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Use of Trichoderma in Soil Borne Disease Management

Jitendra Kumar* and Anila Doshi
Department of Plant Pathology,
Maharana Pratap University of Agriculture and Teatbgy, Udaipur, Rajasthan-313001
*Email of corresponding author: jitpatho@gmail.com

Trichoderma spp. have been exceptionally good models for stgdybiocontrol
because they are ubiquitous, easy to isolate attdreu grow rapidly on many
substrates, are rarely pathogenic on higher plaictsas mycoparasites, compete well
for food and site, produces antibiotics, and hawayme systems capable of attacking a
wide rangeof plant pathoger.

Introduction

Species offrichodermahave provided varied levels of control of a numb&important soil
borne plant pathogens, includifythium aphanidermatum, Rhizoctonia soland Sclerotium
rolfsi. However, research ofrichodermaspp. as biocontrol agents of root diseases of pakn
plants caused byhytophthoraspp. is limited. Trichodermaspp. has been implicated as
microorganisms involved in control of soil borneami pathogens in suppressive soils and
composted bark media. This genus is frequenthaiedl from suppressive soil, composted bark
media and plant roots infected with pathogens.

Isolation from soil

Trichodermais isolated from the soil by usifigichodermaselective medium developed by Elad
and Chet (1983). Collect soil samples from thedfiehix well and make it into fine particles.
Soil samples should be collected in root zone &% ®m depth and from rhizosphere wherever
possible. Ten gram of soil sample is taken, angexuged in 100 ml of sterile distilled water and
stirred well to get 1 : 10 dilution. Transfer onéfrom this to 9 ml of sterile water in a test tube
to get 1: 100 dilution. Make serial dilutions bwrsferring one ml of suspension to subsequent
tubes to get dilution of 1: 1 0,000. Transfer onkeaithe desired soil suspension to sterile
petriplates. Pour 15 ml of melted and coolédchodermaselective medium in the same
petriplates. Rotate the plate gently and allowdidgy, incubating at room temperature for 5-7
days and observe for the development of fungalrmeso Trichoderma colonies will be white
initially and turn to green. Count the number oflocies developing in individual plates.
Transfer the individual colonies to potato dextragar slants.

Testing Method: Dual Culture Technique

It consists of growing the test organism and thi&@genic organism on the same plate. This can
be done by the following procedure. Transfer 15380f melted and cooled PDA to sterilized
petridishes. Allow it to solidify. Transfer 8 mmsdi of test organism to one end of the petriplate.
In the opposite end, 8 mm disc of the pathogenituiis transferred in the same petriplate.
Incubate the plate at room temperature. Observaléhelopment of inhibition zone. Observe
under microscope where both the test organismfamgdthogen come in contact.
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Mass Production

Molasses yeast medium (Molasses 30g + yeast 5g +

water 1000ml) is prepared in conical flasks and

sterilized at 1.1 kg/cffor 20 minutes.T. viride

culture is inoculated by taking a fungal disc frath

day old culture and incubated for 10 days. This

serves as mother culture. Molasses yeast medium is

prepared in a fermenter and sterilized. Then, the

mother culture is added to the fermenter @ 1.5

litre/50 litres of medium and incubated at room

temperature for 10 days. The fungal biomass and

broth are mixed with talc powder at 1: 2 ratio. Thixture is air dried and mixed with carboxy
methyl cellulose (CMC) @ 5g / kg of the productidtpacked in Polythene covers and used
within 4 months.

Quality Control Specifications
1. Fresh product should contain not less
than 28 X 16cfu/ g

2. After 120 days of storage at room
temperature, the population should be
10 x 16 cfu / g.

3. Maximum storage period using tal
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6. Moisture content of the final produc oluge
should not be more than 20%. —
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Benefits of Trichoderma TR e brancing v
1. Disease Control:Trichodermais a VI gt e} (Tpreudokoningi
potent biocontrol agent and useu

extensively for post-harvest disease control. I$ Ieen used successfully against various
pathogenic fungi belonging to various genera, Fisarium PhytoptharaandSclerotium.

2. Plant Growth Promoter: Trichodermastrains solubilize phosphates and micronutriefie.
application of Trichodermastrains with plants such as grasses increasesutmer of deep
roots, thereby increasing the plant's ability sisedrought.

3. Biochemical Elicitors of Disease Resistanc&richodermastrains are known to induce
resistance in plants. Three classes of compouradsate produced byrichodermaand induce
resistance in plants are now known. These compoundsice ethylene production,
hypersensitive responses and other defence reketions in plant cultivates.

4. Transgenic Plants:Introduction of endochitinase gene framchodermainto plants such as
tobacco and potato plants have increased thestamsie to fungal growth. Selected transgenic
lines are highly tolerant to foliar pathogens sasllternaria alternata A. solanj andBotrytis
cirereaas well as to the soil-borne pathogBhjzoctoniaspp.
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5. Bioremediation: Trichodermastrains play an important role in the bioremedimaf soil that
are contaminated with pesticides and herbicidesy Have the ability to degrade a wide range of
insecticides: organochlorines, organophosphatesarbnates.

Trichoderma species can be identified based onntbephology and colour of the
colonies obtained on the potato dextrose agar medkurther identification can be confirmed
on the basis of the morphology of the conidia andidiophores of differenffrichoderma
species when viewed under a microscope. The faligwahart can be helpful in identifying
Trichoderma species.

Disease Control
Trichodermaspp. are very widely used to control various crigeases effectively and some of
them are given below.

Sr. No. | Name of the Crop Name of the Disease |Disease causing agent

1. Elephant foot yai Collar roi Sclerotium rolfs

2. Chilli, Tomato, Brinja Damping oft Pythium, PhytopthareFusariun
3. Ginger, Turmeric, Onic Rhizome rof Pythium, Phytopthara, Fusarit
4, Banana, Cotton, Tomato, Brir | Wilt Fusarium oxysporu

Method of application

Seed treatment:Mix 10g of Trichoderma formulation per litre of cadung slurry for treatment
of 1kg of seed before sowing, particularly for @sepulses and oilseeds.

Nursery treatment: Drench nursery beds with @ 5 Trichoderma formutetiper litre of water
before sowing.

Cutting and seedling root dip: Mix 10 g of Trichodermaformulation per litre of water and dip
the cuttings and seedlings for 10 minutes befoaatpig.

Soil treatment: Mix 1kg of Trichodermaformulation in 100 kg of farmyard manure and cowver
for 7 days with polythene. Turn the mixture in gv8r4 days interval and then broadcast in the
field.

Trichoderma formulations: Important commercial formulations are availablethie name of
Sanjibani, Guard, Niprot and Bioderma. These foatiohs contain 3x10cfu per 1 g of carrier
material.

Biocontrol mechanisms

Antagonist microorganisms, such aschoderma reduce growth, survival or infections caused
by pathogens by different mechanisms like competjtiantibiosis, mycoparasitism, hyphal
interactions, and enzyme secretion.

Competition: It is the phenomenon in which the pathogen andrtreduced biocontrol agent
(antagonist) compete for the availability of speamed nutrients. During this process, the
antagonist may suppress the growth of the path@ggulation in the rhizosphere and thus
reduce disease development. For exampiehoderma harzianumeduces collar rot in elephant
foot yam by 80-85%.

Antibiosis: Trichodermastrains are known to produce antibiotics and tgxwisich are volatile
or nonvolatile in nature, and have a direct eftecbther organisms. Examples of such chemicals
are trichothecin and a sesquiterpine, Trichodertin&t has antimicrobial effect on bacteria and
fungi.

Mycoparasitism: It is the phenomenon in which the antagonist fyragasitize other fungi. The
mechanism covers different stages of interactions.

First stage:Chemical stimulus of pathogenic fungi attracts dmagonist fungi and induces a
chemotropic response of the antagonist.
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Second stageRkecognition between the pathogen and the antagsrdsie to the lectins.

Third stage: It is followed by the interactions between hyphdetlme pathogen and the
antagonist. The antagonist (Trichoderma) hyphaleeeigrow along the host hyphae or coil
around it and secrete different lytic enzymes saglthitinase, glucanase and pectinase that are
involved in the process of mycoparasitism. Exammésuch interactions ar€. harzianum
acting againstFusarium oxyporum, F. roseynt. solani Phytophthara colocaciaeand
Sclerotium rolfsii

Conclusion

Trichodermais free-living fungi that are common in soil arabt ecosystems. They are highly
interactive in root, soil and foliar environment$ey produce or release a variety of compounds
that induce localized or systemic resistance resgoin plantsTrichodermastrains have long
been recognized as biological agents, for the obmifr plant disease and for their ability to
increase root growth and development, crop proditygtiresistance to abiotic stresses, and
uptake and use of nutrients.




