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ABSTRACT 

Jharkhand state of India has been a home td. a. 
Variety of tribaJ Communities Comprising fotar I 

of 32 different tribal groups constituting "~ 
around 28% of the total population of state. ~ 
Tribal population in th is area use to run .1 

piggeries and also pork is an important part of i 
their fooding habit. Forty eight soil samples 
were collected from 12 piggeries of Ranchi; 
Jharkhand and screened for , presence of., 
keratinophi l ic fungi usi ng hair bai ting" 
techniques fo,r isolation. Fungal growths 
appearing on the baits after two to four weeks 
of incubation at room temperature were ,, 
microscopically exam.ined and cu ltured on "1 

. myco logical media. Cul tures ~ere then ; 
identifi.ed on. the .. basi.s of col onial and . 
microscopic features. Fifteen isolates belonging 
to 9 genera w~re recovered anq identified byi,~ 

. recognit ion of their macro- a·nd m icro..:" 
, morphological , feajures. The isolated species. 
. were reported in the following order of 

doh') inanc;e: Aspergillus n/ger ( 12.06%), 
Fusariun oxysporum (10.34%), Penicil/ium· 
chrysogenum and Mucor pusillus (8.6i%J, 
Trichoderma harzianum, • PeniCillium s1L and 
Rhizopus scolonifer (8.04%), Cuivularia lunata 
and Aspergillus terreus (5 .1 7%), Aspergi//{j{ 
flavus; Fusarium1•solani, •Trichoderma . reesei'• 

. and Altei naria a/tern aca (4 .59%), 
Chrysosporh1m sp: (4.02%) and Tri~hoderma ' 
viride (3.44%). 

INTRODUCTION 

Keratinophilic fungi are small, well defined and important group of fungi that colo­
nize various keratinous substrates and degrade them to components of low mo­
lecular weight. The species of keratinophi lic fungi have been divided into three 
categories depending on thei r natural habitats: anthrophil ic, when human beings 
are natural host, zoophi lic, when animals act as natural host and geophilic, when 
they inhibit soi l. Studies on Keratinoph il ic fungi started in 1952 with the invent ion 
of the technique of the isolat ion so il fungi and soi l proved to be the natural reser­
voir of these fungi. Most keratinophilic fungi belong to families Arthodermataceae 
and Onygenaceae of the order Onygenales in Ascomycetes (Currah, 1985). Kera­
tinophilic fungi represent an important component of soil microflora where they 
decompose the highly resistant keratin. Frequency of occurrence of keratinophi lic 
fungi in the soi l is influenced by a number of biotic and abiotic factors (Otsenasek, 
1978). Reports on the presence of these fungi in different soil habitats from different 
countries e.g. Egypt (All et al., 1987), Australia (Rose, 1980), Palestine (Ali-Shtayeh, 
1989), Spain (Clavo et al., 1984), India (Pandey et al., 1989; Anbu et a/., 2004; 
Gana ie, 2010; Deshmukh et al., 2010), Korea (Lee et al., 2011 ), Iran 
(Mahmoudabadi et a/., 2008), Kuwait (Al-Musallam, 1989), and Malaysia (Soon, 
1991) have shown that these groups of fungi have its distribution worldw ide. The 
presence of keratinophilic in environment is variable and is influenced by human 
and animal interference (Mearcantini et al., 1983). Many investigations have been 
carried out in recent years on the distribution of keratinophilic fungi (Ajello et al. , 
1965; Al-Doory, 1967; Guarro et al., 1981; Filipello, 1986, Agut et al. , 1995; 
Simpanya et a/. , 1996; Caretta et al., 1975; Papini et al., 1998; Deshmukh, 1999; 
Deshmukh et al., 201 O; Lee et al., 2011). The keratinophilic fungi inhibiting soil 
have special affinity to keratinous substrates and are potentially pathogenic to 
human and animals (Mitra, et al., 1998). These fungi have attracted the attention of 
mycologists and dermatologists al l over the world due to their association w ith 
human and animal mycoses (Rippon et al., 1969; Mirocha et al., 1972). In 
Jharkhand, tribal population use to consume pork on a large scale and thus there 
are lot of piggeries in the state. Hence it is significant to analyse the microflora of 
piggeries in Jharkhand in order to evaluate the presence and extent of keratino­

: phil ic fungi in these environments. A few investigators have reported the occur-
• rence of dematophytes and other keratinophilic fungi from various habitats in 

India (Singh et al., 1994; Ramesh and Tilda, 1999; Deshmukh, 2002; Deshmukh 
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' and Verepar, 2006). However there are no reports on keratinophi lic fungi in 
Jharkhand, India. The present investigation was therefore undertaken to record the 
natural occurrence of keratinophilic fungi in the soi ls collected from pig farms in 
the state. 

Forty eight soil samples were collected randomly from 12 pig farms (4 samples per 
site) from the Ranchi district of Jharkhand. Before collection of soil samples, super­
fi cial debris and other vegetative materials were removed from the soil surface. 
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Loosened soil (approximately 500g) were taken from the sur­
face layer of each site to a depth of 2-5cm. Soils were col­
lected in sterile plastic bags and sealed on the spot. Samples 
were brought to the laboratory and used immediately or stored 
overnight at 4°C. Keratinophilic fungi were isolated by the 
hair baiting technique of Vanbreuseghem (Vanbreuseghem, 
1952) using autoclaved human nail, pig hair, chicken feather 
and goat hair as keratin bait. For this, steri le Petri dishes half 
filled with the soil samples and moistened w ith steri le d isti lled 
water were baited by burying steril e keratinous bait in the soil. 
These dishes were incubated at room temperature and exam­
ined daily from the third day for fungal growth over a period 
of 4 weeks. After observing the mycelial growth on the baits, 
isolates were cultured on Sabouraud's Dextrose Agar (SDA) 
medium supplemented w ith streptomycin (30 mg/I). These 
fungi were identified on the basis of the monographs of Sigler 
and Carmichael, 1976; Oorschot, 1980; Currah, 1985; Von 
Arx, 1986; Sigler et al., 1986; Cano and Guarro, 1990; Cano 
et al., 1994; Vidal et al. , 2002 and Sigler et al., 2002 by using 
macro and micro-morphological character of these cultures. 

RESULTS AND DISCUSSION -
Data on the distribution of keratinophil ic fungi in piggery so ils 
at Ranchi, Jharkhand is presented in Table 1. A total of 174 
colonies of different keratinophi l ic fungi were isolated from 

-48 soil samples. The isolated kerati noph ilic fungi were 
classified into 15 species belonging to 9 genera. The isolated 
keratinophilic fungi were in the following o rder of dominance: 
Aspergillus niger (12.06%), Fusariun oxysporum (10.34%), 
Pen icillium chrysogenum and Muco r pusillus (8.62%), 
Trichoderma harzianum, Penici// i um sp. and Rhizopus 
stolonifer (8.04%), Curvularia lunata and A. terreus (5.1 7%), 
A. f/avus, Fusarium solani, T. reesei and Alternaria alternata 
(4.59%), Chrysosporium sp. (4.02"/o) and T. viride (3.44%). 
Frequency of occurrence of the keratinophilic fungi (Table 2; 
Fig.1.) is in the order Mucor pusillus and Fusariun oxysporum 
(833.33%), A. niger and Penicil/ium chrysogenum (75%), T. 
harzianum and Penicillium sp. (66.77%), A. flavus and 
Rh izopus stolonifer (58.33%), Curvularia lunata, T. reesei, 
Alternaria alternate, Fusarium so/ani, Chrysosporium sp. and 
A. terreus (50%) and T. viride (41 .66%). Fungi isolated on 

Table 1: Distribution of keratinophilic fungi in pis!l!erv soils at Ra nchi 

5. No. Name of the fungus Sampling site 
1 2 3 4 5 

1. Aspergil/us niger 2 1 4 - 3 
2. A. terreus - 2 1 - -
3. A. f/avus 1 - - - 2 
4. Penicillium chrysogenum 2 2 3 1 -
5. Peniciflium sp. 1 2 3 3 1 
6. Alternaria a/temata - - 1 1 2 
7. Fusariun oxysporum - 3 2 1 4 
8. F. solani 1 - - - 1 
9. Trichoderma harzianum 3 2 1 - 2 
10. T. reesei - - 1 - -
11. T. viride - 1 2 1 -
12. Curvularia /unata 1 - - - 1 
13. Chrysosporium sp. 2 - 1 1 1 
14. Mucor pusillus 2 3 1 1 -
15. Rhizopus stolonifer 3 - - 2 1 
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Table 2: Frequency occurre nce of ke ratinoph ilic fungi 

S. No. Name of the Fungus Number % value 

1. Aspergillus niger 9 75.00 
2. A. terreus 6 50 .00 
3. A. f/avus 7 58.33 
4. Penicillium chrysogenum 9 75.00 
5. Penicillium sp. 8 66.67 
6. Alternaria alternata 6 50.00 
7. Fusariun oxysporum 10 83.33 
8. F. solani 6 50.00 
9. Trichoderma harzianum 8 66.67 
10. T. reesei 6 50.00 
11. T. viride 5 41.66 
12. Curvularia lunata 6 50.00 
13. Chrysosporium sp. 6 50.00 
14. Mucor pusil/us 10 83.33 
15. Rhizopus stolonifer 7 58.33 

Table 3: Keratinophilic fungi isolated on different baits 

Name of the fungus Baits 
H uman Pig Chicken G oat 
nail hair feather hair 

Aspergillus niger + + + 
A. terre us + 
A. f/avus + + + 
Penicillium chrysogenum + + + 
Penicillium sp. + 
Alternaria a/temata + + 
Fusariun oxysporum + + + 
F. so/ani + + 
Trichoderma harzianum + + + 
T. reesei + + 
T. viride + + + 
Curvularia /unata + + 
Chrysosporium sp. + + 
Mucor pusillus + + + 
Rhizopus stolonifer + + 

different kearatinaceous baits are presented in Table 3. 

Keratinophilic fungi play an important role in the natural 
degradat ion of keratinized residues in the soil and the 
keratinolytic activity of fungi is important ecologically and has 
attracted the attention of researchers throughout the world 
(Fill pello, 2000; Sharma and Rajak, 2003; Zarrin and Haghgoo, 
2011 ). These fungi may cause human and animal infections 

Total °lo 
7 8 9 10 11 12 colonies occurrence 

1 1 2 - 4 3 21 12.06 
2 - 1 - 2 - 9 5.17 
1 - 1 1 1 1 8 4.59 
2 1 - - 2 1 15 8 .62 
- - 1 - 1 2 14 8.04 
- 1 - - 2 - 8 4.59 
1 1 1 2 - 1 18 10.34 
- 2 1 1 - - 8 4.59 
- 2 - 2 - 1 14 8.04 
1 - 1 2 2 1 8 4.59 
- - 1 - 1 - 6 3.44 
1 3 1 - - - 9 5.17 
1 1 - - - - 7 4.02 
1 1 - 1 2 1 15 8.62 
2 2 1 3 - - 14 8.04 

Tota l colonies 18 16 20 11 18 12 13 15 11 12 17 11 174 
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Mucor puciflus 

Figure 1: Cultures of different kearatinaceous isolates from piggeries 
of Ranchi, Jharkhand 

(Connole, 1990; Fillipello et al., 1996; Spiewak and Szostak, 
2000). The presence of these fungi in different soil has been 
reported from d ifferent count ries (Shadzi et al., 2002; 
Deshmukh, 2004; Saxena et al., 2004; Zarei and Zarrin, 2008; 
Shrivastava et al., 2008). The present study also showed the 
presence of keratinophilic fungi in the soi l (piggery) of Ranchi, 
Jharkhand. Although the fungi isolated are commonly non­
dermatophytic, but some of the isolates are found to be 
pathogenic to humans. Study showed that the genus A. niger, 
one of the dominant fungus in the piggery soi ls of Ranchi, is 
pathogenic to humans and cause aspergillosis and may also 
cause pulmonary disease in immunocompromised patients 
and the production of oxalate crystals in cl inical specimens 
(Nakagawa et a/., 1999; Steinbach and Stevens, 2003). Two 
species of Fusarium were also isolated from the piggery soi ls 
of Ranchi. Some strains of Fusarium were described to be 
acti ve in extracel lular kerat inoases after grown on agar 
including soluble keratin (Anbu et al., 2006). 

During the present study Penici/liu m chrysogenum and 
Penicillium sp. were also prevalent. Several reports indicated 
that Penicillium was the most prevalent saprophyte isolated 
during their study on keratinophi l ic fungi (Shokohi et a/., 2005; 
Zarrin and Haghgoo, 2011 ). The occurrence of Chrysosporium 
sp. in piggery soi ls is an important finding of present study as 

pathogenic potential of this fungus and was confirmed in 
several studies in different countries. For instance, C. zonatum 
was showed causing systemic infection in a person with a 
chronic granulomatous disease (Garg, 1996; Roil ides et al. , 
1999; Ulfig, 2006). Various species of Chrysosporium have 
been reported from Indian soils (Kushwaha and Agrawal, 1976; 
Nigam et al., 1989; Singh et al., 1994; Deshmukh, 2004; 
Deshmukh et al., 2010). A. flavus, also isolated during the 
present study, is reported to have keratinase activi ty. This 
possibly describes the recovery of fungus from the steri le hair 
bait. A. flavus had been recognised as a strong producer of 
extracellular keratinase in medium including porcine nai l as 
the source of nitrogen and carbon (Anbu et al., 2006; Zarrin 
et al., 2011 ). Hubalek et al. 1973; Hubalek, 1974 have 
reported the occurrence of Aspergil/us species from bird's 
feathers . Presence of Rhizopus, Mucor, Trichoderma, 
Curvularia and Alternaria species in various soi l samples have 
also been reported by various workers (Anbu et al., 2004; 
Zarrin et al., 2011; Avasn et al., 2012). 

The present research shows the existence of keratinophi l ic 
fungi in the piggery soils of Ranchi, India. Therefore hygiene 
protocol should be taken to prevent the spread of pathogenic 
fungi in these environments as there is a risk of fungal infections 
of human. These findings should be taken into consideration 
and necessary treatment methods should be taken up 
periodically in and around the piggeries as the triba l population 
in this area use to run piggeries and also pork is an important 
part of their fooding habit. 

ACKNOWLEDGEMENT 

The authors are thankful to Dr. Shivendra Kumar, Principle 
Scientist and Head, ICAR Research Complex for Eastern Region, 
Research Centre, Ranchi for providing necessary laboratory 
facilities and guidance during the present research. 

REFERENCES 

Agut, M., Bayo, M., Larrondo, J. and Calvo, M. A. 1995. 
Kerat inophili c fungi from soil of Brittany, France . 
Mycopathologia.129: 81-82. 

Ajello, L., Varsavski, E., Sotgui, G., Mazzoni, A. and Mantovani, A. 
1965. Survey of soils for human pathogenic fungi from the Emilia­
Romagna region of Italy. I. Isolation of keratino-ph i lic fungi. 
Mycopathol Mycol Appl. 26: 65-71. 

Al-Doory, Y. 1967. The occurrence of keratinophilic fungi in Texas 
soil. Mycopathol Mycol Appl. 33: 105-112. 

Ali-Shtayeh, M. S. 1989. Keratinophilic fungi of school playgrounds 
in Nablus area, West Bank of Jordan. Mycopthologia. 106: 103-108. 

All, A. H. and El-Sharouny, H. M. M. 1987. Seasonal fluctuation of 
fungi in Egyptian soil receiving city sewage effluents. Cryptogamia. 8: 
235-249. 

Al·Musallam, A. A. 1989. Distribution of Keratinophil ic fungi in 
desert soils of Kuwait. Mycoses. 32: 296-302. 

Anbu, P., Gopinath, S. C., Hilda, A., Mathivanan, N. and Annadurai, 
G. 2006. Secretion of keratinolytic enzymes and keratinolysi s by 
Scopulari-opsis brevicaulis and Trichophyton mentagrophytes: 
regression analysis. Can. /. Microbial. 52: 1060-9. 

Anbu, P., Hilda, A. and Gopinath, S. C. B. 2004. Keratinophilic fungi 
of poulty farm and feather dumping soil in Tami l Nadu, India. 
Mycopathologia. 158: 303-309. 



Avasn, Y. M., Hossain, K., Priya, D. H., and Tejaswi, B. 2012. 
Prevalence of Keratinophil ic fungi from Sewage Sludge at Some 
Wastewater out lets along the coast of Visakhapatnam: A case study. 
Advances in Applied Science Research. 3(1): 605-610. 

Cano, J. and Guarro, J. 1994. Studies on keratinophilic fungi. Ill. 
Chrysosporium siglerae sp. Mycotaxon. 51: 75-79. 

Cano, J. and Guarro, J. 1990. The genus Aphanoascus. Mycological 
Research. 94: 355-377. 

Carella, G. and Pointelli, E. 1975. Isolation of keratinophilic fungi 
from soil in Pavia, Italy. Sabouraudia. 13: 33-37. 

Clavo, A., Vidal, M. and Guarro, J. 1984. Keratinophlic fungi from 
urban soi ls of Barcelona, Spain. Mycopathologia. 85: 145-147. 

Connole, M. D. 1990. Review of animal mycoses in Australia. 
Mycopathologia. 111 : 133-64. 

Currah, R. S. 1985. Taxonomy of onygenales: Arthrodermaceae, 
gymnoascaceae, myxotrichaceae and onygenaceae. Mycotaxon. 24: 
1-216. 

Deshmukh, S. K. 1999. Keratinophilic fungi isolated from soils of 
Mumbai, India . Mycopathologia. 146: 115-116. 

Deshmukh, S. K. 2002. Incidence of Keratinophilic fungi from selected 
soi Is of Kerala State (India). Mycopathologia. 156: 177-181. 

Deshmukh, S. K. 2004. Isolation of de rmatophytes and othe r 
keratinophilic fungi from the vicinity of salt pan soils of Mumbai, 
India. Mycopathologia. 157: 265-7. 

Deshmukh, S. K. and Verekar, S. A. 2006. Keratinophilic fungi from 
the vicinity of meteorite crater soils of Lonar, Ind ia. Mycopathologia. 
162: 303-306. 

Deshmukh, S. K., Verekar, S. A. and Shrivastav, A. 2010. The 
occurrence of keratinoph ilic fungi in selected soils of Ladakh, India. 
Natural Science. 2: 1247-1252. 

Filipello, M. V. 1986. Keratinolytic and keratinophil ic fungi of 
children's sandpits in the city of Turin . Mycopathologia. 94: 163-
172. 

Filipello, M. V., Preve, L. and Tullio, V. 1996. Fungi responsible for 
skin mycoses in Turin (Italy). Mycoses. 39: 141-50. 

Fillipello, M. V. 2000. Keratinophilic fungi: Their role in nature and 
degradation of keratinic substrates. In: Biology of dermatophytes and 
other ke ratinophilic fungi. Kushawaha RKS, Guarri J, (Eds), Spain. 
Revista lberoamericana de Micologia . pp. 77-85. 

Ganaie, M.A., Sood, S., Rizvi, G. and Khan, T. A. 2010. Isolation and 
Identification of Keratinophilic Fungi from Different Soil Samples in 
Jhansi City (India). Plant Pathology Journal. 9: 194-197. 

Garg, A. K. 1966. Isolation of dermatophytes and other keratinophi lic 
fungi from soils in India. Sabouraudia. 4: 259-264. 

Guarro, J., Punsola, L., Calvo, A. 1981. Keratinophilic fungi fromsoil 
of Tarragona, Catalunya. Mycopathologia. 76: 69-71. 

Hubalek, Z., Balat, F., Touskova, I. and Vik. J. 1973. Mycoflora of 
birds nests in nest-boxes. Mycopathol Mycol Appl. 49: 1-12. 

Hubalek, Z. 1974. Fungi associated wi th free li ving birds in 
Czechoslovakia and Yugoslavia. Acta Sci Natl Brno. 8: 1-62. 

Kushwaha, R. K. S. and Agarwal, S. C. 1976. Some keratinophilic 
fungi and related dermatophytes from soils. Proceedings: Indian 
National Science Academy. 42: 102-110. 

Lee, M. )., Park, J. S., Chung, H., Jun, ). B. and Bang, Y. J. 2011. 
Distribution of Soil Keratinophilic Fungi Isolated in Summer Beaches 
of the East Sea in Korea. Korean J. Med Myco/. 16(2): 44-50. 

Mahmoudabadi, A. Z. and Zarrin, M. 2008. Isolation of dermatophytes 
and related keratinophilic fungi from the two public parks in Ahvaz, 
Iran. Jundishapur J. Microbiology. 1(1): 20-23. 

Mercantini, R., Morsella, R., Labiase, L. and Fulvi, F. 1983. Isolation 

11 

of Keratinophilic fungi from the floors in Roman Primary Schools. 
Mycopathologia. 82: 115-120. 

Mirocha, Y., Pasricha, J. S., Mohpatra, L. N. and Kandhari, K. C. 
1972. Proteolytic activity of dermatophytes and its role in the 
pathogenesis of skin lesions. Sabouraudia. 10: 79-85. 

Mitra, S. K., Sikdar, A. and Das, P. 1998. Dermatophytes isolated 
from selected ruminants in India. Mycopathologia. 143: 13-16. 

Nakagawa, Y., Shimazu, K., Ebihara, M. and Nakagawa, K. 1999. 
Aspergillus niger pneumonia with fatal pulmonary oxalosis. J. Infect 
Chemother. 5: 97-100. 

Nigam, N. and Kushwaha, R. K. S. 1989. Some new reports on 
keratinophilic fungi. Current Science. 58: 1374. 

Oorschot Van, C. A. N. 1980. A revision of Chrysosporium and 
allied genera. Studies in Mycology. 20: 1-89. 

Otsenasek, M. 1978. Ecology of dermatophytes. Mycopathologia. 
65: 67-72. 

Pandey, A., Agrawal, G. P. and Singh, S. M. 1989. Pathogenic fungi 
in soils of Jabalpur, India. Mycoses. 33: 116-125. 

Papini, R., Mancianti, F., Grassotti, G. and Cardini, G. 1998. Survey 
of keratinophilic fungi isolated from city park soils of Pisa, Italy. 
Mycopathologia. 143: 17-23. 

Ramesh, V. M. and Hilda, A. 1999. Incidence of keratinophilic fungi 
in the soil of primary schools and public parks of Madras city, India. 
Mycopathologia. 143: 139-145. 

Rippon, J. W. and Garber, E. D. 1969. Dermatophyte pathogenecity 
as a function of mating type and associated enzymes. J Invest Dermatol. 
53: 445-448. 

Roilides, E., Sigler, L., Bibashi, E., Katsifa, H., Flaris, N. and 
Panteliadis, C. 1999. Disseminated infection due to Chrysosporium 
zonatum in a patient with chronic granulomatous disease and review 
of non-Aspergillus fungal infections in patients with this disease. J 
Clin Microbial. 37: 18-25. 

Rose, M. A. 1980. Investigation of Keratinophilic fungi from soils in 
Western Australia, Preliminary Survey. Mycopathologia. 72: 155-
165. 

Saxena, P., Kumar, A. and Shrivastava, J. N. 2004. Diversity of 
keratinoph ilic mycoflora in the soil of Agra (India). Folia Microbiol 
(Praha). 49: 430-4. 

Shadzi, S., Chadeganipour, M. and Alimoradi, M. 2002. Isolation of 
keratinophilic fungi from elementary schools and public parks in 
Isfahan, Iran. Mycoses. 45: 496-9. 

Sharma, R. and Rajak, R. C. 2003. Keratinophilic fungi: Natu re's 
keratin degrading machines! Their isolation, identification, and 
ecological role. Resonance. 8: 28-40. 

Shokohi, T., Hedayati, M. T. and Bakhshi, H. 2005. Isolation of fungi 
and aerobic actinomycetes from surface soil in Sari. J. Kermanshah 
Uni Med Sci. 8: 25-32. 

Shrivastava, J. N., Satsangi, G. P. and Kumar, A. 2008. Incidence of 
keratinophilic fungi in waterlogged condition of paddy soil. J. Environ 
Biol. 29: 125-6. 

Sigler, L. and Carmichael, J. W. 1976. Taxonomy of Malbranchea 
and some other hyphomycetes with ar-throconidia. Mycotaxon. 4: 
349-488. 

Sigler, L., Guarro, J. and Punsola, L. 1986. New kerati-nophilic species 
of Chrysosporium. Canadian J. Botany. 64: 1212-1215. 

Sigler, L., Hambleton, S., Flis, A. L and Pare, J. 2002. Auxarthron 
teleomorphs for Malbranchea filamentosa and Malbranchea albolutea 
and re lationships within Auxarthron. Studies in Mycology. 47: 111-
122. 

Simpanya, M. F. and Baxter, M. 1996. Isolation of fungi from soil 
using the keratin-baiting technique. Mycopathologia. 136: 85-89. 

-



RITESH KUMAR ei al., 

Singh, C. ]., Geetha, S. B. and Singh, B. S. 1994. Keratinophilic fungi 
of Ghana birds Sanctuary Bharatpur (Rajasthan). Advances in Plant 
Sciences. 7: 280-291. 

Soon, S. H. 1991. Isolation of Keratinophlilic fungi from soils in 
Malasia. Mycopathologia. 113: 1 55-1 58. 

Spiewak, R. and Szostak, W . 2000. Zoophili c and geophilic 
dermatophytoses among farmers and non-farmers in Eastern Poland. 
Ann Agric Environ Med. 7: 125-9. 

Steinbach, W. ). and Stevens, D. A. 2003. Review of newer anti fungal 
and immunomodulatory strategies for invasive aspergillosis. Cfin Infect 
Dis. 37: 157-187. 

Ulfig, K. 2006. Sludge liming decreases the growth of keratinolytic 
and Keratinophilic fungi. Polish Journal of Env ironmental Studies. 

-------11 

15(2): 341-346. 

Vanbreuseghem, R. 1952. Technique biologique pour 1' isolement 
des dermatophytes du sol. Anna/es de la Societe beige de medecine 
tropicale. 32: 173-178. 

Vidal, P., Valmaseda, M., Vinuesa, M. A. and Guarro, J. 2002. Two 
new species of Chrysosporium. Studies in Mycology. 47: 199-209. 

Von Arx, J. A. 1986. The ascomycetes genus Gymnoas-cus. Persoonia. 
13: 1 73-183. 

Zarei, M. A. and Zarrin, M. 2008. Isolation of dermatophytes and 
related kerati nophilic fungi from the two publi c parks in Ahvaz. 
Jundishapur ]. Microbiol. 1: 20-3. 

Zarrin, M. and Haghgoo, R. 2011. Survey of keratinophilic fungi 
from soils in Ahvaz, Iran. Jundishapur J. Microbiol. 4(3): 191-194. 

• 


