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Antagonistic reactions of rhizosphere microflora towards moth bean root rot pathogen
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Abstract: Growth of a root through soil causes marked shift in the microbiological equilibrium, both quantitatively and qualitatively known as rhizosphere.
Rhizosphere play an important role by affecting the associative or antagonistic microorganisms present in the rhizosphere of host resulting in reducing the soil
borne diseases. Moth bean(Vigna aconitifolia), which is attacked by large number of pathogens resulting in varying degree of losses in terms of production
Jis an important crop of arid zone.Macrophomina phaseolina,has been reported as the most devastating pathogen found invariably associated with bean
seeds. So, these studies were carried out to throw light particularly in relation to soil microbes responsible for their associative and antagonistic effect on the
pathogen in the vicinity of host plants roots. Different species of fungi, bacteria and actinomycetes were isolated from rhizosphere of moth bean crop, screened
invitro in order to check their antagonistic properties against M. phaseolina.So that, soil borne diseases and their related pathogens can be managed by making

changes in the dense and dynamic community of microbes in rhizosphere.
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Introduction

Moth bean (Vigna aconitifolia) (Jacq.)Marechal is an
important kharif pulse crop of India belonging to the
family’Leguminosae’. It is a native of India. Moth is most drought
resistant among the kharif pulses and is largely grown as.a dry land
crop, besides grown mixed with'jowar' and ‘bajra’(Jain and Mehra,
1980).Macrophomina phaseolina Tassi.) Goid. Rhizoctonia
bataticola (Taub.). Butl is an important root and foliar pathogen in
many crops. M. Phaseolina causes seedling blight, root rot, collar
rot diseases and found to be associated with moth bean seeds of
Rajasthan (Singh and Srivastava, 1989). It is most universally
distributed, saprophytic soil borne fungiwith high competitive ability,
high lethal potentiality and a wide host range that makes the fungus
economically important (Dhingra and Sinclair,1975). It is mainly
responsible for causing complex disease syndromes like root rot,
seedling blight, charcoal rot, seed rot. Occurrence of dry root rot is
very common in our own country (Route and Ingle, 1989). On
moth bean, besides root rot M. phaseolina causes a progressive
wilting,defoliation,loss of vigor and yields reduction(Shandhu and
Singh,1999; Jain et al.,1982;Senecha and Srivastava,1982;Haware
et al.,1986; Aggrawal et al., 2003) In the rhizoshphere
microorganisms are known to synthesis a variety of metabolites.
This possibility has been studied here with in relation to the moth
bean root rot pathogen. In our study, fungal biocontrol agents like
Trichoderma harzanium, etc. (Elad et al., 1982; Bhattacharya et
al., 1985) holds promise through manipulation of soil environment
by the application of effective amendments (Short et al., 1980; Filho
and Dhingra, 1980; Gamliel, 2000).

Materials and Methods

The microorganisms comprising 55 species of fungi, 4
bacteria and 2 actinomycetes isolated initially from infested soil,
rhizosphere and rhizoplane of moth bean were screened for their
antagonistic properties against M. phaseolina (Tassi.) in vitro
screening was done employing Sabaroud’s agar and 2 percent
potato dextrose agar media. Simple inoculation technique for fungal

interaction and agar streak method (Waksman, 1945) were used
for bacteria and actinomycetes. Isolates showing inhibition in
screening were picked up for confirmation of their reactions by Dual
culture method. Czapeck’s dox agar was used to test antagonistic
reaction. Antagonistic activity was gauged by the width of inhibitory
zone inmm.Dual inoculation testwas carried out to confirm antagonism
of bacteria against M. phaseolina.

Results

The antagonistic reaction of the test isolates against the
pathogen varied from no reaction to highly antagonistic. Few fungi,
bacteria and actinomycetes did not exhibit any antagonistic property
while some fungi, bacteria and actinomycetes were found to be
weakly antagonistic (Table 1). Four fungi viz. Trichoderma
harzanium, Tviridae, T.longibranchiatum, Aspergillus aculeatus.
Two bacteria Bacillus subtilis and B.cereius. One actinomycetes
Streptomyces griseus gave distinct antagonistic reactions showing
general stunting of the colony of test organism and development of
a distinct zone of inhibition between the colonies of the antagonistic

Table - 1: Screening of microorganism antagonism against test
pathogen (in vitro)

Antagonism
Microorganism Test isolate in duel

culture
Aspergillus flavus Macrophomina phaseolina  ++
Aspergillus fumigatus Macrophomina phaseolina —-
Aspergillus aculeatus Macrophomina phaseolina ~ +++
Fusarium udum Macrophomina phaseolina —-
Penicillium notatum Macrophomina phaseolina —-
Trichoderma harzanium Macrophomina phaseolina ~ +++
Trichoderma viriens Macrophomina phaseolina ~ ++

Trichoderma longibranchiafum Macrophominaphaseolina ~ +++

Trichoderma viridae Macrophomina phaseolina ~ +++
Bacillus subtilis Macrophomina phaseolina  +++
Bacillus cerius Macrophomina phaseolina ~ +++
Streptomyces griseus Macrophomina phaseolina ~ +++

++ Antagonist, — No reaction, +++ Good antagonistic reaction
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Fig. 1: Trichoderma viridae antagonistic to M. phaseolina (Tassi.) Goid

and the pathogen. They all show clear zone of inhibition when
tested by dual culture method, showing stunting of M. phaseolina
colony and a clear zone of inhibition between colonies of antagonist
and the pathogen. Observations on the interaction of antagonistic
bacterium and M.phaseolina on Czapeck's Dox agar indicated
development of a clear inhibition zone after 5-6 days of inoculation
(Burman and Lodha, 2000).

Discussion

These studies demonstrate the role of rhizosphere microflora
in the causation, development and spread of root diseases of moth
bean. In the rhizosphere, microorganisms are known to synthesize a
variety of metabolites which proved to be antagonistic to root pathogens
(Pridham et al.,1956; Alabouvette and Conteaudier, 1982; Baker and
Cook, 1974; Bareja and Lodha, 2002). The antagonistic effectindicated
by the suppressed growth of test organism may be due to the production
of some antifungal substances in culture and parasitic nature of the
antagonistic organism. Thus, we can say that biological treatment not
only reduces the diseases butalsoincrease plantstand and especially
within the framework of integrated disease management system, that
can be enormous benefitto the crop and eventually to farmers.
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