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ABSTRACT

Fungal phytopathogens are cause of many plant diseases and much loss of crop yields,
especially in tropical and subtropical regions. Chemical fungicides are extensively used in
agriculture. However, these products may cause problems such as environmental pollution and
affect human health. Microorganisms as biocontrol agents have high potential to control plant
pathogens and no effect on the environment. In the present study antagonistic activity of some
soil fungi against pythium debaryanum were studied in in vitro dual culture experiments. All the
Trichoderma sp. showed the ability to inhibit the pathogen some of the species showed
variability in the percentage of inhibition were discussed.
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INTRODUCTION

Fungal phytopathogens are the causes of many glaedses and much loss of crop yields,
especially in subtropical and tropical regions (B1er and Boland,2003).

Chemical fungicides are extensively used in contaamy agriculture. However, these products
may cause problems such as environment pollutidreéfiect on human health.

Microorganisms as biological control agents haigh Ipotential to control plant pathogens and
no effect on the environment (or) other non-taegianisms. In the present scenario numerous
reports are available on the potential use of tcb agents as replacements of agrochemicals
(Schimizu et al., 2000; Yanget al., 2008). However their usage is not extensive,etioee
constant need is required for more effective chahtreatments.
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Chilli is an important vegetable crops of Indiagtbws tropical and sub-tropical Climates.The
plant Capsicum annuum belongs to the family Solanaceae (Night shade)tlijnd®rbs, while
some others are climbers.

The family contains 90 genera and 3000 speciesy@¥iak and Tripathi 2002) chilli suffers from
many diseases caused by fungi, bacteria, virusesatodes and also biotic stress.

Chilli (Capsicum annuum L) is an important spices crop grown all over therld. Pythium
species are essentially soil borne pathogenic fumlich causes seed rot and damping off of
many crops including chilli and tomato (Shah-Snaitid Burns 1996).

Pythium, the largest genus of Pythiaceae is represente®bgpecies present in the soil and
many species occur only in aquatic situations asogdhiytes. A majority of the species are soil
inhabitants and a few occur even in Mycorrhizaloaggion. Pythium species are rarely host

specific (Rangaswamy,1989%ythium debaryanum parasitizes seedlings of many plants and
caused a destructive disease known as damping off.

Pythium damping off is a very common problem in field ayjrden houses, where the organism
kills newly emerged seedling (Jarvis,1992).

Biological control refers to the management of peExtulation below damaging levels through
employing their own natural enemies. Improvementagricultural output is attributed to
increasing use of synthetic chemicals. These cldsimclude nematicides, weedicides,
fungicides etc., and many of these chemicals atebimalegradable hence become toxic to the
living organisms.

Controlling this pathogen using biocontrol agenth elp in enhancing the yield of the crop.
Keeping this fact in mind as the objective anmfiewas made to isolate the soil fungi showing
antagonistic activity again®ythium debaryanum.

Trichoderma sp. possesses innate resistance to most agraduthiemicals, including fungicides,
although individual strains differ in their resiste. Some times have been selected (or) modified
to be resistant to specific agricultural chemicd®st manufactures ofrichoderma strains for
biological control have extensive lists of susdaipties or resistance to a range of pesticides
(Kamal Krishna Pal and Brain Mc Spadden Garden@6g0richoderma spp., andsliocladium
virens which was recently named &sichoderma virens are well known antagonistic fungi
useful in controlling soil borne diseases.They hiawen used against disease causeytiyum
spp(Howell and Stipanovic 1988 al.,).Mutants of Trichoderma virens that do not produce
gliotoxin are reduced in their ability to contfeythium damping off.

Amongst these fungilrichoderma spp are the most widely used for examptéchoderma
harzianum, T. hamatum, T. koeningii andT. viride are known to control damping off caused by
Rhizoctonia andPythium species in the field (Papavizas,1985).
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MATERIALSAND METHODS

Studies on theinteraction between Pythium debaryanum and soil fungi

The test pathogen and the soil mycoflora were studiith dual culture plate technique under
vitro condition. The test pathog@&ythium debaryanum and the soil fungi vizAspergillus flavus

, A. fumigatus, A.niger, A.sydowi, A. sulphureus, Penicillium sp,T. harzanum, T. Koeningii, &

T. viride were grown separately on PDA medium. The agar bldkfrom actively growing
margin of individual species of soil fungi and tesgjanism were inoculated juxtaposed to each
other approximately 3 cm apart on potato dextrage anedium in petriplates. Three replicates
for each set were maintained. Controls were sedirigle and dual inoculated cultures at the
fungus. The position of the colony margin on thekbaf the disc was recorded daily.

Assessments were made when the fungi had achievedalibrium after which there was no
further alteration in the growth. Since both of theganisms were naturally inhibited. The
assessment was made for both organisms. The pageeinthibition of growth was calculated as
follows.

Percentage of inhibition of growth

= r-x100
T

r = growth of the fungus from the centre of theoogl towards the centre of the plate in the
absence of antagonistic fungus.

r ' =growth of the fungus from the centre of théooy towards the antagonistic fungus.

The colony interaction between test pathogen arnldfwogi was proposed methods (Porter
2000,Skidmore and Dickinson 1976).

RESULTS

Antagonistic activity of Aspergillus speciesPenicillium species andlrichoderma species
againstPythium debaryanum were studied byn vitro dual culture experiment. All the species of
Trichoderma showed the ability to inhibit the pathogen. Butstaespecies showed variability in
the percentage of inhibition.

Aspergillus flavus, A.fumigatus, A.niger, A.sydowi, A.sulphureus, Penicillium sp. and three
biocontrol agents namelirichoderma harzianum, T.Koeningii and T.viride were tested against
one plant pathogen namd®ythium debaryanum.

The percentage inhibition of growth of pathogenimgalrichoderma harzianum, T.koeningii
and T.viride were 66.6, 62.5 ,60.4 percentage with respectively
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Table 1. Colony interaction between Pythium debaryanum_and Soil fungi

SNO | Growth response of the antagonist and

Anta

onistic fungi tested

test fungus A. A. A. A.
fla | fum | nig | sul
1 Colony growth of the pathogen towards26 27 26 20
antagonist (mm)
2 Colony growth Qf the pathogen away o 21 29 21
from the antagonist (mm)
3 % growth |nh|b.|t|on of_ the pathogen Nysal 437| 4548 s58.
the zone of the interaction (mm)
4 %Colony growth of the antagonist |n
control ie. Growth towards the centre |of
the plate in the absence of the patho ;eﬁs 36 40 35
(mm)
5 Colony growth of the antagonist away 5o 21 19 o
from the pathogen (mm)
0 A R TEa
6 _An grovyth of inhibition in the zone Cf26.3 416| 528 31
interaction
Afla - Aspergillus flavus, A. fum -Aspergillus fumigatus
A.nig -Aspergillus niger, Asul - Aspergillus sulphureus
A.syd - Aspergillus sydowi, P.sp Penicillium species
T.har -Trichoderma harzanum, T.koe - Trichoder ma koeningii
T.vir - Trichoderma viride

Antagonistic Activity of Fungai Against Pythium debaryanum

1. Aspergillus flavus vs Pythium debaryanum
2. Aspergillus fumigatus vs Pythium debaryanum
3. Aspergillus niger vs Pythium debaryanum

PLATE
AMTAGONISTIC ACTIVITIES
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4. Asper gillus sul phureus vs Pythium debaryanum
5. Aspergillus sydowi vs Pythium debaryanum
6. Penicillium spp vs Pythium debaryanum

PFLATE-m

ANTAGONISTIC ACTIVITIES

7. Trochoder ma harzanum vs Pythium debaryanum
8. Trichoderma koeningii vs Pythium debaryanum
9. Trichoderma viride vs Pythium debaryanum

FLATE. @
AMTAGONISTIC ACTRTIES
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DISCUSSION

Antibiosis is generally recognized as the principgchanism of interference competition by
which fungi may exclude other organisms from resesipotentially available to each other.

The interfungal interaction studies were observedual culture experiment (Walkley and Black
1934). The mutual intermingling growth ¢fythium debaryanum with the soil fungi without any
zone of inhibition indicate the failure of the prmtion of antibiotics either by the pathogen (or)
by the antagonist. The formation of zone of inldpitis an indication for the production of
antibiotic substances either by the pathogen agairtagonistic fungi (or) vice versa.

As Trichoderma species have long been focused as most potendritiot agents for fungal
diseases, other biotic factors such as bacteria ganerally been considered as affect to their
control activities(Dandurand and Knudsen 1993, Hutkt al., 1983.).

Most likely the enhanced growth of root systemTichoderma harzianum as evidenced by
increased biomass may be positively acted in thspect. More ovel.harzianum is a well
known producer of cell wall degrading enzymes dr&dantibiotics thus could act synergistically
with other mechanisms

(Vinaleet al., 2006)).

Among the antagonistic microorganismi,jchoderma harzianum, T.Koeningii, T.viride and
Aspergillus luchuensis have proved their effectiveness. The effectivenas3richoderma in
biocontrol could be attributed to the productiorcbitinase(Srinivasan ,1991).

Antagonism has been defined (Khara and Hadwan 28880 include any activity of one
organism which in some way adversely affects anaih@wving in association with it” it includes
antibiosis, competition and exploitation.
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