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The soil is a conglomerate of abiotic compounds with
innumerable microscopic organisms. Till date, a number of
environmentally and industrially important fungal
organisms were invented from the soil. In the present study,
soil samples were collected from a mixed type forest. Fungi
from soil samples were isolated in summer (March, 2017-
June, 2017) and rainy (July, 2017-October, 2017) seasons. The
Percentage frequency and percentage contribution of soil
fungi were studied. Obtained results revealed that the
maximum percentage contribution during summer season
was by (15.38%) followed by

(14.21%) and sp. (11.65) and minimum
percentage contribution were observed for Talaromyces sp.
(0.93%). Whereas Maximum percentage contribution
during rainy season was by sp. (16.91%) while
Minimum percentage contributions were revealed by

and
(1.48%). The distibution patterns of the isolated fungi and
possible reasonsof thesame have beendiscussed.

Aspergillus flavus Aspergillus
niger Penicillium
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Abstract

Introduction:
A Forest soil developed under the influence of a forestcover
and simultaneously support a forest cover. As per an
estimate, the forest soil covers about one half of the earth’s
ground surface (Mani , 2008). The soil is a rich habitat
for the growth of microorganisms more than any other
microbial habitats. Forest could be classif ied according to
the existence of the soil type, climate, topography, and
elevation. The forest soil is very complex biologically and
contains multitudes of bacteria, nematodes, fungi, insects
and small animal forms such as earthworms. Fungi are
heterotrophs and exhibit absorptive nutrition
(Alexopolous , 2007). Fungi are better equipped for
bringing about the decay of insoluble plant remains
through their enzymatic capabilities and metabolism
(Carlile , 2005; Biswas , 2018). Fungi are essential
to the survival of other organisms at the individual, species
and ecosystems levels (Watling ., 2002). Fungi acts as
the most signif icant component for the survival of other
organisms in Tropical forests (Lodge , 1996). In terms
of fungal biomass fungi often dominates in soil and some
time it mayexceed combined biomassof all other microbes,
plant and animals (Anderson ., 1978). The growth of
any tree in the forest mainly depends on the nutrients
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whichare present in thesoil, whereas theecosystem process
is regulated by the carbon which is transferred from roots to
the soils. Fungi play a major role in tropical forest
ecosystems as mutualists, saprotrophs, and pathogens. In
particular, their interactions with trees as the most
important structural part in forests can influence carbon
and nutrient cycling and the maintenance of biodiversity.
However, the occurrences of the fungi regulate with the
season. In the present study, we tried to isolate the dry and
wet season dependent diversity pattern of the fungi from a
mixed forestof Balod. .

forest part of Balod district Balod is having an
average elevation of 324 m (meters) asl. Average rainfall
in Balod district is 1199 mm, whereas an average
temperature insummer is 34°C. Forestarea issituated 10 km
away from the city. The red yellow soil alongwith the black
soil is found to be dominated in Balod forest. Some of the
trees growing in Balod Mixed forest are

and

Study area:

Aegle marmelos,
Buchnania lanzan, Schleichera oleosa, Terminalia chebula,
Tectona grandis Pterocarpus marsupium, Cassia fistula,
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Semecarpus anacardium, Terminalia bellirica,
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Isolationand identificationof thespecies:

Ecological Studies:

soil samples
were collected in the sterilized bottle or conical flask
during summer and rainy seasons (from, March 2017 -
October 2017) randomly from f ive different pre-selected
sites after digging depth of 10-15 cm. After collection, each
sample was transferred to the laboratory for the study of
soil microflora. Serial dilution (10-4, 10-5 & 10-6) method
was used for the isolation of soil fungi by using PDA media.
The Petri plates were incubated at the temperature of
26±1°C for 4 -7 days for proper growth. A pure culture of
isolated fungi was done and maintained through
subculture and stored in the refrigerator for further studies
(Barnett & Hunter, 1972).

Fungal morphology was studied macroscopically by
observing colonial features and characteristics through
available literature based on their morphological
properties by using standard manuals. (Ellis, 1971; 1976;
Domsch 1993, Barnett & Hunter, 1981; Nagamani

., 2006; Gillman, 2008). The species which we failed to
identify, the pure cultures of the same were sent to the
Agharkar Research Institute, NFCCI (National Fungal
Culture Collection of India) Pune for morphological
identif ication.

it was estimated on the basis of the
formula forwarded by Patle & Jadhav, (2014).

(Resultsaresummarized inTable-1 & 2 and Figures- 1 to 4)
In our study we succeeded to isolate, total 967 fungal
colonies belonging to 15 genera and 23 fungal species from
the soil samples collected from f ive different sites of mixed
type forestof Balod during twodifferentseasonsof summer
and rainy. Out of these, total 429 fungal colonies, 9 genera
and 16 fungal species were observed during summer.
Similarly 538 colonies, 12 genera and 18 fungal species were
observed during rainy season (Table-1). In the present
study, percentage frequency and percentage contribution
of soil fungi were also calculated. Maximum percentage
contribution were observed for sp. (14.58%)
and minimum contribution were shown by sp.
(0.41). Neverthless, during rainy season maximum
contribution was observed for sp. (16.91%) and
minimum contributions were observed for

and (1.48%).
Percentagewise contribution of the micro-fungi has been
shown in Fig.-1a, b (Summer & Rain). Total percent
contribution of the families of micro-fungi have been
presented in Fig.-3a,b (Summer & Rain). Month wise
percentagecontributions have been tabulated inTable-2.

was identif ied during summer,
which is commonly used as a fungicide, and also used for
seed and soil treatment for the suppression of various

Results:

Discussion:

Figure–1a: Bar showing total percent contributions of fungal
coloniesduring summer (March-June 2017).
Acrophialophora lilacinus; Aspergillus nidulans;Aspergillus flavus;
Aspergillus niger; Aspergillus ochraceus; Aspergillus terreus;

Aspergillus sp.; Cladosporium sp.; Curvularia lunata; Mucor sp.;
Fusarium moniliforme; Fusarium sp.; Penicillium purpurogenum;
Penicillium sp.; Talaromyces sp.; Trichoderma harzianum

Acrophialophora lilacinum; Alternaria alternata; Aspergillus flavus;
Aspergillus niger; Aspergillus terreus; Aspergillus ochraceus;

Aspergillus versicolarversicolar; Aspergillus sp.; Chrysosporium
keratinophilum; Cladosporium sp.; Colletotrichum dematium;
Curvularia lunata; Mucor sp.; Penicillium purpurogenum;
.Penicillium sp.; Rhizopus sp.; Tritirachium sp.; Veronaea botryosa

Figure–1b: Bar showing total percent contributions of fungal
coloniesduring Rain (July- October, 2017).

Figure–2a, b: Total numbers of colonies obtained during Summer
(a) & Rain (b)
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Plate–1: Someof the microscopic imagesof microfungi we isolated
from thesoil samplesof mixed forest
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Table-1 Showing Seasonal distribution of fungal species during Summer (March June 2017) and Rainy seasons (July October 2017)

S. Name of Fungal species
No. Mar Apr May June Jul Aug Sep Oct

Table -2: Percentage Frequency (F) and Percentage Contribution (C) of fungal species isolated during

S. Fungal species
Mar Apr May Jun Jul Aug Sep Oct

Summer (March June 2017) and
Rainy seasons (July October 2017)

No.

Summer Season Rainy Season Grand

%C %F

Total No. Total No.
of

%C %F

Total

Total fungal colonies 98 71 136 124 429 122 104 144 168 538 967
Total fungal Genera 5 4 5 6 9 7 5 7 6 12 15
Total fungal Species 10 7 10 10 16 11 9 11 11 18 23

Summer Season Rainy Season Total Total
% C %F

Species of Species

1 - - 10 12 22 - - 10 - 10 32
2 - - - - - - - 12 - 12 12
3 15 14 17 20 66 15 16 15 28 74 140
4 - - - 28 28 - - - - - 28
5 11 11 24 15 61 14 14 15 19 62 123
6 7 - - - 7 - - 12 14 26 33
7 11 12 16 10 49 12 17 16 20 65 114
8 - - - - - 4 4 - - 8 8
9 6 - 9 - 15 - - - 10 10 25
10 - - - - - - - - 8 8 8
11 8 9 8 5 30 7 - 15 9 31 61
12 - - - - - 10 - - - 10 10
13 5 - - - 5 - - 10 - 10 15
14 - - 18 - 18 - - - - - 18
15 sp. - - 14 8 22 - - - - - 22
16 sp. - 7 - - 7 8 7 - 10 25 32
17 14 8 9 5 36 6 10 12 16 44 80
18 sp. 17 10 11 12 50 28 20 18 25 91 141
19 sp. - - - - - 8 7 - 9 24 24
20 sp. 4 - - - 4 - - - - - 4
21 - - - 9 9 - - - - - 9
22 sp. - - - - - 10 9 - - 19 19
23 - - - - - - - 9 - 9 9

1 - - 7.35 9.67 5.12 50 - - 6.94 - 1.85 25 3.30 37.5
2 - - - - - - - - 8.33 - 2.23 25 1.24 12.5
3 15.30 19.71 12.5 16.12 15.38 100 12.29 15.38 10.41 16.66 13.7 100 14.47 100
4 - - - 22.58 6.52 25 - - - - - - 2.89 12.5
5 11.22 15.49 17.64 12.09 14.21 100 11.47 13.46 10.41 11.30 11.52 100 12.71 100
6 7.14 - - - 1.63 25 - - 8.33 8.33 4.8 50 3.41 37.5
7 11.22 16.90 11.76 8.06 11..42 100 9.83 16.34 11.11 11.90 12.08 100 11.7 100
8 - - - - - - 3.27 3.84 - - 1.48 50 0.82 25
9 sp. 6.12 - 6.61 - 3.49 100 - - - 5.95 1.85 25 2.58 62.5
10 - - - - - - - - - 4.76 1.48 25 0.82 12.5
11 sp. 8.16 12.67 5.88 4.03 6.99 100 5.73 - 10.41 5.35 5.76 75 6.30 12.5
12 - - - - - - 8.19 - - - 1.85 25 1.03 12.5
13 5.10 - - - 1.16 25 - - 6.94 - 1.85 25 1.55 25
14 - - 13.23 - 4.19 25 - - - - - - 1.86 12.5
15 sp. - - 10.29 6.45 5.12 50 - - - - - - 2.27 25
16 sp. - 9.85 - - 1.63 25 6.55 6.73 - 5.95 4.64 75 3.30 50
17 14.28 11.26 6.61 4.03 8.39 100 4.91 9.61 8.33 5.35 8.17 100 8.27 100
18 sp. 17.34 14.08 8.08 9.67 11.65 100 22.95 19.23 12.5 14.88 16.91 100 14.58 100
19 sp. - - - - - 6.55 6.73 - 5.35 4.46 75 2.48 37.5
20 sp. 4.08 - - - 0.93 25 - - - - - - 0.41 12.5
21 - - - 7.25 2.09 25 - - - - - - 0.93 12.5
22 sp. - - - - - - 8.19 8.65 - - 3.53 50 1.96 25
23 - - - - - - - - 6.25 - 1.67 25 0.93 12.5

Acrophialophora lilacinus
Alternaria alternata
Aspergillus flavus
Aspergillus nidulans
Aspergillus niger
Aspergillus ochraceus
Aspergillus terreus
Aspergillus versicolar
Aspergillus sp.
Chrysosporium keratinophilum
Cladosporium sp.
Colletotrichum dematium
Curvularia lunata
Fusarium moniliforme
Fusarium
Mucor
Penicillium purpureogenum

Penicillium
Rhizopus
Talaromyces
Trichoderma harzianum
Tritirachium
Veronaea botryosa

Acrophialophora lilacinus
Alternaria alternata
Aspergillus flavus
Aspergillus nidulans
Aspergillus niger
Aspergillus ochraceus
Aspergillus terreus
Aspergillus versicolar
Aspergillus
Chrysosporium keratinophilum
Cladosporium
Colletotrichum dematium
Curvularia lunata
Fusarium moniliforme
Fusarium
Mucor
Penicillium purpureogenum
Penicillium
Rhizopus
Talaromyces
Trichoderma harzianum
Tritirachium
Veronaea botryosa

RESEARCH ARTICLE

Ambient Science, 2018: Vol. 05(Sp2); 32-36
DOI:10.21276/ambi.2018.05.sp2.ra05



http://www.caves.res.in/Ambient Science (2018) Vol.-05(Sp2):p. 35

disease-causing fungal pathogens (Naik , 2008).
was found in rainy season,

which isadermatophytic fungusand is mostly found in soil
and coats of wild animal to break down keratin. It is not a
pathogenic. was found during
rainy season, which was also time to time isolated from the
other countries (Machowicz-Stefaniak, 2010) where the
cultures of fungus were obtained from disinfected leaves,
roots, stem, umbels. was rarely reported from
India (Mendiratta ., 2005). The species

observed during the rainy season is known to
cause a rare fungal infection, phaehyphomycosis
(Welfringer , 2017). Usually with increasing depth of
soil, the number of fungal propagules and species diversity
decreases because fungi always follow the distribution of
organic matter. Exception being some sterile fungi which
increase in number with depth (Bisset & Parkinson, 1979).
Certain fungi are characteristic of a particular vegetation
type or geographical area and sometimes act as indicators
of population viz., and sps. characterize
forest soils (Christensen, 1981). The soil is considered as a
heterogeneous group of mineral and organic materials. In
soil, microorganisms are found in a large number per gram
of soil is having one to ten million microorganisms in it,
having the dominant number of fungi and bacteria. Fungi
are one of an important component of soil micro biota.
Mostof the fungi areconsidered as importantdecomposers
wherein they live in dead organic matter saprophytically or
in the soil. In our study, the maximum number of fungi
were recorded during the rainy season. Some fungi were
cosmopolitan in nature as and

mainly occured in soil (Diana, 1994). In
our study, sp. was the most dominant fungus
which is mostly found in in forest (Panda , 2010;
Saravannkumar & Kaviyarasan, 2010; Saravannkumar ,
2012; Banakar , 2012; Jena ., 2015; Chaudhary .,
2016 ), cave (Hsu , 2001; Biswas & Biswas, 2017; Biswas

., 2017) samples.
Any soil-borne fungal plant pathogens cause diseases

of the root or stem disrupting the uptake and translocation
of water and nutrients from the soil. Therefore, these
commonly cause similar symptoms to drought and
nutrients def iciencies; these include wilting, yellowing,
stunting and death of plant (Ortoneda , 2004). Many
fungal species cause white rot of wood decay in which the
wood becomes a bleached appearance, with a spongy,
stringy, or laminated structure, and where lignin, as well as
cellulose and hemicelluloses, are broken down (Anastasi

, 2009). Many fungi present in terrestrial, aquatic and
cave habitats cause diseases in plants and animals, hence
hampering health and socio-economic conditions of the
people (Mullenborn ., 2008; Biswas & Biswas, 2017).
The fungi is considered as the base of a soil ecosystem and
itsrole in it is toocomplex (Valentien , 2009).
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Conclusion:
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Balod district is situated on the bank of river Tandula, it is
rich in forest, 44% of its total area comes under forest. We
identif ied a total 23 fungal species from here among which
Aspergillus and Penicillium were dominating species for
both the seasons. This may be due to high sporulation
capacity and adaptability against different environmental
conditions as well. Penicillium spp. produces fungal and
bacterial antibiotics and Aspergillus spp. produce some
kind of toxins such as aflotoxins, ochratoxins perhaps
preventing the growth of other fungal species
(Saravannkumar & Kaviyarasan , 2010; Saravanakumar

., 2012; Gaddeyya ., 2012; Sharma & Raju, 2013). The
fungal diversity of any soil depends on a large number of
factorsof thesoil suchaspH, organiccontentsand moisture
(Alexander, 1977, Rangaswami ., 1998; Yu , 2007).
Isolate densities for Penicillium were recorded to be highest
in mixed forest (Christensen, 1969). The changes in soil
moisture produced by variation of rainfall act as extrinsic
factors to the community influencing the level of diversity
(Persiani , 1998). Trichoderma harzianum has greater
rhizosphere competence and parasitizes the pathogenic
fungi (Naik , 2008). The fungal population was higher
during the rainy season which is due to prevailing
favourable moisture and temperature since plant residues
decomposed faster during the rainy season, adequate soil
organic matter and humus accumulates that may have
augmented the growth of soil mycoflora (Chaudhary .,
2016; Biswas ., 2017). Unfortunately, the species

found during the rainy season is known
to cause a rare fungal infection, phaehyphomycosis
(Welfringer ., 2017).
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