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In the present study, 25 soil samples were collected from the different location
of U.P and M.H. and 17 Trichoderma isolates were obtained belonging to three
different species T. harzianum, T. viride and T. koningi. All the obtained
isolates were studied microscopically for their species level identification.
Morphological characterization of all the isolates was done. All the isolates
were screened against Fusarium oxysporum f. sp. lycopersci for their efficacy
through dual culture technique.Highest,mygcelium:sinhibition ~wasorecorded
with SVPU-Thar7, (81.40 %) and minimum with SVPU-Thar4 (57.05%).

Introduction

Modern agricultural practices are getting
affected by various problems such as disease,
pest, drought, decreased soil fertility etc. due
to the increasing use of chemical pesticides.
The fungal disease are one of the major cause
of crop productivity lose in India. This
damage is estimated to be Rs.50,000 crores
annually. Tomato (Lycopersicon esculentum
Mill.) is the second most important vegetable
crop next to potato grown in almost all parts
of India. It is a rich source of vitamins A and
C. The present world production is about 100
million tons of fresh fruit produced on 3.7
million hectare. It is affected by several
diseases, wilt of tomato caused by Fusarium
oxysporum f. sp. lycopersici (Sacc.) is the

1976; Srinon et al., 2006). It is a devastating
disease causing considerable economic losses
ranging from 10-80% vyield loss in tomato
production (Keshwan and Chaudhary, 1977).
Fusarium wilt is soil-borne in nature
application of fungicides to control this
disease is not very effective. However, the
regular use of chemical fungicides is harmful
for the environment (Lewis et al., 1996).
Hence, there is a need to develop eco-friendly
practices for the control of soil borne
phytopathogens. Recent trends favor the use
of natural plant extracts, biological control
agents and several others components. The
various types of biological control agents
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such as bacteria and fungi are involved in
biocontrol activity. Biological control agents
(BCAs) offer an alternative to the chemical
based control of fungal phytopathogens as
they can kill or limit the growth of pathogens
without posing threat to the environment.
Various bacteria, fungi and protists are known
to have such features. Various mechanisms
involved in  biocontrol  process are:
competition for nutrients, secretion of lytic
enzymes, secretion of toxic metabolites and
direct parasitism on host (Agrios, 2005).
Members of the genus Trichoderma are well
known BCAs (Elad et al., 1983; Chet, 1987).
It has been very effectively used for the
control of large number of soil borne plant
pathogen like Phytophthora, Rhizoctonia,
Sclerotium, Phythium, Fusarium, Sclerotinia,
and  Galumannomyces.  Presently, for
commercialization purpose there are mainly
three  species used viz, Trichoderma
harzianum,  Trichoderma  viride and
Trichoderma koningii.

In recent years biological control of soil borne
plant pathogens is very popular (Hanafi,
2003; Giotis et al., 2009). Successful
reductions of Fusarium wilt in many crops
with application of different species of
Trichoderma have been found. However, it is
also reported that all the isolates of
Trichoderma spp. are not equally effective in
control of pathogen in vitro and in vivo
conditions to control diseases. Therefore,
specific isolates are needed for successful
control of a particular pathogen.

The main objective of the present
investigation is to check the antagonistic
potential of Trichoderma isolates against F.o.l
under in vitro conditions.

Materials and Methods
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Collection, isolation identification and
purification of fungi isolated from
rhizospheric and non rhizospheric soil

Soil samples were collected from the
rhizosphere soil of different crop niches in
Uttar Pradesh (India). Five- fold serial
dilutions as described by Singh and Singh,
(1970) for each soil sample was prepared in
sterilized distilled water and 0.5 ml diluted
sample was poured on the surface of
Trichoderma Specific Medium (TSM) (Elad
et al., 1981). Plates were incubated at 28 +
2°C for 96 h, morphologically different
colonies appearing on the plates were purified
on Potato Dextrose Agar Medium (PDA)
(HiMedia, India)

Test pathogen i. e. Fusarium oxysporum f. sp.
lycopersici (ITCC no. 1322) was procured
from division of Plant Pathology, IARI, New
Delhi.

Morphological identification

Cultural and morphological observations of
colony were based on Trichoderma isolates
grown on PDA for 7 days in an incubator at
25+ 2°C with altering 12h/12h fluorescent
light/ darkness. Characters of the conidium-
bearing structures and conidia were assessed
for each isolate (Table 2).

of

Antagonistic Trichoderma

Isolates

Activity

The dual culture technique described by
Morton and Stroube was used to test the
antagonistic ability of 17 isolates of three
different Trichoderma spp. viz; T. harzianum,
T. viride, T. koningii, against Fusarium
oxysporum f.sp.lycopercsi. The pathogen and
Trichoderma spp. were grown on PDA for a
week at 25 = 2°C. 5mm disc of the target
fungi cut from the periphery was transferred
to the Petri dish previously poured with PDA.
Trichoderma spp. was transferred aseptically
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in the same plate of opposite end and were
incubated at room temperature with alternate
light and darkness for 7 days and observed
periodically. Control plates were maintained
without Trichoderma. The experiment was
replicated thrice and percent growth inhibition
was calculated by the formula of I = (C”T)/C
x 100, where C is mycelial growth in control
plate, T is mycelial growth in test organisms
inoculated plate and 1 is inhibition of mycelial
growth. Vincent et al., (1999).

Results and Discussion

A total of 25 soil samples were collected from
the different locations of U.P. and M.H. Out
the 25 soil samples 17 isolates of
Trichoderma were obtained belonging to
three different species T.harzianum, T.viride
and T.koningii. Microscopic studies were
done for the species level identification.
Cultural and physiological studies of all the
isolates were also done. Antagonistic
potential of 17 isolates of three Trichoderma
species was determined through dual culture
technique (Table 3).

Table.1 Isolation of different Trichoderma isolates

S.N | Location District/State Crop/field Strain name
1. Vill-Chirori Meerut (UP) Paddy SVP-Tkoni 1
2. P.D.K.V. Akola (M.H) Pitunia SVP-Tkoni 2
3. P.D.K.V. Akola (M.H) Chrysenthimum | SVP-Tkoni 3
4. Anand sagar Akola(M.H) Wheat SVP-Tharz 1
5. P.D.K.V. Akola (M.H) Cotton SVP-Tharz 2
6. Ag. Collage PDKV Akola(M.H) Marigold SVP-Tharz 3
7. P.D.K.V. Akola (M.H) Marigold SVP-Tharz 4
8. |P.D.K.V. Akola (M.H) Marigold SVP-Tharz 5
9. Anandsagar Akola(M.H) Bamboo SVP-Tharz 6
10 | Ganganagar Meerut (UP) Black Gram SVP-Tharz 7
11. | Ganganagar Meerut (U.P) Garlic SVP-Tharz 8
12. | Ganganagar Meerut (U.P) Pea SVP-Tharz 9
13. | Ganganagar Meerut (U.P) Pea SVP-Tharz 10
14 | Village Rajpura Meerut (U.P) Wheat SVP-Tharz 11
15. | Village Rajpura Meerut (U.P) Garlic SVP-Tviri 1
16. | Village Rajpura Meerut (U.P) Sugarcane SVP-Tviri 2
17. | Village Rajpura Meerut (U.P) Sugarcane SVP-T
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Table.2 Morphological descriptors used for characterization of native isolates of Trichoderma spp

Strain
Name Colony growth Colony Reverse Colony Mycelial Mycelial Conidiation | Conidiophore Conidia | Conidial | Chlamydos
rate (cm/day) colour Colour edge form colour branching wall colour pores
SVP- 7-8 in 3days Dirty Yellowish Smooth Floccoseto | Watery Ring like Highly branched, | Rough Green Not
Tkoni 1 green Arachnoid white zones regular observed
SVP- 8-9 in 3days Green Light yellow | Smooth Floccose to | Watery Ring like Branched, Rough Green Not
Tkoni 2 Arachnoid white zones regular observed
SVP- 6-7 in 3days Blackish Dark Smooth Arachnoid Watery Ring like Branched, Rough Green Not
Tkoni 3 green brownish white zones regular observed
SVP- 8-9 in 3days Dark Colourless Wavy Floccose to | Watery Ring like Highly branched, | Smooth Green Not
Tharz 1 green Arachnoid white zones regular observed
SVP- 8-9 in 3days Green to Yellowish Smooth Floccose to | Watery Ring like Branched, Smooth Green Not
Tharz 2 dark green Arachnoid white zones regular observed
SVP- 8-9 in 3days Light Colourless Smooth Floccose to | Watery Ring like Highly branched, | Smooth Green Not
Tharz 3 green Arachnoid white zones regular observed
SVP- 5-6 in 3days Snow Orange Smooth Floccose Watery Ring like Branched, Smooth Green Not
Tharz 4 white white zones regular observed
green
SVP- 8-9 in 3days Whitish Colourless Smooth Floccose to | Watery Ring like Branched, Smooth Green Not
Tharz 5 green Arachnoid white zones regular observed
SVP- 8-9 in 3days Cottony Yellowish Smooth Floccose to | Watery Ring like Branched, Smooth Green Not
Tharz 6 white Arachnoid white zones regular observed
green
SVP- 8-9 in 3days Light Light yellow | Smooth Floccoseto | Watery Flat Branched, Smooth Green Not
Tharz 7 green Arachnoid white regular observed
SVP- 7-8 in 3days Watery Colourless Wavy Watery Ring like Branched, Smooth Green Not
Tharz 8 white Arachnoid white zones regular observed
SVP- 8-9 in 3days Snow Colourless Smooth Floccose to | Watery Ring like Branched, Smooth Green Not
Tharz 9 white Arachnoid white zones regular observed
green
SVP- 8-9 in 3days Light Yellowish Smooth Floccose to | Watery Ring like Branched, Rough Green Not
Tharz 10 green Arachnoid white zones regular observed
SVP- 8-9 in 3days Snow Colourless Smooth Floccose to | Watery Flat Highly branched, | Smooth Green Not
Tharz 11 white Arachnoid white regular observed
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SVP-Tviri | 8-9in 3days Dark Colourless Smooth Floccoseto | Watery Ring like Highly branched, | Rough Green Not
1 green Arachnoid white zones regular observed
SVP-Tviri | 8-9 in 3days Greyish Colourless Smooth Floccose to | Watery Ring like Branched, Rough Green Not
2 green Arachnoid white zones regular observed
SVP-T 8-9 in 3days Dirty Dark Smooth Floccoseto | Watery Ring like Ball like Rough Green Not
green greenish Arachnoid white zones structure observed
Table.3 In vitro antagonistic activity of Trichoderma isolates againsnst Fol
Growth of Fol at 72h(cm)
S| Trichodermasp | Mycelial growth % inhibition in mycelial growth
no.
1 SVPT-koni 1 1.450 72.10
2 SVPT-koni 2 1.267 75.60
3 SVPT-koni 3 1.467 71.70
4 SVPT-har 1 1.233 76.00
5 SVPT-har 2 1.300 75.00
6 SVPT-har 3 1.300 75.00
7 SVPT-har 4 2.233 57.05
8 SVPT-har 5 1.433 72.00
9 SVPT-har 6 1.433 72.4
10 SVPT-har 7 0.967 814
11 SVPT-har 8 1.367 73.71
12 SVPT-har 9 1.367 73.71
13 SVPT-har 10 1.333 74.40
14 SVPT-har 11 1.467 71.70
15 SVPT-viri 1 1.400 73.0
16 SVPT-viri 2 1.167 77.5
17 SVPT- 1.733 66.60
18 Control 4.20
CD @ 5% 0.131
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Fig.1 Antagonistic activity of Trichoderma spp. on the
Fusarium oxysporum f.sp.lycopersici (cm.).
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In the present investigation, screening of the
Trichoderma isolates was done against
Fusarium oxysporum f. sp. lycopersici, The
potential strains ~ were characterized
microscopically. Soil borne fungal plant
pathogens are causing economically damage
whose pathogenic activities are reducing with
the use of fungicide application to minimize
losses in plant yield, and quality.

So now the scientists exploit the eco-friendly
biological methods of disease control through
development of non chemical based biocontrol

processes. Among fungal antagonists,
Trichoderma have been the most
commercialized and efficacious inoculants

used world over for the control of soil borne
fungal plant pathogens (Elad and Kapat, 1999
and Harman, 2010). Biocontrol agents are also
known to provide habitat specific suppressive
effects.

Several reports indicate that Trichoderma
species can effectively suppress Fusarium wilt
pathogens (Vipul et al., 2016). Trichoderma
species has multiple mechanisms of action,
including coparasitism via production of
chitinases, 2-1-3 glucanases and 2-1-4
glucanases, antibiotics, competition,
solubilisation of inorganic plant nutrients,
induced resistance and inactivation of the
pathogen’s enzymes involved in the infection
process (Altomare et al., 1999 and Howel,
2003).
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