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Abstract: An investigation of the quantity of dustborme microbes in 5 different locations of El-Beida City,
Libya was carried out to assess the level of dustborne pathogens in different locations and studied the monthly
and seasonal distribution for dustborne fungi. A total of 719 mould colony were collected. Mould colonies were
assigned to 10 genera and 13 species. The highest abundance was attributed to P. chrysosgemium with a
percentage of 29.1% of the total colony count followed by P. digitatum 20.2%, R. nigricans 16.4%, F. solani
10.7%, T. roseum, 9.9%, A. alternata 3 8% and 4. niger 3.6%. P. chrysosgenium showed one peak m June while
A. alternata and P. digitatum peaked i June. R. rigicans peaked in April and June and F. solani m April.
However, T. roseum showed almost the same abundance from January to May and then in August to
November. With respect to seasons it was found that in Summer, 4. alternata, P. digitatum and R. nigicans,
in Autumn P. chrysogenum and T. roseum. In Spring, 4. niger and F. solani. Winter had the least number of
total colony. P. chrysogenum were the most prevalent fungal genera. In addition most of fungi 1solated were

unportant aeroallergens and phytopathogen.

Kev words: Fungi, dustborne, seasonal distribution, phytopathogen, El-Beida, Libya

INTRODUCTION

Of an estimated 2 billion metric tons of dust that
move some distance i Barth’s atmosphere each year,
approximately 75% originates from the Sahara and Sahel
regions of Africa (Goudie and Middleton, 2001,
Moulin et al., 1997, Perkins, 2001). Among the wide
variety of biological particles present in the atmosphere,
there 1s a very significant number of fungal spores. Fungi
live as saprophytes on organic material or as parasites
(mamly plant pathogens), so the majority of fungal spores
1n the air atmospheric come from farms, forest stands, soil,
water and decomposing plant matter. Fungi are correlated
with high environmental burdens have been shown to be
affected by various factors such as wind, moisture and
temperature and air pollution leading to variations with
respect to species and quantities from one season to
another. Fungi thrive better in moist and warm places.
Fungal spores in aquatic environments may be transferred
to the air by wave action The concentration of
atmospheric fungal spores has been linked to wind,
humidity, temperature, rainfall, altitude, vegetation and
various specific reservoirs of contamination. In addition,
fungal propagative umits may be dispersed in the air by
insects (Kerssies, 1993). According to Lacey (1981),

airborne fungal spores are originally created from plant,
animal and soil sources; however, some researchers
believed that airborme spores are mamly a contribution
from vegetation rather than soil (Gregory, 1973;
Moubasher, 1993). The number of fungal airspora and
their diversity vary with time of day, weather, season,
geographical location and the presence of local spore
sources (Lacey, 1981). Some species of fungi such as
Cladosporium  cladosporioides, C. herbarum,
FPenicillium  brevicompactum, P.  chrysogenum,
Aspergillus candidus, A. niger and A. versicolor can
provoke extreme allergic reactons m  humans
(Simeray et al., 1995) and these bicaerosols may cause
eye and sinus irritation, sore throat, headache, fatigue and
dizziness (Buttner et al, 2001). Mould growth may
contribute to sick-building syndrome as well as to allergy
and other environmental health problems (Singh, 2001).
Fungal propagules can serve as infectiveagents of plant
diseases and moreover, airborme fimgi cause spoilage of
foods and are responsible for many adverse health
effects; the mycotoxing which they produce may affect
humans and animals. This study represents the first
investigation of air-borme fungal spore population of the
El-Beida area, Libya and represents a baseline for future
studies.
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MATERIALS AND METHODS

A study area: Fl-Beida is a city in Northwestern Libya
(Fig. 1a). Tt is the capital of the Al-Gabal Al-Akhdar
Province. It lies 44'-30'21° East longitude and 45'-59'32°
North latitude with an area of 11.429 km?®. The city has a
population of 356,876 according to El-Beida Province
(2011 estimate). Altitude 1s 624 m and it 1s surrounded by
rich forests and flora. The primary livelihood of the city
people is agriculture and products such as cereals, fruit,
vegetable and olive are grown m the in nearby regions
around the city.

Collection of house dust samples: Five sites (Fig. 1 b) were
selected for collecting samples of dust from outdoor of
home over four seasons during the period from April 2013
up to March 2014 in Winter (December to February),
Spring (March to May), Summer (June to August) and
Autumn (September to November). Site 1 is characteristics
with less populated areas, site 2 1s lhighly population
Densely populated areas), site 3 is local near from
abattoirs, butcheries, sawmills and ateliers that polluted
the environment. While site 4 1s local in the center of city
and dominated by restaurants whereabouts. Site 5 is local
in north of city and covered with some herbs, shrubs and
dommated by trees whereabouts plantations. Three
homes in one site were selected randomly. Three glass
watch were put outdoor of the home in 10 first days from
each month and the dust samples were mixed to give a
composite sample for each home. Hach dust sample was
kept in clean specimen bottles 10 mI, PE at 4-6°C until
processed.

L
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Fig. 1. a) Map of Northeast Libya and location El-Beida
City and b) different sites for study
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Meteorological measurements: Daily meteorological data
were supplied by the Weather Record Department at
El-Beida weather station.

Isolation of fungi: Samples were analyzed for fungi that
can be cultured using a procedure described. Total 1 g of
individual samples was weighed and suspended in 10 mL
sterile distilled water. From the above suspension, 1 ml
was then diluted to 0.01 this process is repeated to yield
dilutions 0.001. A 1 mL of the diluted sample (107", 107
can be put on the surface of solidified medium (PDA,
MEA) and spread evenly throughout. This procedure was
carried out in duplicate. Then, Petri dishes were mcubated
at 28°C for 5-7 days. Countt (C) of Colony Forming Units
per g dust (CFU/g dust) and percentage of total count (%)
were calculated.

Identification of fungi: Cultural characters were assessed
visually and by microscopic examination. Pure culture of
the fungal isolates were identified according to the
following descriptive manuals (CMI, 1996; Barnett and
Hunter, 1972; Hoog and Guarro, 1993; Larone, 1995;
Ainsworth ef al, 1995, Alexopoulos et al, 1996
Toussoun and Nelson, 1976; Davis et al., 2007).

RESULTS

Meteorological measurements: Table 1 represented the
average meteorological measurements in El-Beida City.
The results indicated that temperatures degrees were
increased gradually through the period from April till
2013. The of
temperatures recorded 24.3°C. Metrological data showed
that humidity was higher during November to March,

September, average measurements

while wind speed recorded a higher level at June and July
{18.2-18 m sec ). El-Beida reflects the characteristics of
Mediterranean climate which is hot and dry in Summers
and warm and rainy in Winters and it is windy almost
every day throughout the year.

The 270 dishes exposed yielded 917 colomies of 13
fungi. Table 2 shows the number of the colonies and
frequency of each fungal genus in the city of El-Beida and
the five collection sites. Table 1 shows the number of the
colonies and frequency of each fungal genus m the city
of El-Beida and the five collection sites. The seven most
frequent airborne fungi isolated were: P. chrysogeniim
(29.1%), P. digitatum (20.2%), R. nigricans (16.4%), F.
solani (10.7%), T. rosetm (9.9%), A. alternata (3.8%) and
A. niger (3.1%). In this research, 4. alternate, F. solani, P.
chrysogemum, R. nigricans, T. roseum and U. botrytis
were 1solated from all sites while C. cladosporioides was
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Table 1: Average temperature, RH %%, precipitation and wind speed in atmosphere of El-Beida City

Months Average temperature (°C) Total precipitation (mim) Average humidity (%o) Average wind (m sec™)
April 2013 20.3 13 60 13.4
May 2013 234 - 57 12.9
June 2013 27.0 - 53 18.2
July 2013 26.9 - 55 18.0
August 2013 27.2 - 62 13.6
Septernber 2013 25.9 1.1 65 14.5
October 2013 22.3 2.0 68 13.0
November 2013 17.1 2.8 75 12.0
December 2013 14.7 3.0 80 11.8
January 2014 10.8 23 75 12.1
February 2014 12.0 35 80 11.2
March 2014 15.8 2.6 69 11.2
Table 2: Total numbers of isolates of dust-borne fungal species at five sites in El-Beida City
Fungal genera and species Site 1 Site 2 Site 3 Site 4 Site 5 Total Frequency (%)
A. alternata 3.0 6.0 120.0 3.0 3.0 27 3.80
A. niger - 1.0 4.0 7.0 14.0 26 3.60
C. cladosporicides - - 3.0 - - 3 0.40
F. oxysporum 5.0 1.0 - - 1.0 7 1.00
F. solani 11.0 5.0 36.0 12.0 13.0 77 10.7
Mucor sp. 1.0 - - 1.0 - 2 0.28
P. chrysogernim 21.0 59.0 74.0 24.0 31.0 209 201
P. digitatum 15.0 26.0 94.0 - 10.0 145 20.2
Penicillium sp. 9.0 - 7.0 2.0 5.0 23 3.10
R. nigricans 29.0 19.0 19.0 23.0 28.0 118 16.4
T. harzicruim - - - - 2.0 2 0.27
T roseum 5.0 11.0 12.0 29.0 14.0 7 9.90
LI botrytis 1.0 2.0 4.0 1.0 1.0 9 1.25
Total 100.0 114.0 265.0 102.0 122.0 719 -
Frequency (%) 13.9 15.9 36.9 14.2 17.0 - -
Table 3: Monthly distribution and number of colonies of dust borne fingi isolated in El-Beida City

Months

Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Fungal genera and species 2014 2014 2014 2013 2013 2013 2013 2013 2013 2013 2013 2013 Total
A. alternata - - - 4.0 - 12.0 - - 1.0 1.0 9.0 - 27
A. niger - 2.0 10.0 2.0 1.0 2.0 7.0 1.0 1.0 - - 26
C. cladosporioides - - - - - - - - - - 3.0 - 3
F. solani 5.0 7.0 17.0 1.0 10.0 4.0 11.0 - 6.0 - 10.0 6.0 77
F. oxysporum 1.0 2.0 - - - - - - - 1.0 3.0 - 7
Mucor sp. - - 2.0 - - - - - - - - - 2
Penicillium sp. 1.0 - - - - 1 - - 13.0 8.0 - - 23
P. chrysosgerium 3.0 1.0 12.0 11.0 1.0 56.0 14.0 18.0 27.0 18.0 48.0 - 209
P .digitatum - 20.0 15.0 14.0 13.0 220 20.0 17.0 20.0 14.0 - - 145
R. nigricans 1.0 1.0 28.0 10.0 1.0 28.0 15.0 25.0 - - 9.0 - 118
T, harzianiim - - - - - - 1.0 - - 1.0 - - 2
T. rosewum 11.0 1.0 12.0 5.0 1.0 - - 80 1.0 16.0 16.0 - 71
U botrytis 1.0 3.0 2.0 - - - - - - - - 3.0 9
Frequency (%) 3.2 5.1 14.3 6.5 3.8 174 9.5 9.5 8.2 8.3 13.6 1.3 -
1solated only m site 3 and 7. harzianmum only m site 5. Table 3 shows the monthly distribution of each
F. oxysporum was isolated in site 1, 2 and 5 and Mucor  genus. P. chrysosgenium was found m all months

sp. was 1solated m site 1 and 4. The fungi 4. niger,
Peunicillium digitatum and Pewnicillium sp. were found in
all sites excepted site 1, 4 and 2, respectively. Regarding
the density of fungi in sites we noticed that site 3 was the
more contamination of fungi (265 colonies) while site 1
was the less contaminated of fungi (100 colomnies). The
higher diversity 11 species of fungi was found in site 5
and the lowest diversity 9 species was found in sites 2
and 4.

excepting December. Also P. digitatum was found in all
months except November till February. T. harzianum was
isolated in July and October while C. cladosporioides
1solated only in November and Mucor sp. only m March.
The maximum frequency of fimgi were recorded in June
(17.4%) and the lowest frequency of fungi recorded in
December (1.3% frequency). The remaining genera were
randomly present throughout the year.

Figure 2 showed that the decrease in the fungal
diversity m all months. The maximum number of colonies
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Fig. 2: Monthly variations in total colony count and
number of fimgal species in each month

Table4: Seasonal distribution and number of colonies of dustborne fungi
isolated in El-Beida City
Seasons

Fungal genera

and species Spring  Summer Autumn  Winter Total
A. alternata 4.0 12.0 11.0 - 27
A. niger 13.0 .0 2.0 2.00 26
C. cladosporicides - 3.0 - 3
F. oxysporum - - 4.0 3.00 7
F. solani 28.0 15.0 16.0 18.00 77
Mucor sp. 2.0 - - - 2
P. chrysogemum 24.0 88.0 93.0 4.00 209
P. digitatum 42.0 59.0 24.0 20.00 145
Penicillium sp. - 1.0 21.0 1.00 23
R. nigricans 390 68.0 9.0 2.00 118
T. harzicruim - 1.0 1.0 - 2
T. roseum 18.0 8.0 33.0 12.00 71
U botrytis 4.0 - - 5.00 9
Total 174.0 261.0 217.0 67.00 719
Frequency (%) 24.2 36.3 30.2 .32 -

were recorded m June (125 colonies) and the lowest
number of colony recorded in December (9 colonies). The
first peak of colony count and species diversity was in
March then decreased to May. The maximum peak was
observed in Tune. Also in November the peak of colony
count was observed the decreased in Decemnber.

The result of seasonal distribution was tabulated in
Table 4. The highest reproduction level was observed in
Summer (261 colomes, 36.3%) followed by Autumn
(217 colonies, 30.250). The most reproductive fungus
specles were P. chrysogemsm n Autumn and Summer
with 88 and 93 colonies, respectively, P. digitatum and
R. nigricans m Summer and Spring in with 59 and 42, 68
and with 39 colonies for both fungi, respectively.
C. cladosporioides and Mucor sp. were recorded in
Autumn and Spring, respectively. 4. alternata was found
1n all seasons excepting Winter.

DISCUSSION

Knowledge of species and density of dustbomne
fungi in a given environment can be especially important
m the diagnosis and treatment of various allergic
diseases. This study was therefore conducted in El-Beida
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which compared to other parts of Libya has different
features in terms of climate, geography and flora. Thirteen
species of fungi including P. chrysogenum, P. digitatum,
R. nigricans and F. solani. Pencillivm sp., R. nigricans,
F. solani, T. roseum and A. alternata were the most
prevalent and appeared to be the most common species in
the all of the sites. Soil 1s an important source for airborne
fungi. A study on soil fungi in El-Beida by El-Gali (2014)
showed that the most abundant genera were A. alternata,
A. niger, Fusarium and Pencillium sp.

The Penicillium species have been identified as
important causative agents of extrinsic bronchial asthma
(Shen and Han, 1998). Furthermore, it has been reported
that the most common genera namely Aspergillus,
Penicillium, Cladosporium and Alternaria should always
be considered as a cause of fungal allergy (Peat ef al.,
1993). Alternaria which also known to be allergenic and 1s
one of the most common fungi worldwide. Downs et al.
(2001) reported that Alternaria allergens contributed to
severe asthma in regions where exposure to the fungus
was high. Fusarium was the second most abundant
species in the findings with a total contribution of 11.7%
divided between 2 identified species (Table 2). Although,
Fusarium was reported to be one of the most abundant
species 1n the atmosphere of Tel-Aviv, Istael (Kessler
1953, 1957).

In the collections site 3 the greatest number of the
airborne fungi genera was isolated (Table 2). This result
due to local near from abattoirs, butcheries, sawmaills and
ateliers that polluted the environment. Tn site 1 was
1solated a smaller number of airborne fungi, these results
suggesting the less populated area and new buildings.
The second large number of total colomes was recorded
in site 5 which covered with some herbs, shrubs and
dominated by trees where abouts plantations that
stimulate the sporulation of the fungi.

In this study some of solated fungi such as
Alternaria, Cladosporium, Fusarium and Penicillium were
phytopathogenic in cultivated plants besides being
important fungal allergens and they are the most
common fungus species found m the atmospheric air
(Nelson et al.,1994; Agrios, 2005; Topbas et al., 2009;
Khan et al., 1999).

Many researchers have reported significant effects
of meterological factors on the concentration of
aerospora (Agarwal et al., 1969, Di Giorgio et al., 1996;
Bandyopadhyay et al., 1991; Asan et al., 2004). Far from
considering correlations with a certain climatic parameter,
the climatic year of the El-Beida area can be divided into
two periods which can be repeatedly overlapped: the first
15 the rainfall temperate period mcluding October to
March and the second is the diy high temperature period
including May to September. Moreover, the vegetation
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and mainly the annuals are flourishing between January
and March. Therefore, the first peak of spore colony
count and species diversity was March (Fig. 2). This 1s
easily explained as it comes after the 3 months of the
highest rainfall and moderate temperature, December till
February, so the soil is moistened enough and the
vegetation 1s in its maximum growth and diversity.
Basically, soil and vegetation are considered the main
sources contributing to airborne fungal spores (Moustafa,
1971; Gregory, 1973; Abdel-Gawad, 1984; Moubasher and
Al-Subai, 1987). The sudden rise of fungal count in June
due to the country exposure to dust storms in Summer
2013 which increasing the contamination by dust borne
fungi. This result was harmony with the results was
obtamned by Fareid (2011). The second peak was in
November peried (Fig. 2). This peak 1s also due to the
conditions following the rainfall encountered in October
and also to the relatively moderate temperature and humid
climate. BEven though rainfall was too low but still enough
to moisten the soil and to cause perennial shrubs and
bushes to thrive and in consequence fungal growth to
flourish after the extended dry hot conditions from
May to September. Usually rainy months have maximum
frequency and concentration of fungal spores due to the
favourable growth and sporulation conditions for fungi
and the availability of suitable substrates (Kakde et al.,
2001).

In the present study, although some degrees of
seasonal variations of the major genera were detected, the
most notable ones were Autumn the Penicillium sp. and
7. rosewn genus in that they were in higher numbers in
the Autumn and m Summer, respectively. Rainfall and
relative humidity almost always have profound effects
on the level of fungi spores. It has been stated that
A, alternata levels absent in Winter as opposed to
P. chrysogenum and P. digitatum levels which may be
high in Autumn and Summer despite the fact that
they may be found in the atmosphere all year round
(Al-Suwaine et al., 1999, Doory, 1984). The results also
showed that overall the total number of fungi colonies
decrease in winter but in contrast to the results of other
studies, Penicillium reproduces more in Winter and
Surmnmer.

CONCLUSION

The present study suggests that the city of El-Beida,
as m any of the mountain dwellings in the region, harbors
various species of fungi due to its warm and rainy climate
and very rich flora. Tt is of significance that the findings
may be of use with regard to the diagnosis and
prophylaxis of allergic diseases thought to be resulting
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from airbome fungi and this should be born in mind
when using allergic tests the specttum of the fingal
genera examined in this region. This study may thus
be of considerable assistance to scientists and clinicians
working 1n this field in adopting preventive measures
and/or selecting an appropriate antigen for diagnostic

purposes.

REFERENCES

Abdel-Gawad, K. M., 1984. Further studies on the fungal
flora of phyllosphere and phylloplane of some plants.
Ph.D. Thesis, Assiut Unmiversity, Egypt.

Agarwal, MK, K.G. Mukherjee and D.N. Shivpuri, 1969.
Studies on the allergemc fimgal spores of Delhi,
Indian metropolitan area, Botanical aspects. J.
Allergy, 44: 193-203.

Agrios, G.N., 2005. Plant Disease Caused by Fungi. In:
Plant Pathology, Agrios, G.N. (Ed.). Elsevier
Academic Press, USA., pp: 386-615.

Ainsworth, G.C., G.R. Bisby, D.L. Hawksworth, P.M. Kirk,
B.C. Sutton and D.N. Pegler, 1995. Dictionary of the
Fungi. 8th Edn., CAB International, Wallingford.

Al-Suwaine, A.S., A.H. Bahkali and S.M. Hasnain, 1999.
Seasonal incidence of airborne fungal allergens in
Riyadh, Saudi Arabia. Mycopathologia, 145: 15-22.

Alexopoulos, C.J., C.W. Mims and M.M. Blackwell, 1996.
Introductory Mycology. 4th Edn., John Wiley and
Sons Inc., New York, USA., ISBN-13: 978-0471522204,

Pages: 868,
Asan A, S. Ilhan, B. Sen, I.P. Erkara and C. Filik et al.,
2004,  Airborne  fungi  and  actinomycetes

concentrations 1n the air of Eskiselur City (Turkey).
Indeor Built Environ., 13: 63-74.

Bandyopadhyay, R., LK. Mughogho, M.V.
Satyanarayana and M.E. Kalisz, 1991. Occurrence of
airborne spores of fungi causing grain mould over a
sorghum crop. Plant Dis., 75: 1315-1320.

Bamett, HL. and B.B. Hunter, 1972. Illustrated Genera of
Fungi Imperfect. 3rd Edn., MacMillan, New York.

Buttmer, M.P., P. Cruz-Perez and L.D. Stetzenbach, 2001.
Enhanced detection of surface-associated bacteria in
mndoor environments by quantitative PCR. Applied
Environ. Microbiol., 67: 2564-2570.

CMTI, 1996. Description of pathogenic fungi and bacteria.
Commonwealth Mycological Tnstitute (CMI), Kew,
Surry, England.

Davis, 3., H. Alexiou, R. Handke and R. Bartley, 2007.
Descriptions of Medical Fungi. 2nd Edn., Adelaide
Medical Centre for Women and Children, Australia,
ISBN: 9780959851267, Pages: 198,



Res. J. Applied Sci., 9 (9): 603-608, 2014

DiGiorgio, C., A. Krempff, H. Guiraud, P. Binder, C. Tiret
and G. Dumenil, 1996. Atmospheric pollution by
airborne microorganisms in the city of Marseilles.
Atmos. Environ., 30: 155-160.

Doory, A., 1984, Air-Borme Fungi Tn: Mould Allergy,
Doory, A. and I.F. Domson (Eds.). Academic Press,
New York, pp: 27-40.

Downs, S.H., T.Z. Mitakakis, G.B. Marks, N.G. Car and
E.G. Belousova et al., 2001. Clinical importance of
Alternaria exposure in children. Am. I. Respir. Crit.
Care Med., 164: 455-459.

El-Gali, Z.I., 2014. Comparison of natural soil sterilization
methods and their effects on soil inhabitant fungi.
Nat. Sci.,, 12: 72-78.

Fareid, M.A., 2011. Indoor mycoflora in household dust
and human health. Nat. Sci1., 9: 27-36.

Goudie, A.S. and N.J. Middleton, 2001. Saharan dust
storms: Nature and consequences. Earth-Sci. Rev.,
56: 179-204.

Gregory, PH., 1973, The Microbiology of the
Atmosphere. 2nd Edn., Leonard Hill, London, UK.

Hoog, G.S. and I. Guarre, 1995. Atlas of Clinical Fungi.
Centraalbureau voor Schimmelcultures, Reus.

Kakde, UB., HU. Kakde and A.A. Sagj, 2001.
Seasonal variation of fungal propagules in a fiuit
market environment, Nagpur (India). Aercobiologia,
17 177-182.

Kerssies, A., 1993. Horizontal and vertical distribution of
airborne conidia of Botrytis cinerea in a gerbera crop
grown under glass. Neth. J. Plant Pathol., 99: 303-311.

Kessler, A., 1953, Survey of airbormr pollen and mold
spores inIsrael, 1951-1952. Amn. Allergy, 11: 322-328.

Kessler, A., 1957. Swvey of airborne pollen and mold
spores inIsrael, 1954-1955. Ann. Allergy, 16: 445-450.

Khan, Z.U, MAY. Khan, R. Chandy and P.N. Sharma,
1999. Aspergillus and other moulds in the air of
Kuwait. Mycopathologia, 146: 25-32.

TLacey, I, 1981. Aerobiology of Conidial Fungi. In:
Biology of Comidial Fungi, Cole, G.T. and B. Kendrick
(Eds.). Vol. 1, Academic Press, New York, pp: 273-416.

Larone, D.H., 1995. Medically Important Fungi: A Guide to
Tdentification. AMS Press, Washington.

608

Moubasher, A H. and A.T. Al-Subai, 1987. Soil Fungi in
State of Qatar. Scientific and Applied Research
Center, University of Qatar, Doha, Pages: 108.

Moubasher, A H., 1993. Soil Fung: of Qatar and other
Arab Countries. Centre for Scientific and Applied
Research, University of Qatar, Doha, ISBN: 978999
2121023, Pages: 566.

Moulin, C., C.E. Lambert, F. Dulac and U. Dayan, 1997.
Control of atmospheric export of dust from North
Africa by the North Atlantic Oscillation. Nature,
387: 691-694.

Moustafa, AF., 1971. Studies on egyptian fungi in soil
and air. Ph.D. Thesis, University of Assiut, Egypt.

Nelson, P.E., M.C. Dignani and E.J. Anaissie, 1994
Taxonomy, biology and clinmical aspects of Fusarium
species. Clin. Microbiol. Rev., 7: 479-504.

Peat TK., E. Tovey, CM. Mellis, SR. Leeder and
AT Woolcock, 1993, Importance of house dust mite
and Alternaria allergens in childhood asthma: An
epidemiological study in two climatic regions of
Australia. Clin. Exp. Allergy, 23: 812-820.

Perkins, S., 2001. Dust, the thermostat. Sci. News,
160: 200-201.

Shen, HD. and S.H. Han, 1998. Characterization of
allergens of Penicillium and Aspergillus species. J.
Microbiol. Immunol. Infect., 31: 141-145.

Simeray, J., D. Mandn and IP. Chaumont, 1995.
Variations 1n the distribution of fungal spores in the
atmosphere of bakehouses. Tmpact study allergies.
Grana, 34: 269-274.

Singh, T, 2001. Occupational exposure to moulds in
buildings. Indoor Built Environ., 10: 172-178.

Topbas, M., 1. Tosun, G. Can, N. Kaklikkaya and F. Aydin,
2009. Identification and seasonal distribution of
airborne fungi in uban outdoor air in an eastern
Black Sea Turkish town Turkish J. Med. Sci,
36: 31-36.

Toussoun, T.A. and P.E. Nelson, 1976. Fusarium: A
Pictorial Gude to the Identification of Fusarium
species According to the Taxonomic System of
Snyder and Hansen. 2nd Edn., Pennsylvania State
University Press, University Park, TTSA., Pages: 43.



	603-608_Page_1
	603-608_Page_2
	603-608_Page_3
	603-608_Page_4
	603-608_Page_5
	603-608_Page_6

