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Abstract

In this study, the total 45 samples were collected from areas of Western Maharashtra. Out of these only
20 rhizospheric soil samples had the population of Trichoderma spp. The Trichoderma was isolated from
the soil samples collected from the different locations of western Maharashtra by serial dilution technique
and plating method. By visual observations 6, T. hamatum, 7, T harzianum (Rifai), 3, T. koningii
(Oudem) and 4, T. asperellum (Samuels) were identified. T. harzianum and T .hamatum were present in
most of the soil samples collected from Western Maharashtra region. The T. asperellum species was
obtained from soil samples collected from Dhabewadi, sakri, Pachora and Tasgaon region of western
Maharashtra. These isolates of Trichoderma spp. were studied and identified on basis of macroscopic i.e.
colony characters like growth rates, pigmentation, colony edge, pustule formation showing defined
characteristics for that respective species.
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1. Introduction

For years various management strategies have been evolved to control the problematic plant
diseases including practice of application of chemical pesticides (Pedlowski et al., 2012) 251,
Use of synthetic chemical pesticides in long run are uneconomical and hazardous to
environment. Pimentel (2009) [ reported that with price of around $ 40 billion, and near about
3 billion kilogram of pesticides are applied per year globally. Also the excessive use of
chemicals in agriculture ecosystem leads to contamination of land and water resources causing
threat of death of natural enemies, non —target beneficial flora and fauna and evolution of
fungicide resistant variants in nature. Another alternative to chemicals is the use of disease
resistant plant varieties which is very time consuming process with some limitations. So why
now a days, application of Biological Control Agents in agriculture gained so much attention
and popularity as it help to reduce or eliminate use of chemical pesticides (Vinale et al., 2008)
211, Trichoderma spp. are widely used as commercial biofungicides the world over. Correct
identification is important for successful and safe use of these fungi, comprising of more than
200 defined species. This is especially important since many beneficial and harmful traits are
species and often strain-specific. Trichoderma taxonomy, relied earlier on morphology and
situation prevails till date for many isolates that are widely used, including many that are
deposited in type culture collections. Trichoderma spp. is well known Biological Control
Agent (BCA) because of its ability to reduce the Population of soil borne pathogens showing
significant activity against wide range of Plant pathogenic fungi. (Micheli et al. 1998) [, The
mechanisms used by Trichoderma spp. in the control of plant pathogens include the
competition, mycoparasitism, antibiosis and induced resistance of the plant host.

2. Materials and Methods

2.1 Sample Collection

Total 45 soil samples were randomly collected from Ahmednagar, Dhule, Jalgaon, Kolhapur,
Nandurbar, Nasik, Pune, Sangli, Satara and Solapur districts of Western Maharashtra region
during June 2017 to October 2017. The soil samples were taken from a depth of 05 to 15cm
around the rhizosphere area of crop plants, vegetables, cereals, oilseed and pulses etc. The soil
samples were collected in plastic bags, sealed in boxes later labeled with information like
name of collection sites, date of collection and origin of samples etc. Then, for further
experiment, the samples were transported to the laboratory and exposed to room temperature
with humidity of 50 per cent and sieved through a mesh of 2 mm.
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2.2 Isolation of Trichoderma spp. from rhizosphere soils
The Trichoderma was isolated from the soil samples collected
from the different locations of western Maharashtra by serial
dilution technique and plating method. The Trichoderma
selective medium (TSM) (Elad et al., 1981) 1% was used for
the isolation of Trichoderma spp. The antibiotic and
fungicides were suspended in 50 ml of 30 per cent ethyl
alcohol and added to the medium prior to pouring into
petriplates. Isolation was carried out under aseptic conditions
of laminar air flow cabinet to avoid contamination. Test tubes
were labeled with glass marking pencil as 10, 10-2 up to 10
for respective dilutions. In each test tube, 9 ml of sterilized
water was poured and these were plugged with non-absorbent
cotton. Later sterilized in an autoclave as recommended for
15-20 min. at 15lbs pressure. After cooling, initial dilution
was prepared by addition of 1 g representative soil sample
into the first test tube contain 9 ml of sterilized water in test
tube labelled as 10, In order to obtain uniform distribution of
the soil sample, solution contents were mixed for 5 min, by
rolling the test tubes to and fro between palms of hands. From
the first dilution, 1 ml of suspension while in motion were
transferred to the tube as 102 having 9 ml sterilized water
with digital micropipette. Same labelled procedure was
repeated till the original sample was diluted to 10°. Medium
were poured at the rate of 20 ml/plate. Petriplates were
labelled with permanent marker pen and inverted on
solidification of the medium. These plates were incubated in
BOD incubator at + 28 °C for a week. Observations were
recorded for growth of Trichoderma spp. every day.

2.3 Selection of Trichoderma colony

After incubation, well separated individual colonies with
yellow green and whitish green pigments were identified and
marked. The individual colonies were picked up with sterile
loop of needle and transferred to Potato Dextrose agar media
plates and pure culture so obtained were stored in a
refrigerator for further studies (Arumugam et al., 2013) 2

2.4 Purification of fungal cultures

Isolated cultures of fungi from rhizosphere soil samples were
transferred on petriplates containing sterilized Potato Dextrose
Agar (PDA) media under aseptic condition. After growth of
fungi, purification was done by transferring growing hypha of
the fungus devoid of contamination to PDA slants in test tube.
Purification of fungal isolates was done by hyphal tip method
as per procedure described by Lelliott and Stead.

2.5 Maintenance of fungal cultures

Isolated fungal cultures were maintained on sterilized PDA
slants in the refrigerator. Periodic transfers of cultures were
carried out on sterilized PDA slants in order to keep the
cultures in viable active growth condition.

2.6 Stock Culture

Half-strength PDA slants prepared in test tube were used for
the storage of fungal cultures. Small mycelial growth were
picked up by using an inoculating needle from each pure
culture and inoculated on the surface of PDA slants. The
inoculated slants were incubated at + 28 °C for 5 days. After 5
days, the inoculated slants were stored at 4 °C.
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2.7 ldentification and characterization of Trichoderma
isolates

Preliminary screening for Trichoderma species was carried
out by observing both macroscopic and microscopic features
of the fungal colonies. The Trichoderma isolates were
identified on the basis of cultural and microscopic features
followed by the method of Subramanian (Subramanian, 1971)
(201 The colonial morphology of fungal isolates was examined
on PDA medium and microscopic appearance by lactophenol
cotton blue staining technique which determined the type of
reproductive mycelium i.e. conidiophores.

3. Result and Discussions

3.1 Sample collection and isolation

The total 45 soil samples were randomly collected from
different districts of Western Maharashtra during June 2017 to
Oct. 2017. The soil samples were taken from a depth of 05 to

15 cm around the rhizospheric area of crop plants. Details of
the rhizosphere soil samples which had population of
Trichoderma spp. collected from different locations of
western Maharashtra presented in (Table 2). On the basis of
morphological and cultural characters the Trichoderma spp.
were identified.

The total 45 samples were collected from areas of Western
Maharashtra. Out of these only 20 rhizospheric soil samples
had the population of Trichoderma spp. By visual
observations 6, T. hamatum, 7, T harzianum (Rifai), 3, T.
koningii (Oudem) and 4, T. asperellum (Samuels) were
identified. It is also evident from (Table. 3) that T. harzianum
and T .hamatum were present in most of the soil samples
collected from Western Maharashtra region. The T.
asperellum species was obtained from soil samples collected
from Dhabewadi, sakri, Pachora and Tasgaon region of
western Maharashtra. Trichoderma isolates were recovered
according to Elad et al. (1981) % method using Trichoderma
selective medium (TSM). Cultures were then subcultured on
PDA for purification. The similar results for isolation of
Trichoderma spp. from rhizosphere soils on TSM were found
by workers (Papavizas and Lumsben 1982; Elad and Chet
1983; Sitansu et al., 2009; Pan and Bhagat 2007; Rajkonda
and Bhale 2011; Attitalla et al., 2012; Adhikari et al, 2014,
Dehariya et al., 2015 and Igbal et al., 2017) [14.9.13.17.3,1,8,11],

3.2 Screening and identification of Trichoderma isolates
Trichoderma isolates (Trc-1, Trc-2, Trc-3, Trc-4, Tre-5, Trc-
6, Trc-7, Trc-8, Trc-9, Trc-10, Trc-11, Trc-12, Trc-13, Trc-
14, Trc-15, Trc-16, Trc-17, Trc-19 and Trc-20) were placed
into different groups. Microscopic examination was carried
out according to Bissett (1984, 1991 a,b, c) 7 classification
method. For the identification of Trichoderma spp. 3-7 days
old culture grown on PDA was used. The Trichoderma strains
were morphologically identified by using cultural characters
like colony growth rate, colony colour, growth pattern, colony
edge, mycelial form, mycelial colour and presence or absence
of chlamydospores etc. Accordingly 20 Trichoderma isolates
were grouped into 4 different Trichoderma spp. i.e. T.
hamatum (6 isolates), T harzianum (7 isolates), T. koningii (3
isolates) and T. asperellum (4 isolates)
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Table 1: Abstract of Trichoderma spp. isolated from soils of
Western Maharashtra

Sr.No| Name of the District Number of Trichoderma Isolates
1. Ahmednagar 03
2. Dhule 01
3. Jalgaon 02
4. Kolhapur 01
5. Nandurbar 01
6. Nasik 02
7. Pune 03
8. Sangli 03
9. Satara 03
10. Solapur 01

Total 20

Table 2: Details of Trichoderma isolates recovered from soils of
different districts of the Western Maharashtra

Sr. Na_lme of Taluka District Isolate | Month/
No. village No. Year

1. Chopda Chopda Jalgaon Trc-1 | Aug.2017
2. | Dhabewadi Patan Satara Trc-2 | July.2017
3. Bhor Bhor Pune Trc-3 | Aug.2017
4. Sinnar Sinnar Nasik Trc-4 | Aug.2017
5. Indapur Indapur Pune Trc-5 | Sept.2017
6. Vita Khanapur | Sangali Trc-6 | Aug.2017
7. Kavath_e Shirur Pune Trc-7 | June.2017

Yemai

8. Malshiras | Malshiras | Solapur Trc-8 | Aug.2017
9. Parner Parner |Ahmednagar Trc-9 | Aug.2017
10. Niphad Niphad Nasik Trc-10 | Aug.2017
11. Sakri Sakri Dhule Trc-11 | Aug.2017
12. Man Man Satara Trc-12 | July.2017
13. Palus Palus Sangali | Trc-13 | Aug.2017
14. Pathardi Pathardi |Ahmednagar] Trc-14 | June.2017
15. Rahuri Rahuri  |Ahmednagar Trc-15 | June.2017
16. Pachora Pachora Jalgaon | Trc-16 | Sept.2017
17. Tasgaon Tasgaon Sangali | Trc-17 | Oct.2017
18. Khatav Khatav Satara Trc-18 | Aug.2017
19. Shahada Shahada | Nandurbar | Trc-19 | Aug.2017
20. | Radhanagari |Radhanagari] Kolhapur | Trc-20 | Aug.2017

Table 3: List of Trichoderma spp. obtained from different
geographical locations of Western Maharashtra

. . Place
Isolate No. Trichoderma species (Soil sample)

Trc-1 T. harzianum Chopda
Trc-2 T. asperellum Dhabewadi
Trc-3 T. harzianum Bhor
Trc-4 T. harzianum Sinnar
Trc-5 T. koningii Indapur
Trc-6 T. harzianum Vita
Trc-7 T. hamatum Kavathe Yemai
Trc-8 T. hamatum Malshiras
Trc-9 T. harzianum Parner
Trc-10 T. hamatum Niphad
Trc-11 T. asperellum Sakri
Trc-12 T. harzianum Man
Trc-13 T. koningii Palus
Trc-14 T. hamatum Pathardi
Trc-15 T. hamatum Rahuri
Trc-16 T. asperellum Pachora
Trc-17 T. asperellum Tasgaon
Trc-18 T. hamatum Khatav
Trc-19 T. harzianum Shahada
Trc-20 T. koningii Radhanagari

4. Conclusions
In the respective study, we isolated and identified 20 isolates
of Trichoderma. Among them, isolates were grouped into 4
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different Trichoderma spp. i.e. T. hamatum (6 isolates), T
harzianum (7 isolates), T. koningii (3 isolates) and T.
asperellum (4 isolates).
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