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Abstract: Trichoderma is a promising candidate for the biological control of plant pathogenic fungi. While
planning the application of antagonistic Trichoderma strains for the purposes of biological control, it is very
important to consider the environmental parameters affecting the biocontrol agents in the soil. A series of
abiotic  and  biotic  environmental  parameters  has  an  influence  on the biocontrol efficacy of Trichoderma.
The major bottleneck of biopesticides is the shelf life and inconsistent performance. In order to overcome this
problem, the present study the liquid formulation was used to increase the shelf life of Trichoderma. Oils like
paraffin oil, soya bean oil, combination of paraffin oil and glycerol, soya bean oil and glycerol were used, among
which paraffin oil showed higher activity.
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INTRODUCTION Sclerotinia species. List of Trichoderma exhibiting

Trichoderma viride is an antagonistic fungus that is in cotton against R.solani [1], T. harizianum in bean
present in all soils and other diverse habitats. This strain against  Colletotrichum  and  botrytis,  Alterneria solani
is highly rhizosphere competent, i.e., able to colonize and in  tomato, B. cinerea, T.asperellum in pepper and
grow on roots as they develop. Once they come into tobacco  cucumber  against   Pseudomonas   syringae.
contact with roots, they colonize the root surface or The composition and concentration of substrate are
cortex, depending on the strain. When added in seed important  in  improving  the   performance of
treatment it colonize the root surfaces even when roots antagonists.  The  commonly  used  carrier  materials are
are present one meter or even below the soil surface and talc (magnesium tri silicate), kaolinite clay, bentonite clay,
they can persist at useful numbers up to 18 months after peat, lignite, etc.
application. In addition to colonizing roots, Trichoderma
viride attack, parasitize and otherwise gain nutrition from MATERIALS AND METHODS
other fungi. Since Trichoderma spp. grow and proliferate
best when there are abundant healthy roots, they have Bioefficacy: To evaluate the in vitro antagonistic activity
evolved numerous mechanisms for both attack of other of Trichoderma viride against phytopathogens, a 5 mm
fungi and for enhancing plant and root growth. Several bore  was  made from an actively growing culture plate
new general methods for both bio control and for causing and  placed on  the  periphery  of  the   Malt   dextrose
enhancement of plant growth have recently been agar plate. Similarly test pathogen was placed on the
demonstrated and it is now clear that there must be opposite  side  of  the  plate  and  incubated  at   30°C  for
hundreds of separate genes and gene products involved 5 days. Antagonistic activity was measured as zone
in these processes. A recent list of mechanisms follows: inhibition and growth reductions.
mycoparasitism, antibiosis , competition for nutrients or
space , tolerance to stress through enhanced root and Shelf   Life   Study   in   Different   Oil  Formulations:
plant development Solubilization and sequestration of Dry  spores  were harvested from the solid substrates
inorganic nutrients ,Induced resistance, Inactivation of after  12  days  of  incubation  using   100   mesh  sieve.
the pathogen’s enzymes. The agricultural importance of The  initial  population was set to 2 x 10  Cfu/g with help
the genus is that some Trichoderma species possess [1] of haemocytometer. Two grams of dry spore was
good antagonistic abilities against plant  pathogenic aseptically transferred into presterilized 100 ml of liquid
fungi, e.g. Fusarium[2], Pythium[3], Rhizoctonia [4]and carrier.

antagonistic  activity  against   phytopathogens, T. virens
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Five different liquid carrier were used viz., T1: Paraffin The studies about the effects of different
oil + glycerol (1:1) ratio, T2 : Paraffin oil + soybean oil (1:1) environmental factors on mycoparasitic Trichoderma
ratio, T3 : Soybean oil + glycerol (1:1) ratio, T4: Paraffin oil strains, indicating, that in order to reach effective
and T5: Soybean oil. The formulations were kept in room biological control, it is necessary to broaden our
temperature and the population was analysed at every knowledge  about  the  ecophysiology of this genus.
week interval. The results were recorded in terms of cfu Based  on  our  results,  competition  and  mycoparasitism
against control. of Trichoderma can remain active even under

RESULT AND DISCUSSION growth, which suggests the possibility of strain

Bioefficacy of Trichoderma viride: Among the 4 test tools for strain improvement involve mutagenesis,
phytopathogens,  the antagonistic activity of T. viride
was effective  against Rhizoctonia solani (54.91%)
followed by 39.39% Macrophomina phasiolina, 37.11%
Aspergillus flavus and 28.40% against Fuasarium
carthami.

Oil   Based    Formulation    of    Trichoderma    viride:
The shelf life study reveal that the survibility of
Trichoderma  viride  in  paraffin  oil  was  better  than
other   formulation   with   28x10   Cfu/ml   followed  by8

soya bean oil with 6x10  Cfu/ml at 49  day. There was a7 th

steep  declain  of  population level in formulation T1,T2
and T3 at 14  day . In all the formulation, sedimentation orth

buoyancy was recorded. 

environmental conditions unfavorable for mycelial

improvement   for   better   stress   tolerance.  Effective

protoplast fusion and genetic transformation. The
formulation study states that it can be also promoted in
liquid formulation which has higher shelf life and stress
protection. However in-depth study is required for the
commercialization.

The study   showed   that   application   of  paraffin
oil  increases  the shelf life of Trichoderma, which was
used  as  a biofungicide comparing to the solid
formulation   of   biofungicide   used,   liquid  formulation
of Trichoderma was more effective to control the
phytopathogens. Application of liquid formulation of
Trichoderma in the field helped the farmers in promising
better yield.

Table 1: Bioefficacy of Trichoderma viride against fungal phytopathogens

% Inhibition over control

----------------------------------------------------------------------------------------------------------------------------------------------------------

Antagonist Fusarium carthami Macrophomina phasiolina Aspergilus flavus Rhizoctonia solani

Trichoderma viride (TNAU) 28.40 39.39 37.11 54.91

Table 2: Oil based formulation of Trichoderma viride

Shelf life of Trichoderma in oil formulations

----------------------------------------------------------------------------------------------------------------------------------------------------------------

Interval T1 T2 T3 T4 T5

O day 5 x 10 5 x 10 5 x 10 5 x 10 5 x 109 9 9 9 9

7  day 6 x 10 40 x 10 20x10 45x10 38x10th 8 8 8 8 8

14  day 4 x 10 3.3x10 6.1 x10 43 x10 36 x10th 4 7 7 8 8

21  day 6.9 x 10 6x 10 9.2 x 10 40 x10 26 x 10st 3 5 6 8 8

28  day 2 x 10 2.1 x 10 1.1 x 10 36 x10 13x 10th 2 3 4 8 8

35  day 1 x 10 3.7x 10 Nil 33 x10 3.4 x 10th 2 8 8

42  day Nil 2.2x 10 Nil 28 x10 21 x10nd 2 8 7

49  day Nil Nil Nil 28 x10 6 x 10th 8 7

Treatments

T1:  Paraffin oil + glycerol (1:1) ratio

T2:  Paraffin oil + soybean oil (1:1) ratio

T3:  Soybean oil + glycerol (1:1) ratio

T4:  Paraffin oil

T5:  Soybean oil
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Fig. 1: Bio efficacy of Trichoderma viride against phytopathogens

Fig. 2: Shelf life of Trichoderma viride in different oil formulations
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