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In vitro biocontrol of coconut leaf rot pathogens 
with Pseudomonas jluorescens 
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Leaf rot disease (LRD) is prevalent in areas of LRD pathogens. The results are presented in this pape!. I d  
KeraIa State where root (wilt) disease(RWD) is endemic. 
On an average, 65% of RWD affected palms also have 
superimposed LRD (Srinivasan, 1991). The occurrence 
of LRD has increased over the years with increased 
intensity of RWD. Recent studies on LRD have 
established a complex fungal etiology. Colletotrichum 
gloeosporioides and Exserohilum mstratum are the main 
pathogens and Gliocladium vermoeseni, Fusarium 

Fungal Cultures: LRD fungi, viz. CoEletofric/ii~ir 
gloeosporioides, Exserohilum rostratum, Glioclndi!~~~~ 
venoeseni, Fusarium solani, Thielaviopsis parado~n 
and Rhizoctonia solani were isolated from naturalli 

Srinivasan and Gunasekaran, 1996~) .  Prevention or 
control of the disease had only limited success. Biological 
control of fungal diseases of different crop plants using 
microorganisms has been reported by many workers (e.g., 
Blakeman and Fokkema, 1982; Bolland, 1990; Arya and 
Parashar, 1997: Nallathambi, et al., 1997a). Lily et al. 
(1952. 1955) reported that a strain of Bacillus subtilis 
inhibited the growth of a leaf root pathogen, 
Helminthosporium hnlodes on agar medium. The culture 
filtrate of the bacterium was also found to inhibit the 
fungus. Such environment friendly biocontrol agents 
might therefore, be suitable for controlling LRD. In recent 
years, Pseudomonas Jluorescens has been utilized by 
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solani, Thielaviopsis paradoxa and Rhizoctonia solani An isolate of R Juorescens obtained from Tail  

infected palms and the pure cultures were used fort" P' 
studies. For inoculation, 7-day-old cultures grown o!! 
PDA were used as inoculum. at  

are other associated fungi involved in the disease Nadu Agricultural University (TNAU), Coimbatortari 
(Srinivasan and Gunasekaran, 1996a, b). A series of maintained in King's B (KB) agar medium. Fo: 
attempts have been made in the past to control the disease evaluation of bacterial antagonism in vitro the fungi I*: 
with contact and systemic fungicides (Menon and Nair, grown on PDA. A culture of PJluorescens grown inn 
1952;Nair and Radha, 1959; Samrai et al., 1966: broth was used to prepare the culture filtrate. 

various workers for the control of fungal diseases Sterile culture filtrate of P. fluorcsce~rs i. 1. 1.' (Gnanamanickam and Krishnamurthy, 1998; prepared from 3-day-old liquid culture (KB.brothl; cl. 
Vidhyasekaran, 1998). Hence, an attempt has been made passing through Seitz filters (0.22 m size). A welloi. i, 
to evaluate the efficacy of Rfluorescens (Pf) against the mm dia. was made at the centre in the medium wiu. 1 r,,, 
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In vitro assay of antagonism by dual culture: Sterilia 
PDA (10 ml) was poured into culture dishes (90 mr 
dia.) and allowed to cool. Mycelial blocks (5 mm di; 
cut from 7 day old cultures of the respective fungusa.: 
the aqueous cell suspension of P Jluorescens in steh 
water (from 3 day old culture) were placed on themedih: 
at equal distance (25mm) from the centre of the dish;; 
bacterial inoculum was placed as a streak parallel t o t  
median line of the dish. The cultures were incubated. 
30°C and the radial mycelial growth towards theceni: 
and the inhibition zone were recorded up to 5 d a r  

*Regional Station, Kayangulam, Krishnapuram-690 533, Kerala 
-" 

6,' 

[hi 
2x1 

"a 

(1: 
10 

dei 
j U 1  

T.,b - 
hn 

regular intervals. 
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' ~ i k  borer and filled with 0.1 ml of culture filtrate under 
tptic conditions. The plates were inoculated with test 
rgus on both sides of the well at equal distance. The 
ates were then incubated at 30°C and the inhibitory 
~ccc  of culture filtrate was recorded qualitatively (- and 
for 5 days at regular intervals. 

~hibitory effect on LRD pathogens: The biocontrol 
lnential of i? fluorescens against LRD was also tested 
leaflet pieces. Young, emerging spindle leaves from 
WD affected palms (free from LRD) were collected. 
:rider leaflets were excised and cut into pieces (70 mm 
ngth). Pieces from the middle of the leaflet with uniform 
'3th were selected for testing. 

The biocontrol potential of R fluorescens was 
,essed against two main pathogens of LRD, viz., C. 
oeosporioides and E. rostmtum, in leaf rot 
velopment. Aqueous cell suspension of Rfluorescens :r. 
sterile distilled water was prepared, incorporated to 

'" :fungal inoculum to give a final concentration of 
lm,?roximately lo6 bacterial cellslml. The fungi, C. 

~tosporioides and E. rostratum individually and in 
Ily nbination,.were co-inoculated (with Pf) on leaflet 
he :xe% The diameter of leaf rot lesion was recorded at 
Or' :ular intervals for 5 days. Appropriate controls, for all 

Iveexperiments, were maintained for comparison. All 
,il )?rirnents were repeated thrice. 

ias . rltro antagonism of P. fluorescens: Antagonistic 
:Or :cts of P. Jluorescens against LRD fungi, viz, C. 
$re :osporioides, E. rosrmtum, G. vermoeseni, F: solani, 
<B wmdoxn and R. solnni were assessed in vitro. The 

)wing bacterial culture was found to be inhibitory to 
red mycelial growth of all the above fungi to different 
nm:nt (Table 1). Maximum inhibition zone of 15.5 mm 
ia.) irecorded for 7: paradoxa followed by E. rostratum 
md 14mm). Filter sterilized culture filtrate of Pf was found 
rilei~hibit the mycelial growth of LRD fungi in varying 
uln:rzes. The growth of Z pnradoxa was completely 
the')ressed by the culture filtrate (Table 2). 
the 
i :1t :I.An~gonistieelfeclofC/lrrore.~cem onLRD pathogens (after5 days)* 

Inhibition zone &far. inhibition C?c inhibition 
(mm) of myeelial (overcontrol) 

growth (mm) 

'Zfs 8.2 23.2 31.0 

13.4 28.4 38.9 

11.7 26.7 35.6 

12.0 27.0 36.0 

15.5 30.5 40.7 

11.9 26.9 35.9 

Table. 2. ENect of culture filtrate ofC fluorescens on LRD oathoeens * 
Fungus Comparative inhibition index 

P day 5Ih day 

C ,~loeosporioides + t 
~ ~ 

E rostrarunt t t 

G. vermoeserd + 
F solani t 

T paradorn t + 
R. solani + t 

-=h'oTeSponse 
t = Positive reaction 

"=Mean of 5 samples 

Inhibition of LRD development: Incorporation of Pf 
with two LRD pathogens while inoculating detached 
leaflet pieces resulted in substantial reduction in leaf rot 
lesion size and also reduced the initial onset of the disease 
in general (26 - 33%). Inhibition of lesion size and 
reduction in LRD development was noticed under both 
categories of inoculation, Le., C. gloeosporioides and E. 
rostratum inoculated individually and in combination 
(Table 3). 

The results indicate that PFlpuorescens is inhibitory 
to C. gloeosporioides and E. rostratum, the main 
pathogens of LRD as well as the other associated fungi, 
Gliocladium vermoeseni, Fusarium solani, Tlzielaviopsis 
paradoxa and Rhizoctonia solani. The culture filtrate of 
Pf was also inhibitory to the mycelial growth of LRD 
fungi. In terms of mode of action of an antagonist it should 
be recognized that greater the number and diversity of 
methods used by an antagonist to inhibit a pathogen, the 
more succassful it will be in biocontrol of a fungal 
complex. FI Juorescens, which is acting in more than 
one ways, is effectively used as biocontrol agent of many 
plant diseases (Arya and Parashar, 1997; 
Gnanamanickam and Krishnamurthy, 1998; Kumar and 
Ranganathan, 1997; Nallathambi et al., 1997 a;b; 
Vidhyasekaran, 1998). Hence, there is scope for Pf in 
the biocontrol of LRD pathogens. Further evaluation of 
its potential under field condition is being done for 
effective incorporation of this agent as a means of disease 
control in the LRD management. 

Table 3. Co-inoculation of t!fluorescens and main pathogens of LRD and 
leaf rot development 

Fungus inoculated Inhibition in leaf rot development (9%) 
(withEflriorescens) 3' day 5'Vay Mean 

C gloloeosporioldej 40.3 26.7 33.5 

E roslraflim 18.3 25.5 21.9 

C. gloeo~porioides 
and E msrrarunl 281 33.2 30.7 
Mean of 20 sampler 

Values in parenthevs represent Standard Deviation 
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