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SUMMARY: Thirty-six species belonging to 15 genera of keratinophilic fungi were collected from 50 soil
samples gathered from different places of Yemen by using hair fragments as baits at 28°C. Six species of true
dermatophytes were collected: Arthroderma Lenticulare (= Trichophyton terrestre), Trichophyton mentagro-
phytes, T. equinum, T. rubrum, T. soudanense and Microsporum gypseum. Numerous Keratinophilic fungi were
isolated namely: Aphanoascus terreus (= Chrysosporium indicum), Aphanoascus species (= C. tropicum), A.
fulvescens (= C. Keratinophilum), Chrysosporium pannicola, C. pruinosum, C. carmichaelii, C. lucknowense,
C. xerophilum, C. asperatum, Arthroderma cuniculi, (= C. anamorph of Arthroderma cuniculi), A. curreyi (=C.
anamorph of Arthroderma curreyi) and Prectinotrichum llanense (= C. anamorph of Prectinotrichum lla-
nense). The commonest saprophytes in order of frequency were member of the genera Aspergillus, Alternaria,
Penicillium, Rhizopus, Cunninghamella, Fusarium, Ulocladium and Macrophomina.
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Mycology

INTRODUCTION

Several investigations have been made on the con-

tribution of Keratinophilic fungi in soil of many countries

all over the world (6,12-16,19,23,24,30-33).

In Arab countries, few surveys were carried out on

Keratinophilic fungi from soil (1,2,4,5,8,20, 22,37). The

objective of this investigation was to determine the Ker-

atinophilic and saprophytic fungi in soil samples of

Yemen.

MATERIALS AND METHODS
50 soil samples were collected from different locali-

ties of Yemen, according to the method described by
Johnson et. al. (21). The hair baiting technique was
used as reported by Vanbreuseghem (35) and
employed Abdel-Fattah et. al. (1). Two plates were
used for each sample, five goat hair fragments taken at
random from each plate were transferred to the surface

of Sabouraud's dextrose (26) agar medium supple-
mented with chloramphenicol (0.5 mg/ml medium) and
cycloheximide (0.5 mg/ml medium). The developing
fungi were counted and identified and the numbers
were calculated per 10 hair fragments for each sample
or per 500 goat hair fragments in all soil samples. The
relative importance value (RIV) for each fungal genera
and species recovered was calculated (7).

RESULTS AND DISCUSSION

36 species belonging to 15 genera of Keratinophilic

and saprophytic fungi were collected from soil samples

gathered from Yemen baited with goat hair fragments

at 28°C (Table 1).

Aphanoascus was the most common genus and

encountered from 52% of the samples matching 25.3%

of total fungi and had RIV 77.3. Of the genus 3 species

were collected of which A. terreus (= Chrysosporium

indicum), Aphanoascus species (= C. tropicum) and A.*From Department of Botany, Faculty of Science, Qena, Egypt.
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Table 1:Total isolates (TI, calculated per 500 hair fragments), number of cases of isolation (NCI, out of 50 cases), occurrence remarks (OR) and

relative importance values (RIV) of fungal genera and species recovered from soil samples baited with goat hair fragments at 28°C.

Genera and species TI NCI OR RIV

Aphanoascus 121 26 H 77.3

A. terreus (Randhawa and Sandhu) Apinis 51 13 M 36.6

Aphanoascus sp. 44 12 L 33.2

A. fulvescens (Cooke) Apinis 26 7 L 19.4

Chrysosporium 87 25 H 68.2

C. pannicola (Corda) Van Oorschot and Stalpers 14 6 L 14.9

C. pruinosum Gilman and Abbott 21 6 L 16.4

C. carmichaelii Van Oorschot 20 5 R 14.2

C. lucknwense Garg 11 5 R 12.3

C. xerophilum Pitt 13 5 R 12.7

C. asperatum J. W. Carmichael 8 2 R 5.7

Arthroderma 72 17 M 49

A. lenticulare Pore, Tsao and Plunkett 36 9 L 25.5

A. cuniculi Dawson 20 6 L 16.2

A. curreyi Berk 16 4 R 11.3

Aspergillus 57 14 M 39.9

A. flavus Link 15 6 L 15.1

A. fumigatus Fresenius 15 4 R 11.1

A. ustus (Bainier) Thom and Church 11 3 R 8.3

A. wentii Wehmer 7 3 R 7.5

A. niger Van Tieghem 7 2 R 5.5

A. Terreus Thom 2 1 R 2.4

Trichophyton 39 10 L 28.1

T. mentagrophytes (Robin) Blanchard 15 6 L 15.1

T. equinum (Matruchot and Dassonville) Goedelst 7 3 R 7.5

T. rubrum (Castellani) Sabouraud 11 3 R 8.3

T. soudanenese Joyeux 6 2 R 5.3

Alternaria 36 9 L 25.5

A. alternata (Fries) Keissler 12 4 R 10.5

A. raphani Grosves and Skolko 15 4 R 11.1

A. tenuissima (Kunze: Pers.) Wiltshire 9 2 R 5.9

Penicillium 19 5 R 14

P. funiculosum Thom 9 3 R 7.9

P. puberulum Bainier 3 2 R 4.6

P. citrinum Thom 4 2 R 4.8

P. chrysogenum Thom 3 1 R 2.6

Pectinotrichum llanense Varsavsk and Orr 13 4 R 10.7

Rhizopus stolonifer (Enrenb.) Lind. 10 3 R 8.1

Apinisia queenslandica Apinis and Rees 5 2 R 5

Cunninghamella elegans Lendner 3 2 R 4.6

Fusarium oxysporum Shelecht 5 2 R 5

Ulocladium chartarum (Preuss) Simmons 5 2 R 5

Macrophomina phaseoline (Tassi) Goid 2 1 R 2.4

Microsporum gypseum (Bodin Guiart and Grigorakis 5 1 R 2.4

Occurrence remarks: H=high occurrence; isolated from 25-50 cases (out of 50); M=moderate occurrence, from 13-24
cases; L=low occurrence, from 6-12 cases; R=rate occurrence, from 1-5 cases.
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Fulvescens (= C. Keratinophilum) were isolated in low

or moderate incidence. They occurred in 26%, 24%

and 14% of the samples and possessed RIVs of 36.6,

33.2 and 19.4. These species were encountered, but

with different frequency of occurrence, from Egyptian

soils (1,4,22,27,37), as well as from soil samples in

Marrakesh and Casablanca (20). These species had

been previously isolated, but with different frequencies

from soils of many parts of the world (11,12,14,25,29,

33,34).

Chrysosporium was the second common genus and

was encountered in about 50% of the samples compris-

ing 18.2% of total fungi and had RIV of 68.2. From the

genus 6 species were collected of which C. pannicola

and C. pruinosum were the most common ones. They

were emerged from nearly 12% and 12% of the sam-

ples matching 2.9% and 4.4% of total fungi and pos-

sessed RIVs of 14.9 and 16.4. The rest Chrysosporium

species were recorded with rare frequencies; C.

carmichaelii, C. lucknowense, C. xerophilum and C.

asperatum. Abdel-Hafez et. al. (2,4) isolated C. asper-

atum and C. pannicola from Egyptian soils. Several of

these species were infrequently isolated from various

types of soil from many parts of the world (12,15,23,

24,30).

Arthroderma was the third common fungs and

occurred in approximately 34% of the samples consti-

tuting 15% of total fungi and had RIV of 49. Three

species of Arthroderma were isolated, A. lenticulare

(=Trichophyton terrestre), A. cuniculi (= chrysosporium

anamorph of Arthoderma cuniculi) and A. curreyi

(=Chrysosporium anamorph of Arthroderma curreyi).

They were emerged from 18%, 12% and 8% of the

samples comprising 7.5%, 4.2% and 3.3% of total fungi

and possessed RIVs of 25.5, 16.2 and 11.3. The above

species had been recovered previously, but with differ-

ent occurrence, from Egyptian soils and mud by Abdel-

Hafez et. al. (2-4), Youssef et. al. (37), Karam El-Din et.

al. (22) and others. Arthroderma lenticulare (=Tri-

chophyton terrestre) has a world-wide distribution in

soil and found as saprophytes on man and animals

(18).

Aspergillus occupied the fourth place with regard to

the number of cases of isolation. It occurred in 28% of

the samples contributing 11.9% of total fungi and had

RIV of 39.9. Six species were identified of which A.

flavus (12% of the samples) was the most encoun-

tered. The rest Aspergillus species were recorded with

rare frequencies; A. fumigatus, A. ustus, A. wentii, A.

niger and A. terreus. Most of the above species had

been previously encountered, but with different inci-

dences from various types of soil from many parts of

the world (1-3,32). A. flavus, A. fumigatus and A. nidu-

lans were presented in cases of onychomycosis in

Colombia (36). Aspergillosis due to A. fumigatus and A.

flavus has a world-wide distribution (18).

Trichophyton ranked the fifth common genus and

encountered from 20% of the samples tested and 8.1%

of total fungi and RIV of 23.1. From the genus 4

species were collected of which T. mentagrophytes

was common and recovered from 12% of the samples

(RIV 15.1). It is a human and animal dermatophyte

(17,18,28). It emerged from 1% of sand samples from

children's playgrounds in Germany (11), from 68% of

soil samples in Kuwait (8), from 3% in England (10) and

from 6% in Egypt (2). The remaining Trichophyton

species were isolated with rare frequency of occur-

rence and these were T. equinum, T. rubrum and T.

soudanense.

Alternaria occupied the sixth place in order to fre-

quency of occurrence and encountered in 18% of the

sample giving rise to 7.5% of total fungi and had RIV of

25.5. From the genus 3 species were collected, they

were A. alternata, A. raphani and A. tenuissima. The

above species were isolated in rare frequency of occur-

rence. Bagy and Abdel-Hafez (9) isolated A. alternata

from camel and goat hairs. Also, several workers in dif-

ferent places of the world reported Alternaria alternata

as one of the most common saprophyte found on many

kinds of plants and other substrata including foodstuffs,

seeds, grains, soil and air; is cosmopolitan.

The remaining isolated 9 genera and 12 species

were recovered in rare frequencies as in presented

Table1.
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