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Soil microorganisms such as bacteria and fungi play an important role in
soil fertility and promoting plant health. Eight Rhizosphere soil samples of
different tomato crop fields form four districts of Tamilnadu were
investigated for diversity of fungi. The mycoflora were isolated by using soil
dilution Plate technique on Potato Dextrose agar medium supplemented with
1% Streptomycin. ldentification and characterization of mycoflora were
done with the help of Manuals of fungi. A total of 16 species belonging to 6
genera of fungi were isolated. The most common among them viz;
Aspergillus, Penicillium and Mucor were predominant genera. Curvularia,
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Rhizopus and Trichoderma was isolated and characterized.

Introduction

Soils are highly complex systems, with
many components playing diverse functions
mainly due to the activity of soil organisms
(Chiang et al., 1994). Soil microflora plays a
pivotal role in evaluation of soil conditions
and in stimulating plant growth (Kiran Singh
et al.,1999). Microorganisms are beneficial
in increasing the soil fertility and plant
growth as they are involved in several
biochemical transformation and
mineralization activities in soils. Type of
cultivation and crop management practice
found to have greater influence on the
activity of soil microflora (Mc. Gill et al.,
1980). The rhizosphere is the narrow region
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of soil that is directly influenced by root
secretions and associated soil
microorganisms. The rhizosphere micro-
organisms predominantly help in
metabolizing the root exudates. Micro-
organisms in the Rhizosphere complete both
chemical and physical modifications to the
soil profile in and around the rhizosphere
that affect plants. They can be beneficial to
the plant (by pathogen suppression) or
detrimental (by competition for nutrients)
(Sylvia et al., 2005). Fungi are an important
component of the soil microbiota typically
constituting more of the soil biomass than
bacteria, depending on soil depth and
nutrient conditions (Ainsworth and Bishy,
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1995). The role of fungi in the soil is an
extremely complex one and it is
fundamental to the soil ecosystem. They
perform ecological services that strongly
impact the quality of human life and have
enormous potential for providing economic
benefits. Microfungi play a focal role in
nutrient cycling by regulating soil biological
activity (Arunachalam et al., 1997). The
quantities of organic and inorganic materials
present in the soil have a direct effect on the
fungal population of the soil.

The members and kinds of microorganisms
present in soil depend on many
environmental factors such as the amount
and type of nutrients, moisture, aeration, pH
and temperature etc. The aim of the present
investigation is to isolate mycoflora from
different tomato fields and to observe the
percentage contribution of different fungal
species.

Materials and Methods
Collection of soil samples

Rhizosphere soil samples were collected
from different tomato field of various
Districts in Tamil Nadu (S1, S2, S3, S4, S5,
S6, S7 and S8) Table-1. In each field 1kg of
soil sample was collected from the surface
area reaching about 10 — 15 cm depth and
near the rhizosphere region of plants. Soils
were collected in sterile polythene bags and
sealed on the spot. Samples were stored in
laboratory at 4°C until further analysis.

Isolation of Mycoflora

Dilution plate technique described by
Warcup (1955) was used for the isolation of
fungi from various rhizosphere soil samples.
10 grams of soil samples were suspended in
90 ml of distilled water. The flasks were
shaken thoroughly in order to get uniform
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distribution of the soil particles. The soil
suspensions were diluted in 10 fold
increment from 102 to 10™. The Volume of
10 ml of soil sample suspension from each
serial dilution was pipetted onto different
melted, cooled culture media Potato
Dextrose Agar (PDA) supple- mented with
1% Streptomycin. The pH of the culture
media was maintained at 5.5 being optimal
for the growth and sporulation in a majority
of fungi. Each culture media was prepared in
a liter of distilled water and autoclaved at
120°C at 15 psi for 20 min. 1%
Streptomycin was used as an antibiotic for
the restrain of bacterial growth. Each colony
was sub cultured and maintained on potato
dextrose agar slants. The inoculated plates
were incubated at room temperature 28+2°C
in an inverted position for 5-7 days. Three
replicates were maintained for each sample.

Pure Culture and identification

Purification of the fungi was made by single
spore culture method. A portion of the
growing edge of each colony was picked up
with the help of a pair of needles and
mounted on a clean slide with lactophenol
cotton blue. The slide was gently heated
over the flame so as to remove air bubbles.
The excess stain was wiped off with the help
of tissue paper and then the cover slip was
sealed with transparent nail polish for semi
permanent. The slide was observed under
microscope and microphotographs of the
individual fungal species were also taken
using Nikon Microscope. ldentification of
the organisms were made with the help of
Manual of soil fungi (Gillman, 2001).

Statistical analysis

The number of colonies per plate in 1 g of
soil was calculated. The percent contribution
of each isolate was calculated by using the
following formula:
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Total No. of CFU” of an
individual species

% Contribution = — X 100
Total No. of CFU of

all species
*CFU-Colony forming Unit
Physicochemical analysis of soil samples

The collected soil samples ware dried in
aseptically at laboratory for characterization
of physico-chemical properties. Physical and
chemical parameters of soil such as pH,
salinity, soil texture, organic carbon,
nitrogen, phosphorus, potassium were
analyzed. The physico-chemical parameters
of the soil samples were analyzed at Dr. M.
S. Swaminathan Research Foundation,
Thiruvaiyaru, Thanjavur District,
Tamilnadu.

Results and Discussion

Fungi are an important component of the
soil microbiota typically constituting more
of the soil biomass than bacteria, depending
on soil depth and nutrient conditions. The
saprophytic fungi represent the largest
proportion of fungal species in soil and they
perform a crucial role in the decomposition
of plant structural polymers, such as

cellulose, hemicelluloses and lignin, thus
contributing to the maintenance of global
carbon cycle. In the present study 181 fungal
colonies of 16 fungal species were isolated
from different tomato fields of various
Districts in Tamil Nadu.

The maximum fungal species belonging to
Ascomycets (156 colonies) and
Zygomycetes (25 colonies) were observed.
Apergillus, Penicillium and Mucor species
were the dominant fungal species found
among the isolates. Diversity was found to
be higher in the tomato fields of Thanjavur
and Thiruvaur districts when compared to
the other districts (Table-2).

They are dependent on the nature of
substrate and temporal region that favors the
colonization, growth  and  substrate
possession of the fungi (Rani et al., 2010).
The soil mycoflora in different tomato fields
viz; S1, S2, S3, S4, S5, S6, S7 & S8 were
observed. The highest contribution among
them Viz; Aspergillus flavus (21.43%),
Penicillium notatum (18.75%) Aspergillus
niger (17.86%), Penicillum chrosogenum
(17.4%) and Aspegillus terreus (15.79%)
were isolated and identified (Table-3).

Table.1 Collection of soil samples

Soil Districts Places
Sample
S1 . Arputhapuram
) Thanjavur Nagathi
53 Tiruvarur Vaduvur
S4 Edamalaiyur
S5 . | Vennavalkudi
6 Pudukkottai Annai Nagar
57 Thanrayappan
Ariyalur Mettutheru
S8 Allinagaram
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Table.2 Occurrence of soil mycoflora in different tomato field from
various Districts of Tamilnadu

Average No. of Individual Colonies
© Aspergillus Species Penicillium Species
=2 — »n %2} k) Q| = = . f
s S|l g2 s |5 s8|s|e|3|&8|E|E|5|2|ag<glgsg|ee
2] Ee) = k=) o (<) L 2 2| © =% £ ] = 8 |[Rsg|l32 c|eEl=20
0 2l | 2| s5|2|5|lc|g|E|2|s58]|353|c3c35585
2 B @l =S| es|5| 8|25 8|c|=E33 [ |g°
< = < < < : @ : S a = a = -
< < |<| < : o
o
) S1| 1 3 5 2 1 2 1 2 2 1 1 1 2 2 1 1 | 28
Thanjavur
S2 | 2 - 2 1 2 1 2 1 4 2 1 1 1 2 1 - 23
S3| 1 2 3 1 3 1 - 1 3 1 - 2 4 2 2 1] 27
Thiruvarur
sS4 2 4 3 2 2 2 2 2 2 2 1 1 2 - 1 2 | 30
S5 2 1 2 1 2 2 2 2 2 - 1 2 2 3 - - 24
Ariyalur
S6( 3 2 2 2 1 1 - - 1 1 - - 1 - - - 14
S7| 2 1 2 2 3 - 1 1 2 - 1 1 2 - 1 - 19
Pudukkottai
S8 | - 2 1 1 2 1 1 1 2 3 2 - - - 16
Total 13 | 15 20 12 (14 | 11 [ 9 | 10 | 16 8 7 11 |1 16 | 9 6 4 181
I 71182(110|66 |77 ]|60|4 (558844 )38[60]|88] 4. ]33
0,
Y% contribution 8 8 A 5 3 7 9 5 3 1 6 7 3 9 1 2.2
Table.3 Percent contribution of fungal species in different tomato fields
% Contribution
S. | Fungal Species obtained
No S1 S2 S3 S4 S5 S6 S7 S8
1 | Aspergillus flavus 3.5 8.6 3.7 6.7 8.33 21.43 10.53 -
2 | Aspergillus fumigatus 10.71 | -- 7.4 13.33 4.17 14.28 5.26 12.5
3 | Aspergillus niger 17.86 8.6 11.11 10 8.33 14.28 10.53 6.25
4 | Aspergillus sydowii 7.1 4.3 3.7 6.7 4.17 14.28 10.53 6.25
5 | Aspegillus terreus 3.5 8.6 11.11 6.7 8.33 7.14 1579 | ----
6 | Aspergilllus versicolor 7.1 4.3 3.7 6.7 8.33 7.14 - 12.5
7 | Aspergillus sulphureus 3.5 8.6 - 6.7 8.33 - 5.26 6.25
8 | Aspergillus candidus 7.1 4.3 3.7 6.7 8.33 - 5.26 6.25
9 | Penicillum chrysogenum 7.1 17.4 11.11 6.7 8.33 7.14 10.53 -
10 | Penicillum citrinum 3.5 8.6 3.7 6.7 - 7.14 - 6.25
11 | Penicillium frequestans 3.5 4.3 - 3.33 4.17 - 5.26 12.5
12 | Penicillium notatum 3.5 4.3 7.4 3.33 8.33 - 5.26 18.75
13 | Curvularia lunata 3.5 4.3 7.4 3.33 - 7.14 5.26 -
14 | Rhizopus stolanifer 7.1 8.6 7.4 - 125 - - -
15 | Mucor sp. 7.1 4.3 14.81 6.7 8.33 - 10.53 12.5
16 | Terchoderma viridi 3.5 - 3.7 6.7 - - - -
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Table.4 Physicochemical parameter of soil samples from different tomato fields.

s Soil Samples
N. Samples
0. S1 S2 S3 S4 S5 S6 S7 S8
1 pH 7.0 7.9 6.3 7.3 7.3 7.5 6.8 7.3
2 | Soil Salinity 0.45 0.73 0.39 0.40 0.83 0.20 0.77 0.81
3 | Soil Colour Red Soil | Gray B;gﬁk ggﬁ' Gray | Gray | RedSoil | Gray
. ) Sandy- | Sandy- Sandy- Sandy-
4 | Soil texture Sandy-loam clay clay Sandy clay Sandy clay Sandy
Organic Carbon
5 (OC%) 0.71 0.59 0.81 0.96 0.68 0.08 0.39 0.18
6 | Nitrogen (kg/h) 78.8 67.2 85.2 94.6 75.6 37.2 56.4 43.6
7 | Phosphorus 14.2 16.2 12.2 162 | 142 | 102 16.2 6.2
(Kg/h)
8 | Potash (Kg/h) 275 353 136 255 443 97.5 225 97.5

Fig.1 Occurrence of soil mycoflora in different tomato field from various Districts of Tamilnadu.
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Fig.2 Fungal colonies on PDA medium.

Fig.3 Pure culture on PDA medium.

/\\

1. Aspergillus fumigatus 2. Aspergillus niger 3. Aspergillus terreus

4. Aspergillus flavus 5. Aspergillus versicolor 6. Curvularia lunata

7. Trichoderma viridi 8. Mucor sp. 9. Penicillum chrysogenum
10. Penicillium frequestans 11. Penicillum citrinum 12. Penicillum notatum
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Fig.4 Microscopic structure of Isolated soil Fungi.

1. Aspergillus flavus 2. A. fumigatus 3. A niger 4. A. sydowii

5. A. terreus 6. A. versicolor 7. A. sulphureus 8. A. candidus

9. Penicillium chrysogenum 10. P. citrinum 11. P. frequestans 12. P. notatum

13. Curvularia lunata 14. Rhizopus stolanifer 15. Mucor sp. 16. Trichoderma viride
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