
Groundnut (Arachis hypogaea L.) is a
major legume and an important oilseed crop in
India and in many Asian countries. In India
groundnut is grown in an area of about 6.6 m.ha
with a production of 5.9 m.t.1. In Andhra Pradesh
it is grown in an area of about 1.84 m ha with a
productivity of 891 kg/ha2. The productivity of
groundnut crop in India is becoming low due to
several factors among which diseases like leaf
spot, collar rot, stem rot, bud necrosis etc. are very
important.

The stem rot caused by Sclerotium rolfsii
is the major problem with typical symptoms like
dark brown lesion on the stem just below the soil
surface followed by drooping and wilting of entire
plant3. It is responsible for 25% seedling mortality
in cultivar JL-24 at Parbhani4 .

S. rolfsii is a polyphagous soil borne
facultative parasite and induces root rot over 500
species of plants5-8 .Though the fungus is seed and
soil borne, soil borne inoculum is more important
in causing infection and disease development.
Biochemical investigation of S.rolfsii and their
fungal activity9. The fungicides are the most
common tools for controlling disease losses. In
recent years, there has been growing concern in
indiscriminate use of fungicides because they are
potentially hazardous to environment. Genetic
viability among mycelial compatibility groups of
S.rolfsii in South Africa causing much damage
during any stage of crop growth10. The chemical
residues in the soil are adding to the pollution of
land and water. These factors have led to the
search for new and innovative approaches for
plant disease management.
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Biological control has attained
importance in modern agriculture to minimize the
residual effects due to continuous and
indiscriminate use of toxic chemicals for the
disease control. Keeping this in view the present
study has been carried to isolate potential native
antagonists for integrated disease management.

MATERIAL AND METHODS

Isolation and identification of the pathogen
S. rolfsii was isolated from stem rot

infected groundnut plants collected from
S.V.Agricultural College Farm, Tirupati using
tissues segment method11.

Small pieces of tissues about 3 mm2 from
infected collar region with some healthy tissue
were cut with sterile scalpel. Then the pieces were
surface sterilized with one percent sodium
hypochlorite solution for 30sec. The tissue pieces
were subsequently washed in three changes of
sterile distilled water to eliminate excess sodium
hypochlorite and then pieces were transferred to
PDA plates and were incubated at 28 ± 2°C and
were observed periodically for growth of the
fungus. The culture was purified by single hyphal
tip method and maintained through out the
present investigation by periodical transfer onto
PDA. The pathogen was identified as Sclerotium
rolfsii based on its mycelial and sclerotial
characters12.
Pathogenicity test

Koch’s postulates were proved by
artificial inoculation of groundnut plants with the
pathogen in pot culture experiment. The pathogen
was mass multiplied on sterilized sand maize meal
medium (90 g sand, 10 g maize and 20 ml distilled
water) in 250 ml conical flask13. This medium was
inoculated with two discs of 10 mm diameter
mycelial plug of three day old culture of S. rolfsii
grown on PDA plate. The plates were incubated at
28 ± 2°C. After seven days of incubation the
inoculum was mixed with sterilized soil in pots
of 12 inches diameter @ 100 g/kg soil. Groundnut
seeds were sown into the pathogen inoculated pots
@ 5 seeds / pot. The plants were observed
periodically for collar rot symptoms.
Isolation of native antagonistic mycoflora from
rhizosphere of groundnut

Serial dilution technique 14 was used to

isolate mycoflora from rhizosphere soil of
groundnut. Composite soil sample collected from
rhizosphere of healthy plants and stem rot infected
groundnut plants was shade dried and then used
for serial dilution. Ten grams of this soil was
dissolved in 100 ml of sterile distilled water to
get 10-1 dilution. From this 1 ml of soil suspension
was taken and added to 9 ml of sterile distilled
water to get 10-2 dilution. This is repeated until a
final dilution of 10-4 was obtained. Antagonistic
mycoflora were isolated on Rose Bengal Agar
medium by using a dilution of 10-4. One ml of soil
suspension was taken in sterilized Petri plates, then
the melted and cooled medium was poured. Plates
were rotated gently to get uniform distribution of
soil suspension into the medium. Then the plates
were incubated at 28 ± 2°C and observed at
frequent intervals for the development of colonies.
Three day old colonies of mycoflora were picked
up and purified by single hyphal tip method.
Identification of native antagonistic rhizosphere
mycoflora and their maintenance

Rhizosphere mycoflora were identified
based on mycological keys15. Mycoflora was
maintained by periodical transfer on PDA.
In vitro screening of antagonistic mycoflora
against S. rolfsii

By using dual culture technique16

antagonists were screened against the pathogen
invitro.
Dual culture technique

20ml of sterilized PDA was plated in 9
cm Petri plates and allowed to solidify. Mycelial
discs of 5 mm diameter of the antagonists as well
as the test pathogen were cut with sterile cork borer
from the periphery of actively growing three day
old cultures and then placed on opposite sides of
Petri plate. The distance between inoculum blocks
was 7 cm. The inoculated Petri plates were
incubated at 28 ± 2°C for three days. The Petri
plates inoculated with pathogen alone served as
control. Three replications were maintained per
treatment.

The percent reduction in radial growth
of the test pathogen was calculated using the
following formula

100
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I
C


 



J. Pure & Appl. Microbiol., 4(2), Oct. 2010.

567SAI et al.:  BIOCONTROL OF STEM ROT OF GROUND NUT

Where,
I = Percent reduction in growth / sclerotial population
of S. rolfsii
C = Radial growth (mm) / sclerotial population in
control.
T = Radial growth (mm) / sclerotial population in
treatment.

Percent inhibition of the growth of the
antagonistic fungus was calculated using the
following formula,
Invitro Compatibility of potential native
antagonists with fungicides

The compatibility of potential native
antagonistic fungus i.e., T1 isolate (Identified as
Trichoderma viride NO.5638 by Indian type
Culture collection, NewDelhi) with the fungicides
was determined using poisoned food technique.
Mycelial disc of four day old antagonistic fungus
was inoculated at the center of fungicide treated
PDA .A control with out fungicide was
maintained. Each treatment was replicated thrice.
The plates were incubated at 28±2°C for four days

Percent of inhibition of growth of
antagonistic fungus was calculated using this
formula

100
C T

I
C


 

Where,
I = per cent reduction in growth of antagonistic fungus.
C = Radial growth of antagonistic fungus in control
(mm).
T = Radial growth of antagonistic fungus in treatment
(mm).

RESULTS

The pathogen associated with the stem rot
of groundnut plants collected from S.V.
Agricultural College Farms based on mycological
characters the pathogen was identified as
Sclerotium rolfsii. The colony characters and
morphological characters of mycelium and
sclerotia were in agreement with earlier reports17.
The native antagonistic mycoflora were identified
based on colony and morphological characters18.
The observations regarding the colour and number
of colonies per gram of rhizosphere soil are
presented (Table 1).

Table 1. List of antagonistic mycoflora isolated from rhizosphere of groundnut

S. Antagonist No. of colonies Colony
No. per gram of soil* colour

1. Pencillium sp. 23 Dark green
2. Aspergillus flavus 24 Yellowish green
3. A. niger 7 Dark black
4. Rhizopus  sp. 11 Dull white
5. Trichoderma  isolate-1 (TG

1
) 17 Dull green

6. Trichoderma  isolate-2 (TG
2
) 24 Dull green

7. Trichoderma isolate-3 (TG
3
) 15 Dark green

8. Trichoderma isolate-4 (TG
4
) 13 Bright green

*Mean of 10 plates

The data reveals that the Trichoderma
isolate-2 (TG

2
) and A. flavus colonies were found

to be maximum followed by Pencillium sp. A total
of eight fungi viz.,  TG

1
,  TG

2
,  TG

3
,  TG

4
,

Aspergillus flavus, A.niger, Pencillium sp. and
Rhizopus sp. were isolated from rhizosphere
samples of groundnut JL-24. The antagonistic
effect of these isolates was assessed based on their
ability to inhibit the pathogen growth (Table 2).

Since Trichoderma isolate (TG2) was
used in subsequent integrated management of
S.rolfsii ,its compatibility with fungicides was
tested using poisoned food technique.

The fungicides used were captan (captaf
50 wp), thophanate methyl (roko 50 wp),
Mancozeb, Blitox (coco50 wp) at the
concentrations viz 50,100,250,500,1000ppm the
data are presented.
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Table 2. Invitro evaluation of efficacy of
antagonistic mycoflora against S. rolfsii at

7 days after inoculation by dual culture technique

Fungal antagonist Radial Per cent
growth inhibition
(mm) of mycelial

growth

Pencillium sp. 33.6 60.39
(50.94)

 Aspergillus flavus 39.6 53.33
(46.89)

Aspergillus niger 53.6 36.86
(37.35)

Rhizopus sp. 55.0 35.29
(36.39)

Trichoderma isolate-1 30.6 63.91
(TG

1
) (53.07)

Trichoderma isolate-2 27.3 67.83
(TG

2
) (55.43)

Trichoderma isolate-3 35.3 58.42
(TG

3
) (49.84)

Trichoderma isolate-4 42.3 50.19
(TG

4
) (45.06)

Control 85.0

SEm ± 0.45, CD at 5%, 1.35; All the figures are means of 3
replications. Figures in parenthesis are angular transformed
values.

 

Fig. 1. Effect of Trichoderma isolates (TG
1
, TG

2
,

TG
3
, and TG

4
) with S.rolfsii in dual culture

technique

Table 3. In vitro compatibility of potential native antagonists with fungicides

Fungicides Percentage inhibition of growth of TG 2
Concentration (ppm)

50 100 250 500 1000 Mean

Captan 5.87 41.56 41.56 80.67 85.09 47.43
(captaf 50WP) (13.4) (29.30) (40.11) (63.65) (07.21) (43.5)
Thiophanate 65.84 81.56 93.32 100.00 100.00 88.07
Methyl (53.97 (64.53) (75.00) (90.00) (90.00) (69.73)
Mancozeb 3.52 6.66 21.56 59.60 68.61 31.99

(10.78) (14.89) (27.62) (50.53) (55.920) (34.39)
Blitox 100.00 100.00 100.00 100.00 100.00 100.00

(90.00) (90.00) (90.00) (90.00) (90.00) (90.00)

Mean of Replications Fungicide concentration SEM ± Cdat 5%
Fungicide × concentration 0.2291 0.6636

0.2562 0.7491
0.5123 0.4838
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Fig. 2. Invitro compatibility of potential native antagonists with fungicides

DISCUSSION

Though India is the largest producer of
groundnut in the world, the productivity of the crop
is far below the optimum. Stem rot of groundnut
caused by Sclerotium rolfsii19 is   resulting in
considerable losses. The present investigation was
undertaken to isolate native antagonistic
mycoflora to test. The efficacy of mycoflora
against Sclerotium rolfsii under glass house
conditions. In modern agriculture, biological
control has gained importance through the use of
native and exotic antagonists20.

In the present study, Trichoderma isolate-
2 (TG

2
) was found to be highly potential native

antagonistic fungus against S. rolfsii and inhibited
mycelial growth to an extent of 67.83 percent and
sclerotial population by 92.60 percent.
Trichoderma harzanium, reduced the mycelial

growth of S.rolfsii of groundnut 21. Although, all
other fungal isolates showed some degree of
antagonistic potential, they were less effective
compared to TG

2
. Trichoderma sp. have received

considerable attention as possible, biocontrol
agents of several soil borne pathogen and often
used as means of invitro screening for the selection
of best biocontrol agent 22. Application of
biocontrols agents as soil treatments increased
germination and reduced the disease, Influence of
organic amendments and biological component
on stem rot of ground nut23.

In the present investigation,
Trichoderma isolate-2 (TG

2
) hyphae coiled around

the hyphae S.rolfsii and resulted in subsequent
reduction in mycelial growth and sclerotial
population and the data reveals that Thiophenate
methyl inhibited growth of TG2 isolate completely
at even 100 ppm, captan 5.87% growth at 50 ppm
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concentration and at 1000 ppm Mancozeb found
to be less effective and best compatable with TG2
isolate, since the percent of inhibition in its
presence was least. Thus, Trichoderma isolate-2
(TG

2
) was proved superior to all other antagonists

and therefore selected for further glass house
studies.
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