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ABSTRACT

Leaf rot disease of coconut is caused by a fungal complex.
Among the fungi associated, Colletotrichum gloeosporioides
and Exserohilum rostratum are the main pathogens. Leaf rot is
a destructive disease and complete control of it could not be
achieved by fungicidal applications. Efforts were made to
isolate native bacteria from rhizosphere of coconut and to
evaluate their in vitro antagonistic potential against leaf rot
pathogens so that the potential antagonists could effectively be
used in leaf rot disease management. Two fluorescent
Pseudomonas spp. isolated from rhizosphere were found to be
effective antagonists of the main pathogens of leaf rot.

INTRODUCTION

Leaf rot disease (LRD) of coconut is widely prevalent in
association with root (wilt) disease (RWD) in Kerala State. An
average of 65% of RWD affected coconut palms are infected
with LRD. RWD is caused by phytoplasma (Solomon et al.,
1983) and LRD is due to a fungal complex. Among the fungi
associated with LRD, Colletotrichum gloeosporioides and
Exserohilum rostratum are considered as the main pathogens
(Srinivasan and Gunasekaran, 1996a). Control of LRD is very
important in view of its destructive potential. Complete control
of LRD was not achieved by fungicidal sprayings (Menon and
Nair, 1952; Nair and Radha, 1959; Srinivasan and Gunasekaran,
1996b).

Lily et al. (1952, 1955) reported that Bacillus subtilis
inhibited spore germination and growth of Helminthosporium
halodes (=Dreschlera halodes) on solid medium. The culture
filtrate of the bacterium inhibited infection of the fungus on
leaves. Presently there is a growing interest on the biocontrol
of plant diseases (Nallathambi e al., 1997a ; Vidhyasekaran,
1998). As LRD amelioration with chemical control measure is
not fully achieved, it becomes necessary to seek alternative
methods of disease control like breeding for disease resistance,
biological control, etc. Breeding for RWD and LRD resistance
is a long term process ; whereas for immediate future,
biocontrol can be adopted as such or as part of the measures for
integrated disease management. The obvious source of the
biocontrol agent is the natural environment itself. Hence,
efforts were made to isolate the native bacterial antagonists
from coconut rhizosphere and to evaluate their potential as
biocontrol agents against the main pathogens of LRD.

MATERIALS AND METHODS

Fungal culture : Colletotrichum gloeosporioides and
Exserohilum rostratum were isolated on potato dextrose agar
(PDA) medium from naturally leaf rot affected coconut palms.
The cultures were purified and maintained on PDA at 4 °C
until further use.

Isolation of rhizosphere bacteria : The soil from the
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rhizosphere of 24 coconut palms (from basins at a depth of
0-25 cm) was collected. A composite soil sample was made
from rhizosphere soil of three palms after air drying and
homogenous mixing. Likewise eight composite soil samples
were made and used for isolations.

For the isolation of rhizosphere bacteria, 10 g soil from
each composite sample was added to 90 ml of sterile distilled
water and stirred for 20 min using magnetic stirrer. Ten-fold
dilutions were made and plated onto selective and
non-selective media (King et al., 1954; Simon et al., 1973).

All the plates were incubated at 28+1 °C for 1 to 3 days.
For each medium, representative colonies were isolated and
repeatedly cultured till pure culture was obtained. The purified
cultures were maintained on nutrient agar slants at 4 °C for
further studies. ’

In vitro antagonism : The bacterial isolates were tested for
antagonism against the main pathogens of LRD (C.
gloeosporioides and E. rostratum) on PDA by dual culture
(Savithiry and Gnanamanickam, 1987).

Effect of culture filtrate : Bacterial culture filtrates were
prepared, from 2 day old cultures by filtering through 0.22 um
millipore filters. A central well of 8 mm diameter was made in
the PDA plates using sterile cork borer. Agar blocks with
mycelial growth of leaf rot fungi were placed on either side of
the well at a distance of about 25 mm. The central well was
then filled with 250 micro litre of culture filtrate. The plates
were incubated at 28+1 °C for 5 to 7 days and the inhibitory
effect of culture filtrate, if any, was recorded qualitatively (- =
no reaction ; + = positive reaction) for seven days at regular
intervals.

Identification of selected bacterial isolates : The bacterial
isolates were identified upto generic level with the help of
morphological, cultural and biochemical characteristics as per
the “Bergey’s Manual of Systematic Bacteriology” (Volume 1
and II).

RESULTS AND DISCUSSION

Isolation of rhizosphere bacteria and screening for
antagonistic activity : Twenty one isolates from rhizosphere
were obtained and they were purified. The antagonistic activity
of these isolates against C. gloeosporioides and E. rostratum
were graded qualitatively as —ve and +ve based on the presence
or absence of antagonism.

The growing cultures of nine out of 21 rhizosphere
isolates showed clear antagonism by inhibiting the mycelial
growth of both fungi. Four isolates showed weak antagonism
whereas eight showed no reaction.

In vitro biocontrol potential of rhizosphere isolates : The
reactions of nine rhizosphere isolates selected from the above
study were found to be variable in general, all the isolates had
more inhibitory effect on E. rostratum (Table 1). However,
isolate 9 was found to be effectively inhibiting the mycelial
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growth of both C. gloeosporioides and E. rostratum followed
by isolate 8 (Table 2).

Table 1  Antagonistic of fluorescent
Pseudomonads from rhizosphere

potential

Inhibition zone (mm) * after 7 days in PDA

;i?;a;:r C. gloeosporioides E. rostratum
1 3.0 9.0
2 3.0 12.0
3 2.5 6.5
4 4.0 9.0
3 2.0 40
6 L5 5.0
7 2.5 9.0
8 5.5 10.0
2 7.0 12.0

* Mean of 6 replications

Table 2 Growth of C. gloeosporioides and E. rostratum
(radius in mm) as affected by fluorescent Pseudomonas spp.

Fungus Per cent inhibition (after days)*
1 2 3 S 7

C. gloeosporioides

Isolate 8 0 8.7 38 45 55

Isolate 9 0 12.5 30 45 61
E. rostratum

Isolate 8 0 12.0 34 60 60

Isolate 9 0 25.0 40 68 68

* Mean of 6 replications.

The celi-free culture filtrates of all the nine bacterial
isolates also inhibited the mycelial growth of C.
gloeosporioides and E. rostratum, thereby indicating the
secretion of antifungal substance into the growth medium. The
level of antagonism detected was more or less the same as
observed with the growing cultures.

Identification of selected bacterial isolates : The bacterial
isolate numbers 8 and 9, which showed maximum antagonism
against both the main fungal pathogens of LRD, were found to
be gram negative rods, nonsporulating, motile, aerobic,
catalase positive, oxidase positive, produced both diffusible
fluorescent and non-fluorescent pigments, gelatinase positive,
amylase negative and lysine decarboxylation positive, acid
production from glucose. On the basis of these characters both
the isolates were identified as fluorescent Pseudomonas spp.

The micro-organisms isolated from environments, such as
rhizosphere, may prove to be promising biological control
agents for use on leaves, the prime consideration being the
ability to grow fast (Campbell, 1989). The surface growth of
pathogens like Colletotrichum may be more vulnerable to
nutrient competition from such biocontrol agents.

As the rhizosphere fluorescent Pseudomonas spp. are
naturally occurring antagonists, they may establish themselves
to an effective population levels in competition with the
existing ones. For successful biocontrol, colonization by an
antagonist is of prime importance.

Efforts have been made to promote the activity of
naturally occurring bacteria to control many plant diseases

(Arya and Parashar, 1997; Nallathambi et al., 1997a, 1997b;
Vidhyasekaran, 1998). In the present study some attempts have
been made to discern the existence of certain native bacteria in
coconut rhizosphere and two isolates from rhizosphere have
been catalogued as effective antagonists of LRD pathogens.
Their further evaluation and field testing are important before
introducing them as biocontrol agents in LRD management.

REFERENCES

1. Arya, S. and Parashar, R.D. 1997. Biocontrol of bacterial blight
of cotton by phylloplane antagonism.p.195. Abstract in Intern.
Symp. Integr. Plant Dis. Manag. for Sust. Agric. Nov.,
10-15,1997. New Delhi, India.

2. Campbell, R. 1989. Biological control of microbial plant
pathogens. Cambridge University Press. pp.66-94.

3. King, E.O., Ward, MK. and Rane, D.E. 1954. Two simple

media for demonstration of pyocyanin and fluorescein. J. Lab.
Clin. Med. 44 : 301 - 307.
Lily, V.G., Nair, UK., Pandalai, K.M. and Menon K.P.V. 1952.
Observations on the inhibitory activity of a species of bacterium
on some fungi parasitic on the coconut palm. Indian Cocon. J. 5
(4) : 162-170.

S. Lily, V.G., Radha, K. and Menon K.P.V. 1955. Observations on
the inhibitory activity of a bacterium. Activity of the fungal
substance produced by the bacterium Bacillus subtilis. Indian
Cocon. J. 8 (3): 137-149,

6. . Menon, KP.V. and Nair, UK. 1952. Scheme for the
investigation of the root and leaf diseases of the coconut palm in
South India. Consolidated final report of the work done from 8"
March, 1937 to 31* March, 1948. Indian Cocon. J. 81:100-113.

7. Nair, UK., and Radha, K. 1959. Managing cum spraying for the’
control of coconut palm diseases. Proc. of I* Conf. Cocon. Res.
Workers, Trivandrum, India. p.250 -254.

8. Nallathambi, P., Mohanraj, D. and Padmanabhan, P. 1997a.
Biocontrol of red rot caused by Colletotrichum falcatum (Went)
in Sugarcane. p.192. Abstract in Intern. Symp. Integr. Plant Dis.
Manag. for Sust. Agric. Nov. 10-15, 1997, New Dethi, India.

9. Nallathambi, P., Mohanraj, D. and Rajendraprasad, S. 1997b.
Biocontrol of seedling rot of sugarcane by using Trichoderma
and Pseudomonas fluorescens. p.193. Abstract in Intern. Symp.
Integr. Plant Dis. Manag. for Sust. Agric. Nov. 10-15, 1997,
New Delhi, India.

10.  Savithiry, S. and Gnanamanickam, S.S. 1987. Bacterization of
peanut with Pseudomonas fluorescens for biological control of
Rhizoctonia solani and for enhanced yield. Plant and Soil. 102 :
11-15.

I1.  Simon, A, Rovira, A.D. and Sands, D.C. 1973. An improved
selective media for isolating fluorescent pseudomonads. J. Appl.
Bacteriol. 36 : 141 -145.

12.  Solomon, J.J., Govindankutty, M.P. and Nienhaus, F. 1983.
Association of mycoplasma-like organisms with the coconut root
(wilt) disease in India. J. Plant. Dis. and Prot. 90: 295 -297.

13.  Srinivasan, N. and Gunasekaran, M. 1996a. Incidence of fungal
species associated with leaf rot disease of coconut palms in
relation to weather. and stage of lesion development. Annals of
Appl. Biol. 129 (3) : 433-449,

14.  Srinivasan, N. and Gunasekaran, M. 1996b. Field control of leaf
rot disease of coconut with fungicides. CORD. 12(2): 34-42.

15.  Vidhyasekaran, P. 1998. Biological suppression of major
diseases of field crops using bacterial antagonists. pp.81-95. In
Biological suppression of plant diseases, phytoparasitic
nematodes and weeds. Ed(s) S.P. Singh and S.S. Hussaini,
Project Directorate of Biological Control, Bangalore.



Plant Diseases and Their Control

The Selected Papers of the First Asian
Conference on Plant Pathology

Edited by

Prof. Zeng Shimai
Prof. Zhou Guanghe
Prof. Li Huaifang

China Agricultural Scientech Press



