �  J �  �'1 ' �)y.)y_ � - ' "  

t I <- . · '')I I  l..k ·'1 -< · · . :1 . I. <. · · · J :i J 'r" J :J R" J ' {..:r..r:-J.1 ,.1Y...1Y.J ' i.J:"-'� r-:..1Y...1Y. 
0 \S'" ,  .h....p J � � 1_, �  L-r>' t�'1 ( 0 )  J'Y..J ')l.r.'.�J t�'1 ( 0 )  �J t;J 1 _ 4  0 \S'"_ , r  

. �� �Js"'I (J t:--J.r. J'Y..J ')l.r.'.�J � t;J I  �J t;J I  

� u lS'" , t�'I �) 'JU u--!Y.J �� � i l:.l l  J}:J I , � IJ� I � 0 \S'" _ \ t 

. ) :i t J � ..:., I� 

. ) :i t J � ..:., I� � I) t�'')' 1_, J' �'')' 1 J� u l$'" _ \ o 

, �� J' �'')' 1 }5"'1 � 6:-..,:i -.,kP.-" l 0 \S'"J , ·�Y \ i/4 \ Y  Jf { i
0

t o  �J :i � - \ i  

, �J.,_oL, �J \; �Y. � � ')fl- : _/'J i
0

Y A  oJ � �J :i � J;,-; t t�'I i --1..,:,J {J 

')I� Y- ' ._,--y � ')I ...,-:--:. l-Y' J .;-; ' ...,-:--:. l-_r.J I i ts'" _,s'J P.-4 ' � J_,5' � � I 

. -r5' l;:::i JJ I � �) ' -.r-:_,.L; I 

:i � I J .J:.;-j J I .!J1;:J t ... LJ 4-r: L:... � J �_;.ll �_,6) I \J_,Li.l I 0'1 ,i} lJ- I � \J ..u I ,.::..-.... ;) _ \ V 

. oJ"J � I �..,J I 

- 1 07 



le_ �_;I I �_,.,a.;,:. 0 \..1>- I J •\jJ � jJJ .:> � _/'J . �;.lJ ;,. \,I, \ � \  ..:., �_,5:i � ..1>- I -/' ..:., �)uil l 

If .  4! .:> L..ci ':JI ..:., t  µ o_r.-h.,:. •L,.;, 1_,.:1 � �_;! I ..:., �_;k if J':?J . � � 4!� .:>� if ...u.i 
C � C, '- C 4-1 ...\LL \ v"" � 'j\  j:-- 0 !r.l- � i) L....; ')'J  L,.;, � I � J i ..:., �.,b) I if � �_;I I �J t 

. � 6:- 1/·1 Ji �_;1 1 0 �..;k ;,.., G .:i  0 1; I..iJ.J . �.r.J,J �jhP.-" ':J �  

: J � � I  1.1.i. C'.\;:; �J 

( \ H ) J  4 ( O Y' ) fa  4lJ .:> J �_;! \ ..:., �_)zi tY° �.r-'1 �Jl l � \ \.l.i, J':>\>- � - \ 

. fa 0.1.?- � J � Ji, \;J. � �) � ( t Y )  if .!JJ � J , � L./1 ( A ) J , I?_,; 
. 0 1::,J I  �·1 i\h:;.; � � , � Gj � G'I if o�.J>°ll. 1 0 1::,J I  u lS"'  _ r 

. � I �_;I I t_�·� ..:., � \ J ..:., �.,b) I t_�''j v"' b:- e:_jy !.ll:.A .§-,_ t - Y' 

J. o • J>- 4!� 1 � � � t�''j \ if .:i� §'IJ 0 �)z..i.ll � � '->�·1 � _ t 

Le , j.,.ll.:-- � �J , j§'� J>- 4!� 1 4! .:i W I � � L 4iJ lil �  .!..U �J , jJ� 

• 4-1 • · '1 � 4-1 • 1 1 0 L t. �1 i:.,'1 · � .JY J •. ..f'-' • .r-- if · . 

J>- ��/t J � L ;,L,:. i� J �  �.,.U IJ 4!_.,..,:i,J I o.:ill. I  if �_;1 1 .sP:. 0'1 t l:.:J I  ..:.,R'1 _ o 
. �;.LI �.,b) I .s� I 

o J , v •I?_,; Y Y, .j,__;"U f ..W , fa �) J • \? � J' � ''j \ JS' '1 0 IS"' , � P.-" ''j I .._r>;- _ '\ 
� P.-"·� , J�j.,J � P.-"·� , u-9 ')I.; � P.-" '1J , �; � P.-" '1 u IS"'J , � L.,/1 

J>- �_;I I ..:., � J .h...._,:.- e:_jy \� i.r5° �\ �P.-"'1 0 \S"' � I?� t_�'':,' 1 _;s-'1 , _r.:i  
. jJ� J. o , J>- �� I � 01.1:. .h....J 

1/. o • � 0I.1J I .h...._,l l J>- J � I  J � l:l l  �) \ J -/ I.:i_,.l=-. I �P.-" I .. �J 

.G .:> �  OJ �  0 \S"'J ' j.,.ll.:-.- 1/.Y' .  tY- ��\ � 0I.1J I .h...._,l l tY- � t &J ' jJ� 

. j§'� '/. \ • J>- �� I � 0I.1J I .h...._,l l � 

->1,.JJ§' i� , �fl. � i� , '1_; � �_;s-'1 0 \S"' � i� I J \? _,; \ '\ .j,_J'U { - V 

...r>:- c:. rr.L-:J I ...r>:- .. �J ' f' �§' J!.r. i�J ' rj)� r� ' f­
. jJ� J. o • J>- ��\ � 0I.1J I .h...._,l l J>- J � I  J 4;-i tl l  �) \ J , {..1.j_r.Al \ 

� v ..I>- � �J t_�\ ( A )  �J ( ..liJ , {..1.j_r.Al l .._r>;- , �·1 �J_,,.1 1 J' �''j\ if - A 

{..I. j � J , i \_; �J '1 {..I. j � � J , i \h:;.; � .t U I tjl I .JA , J 'j _,.,. {..I. j � 0 IS"' 

. .sl:. . <'1 . ..I..Y 
v t_�'i ( O )  .j,__;"U {J , J_;.,J I .h....J � � t! I J'i 4;-i l:J I �) \ J {.J�J .:>% .._r>:- "� - \ 

, . 

. {P.-"J� {.J�J .:>%J j ..l,_y_J�J .:>% {.J�J .:>% \?� �JS' I 0 \S"' 
,_f' I;;_. _JA .6.ii ..1>- IJ � � J , 4!.)ul I �_;! I J J \? J � \ � �) Y. ,_f' I;;_. .._r>:- 0 IS"'_ \ • 

. G�J� � 1/1 �;Y. 

i�y,)"' I 0 \S"' � t_�'i ( O )  41!.c.J 4!.)ul l �_;I I J .h...._,:.- J �  J �  , i�y,)"' I .._r>;- - \ \  
.\? • � •<'1 :(, . • )':;-" J'-> i---..1'-" 

- 1 08 -





l
1 

� � ',rf-'.iM s--·,. \' : 1 j � 
" .� I.!:) 7.!if (J::)� I �  

� �\i -- (fa.l ' �- 4�1 �.;C:�d-;; 
-





-


	scan0001
	scan0002
	scan0003
	scan0004
	scan0005
	scan0006
	scan0007
	scan0008
	scan0009
	scan0010
	scan0011
	scan0012



