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ABSTRACT

Ten Trichoderma spp. isolates were screened for their antagonistic potential against Sclerotim
rolfsii (S.r-9) causing stem rot disease in groundnut isolated from soil. In dual culture technique
the isolate GRT-1 was found more effective among the all isolates due to its complete over
growth on S. rolfsii. Screened was done by the two intervals i.e fourth day and eighth day after
inoculation. In dual culture, among ten Trichoderma spp. isolates tested, by eighth day,
Trichoderma isolate GRT-1 showed over growth of 42.00 mm with sporulation on S. rolfsii (S.r-
9) was found more effective among the entire test isolates due to its complete over growth on S.
rolfsii (S.r-9)
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INTRODUCTION
Groundnut is grown in nearly 100 countries
across the globe. It occupies 24.6 million ha
worldwide with a total production of 41.3
million tonnes during 2012. In India, the total
cultivated area of groundnut crop was
5.31million ha with production of 6.93 million
tonne’ and grown across the states Gujarat,
Maharashtra, Andhra Pradesh, Uttar Pradesh,
Tamil Nadu, Rajasthan, Karnatka and Madhya
Pradesh. There are several soil-borne fungal

diseases affecting yield of groundnut, among
the all stem rot disease caused by Sclerotium
rolfsii Sacc., a necrotropic soil borne fungus
causes disease on wide range of agricultural
and horticultural crops including groundnut.
Yield losses usually range from 10 to 25% in
India, about 20-60% of pod vyield reduction
was observed due to pod rot in widely
cultivated varieties, JL 24, KRG 1, Dh 40,
TMV 2 in Karnataka and Andhra Pradesh’.
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Species of Trichoderma used as biological
control agents against soil borne plant
pathogenic fungi®. The advantage of using
Trichoderma in managing soil borne plant
pathogens are eco-friendly, effective, ease of
mass culturing with less cost of production and
growth promoting effect. Acts as biocontrol
agents against plant pathogens based on
various mechanisms such as the production of
antifungal metabolites, competition for space
and nutrients and mycoparasitism’.

MATERIAL AND METHODS
Composite soil samples were collected from
rhizosphere of healthy plants in stem rot
infected groundnut field and shade dried Serial
dilution technique® was used to isolate
Trichoderma spp. from rhizosphere of
groundnut.  Antagonistic mycoflora were
isolated on Trichoderma Selective Medium.
One ml of final dilution of soil suspension was
poured on to sterilized petri plates and then
medium was poured at lukewarm stage. Plates
were rotated gently to get uniform distribution
of soil suspension in the medium. The plates
were incubated at 28 + 1°C and observed at
frequent intervals for the development of
colonies. Three days old colonies of
Trichoderma isolates were picked up and
purified by single hyphal tip method. A total
of ten Trichoderma spp. isolates were
identification based on Mycological Keys
described by Barnett et al®, and used for
further studies.

Dual Culture Technique
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Individual Trichoderma isolate was dual
cultured with S. rolfsii isolate in vitro™.
Twenty ml of melted and cooled PDA medium
was poured into Petri plates and allowed to
solidify. 5 mm culture disc of Trichoderma
was placed 1cm away at one end of petri plate.
A 5 mm test pathogen culture disc was placed
1cm away at the opposite end (with a gap of 7
cm between the two culture discs). Plates
monocultured with either of the test fungi
served as check. Three replications were
maintained for each treatment.

The per cent inhibition of radial
growth of the test S. rolfsii was calculated by

using following formula.
I_C—T

x 100

Where,
I = Per cent reduction in growth of S. rolfsii
C = Radial growth (mm) in control
T = Radial growth (mm) in treatments

RESULTS AND DISCUSSION

At fourth day the per cent inhibition of
Trichoderma spp. isolates were presented in
the (Table 1). Among the 10 Trichoderma spp.
isolates tested, GRT-8 isolate showed
maximum percentage of inhibition (72.50%)
followed by GRT-10 (70.75%) and GRT-3
(66.58%). The inhibition percentage of other
isolates in descending order as GRT-7
(62.50%), GRT-5 (60.42%), GRT-1 (60.00%),
GRT-9 (59.58%), GRT-2 (26.25%), GRT-4
(41.67%) and least per cent inhibited isolate
was GRT-6 (23.75%).

Table 1: In vitro screening of Trichoderma isolates against S. rolfsii by dual culture technique at 4™ day

.. Per cent
S. S .rolfsii mean L
No Isolate growth (mm) inhibition over
control
1 GRT-1 32.00 60.00 (50.75)*
2 GTR-2 35.00 56.25 (48.57)
3 GRT-3 26.70 66.58 (54.68)
4 GRT-4 46.70 41.67 (40.18)
5 GRT-5 31.70 60.42 (50.99)
6 GRT-6 61.00 23.75 (29.13)
7 GRT-7 30.00 62.50 (52.21)
8 GRT-8 22.00 72.50 (58.34)
9 GRT-9 32.30 59.58 (50.66)
10 | GRT-10 23.30 70.75 (57.24)
11 | Control 100.00 00.00
CD 4,53
SE(m) 1.52
SE(d) 2.15
CcVv 5.36

* Values in parenthesis are angular transformed value

Copyright © Sept.-Oct., 2017; IJPAB

395



Sekhar et al

rolfsii within four days of incubation.
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Among the all ten isolates of Trichoderma, over growth was observed in GRT-1 (17.00 mm),
followed by GRT-2 (16.00 mm), GRT-5 (12.00 mm), GRT-7 (8.00 mm) and GRT-9 (6.00 mm) on S.
rolfsii and also S. rolfsii (over growth on Trichoderma isolates of GRT-6 (19.40 mm) and GRT-4
(19.00 mm) (Table 2 & Fig 1) In interaction involving GRT-10 Vs S. rolfsii, GRT-8 Vs S. rolfsii and
GRT-3 Vs S. rolfsii inhibition zone was measured as 5.70 mm, 3.00 mm and 2.00 mm respectively.
However, In GRT-1 Vs S. rolfsii interactions GRT-1 could overcome maximum inhibitory effect of S.

ISSN: 2320 — 7051

Table 2: Radial growths of Trichoderma spp. isolates and S .rolfsii in dual culture plates at 4th day

S. rolfsii | Tricoderma | Over growth Over Zone of
S. growth .
Isolate | growth growth (mm) of inhibition
No (mm) (mm) Trichoderma (mm) of S. (mm)
rolfsii

1 GRT-1 32.00 49.10 17.00 - -

2 GTR-2 35.00 51.60 16.00 - -

3 GRT-3 26.60 42.00 - - 2.00
4 GRT-4 46.00 37.00 - 9.00 -

5 GRT-5 31.60 44.30 12.70 - -

6 GRT-6 61.00 40.06 - 19.40 -

7 GRT-7 30.00 48.00 8.00 - -

8 GRT-8 22.00 45.60 - - 3.00
9 GRT-9 32.00 44.60 6.00 - -

10 GlRJ 23.30 41.00 - - 5.70
11 Control 80.00 80.00

Fig. 1: In vitro interactions of Trichoderma spp.
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against S. rolfsii in dual culture at 4 days after incubation
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By eight days, the radial growth of S. rolfsii
and Trichoderma isolates were observed as
different from the radial growths at fourth day
(Fig 2). Among the Trichoderma isolates,
GRT-1, followed by GRT-5, GRT-2 and GRT-
7 showed over growth of 42.00 mm, 31.60
mm, 25.00 mm and 20.00 mm respectively on
S. rolfsii (Table 3 & Fig 3), but the isolate
GRT-1 showed maximum over growth with
sporulation on S. rolfsii Also observed over
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growth of S. rolfsii on Trichoderma isolates of
GRT-9 (54.60 mm), GRT- 6 (50.60 mm) and
GRT-4 (28.00 mm) (Fig 4). It may be
remembered have that interactions involving
GRT-10 Vs S. rolfsii, GRT-8 Vs S. rolfsii and
GRT-3 Vs S. rolfsii showed 5.70mm, 3.00mm
and 2.00mm inhibition zone on eight days (Fig
5). However, the isolate GRT-1 was found
more effective among the entire test isolates
due to its complete over growth on S. rolfsii.

Table 3: Radial growths of Trichoderma spp. isolates and S . rolfsii in dual culture plates at 8th day

S. rolfsii growth | Tricoderma Over growth Over growth [ Zone of inhibition

S-No Isolate (mm) growth (mm) (m_m) of (mm) of S. rolfsii (mm)
Trichoderma )

1 GRT-1 32.00 80.00 42.00
2 GTR-2 35.00 60.00 25.00 -
3 GRT-3 26.60 42.00 - - 2.00
4 GRT-4 65.00 37.00 - 28.00 -
5 GRT-5 31.60 70.00 31.60 -
6 GRT-6 80.00 40.60 - 50.60
7 GRT-7 30.00 60.00 20.00 - -
8 GRT-8 22.00 45.60 - - 3.00
9 GRT-9 80.00 44.60 54.60 -
10 GRT-10 23.30 41.00 - 5.70
11 Control 80.00 80.00

Fig 2: In vitro interactions of S. rolfsii Vs Trichoderma spp. at 8th day after incubation along with control
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Fig. 3: Photograph showing over growth of Trichoderma spp. on S. rolfsii

Fig. 5: Photograph showing zone of inhibition between the S. rolfsii and Trichoderma spp. isolates

These results were supported with earlier
workers. Rapid growth of T. Harzianum may
give it an advantage in the competition with
pathogenic fungi for space and nutrients®. The
inhibition was supported by Elad et al®., who
reported that Trichoderma spp. attached to the
S. rolfsii either by hyphal coils, hooks, or
appressoria. Lysed sites and penetration holes
were found in hyphae of the pathogenic fungi,
followingremoval of parasitic hyphae and high
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B-1,3glucanase and chitinase activities were
detected in dual agar cultureswhen compared
with  fungus alone.  Suppression  of
Macrophomina phaseolina by overgrowth of
Trichoderma spp., colonies in the culture
medium accompanied by hyphal coiling,
hyphal abnormalities, reduction in sclerotial
production and lysis of hyphae and sclerotia
was reported™. Bhuiyan et al®., reported that,
T. harzianum (TH)-18 showed the highest
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(83.06%) reduction of the radial growth 6. Elad, Y. and Chet, I., Improved selective
followed by TH-2 (74.19%). media for isolation of Trichoderma spp.

REFERENCES

and Fusarium spp. Phytoparasitica. 11:
55-58 (1983).

Anonymous, Annual Progress Report of 7. Howell, C.R., Mechanisms employed by
AICRP on Groundnut, NRCG, Junagadh, Trichoderma species in the biological
Gujarat, India (1992). contro_l of plant diseases: The history a_nd
Anonymous, Agricultural statistics at a evolution of current concepts. Plant Dis.,
glance 2012. Directorate of Economics 87: 410 (2003).
and Statistics, Department of Agriculture 8. Johnson, L.F. and_CurI, E.A., Methods for
. . research on the soil borne plant pathogens.
and Cooperation, New Delhi. pp 97-98 . .
(2012). (l\gr;r;e)apolls U.S. Burgess pub. 247pp
Barbosa, MA Rehn, GK., Me”?zes’ M. 9. Kucuk, C. and Kivank, M., Isolation of
an(_:i Mariano, L_'R" Antagonism . of Trichoderma spp. And determination of
Trichoderma - species on_ CIadosponum their antifungal, biochemical and physi-
herbarum ~ and  their  enzymatic ological features. Turkish Journal of
characterization. Braz. Journal of Biology. 27: 247—253 (2003).
Microbiology, 32: 98-104 (2001). 10. Malathi, P., Biocontrol of groundnut
Barnett, H.L. and Hunter, B., lllustrated (Arachis hupogaea L.) dry root rot caused
genera of imperfect fungi, Burgess by Macrophomina phaseolina (Tassi.)
publishing company, Minnesota (1972). Gold. Ph D Thesis, Tamil Nadu
Bhuiyan, M.A.H.B, Rahman, M.T. and Agricultural University, Coimbatore, India
Bhuiyan, K.A., In vitro screening of (1996).
fungicides and antagonists  against 11. Morton, DJ. and Straube, W.H,
Sclerotium rolfsii. African Journal of Antagonistic and stimulatory effect of soil
Biotechnology, 11(82):  14822-14827 microorganisms upon Sclerotium rolfsii.
(2012). Phytopathology, 45: 417-420 (1955).

Copyright © Sept.-Oct., 2017; IJPAB

399



