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Thirty eight isolates of richodetma were screened against six soir borne fungar prant patho-
gens to select some efficient isorates. The isorates ThrAN-s and rhrAN-7 (T. harzianum),
TVAN-3 , TVAN-5 and TVAN-B (f y,hde) and ThmAN-4 ThmAN_iO (T. hamatum) *"r" ro.r
efficienl in parasitizing the myceriar groMh of afl test pathogens. Rso/ani was more parasitized
by the isolates ol Tichodema whereas S_ /olfs4 M. phaseolina and Fo.isp /ycopersic, w€re
comparalively less parasitized.The hyphae of anragonisr grew parafler and coired around the
hyphae of R so/ani and penelrated into the hyphae of pathogen by producing hook or knob rike
structures.There was no significant enhancement of antagonistic potential of richoderma
spp. against P aphanidermatum and phytophthora pamsitica even they were grown in chitin
amended media but they had significant effect against R. so/an,; F.o.l. sp lycopersici, M.
phaseolina and S. tolUi. Highest percentage inhibition in groMh of p aphanidematum was
observed with rvAN-s (61.7%) whereas the isorate ThrAN-s was most efficient with respect to
per cent inhibition of mycelial groMh of p parasitica (62.2%). Similarly, per_Tsunami chitin
adapted isolate, ThrAN-s resulted into 78 .3% (Eo.f. sp lycopersici.),77.g% (M. phaseolina) and
81.9% (R. so/an, groMh inhibition, whereas the isotate TVAN_3 caused highest percentage
inhibition of mycelial groMh of S. rolfs,i (26.70/0). Both isotates CfhrWB_j and ThrWB-2) of
Tichodema frcmwest Bengar were found to have with intermediate efiecr with respect to their
hyperparasitic ability irrespective of pathogens tested and chitin or non-chitin adaptation_
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Andaman and Nicobar group of lslands are located
in the Bay of Bengal and fall under the island eco-
systemq. The climate is unique wilh humid tropical
(temp 28-320C and RH 75-95%), endowed with the
occurrence of both South-West and North_East
monsoon and the rainy season is more than eight
months in a year with an average rainfall of 3100
mm. Trichoderma spp. are among the most fre-
quently isolated soil fungi and present in plant root
syslems (Harman 2000). These fungi are oppor-
tunistic, avirulent symbionts (Harman et at., 2OO4),
and function as parasites and antagonists of many
phytopathogenic fungi, thus protecting plants from
disease. The abundance of Tichoderma in vari-
Email : sombhagat 73@ rediffmail. com

ous soils, coupled with their ability to degrade vari_
ous organic substrates in soils, their metabolic ver_
satility, and their resisiance to microbial inhibitors,
suggests that they may possess the ability to sur-
vive in many ecological niches depending on pre-
vailing conditions and the species or strains in-
volved (Papavizas, 1985). The antagonistic poten_
tial of Trichoderma spp. in the bay lslands with
refernce to its speclalized agroecosystem has naver
been worked out (Bhagat et al, 2OO5) . The change
in soil microbial situation particularly after massive
earthquake followed by deadly Tsunami on 26th
December,2004, appeared to have immense sci_
entific importance in the Andaman and Nicobar ls-
lands. Accordingly the implementation of biocontrol
by exploration. of native isolates of Trichoderma
appeaf$rite jbe:a, vital area of researches wjth the
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INTRODUCTION



On screening of Trichoderma spp.

concepl that the bay island has been declared as
exclusively organic farming area by the Govt. of
lndia. Therefore, present study has been aimed to
isolate and establish the antagonistic potential of
Trichoderma spp. against some soilborne plant
pathogens,

MATERIALS AND METHODS

Rapid screening of Trichoderma isorates

Seventeen isolates of Tichoderma harzianum, ten
isolates of T. viide and eleven isolates of T. hama'
tum were screened for their antagonistic potential

against six soil borne fungal plant pathogens
through multiple culture followed by dual culture
technique. Mycelial discs (6 mm diam.) picked up

from the margin of young growing 3-4 days old cul-
lurc oI Trichoderma and pathogens, were inocu-
lated at the peripheral region at equal distance from
centrally inoculated test pathogens and incubated
for 5-6 days at 28 t 10C. The selected isolates were
subjected to crossrapid screening followed by dual
culture test against six pathogens separately.

Chitin feeding

Twelve isolates of Trichodermawere grown on chitin
amended potato dextrose broth (PDB) medium for
at least five successive generations to assess the
relative antagonistic potential in mycelial growth
inhibition (%) of test plant pathogens by dual cul-
ture method. Mycelial plug (6 mm dia) of test an-
tagonists were inoculated into Petriplates contain-
ing solidified PDA and incubated at 28 t 10C for 3-
4 days into a BOD. The young growing culture of
Tichoderma spp. were grown in same medium up
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to five consecutive generations. The chitin adapted
isolates were multiplied and maintained into PDA

slants and preserved in PDA slants at 40C for sub-
sequent use.

Dual culture technique

Both pathogens ( P. aphanidermatum, P. parasitica,
F.o.f sp. ciceis, M. phaseolina, R. so/anl and . S.

rolfsii) and antagonists were inoculated at periph-

eral region oposite to each other in sterilized
Petriplates (90 mm dia) containing 20 ml sterilized
potato dextrose agar (PDA) medium and incubated
at 28 1 10C for 7-10 days and replicated into five
times. The PDA medium inoculated either with
pathogen and antagonist only served as control.
The radial mycelial growth of test pathogens and
antagonisl were measured periodically and the per

cent inhibition of mycelial growth of test pathogens

by antagonists was calculated as per formulae
adopted by Garcia (1991) as: % IRG = 100 [( Rr-

Rr, / R,l,where R1 is the farthest radial distance
grown by the pathogen in the direction of the an-
tagonist (control) while R, represents the distance
grown on a line between inoculation positions of
the pathogen and the antagonist.

Hyphal interaction between Trichode rma isolales
and the pathogen R. so/anl was studied by dual
culture method following Quimio and Cumagun
(2001). A cellophane membrane was placed over
solidified potato dextrose agar (PDA) medium into

the Petriplates, the test pathogen and antagonist
were inoculated at the peripheral region opposite
to each other and incubated into BOD incubator
at 28 I 10C for 3-4 days. The zone of point of con-
tact between pathogen and antagonists were cut
along with cellophane membrane using a new
blade, placed on a cleaned slide, stained with
lactophenol cotlon blue and observed under a
phase contrast microscope (Axiostar Zeiss).

RESULTS AND DISCUSSION

The scan over the entire results (Tables 1-3) of
rapid screening ot Trichoderma spp. from Andaman
and Nicobar lslands, against six fungal pathogens
revealed thet there was a clear difference in three
species of Tichoderma uiz., T. harzianum, T, vtide
and T. hamatum in their hyperparasitic potential
against the pathogens tested. However,lt viriae
was most efficient in parasitizing all the pathogens,

The mycelial discs (6 mm dia) of Eo.f sp lycopersi-
ci, M. phaseolina, and S. rolfst7 were inoculaled cen-
trally on solidified PDA in the Petriplates one day
advance to attain the point of contact at the middle
of Petriplates, whereas R. so/ani P. aphaniderma-
tum and P parasitica were inoculated on the same
day with the isolates of Tichoderma. The inoculat-
ed plates were incubated at 28 t 10C for 10 days
and were periodically observed for the mycelial
suppression of pathogens. This set of experiment
was replicated five times. The Inbhoderma isolates
were rated on the basis of their ability to suppress
the mucelial growth of pathogen following the meth-
ods of modified Bell's scale (Bells et a/., 1982).
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Table 1 Comparative antagonistic potential ofAndaman isolates ol Tichoderma haaianun against slx test pathogens

13

lsolates of
Trichoderma
harzianum Macrcphomina

phaseolina
Rhizoctonia
solani

SclerotiumPythium
aphani-
dermatum

Fusarium
oxysporum
l. sp lycopersiciI

4S,

4S,

6S,

4 S,

4S,

5S,

4 S,

6S,

6S,

7S,

5S,

5S,

7S,

5S,

5S,

4S,

4S,

6S,

5S,

4S,

5S,

4S,

6S,

6S,

7S,

6S,

7S,

6S,

6S,

7S,

7S,

5S,

7S,

7S,

5S,

5S,

6S,

5S,

7S,

7S,

8S,

6S,

7S,

5S,

6S,

3S,

4S,

4S,

4S,

4S,

3 S,

5S,

6S,

5S,

5S,

4S,

5S,

6S,

7S,

DAI= Days after inoculation: 'the data based on means of 50 observations

Tabte 2 : Comparative antagonistlc potential ofAndaman isotates of Inbrodema v,hue against six test pathogens

Pathogenslsolates of
Trichodema
viride Pythium

aphani-
dermatum

Phytophthora
parasitica

Fusaium
oxysporum
t. sp lycopersici

Sclerotium
rclfsii

Macrophonina
phaseolina

TVAN- 1

TVAN- 2

TVAN- 3

TVAN- 4

TVAN- 5

TVAN- 6

TVAN- 7

TVAN- 8

TVAN- 9

TVAN- 10

AS,

4S,

3S,

5S,

3S,

6S'

4S,

5S,

6S,

5S,

4S,

4S,

3S,

5S,

3S,

6S,

5S,

4S,

5S,

4S,

6S,

5S,

4S,

4S,

4S,

6S,

6S,

7S,

5S,

4S,

5S,

4S'

4S,

7S,

5S,

4S,

5S,

4S,

4S,

3S,

4S,

3S,

6S,

4s,

4S,

5S,

4S,

6S,

5 S,

4S,

5S,

4S,

7S,

5S,

6S,

7S,

5S,

DAI= Days after inoculation; *the data based on means of 50 observations

:

t

Pathogens

Phytophthora
parasitica

ThrAN- 1

ThrAN- 2

ThrAN- 3

ThrAN- 4

ThrAN- 5

ThrAN- 6

ThrAN- 7

ThrAN- 8

ThrAN- I
ThrAN- 10

ThrAN- ll
ThrAN-'12

ThrAN- 13

ThrAN- 14

ThrAN- 15

ThrAN- 16

ThrAN- 17

'4 S,

5S,

6S,

5S,

4S,

5 S,

4S,

6S,

6S,

7S,

6S,

5S,

6S,

7S,

5S,

5S,

7S,

5S,

6S,

7S,

7S,

6S,

6S,

6 S,

7S,

7S,

7S,

7S,

8S,

6S,

6S,

8S,

6S,

8S,

'I

Rhizoctonia
solani

t

t
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Table : 3 Comparative antagonistic potential ofAndaman isolates of TiicDoderma hamafum against test pathogens

On screening of Trichoderma spp. [J. Mycopathol. Res.

Pathogens

Pythium
aphani-
dermatum

Phytophthora
parasitica

Fusarium
oxysporum
l. sp lycopersici

Macrophomina
phaseolina

Rhizoctonia
solani

ThmAN- 1

ThmAN-2

ThmAN- 3

ThmAN- 4

ThmAN- 5

ThmAN-6

ThmAN-7

ThmAN- 8

ThmAN- 9

ThmAN- 10

ThmAN- 11

aS,
6S,

6S,
6S

5S,
7S,

8S,

4s,

7S,

7S,
9S,

7S,

4S,

7S

7S,

7S

5S,

6S

7S

5S

8S

7S,

6S

7

6S,

S

9S

5S,

6S,

5S,

4S

5S,

5S,

6S

5S

6S,

6S,

9S,

8S,

6S,

6S,

5S,

7S,

5S,

8S,

6S5S,

6S,

9S,

9S,

8S,

8S,

9S,

DAI= Days after inocutation: 'the data based on means of 50 observations

followed by T hazianum and T. hamatum. ll ap-
peared (Table 1) that the isolates of T harzianum
attained S, stage from 4 to 7 days (P.

aphanidermatum, P. parasitica and F.o.f- sp
Iycopersici), whereas they varied to attain 51 stage
from 3 to 7 days for R. so/ani and 5 to 8 days of
incubation for both M phaseolina and S- rolfs,tl
Rapid screening of isolates of T. harzianum againsl
all test pathogens revealed that both the isolates
ThrAN-s and ThrAN-7 were most efficient in para-

sitizing the mycelia growth of said pathogens. lt is
pursued from the results presented in Table 2, that
the isolates of T. vhide overgrown the test patho-
gens and attained 51 stage at 3 to 4 days for R.

so/ari 3 to 6 days for both P. aphanidermatum and
P. parasitica,4 to 7 days of incubation for Eo.f. sp
lycopersici, M phaseolina and S. rolfsr:r. Among the
isolates of 7. vrirde, TvAN-3, TVAN-5 and TVAN-8
were most efficient in their hyperparasitic ability and
attaining 51 stage at the earliest suppression of the
grolvth of all test pathogens, whereas the isolates
TvAN-6 and TvAN-9 being the poorest hyperpara-
sites against the test pathogens.Similarly, the iso-
lates ThmAN-4 and ThrAN-10 of T. hamatum (Table
3) were most ef{iclent in suppression in mycelial
growth of all test pathogens, attained Sr slage at 4
days for P aphanidermatum and R. so/ani 5 days

fot P. parasitica,6 days for M phaseolina, Fo.f. sp
lycopersici and S.rolfsr,.

Dual culture technique

/n v,'fro antagonistic potential of twelve isolates of
Tichoderma including two isolates from lvlohanpur
(W.B) were evaluated against six soil borne plant
pathogens through dual culture method. The re-
sults presented in Tables 4-5, revealed that all the
isolates of Trichoderma significantly inhibited the
mycelial growth of all test plant pathogens compared
to control, but they differed significantly among
themselves and with the test pathogens involved.
The results also suggested that pre-Tsunami iso-
lates of antagonist fungi performed better with re-
spect to mycelia grolvth inhibition of pathogens than
post-Tsunami isolates regardless of pathogens
considered. Highest percentage inhibition in groMh
ol P. aphanidermatum was observed with TVAN-5
(61.7%) whereas the isolate ThrAN-s was most ef-
ficient with respecl to inhibition of mycelial growth
of P. parasitia (62.2%). Similarly, pre-Tsunami chitrn
adapted isolates, ThrAN-s resulted into 78.3%
(Eo.f. sp. lycopersici.), 77 .gYo (M. phaseolina) and
81.9% (R. so/an,) grolvth inhibition, which appeared
highest, whereas the isolate TvAN-3 caused high-

lsolates of
Trichoderma
hematum Sclerctium

6S,
8S,

8S,

6S,

7S,

9S,

9S,

7S,

6S,

8S,



I Someshwar Bhagat and Sitansu Pan

Table 4 ; Antagonistic potential of frchoderma isolales from Andaman and Nicobar Islands by duat culture test
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I
lsolates of
TtiDho-
dema

Paphanidermafum P Eo.l sp tycoqdci PaphM
Chitin

pa/-asitica Eo.f sp

Non4hitn adaDted

Radial
myceiial
growlh
(mm)

Radial
mycelial
grov!,fl
(mm)'

Radial
mycelial
growth
(mm)

lnhibilion Radial

l%) mycelial
gror/th
(mm)

Radial
mycelial
growlh
(mm)

Radial
mycelial
gro\4/th

(mm)

lnhibilion

t%)

lnhibition
(Y.t

lnhibition

t%)
lnhibilion
t%)

lnhibition

l%)

I
)

1

d

u

I
I

i

Th VB.1

Ih,W&2

ThrAN-5

ThrAN-7

ThrAN-13

ThrAN-16

TVAN-3

TvAN-5

TvAN-8

TVAN-10

ThmAN-4

ThmAN-10

Control

34.7',

49.4

35.6

37.5

44.2

444

378

36.0

43.5

41_3

52.A

54.0

90.0

39.5

44.7

34.9

47 _8

455

36.5

46_2

41.7

50.6

90.0

56.1

50.3

61_2

58_7

46.9

49.4

59.4

60.3

48.7

53.7

43.8

40_2

0.0

40.9

30.7

32_1

38.2

402

32.O

36.1

42_O

49.6

90.0

63.0

54.5

65.9

64.3

57.5

553

62.8

64_4

51_7

59.9

44.9

0.0

378

48.0

35.1

37 _O

47.5

440

360

34.5

42.0

40.5

51.4

90.0

58.0

46.7

61.8

58.9

47.2

511

600

61.7

55.0

42_9

41_7

0.0

38.1

44.O

34.0

36.8

46.5

450

36.2

34_4

45_2

40.5

49.5

90.0

57 _7

51.1

62.2

59.1

48_3

500

59.8

61.8

49.8

55.0

45.0

42.O

0.0

19.5

24_2

30.4

324

204

21.5

28.6

27.0

33.5

40_1

900

75_3

64.4

78.3

73.1

66.2

640

77.3

76.1

68.2

700

62.8

55.4

00
I

I

I sE (r)
cD (0.05)

o 174

0.483
0.068
0.J89

o.244
0.684

o.427
1_184

0.118
0.328

Anlagooist Chitin Palhogen Antagonist x
Chitin

Antagonist x
Pathogens

Chitin x
Pathogen

Antagonist x Chitin x
Palhogen

0.604
1.67s

t Chitin supplementation up to sth successive generation; *Mean of five replications

Table 5 : Antagonistic potential of lrbhoderma isolates from Andaman and Nicobar lsland by duai cutture test"

lsolates of Non-Chitin
S. rolfs,Tricho-

&fiB
M,

Radial
mycelial
grolrdr
(mm)

lnhibition

v4
Radial
mycelial
grovi/tr
(mm)

Inhibition Radlal
mycelial
gravi,tr
(mm)

lnhibiton
() Radial lnhibition

myceliat (%)
gm$f1
(mm)

Radial lnhibition
mycelial (%)
growth
(mm)

Radial
mycelial
gro',t'lh
(mm)

lnhibition

e^)

1

IIrWB-1 35.0

Th a-2 38.5

ThrAtSs 27.3

ThrAN-7 31.7

IIAN-13 38.0
'IhrAN-l6 40.2

TVAN-3 32.9

TVAN-5 33.5

TVAN-8 40.5

TVAN-1o 36.1

ThmAN-4 41.7

ThmAN-10 45.2

coffiol 90.0

31.5

36.8

29.A

32.4

42.0

M.S

s4.5

43_A

3S.6

40.2

44.2

90.0

27.1

30.0

20.0

26.5

30.0

31.5

21_2

22_O

25.5

31.4

30.6

34.2

90.0

51.1

67.2

69.7

64.8

57.8

55.3

63.4

62.8

550

59.9

53.7

49.8

0.0

27.3

37.4

25.2

u.2

29.0

26.2

32_9

30.1

40.5

43.6

90.0

69.7

58:4

72,O

66.1

62.0

55.9

67.8

70.s

63.4

66.5

55.0

51.5

0.0

65.0

59.1

66.9

64.0

53.3

5012

61.7

57.1

55.3

50.9

0.0

69.9

66.7

77.4

70.5

65.0

76.4

75.5

71.7

65.1

65.0

62_0

0.0

20.5

30.4

16.3

21.2

27.3

30.0

18.5

17.0

21.0

2A.2

90.0

77 _7

66.9

76.4

69.7

66.7

75.4

61.1

75.0

76.7

68.7

63.7

0.0

23_6

30.2

22_1

22_8

26.2

32.0

2t.o

22.O

29.6

25.6

33.1

35.5

s0.0

73.8

66.4

75_4

74_7

70.9

64.4

76.7

75.5

67 _1

71.5

66.5

63.2

0.0

,i
,

I

Anlagonist Chitin Pathogen Antagonist x
Chitin

Anlagonist x
Palhogens

Chitin x
Pathogen

Antagonisl x Chltin
Pathogen

0.068 0.118
0.189 0.328

0.246
0.684

0.427
1.184

sE (r) 0.174
cD (0.05)0.483

I Chitin rupplemeotation up fo sth successive generation; riiean of fve replicalions

0.167
0.464

0.604
1.675

50 (1) April, 20'12.

57.0

45_1

60.4

58.3

46.4

507

580

60.0

51_7

54.1

41.3

40.0

0.0

0.167
0.464

Chitin adapted
M. phaseolina R so/tl - - S. rolfs, 

-
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est percentage inhibition of mycelial growth of S.

rolfsii (7 6.7o/o).ll also appeared that the isolate r
ThrAN-1o did not showed enough antagonistic po-
tential irrespective of test pathogens causing only
41 .zyo rcduclion in growth in case of both P.

aphanidermatum and P. parasitica. But it caused
63.7% inhibition in mycelial growth for R. so/ari
62.00/o for M. phaseolina, 63.20/o for S. rolfsl and
55.4o/o lor F.o.f . sp lycopersrbi However, both iso-
lates (ThrWB-1 and ThrWB-2) of Tichoderma Irom
Wesl Bengal were found to have with intermediate
effect with respect to their hyperparasitic ability ir-
respective of pathogens tested and chitin or non-
chitin adaptation. The chitim feeding of all Tricho-
derma isolates did not improved their antagonistic
potential against both oomycetes fungi, P.

aphanidermatum and P. parasitica, but they
singnificantly enhanced antagonistic potential of
Tichoderma spp. in the same condition exhibiting
increased mycelial gro\,vth inhibition in case of F.o.f.

sp lybopersici, M. phaseolina, R. sorani and S. rolfsii
as these pathogens having chitin as a main com-
ponent in their cell wall composition.

[J. Mycopathol. Res

ing intermediate reaction against one pathogen
exhibited highly hyperparasitic activity against an-
other pathogen. Accordingly, strong selectivity of
the isolates of Trichoderma in their antagonistic
potential towards a particular pathogen had been
observed in the present investigation, though same
isolates like ThrAN-s, TVAN- 3 and TVAN-5 were
more or less got edge over other isolates of lrl-
choderma in their hyperparasitic actions against
most of the pathogens screened. Variability in an-
tagonistic potential among the different species of
Tichoderma against different pathogens has been
reported (Bell et al., 1982; Dubey el a/.,2007; Joshi
et a1.,2007; Pan and Bhagat, 2007). D'suza ef
al.,(2001) have observed clear variation in antago-
nistic potential on screening of Irlchoderna against
S. roffsii and Phytophthora parasitica var. nicotianae,
respectively. Similarly, Bell et a/., (1982) have
screened 77 isolates of T. harzianum against six
fungal pathogens and recorded significant differ-
ences between pathogen- antagonist interactions.
Studies by several researchers (Mukherjee ef a/-,

1989; Kumar and Dubey, 2001, Gangwar ef a/.,
2004) had similarly shown that while same isolates
were highly antagonistic to some pathogens yet
there was clear variation in degree of antagonism.
ln facl, strain specificity against a particular patho-
gen is one of lhe major deterrent factors to com-
mercialize the antagonist (Papavizas, 1985).ln
present finding, some of the lrchoderma isolates
like ThrAN-s, TvAn-s and TvAN-3 were highly effi-
cient and more less equivalent to West Bengal iso-
late, ThrWB-1 , in their antagonistic potential against
all test pathogens. The possible explanation of this
result may be due to their inherent potentiality to
adapt well in introduced conditions (Papavizas,
1985), though it rarely occurs (Whips, 2001 ). Higher
growth rate and greater competitive ability of the
selected strains are the indicative of their better
antagonistic polential. Mathur and Sarbhoy (1978)
have reported tnal T. viride and T. hanianum in-
hibited the growth of S. rolfsr7 by 88 and 86%, re-
spectively. Mathew and Gupta (1998) have showed
thal T. harzianum exhibited the maximum antago-
nistic activity causing 58.3% inhibition of pathogen

followed by T. hamatum,T. viide and T. virens in-
hibiting 48.3, 46.1 and 44.9%, respectively. Re-
cently, Noveriza and Quimio (2004) have reported
thal Tichoderma spp. were able to cause 66.36%
growth inhibition ol P. capsici through dual culture
technique and the pathogens like R. so/ar,l
'Pythium sp., S. roffs,], M. phaseolina and Fo.f. sp.

The fungal biocontrol agenl, Trichoderma ls known
to anlagonize numerous soil borne pathogenic fungi
in vitro and under gree housemeld conditions (Bell
et al., 1982; Papavizas, 1985; Mukhopadhyay,
'1987; Harman, 2000; Harman et a/., 2004; Joshi et
al.,2OO7; Pan and Bhagat, 2007).Though the re-
sults of ,n vrlro studies reflecting the antagonistic
potential of the biocontrol agents are not always
equally reflected to the same degree under field
condition, yet such studies are of immense impor-
tant for initial screening of the antagonists against
host fungi (Bell et a/ ., 1982; Papavizas, 1985;
Vinale et al, 2008). All isolates of Trichoderma had
not shown same degree of hyperparasitic activity
against all test plant pathogens, the isolates show-

On screening of Trichoderma spp.

Hyphal interaction

The microscopic observation of mycelia collected
from the intersection zone of grolvth of both patho-
gen and anlagonist revealed that the hyphae of
antagonist grew parallel, coiled around the hyphae
of R. so/ani and penetrated into the hyphae of
pathogen by producing hook or knob like structures.
The mycelia of pathogen, R. solani, twisted and
curled, often fragmented hyphae of pathogen due
to intense coiling and secretion of antifungal sub-
stances including cell wall degrading enzymes.
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naia, Ustilago, Venturia and Colletotrichum, aswell
as the oomycetes Uhium and phytophthora which
lack chitin in their cell walls. The present finding
also suggested that the pre-Tsunami isolates ex-
hibited better anlagonistic potential by dual culture
technique against all the test pathogens. This re-
sult may be due to sudden inundation with sea water
after deadly Tsunami wave on 26th Dec_ 2004,
which lead salt deposition in the soil with great va-
rieties of cations and anions.This temporary and
much slress condition might have adversely af-
fected the physiology of the antagonist resulting in
reduction of hyperparasitic activily center dual cul-
ture technique.
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