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Abstract    Trichoderma and other species isolated

from infested soil were tested for their antagonism to

Macrophomina phaseolina on Czaper’s dox agar

medium in petri dishes. The antagonistic potential of

each antagonist was studied. A 5 mm diameter disc of

antagonist was placed individually at one end of the

petri dish containing Czapek’s dox agar medium and

just opposite to that a 5 mm diameter disc of the patho-

gen was placed. Three replications were maintained

for each antagonist. In control, the pathogen alone

was inoculated. The petri dishes were incubated at 28

± 10C for seven days in a BOD incubator and obser-

vations were recorded. Microorganisms which inhib-

ited growth of M. phaseolina were termed as antago-

nistic microorganisms. The antagonistic reaction of

isolated fungi against pathogen was classified as mild,

intermediate and antagonist. Four fungi Aspergillus

niger, Trichoderma atroviride, T. harzianum, T. viride

gave distinct antagonistic reactions, showing stunt-

ing of Macrophomina phaseolina colony and a clear

zone of inhibition between colonies of antagonist and

the pathogen. Trichoderma harzianum was most ef-

fective among all antagonists in reducing charcol rot

of fenugreek followed by Trichoderma viride, Tri-

choderma atroviride and Aspergillus niger.

Keywords  Antagonist, Agar medium, Macropho-

mina phaseolina.

Introduction

The pathogen being soil-borne and its propagules

distributed randomly in soil is difficult to be controlled

by fungicide. Moreover, the fungicides are effective

only on the active metabolic stage of the propagules

and not on resting structure. Soil application of fun-

gicides is an expansive and deleterious to non target

microflora. Biological agents could be an important
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Table 1. Effect of microorganisms on the growth of

Macrophomina phaseolina on Czapek’s dox agar medium.

                                                                  Microorganism

                                                                       inhibiting

                                                                       growth of

Sl.                                                              Macrophomina

No.         Microorganisms                           phaseolina (%)

 1 Alternaria alternata 47.65 (43.65)

 2 Aspergillus clavatus 42.89 (40.91)

 3 Aspergillus flavus 43.71 (41.38)

 4 Aspergillus japonicus 39.49 (38.93)

 5 Aspergillus nidulans 37.64 (37.83)

 6 Aspergillus niger 58.33 (49.79)

 7 Chaetomium globosum 45.5 (42.41)

 8 Cochliobolus lunatus 33.17 (35.16)

 9 Curvularia lunata 44.36 (41.76)

10 Drechslera halodes 41.94 (40.36)

11 Fusarium oxysporum 40.55 (39.55)

12 Penicillium aurantiogriseum 24.47 (29.60)

13 Penicillium javanicum 20.16 (26.67)

14 Rhizoctonia solani 38.35 (38.25)

15 Rhizopus stolonifer 44.72 (41.96)

16 Trichoderma atroviride 58.03 (49.62)

17 Trichoderma harzianum 69.25 (56.32)

18 Trichoderma viride 63.60 (52.89)

component in the control of M. phaseolina if effec-

tive and reliable formulations were redily available

and could be integrated with chemical fungicides [1].

Biological control has been considered as an alterna-

tive to control this disease since it is highly selective

method lasting over time [2].  Numerous researches

have been focused on searching and selecting an-

tagonist microorganisms on diverse soil pathogens.

Among the most used are bacterias like Bacillus,

Pseudomonas, and Streptomyces, fungi of the Tri-

choderma, Penicillium, Gliocladium, Aspergillus,

Rhizopus genera. These microorganisms, natural in-

habitants of diverse substrates, in laboratory tests

(in vitro) as well as in the greenhouse and field, have

demonstrated antagonistic activity on a wide rang-

ing group of pathogens such as Sclerotium rolfsii, S.

cepivorum, Rhizoctonia solani, Pythium ultimum,

Phytophthora parasitica, and M. phaseolina [3]. Bio-

logical control has become a critical component of

plant disease management and it is a practical and

safe approach in various crops. Bioprotectants pro-

vide unique opportunity for crop production, since

they grow, proliferate, colonize and protect the newly-

formed plant parts to which they were not initially

applied. Microorganisms indicating such properties

were utilized for possible biological control of char-

coal rot by addition of the cultures of antagonists to

infected soil.

The disease is of wide occurrence where climatic

conditions are dry and temperature remains high.

Therefore, it was very important to undertake the stud-

ies to find out the cause for disease development and

its suitable management measures. Thus it was obvi-

ous to study rhizosphere mycoflora and their antago-

nistic reactions to pathogen Macrophomina

phoseolina (Tassi) Goid. ultimately leading to bio-

logical management of charcol rot disease.

(The author is very much grateful to Swami

Keshwanand Rajasthan Agricultural University,

Bikaner for providing necessary funds and resources

for carrying out this research work).

Materials dmd Methods

Trichoderma and other species isolated from infested

soil were tested for their antagonism to Macro-

phomina phaseolina on Czapek’s dox agar medium

(Agar-agar 15.0 g, sodium nitrate 2.0 g, di potassium

hydrogen phosfate 1.0 g, potassium chloride 0.50 g,

magnesium sulfate 0.50 g, ferrous sulfate 0.01 g, su-

crose 30.0 g, distilled water 1000 ml, in petri  dishes

[4].

The antagonistic potential of each antagonist

was studied. A 5 mm diameter disc of antagonist was

placed individually at one end of the petri dish con-

taining Czapek’s dox agar medium and just opposite

to that a 5 mm diameter disc of the pathogen was

placed. Three replications were maintained for each

antagonist. In control, the pathogen alone was in-

oculated. The petri dishes were incubated at 28 ± 10C

for seven days in a BOD incubator and observations

wre recorded. Microorganisms which inhibited growth

of M. phaseolina in above method were termed as

antagonistic microorganisms [5].

Radial growth of M. phaseolina was recorded

and inhibition percent was calculated using formula
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Table 2. Effect of antagonistic microorganisms to minimize charcol rot of fenugreek in green house conditions. Sem 2.50, CD

5% 7.70, CD 1% 10.79, CV (%) 9.0, General mean 47.01.

                                                                                                     Mean population/g soil

                                                     Mean population/g soil             (after 100% mortality

                                                               (pre-sowing)                            in control)                      Disease            Disease

                                                         M.                                          M.                                         incidence           control

   Antagonist                                phaseolina      Antagonist      phaseolina      Antagonist                (%)                  (%)

Control 1685.65        – 6852.36       – 100.00 (90.00)

(Soil infected with M.

phaseolina alone)

Aspergillus niger 1220.87 2865.18 5125.87 14854 63.33 (52.78) 36.67

(Soil infected with M. phaseo-

lina + Aspergillus niger)

T. atroviride 1454.65 3557.36  4165.8 11554.25 33.33 (35.22) 66.67

(Soil infected with M. phaseo-

lina + T. atroviride)

T. harzianum 1690.87  440.20 3029.41 3987.14 20.00 (26.07) 80.00

(Soil infected with M. phaseo-

lina + T. harzinum)

T. viride 1550.38  610.78 3617.85 3841.25 26.67 (31.00) 73.33

(Soil infected with M. phaseo-

lina + T. viride)

using by different researchers.

                                                     C – T

         Percent growth inhibition = –––––– × 100

                                                        C

C=Radial growth of M. phaseolina in control (mm),

T=Radial growth of M. phaseolina in presence of

antagonist (mm).

Antagonist in green

house conditions

The highly pathogenic isolate of Macrophomina

phaseolina isolated from fenugreek was multiplied

on sand maize medium for 15 days. The antagonistic

microorganism Trichoderma harzianum, Trichoderma

viride, Trichoderma atroviride and Aspergillus niger

were also multiplied on sterilized sorghum grains side

by side. The separate media for pathogen and an-

tagonists were taken with the view that they will not

utilize the medium of each other for growth and multi-

plication in pots. After multiplication of both organ-

isms on their respective media, Macrophomina

phaseolina and antagonist were added in equal quan-

tity in pots filled with sterilized soil. Seeds of highly

susceptible variety Khushboo (selection- 55) of

fenugreek after surface sterilization with 0.1% mercu-

ric chloride were sown in each pot and ten plants in

each pot were maintained after germination. A control

with only pathogen was maintained. The disease was

recorded till there was 100% mortality in control pots.

Soil sample for isolation of antagonists and patho-

gen were also taken at two stages i.e. pre sowing in

unsterilized soil and after 100% mortality in control in

sterilized soil. Population of pathogen (Macro-

phomina phaseolina) and antagonists was calculated

on the basis of per ‘g’ soil [4].

Disease control in various experiments were cal-

culated by using the following formula,

                   Root rot incidence       Root rot incidence

                   inoculated control        in treatments (%)

Disease       (%)

control (%)=––––––––––––––––––––––––––––––––– ×100

                        Root rot incidence in inoculated

                                    control (%)

 Results and Discussion

Eighteen fungi were tested for their antagonistic ac-

tivity against Bikaner isolate of Macrophomina

–
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phaseolina on Czapek’s dox agar medium in vitro

(Table 1). The antagonistic reaction of isolated fungi

against pathogen was classified as mild, intermediate

and antagonist. All the microorganisms showed reac-

tion to Macrophomina phaseolina. Two microbes viz.

Penicillium aurantiogriseum and Penicillium

javanicum which showed reactions up to 30% inhibi-

tion of growth were termed as mild antagonist. Twelve

microbes which formed inhibition zone between 31 to

50% viz. A. alternate, A. clavatus, A. flavus, A.

japonicus, A. nidulans, Curvularia lunata,

Chaetomium globosum, Cochliobolus lunatus,

Drechslera halodes, Rhizoctonia solani, Fusarium

oxysporum and Rhizopus stolonifer were termed as

intermediate antagonist. Similar results with other

fungi have previously been reported [6, 7]. Four fungi

viz. Trichoderma viride, T. harzianum, T. atroviride,

Aspergillus niger which developed a zone of inhibi-

tion more than 50% were termed as antagonist. Mu-

tual antagonism and mutual intermingling of the

pathogen and antagonist in few cases were also ob-

served.

Four fungi viz. Trichoderma harzianum, Tricho-

derma viride, Trichoderma atroviride and Aspergil-

lus niger in susceptible Khsusboo )Selection-55) va-

riety of fenugreek were able to reduce the charcol rot

incidence in sterilized soil filled in earthen pots. Highly

virulent Bikaner isolate was taken in this experiment.

An apparent correlation between the decrease in dis-

ease incidence of charcol rot of fenugreek and the

magnitude of population soil of Macrophomina

phaseolina and antagonists have been illustrated

(Table 1). The mean population of Macrophomina

phaseolina and antagonists was optimum in natu-

rally infested unsterilized soil of fenugreek (pre-sow-

ing). Population of each antagonist assayed revealed

its increase over Macrophomina phaseolina. The

mean population of Macrophomina phaseolina ob-

served with treatment of Trichoderma harzianum,

Trichoderma viride, Trichoderma atroviride and As-

pergillus niger was 3029.41, 3617.85, 4165.80 and

5125.87 respectively, in sterilized soil. In control

Macrophomina phaseolina population was 6852.36.

A significant decrease in incidence of disease by an-

tagonists was found as compared to control. Tricho-

derma harzianum, Trichoderma viride, Trichoderma

atroviride, Aspergillus niger minimized charcoal rot

incidence (%) in fenugreek upto 80.00, 73.33, 66.67,

43.34 and 36.67, respectively as compared to control

where 100% mortality was observed.  Trichoderma

harzianum was most effective among the antagonists

trial in minimizing the disease followed by Tricho-

derma viride, Trichoderma atroviride and Aspergil-

lus niger. These results are comparable with Valiente

et al. [8] and Etebarian et al. [1].

In present studies, a direct correlation was found

between the population of pathogen and percent

mortality of plants which was inversely proportion-

ate to the population of antagonists. Trichoderma

harzianum was most effective among the antagonists

in checking the disease followed by Trichoderma

viride, Trichoderma atroviride and Aspergillus niger.
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