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MATON) CAUSED BY PHYTOPHTHORA MEADII
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ABSTRACT

Capsule rot disease of cardamom incited by Phytophthora meadii Mc Ragcis a
major threat in cardamom plantations during the monsoon period. Integrated
management strategy has already been developed for the management of the disease
at field level where Trichoderma species are being used as the biocontrol component.
In the present study, in an attempt to isolate mnatural biocontrol agents for
Phytophthora from cardamom capsules, a species of fluorescent pseudomonas was
obtained in culture which is found to be inhibiting the growth of Phytophthora under
in vitro conditions. In order to exploit the biocontrol potential of these bacteria for the
management of capsule rot infection, a laboratory experiment was laid out using
.culture suspensions and filtrates. The experiment consisted of 10 treatments and 2
replications with different forms and periods of inoculation of P.fluorescens.and
P.meadii zoospores. The treatment includes spraying the panicles with Pseudomonas
culture suspension and culture filtrate before and after infecting by spraying with
zoospore suspension of Phytophthora meadil, dipping the culture suspension in
culture filtrate for 24 hours and then spraying with zoospore suspension. The result
clearly indicated that spraying 48hr old culture suspension on panicles prior to
inoculation with zoospore suspension of Phytophthora and spraying with culture
filtrate from 20 day old culture are effective in checking the infection. Hence this can
be exploited as a management strategy for the field management of capsule rot
infection, where either the fresh bacterial culture can be sprayed before the onset of
monsoon or spray culture filtrates from stored cultures, after getting infected which
could prevent or reduce the infection of capsules by the pathogens.
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INTRODUCTION

Cardamg;ps%li 1:_115 gf ca%'dax?orr'llcsused by P. meadii is one of the serious diseases of
. isease is of soil borne in nature. The disease makes i ‘
: : . s 1t 5 appearance
dz:}llng the monsoon season on panicles and capsules leading to direct croppllz)ss. The
fain oégslrzlsl:})lro;:l?fules emerge from the dormant stage and infect the capsules through
. The present system of managing the disease is i
. _ through integrated
ag;)étgach. Integratef:l _.dISE:ZlSB management strategies like phytosanitation, cfltural
Earzg,l;f;;n a;nd tfungglcldal application together with biocagents like Trichoderma
_ an be able to control the disease. Present ice i ici
\ : . practice is to spray fungicide
Suc};. as 1% Bc_ndeaux mixture or 0.35 POTASSIUM PHOSPHOIEA%E ar%d so'isi
2]1135 ‘;(::tl?n of .bloc;lontr(;l agent Trichoderma soon after the initiation of the monsoon
s to resist the infection on the capsules and to redu i i .
i . ce the soil borne inoculum
The study for exploiting the potential of Pseudomonas fluoresens was based on thé

reports of the potentiality of Pseud, . . .
diseases. Y omonas fluoresens in controlling soil borne

MATERIALS AND METHODS

Bacterial culture: ‘Fluorescent pseudomonas’ culture w i
sec'ondary grpwth inhibiting Phytophthora culture in petri dishes zflr?nbgtalttllnzdéoii :
of investigations of Phytophthora sp. isolated from infected carziamom capsule (Zz
part of Ph.D work) . The bacteria grows well in King’B medium emittin
fluorescence under UV lamp. After 24hr of inoculation into culture media , the cénteg
of the c.ulture. showed reddish tinch with slight green colouration in the m,edia Lat :
on th_p intensity of green colour intensified. The culture having ﬂuorescence.uni]er
UV 1.1ght of wave lenth 26nm with excretion of duffusible yellow-green pig s :
1dentified as Pseudomonas fluorescens * piement s

King’BFg glle llzc)rtzrsg}rlat stuc(ljy, ‘Flucrescent pseudomonas’ culture was grown in

oth o rs and used as the culture sus i

. , B _ pension. The same culture

211}21\3\?1?511%1; flzl(t)erzd thrgugl;{rmlhpore filter for cell free culture filtrate. The culture
. ays in King’B broth as such was used as the ‘old

suspension’and filtered one was used as the 20 d old culture filirate. culture

oo Phytophthora meadii isolated from freshly infected capsules and grown in
agar was used as the pathogen inoculum. Zoospores released from the

Panicles of avera ;
inoculation studies. ge 30cm length having 20-25 capsules were taken for

In vi .
n vitro assay : BEffect of Pseudomonas fluorescens ' on mycelial growth of P,

. meadii
_Ll_ve bacteria in dual culture

ik SIErirrdOits agal;C plates containing 15 ml of the medium was centrally inoculated
sither side o gsho 72hr old S:ulture of P. meadii. Bacterial culture was streaked on
et | vtophthora disc at a distance of 3 cm apart and incubated in the dark
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for 96hrs at 22—245C. The distance of inhibition zone between soil bacteria and the
pathogen was recorded (Jin and Hee 1989) ' ‘

Culture filtrate
Secondly the culture filtrate was incorporated into the CA medium @ of 1ml

and 2ml respectively in 50ml of the media and poured into petridishes. These dishes
were inoculated with Phyfophthora culture discs as above and incubated. The growth
rate was measured after 72hrs and calculated the growth inhibition. Effect on
sporulation was tested by keeping Phytophthora culture discs taken from the
periphery of 72 hr old CA culture in culture filtrate as well as in sterile distilled water
for 24-48hrs. Zoospore germination was also tested by incubating the zoospores in
culture filtrate as above at 22- 24°C :

Culture suspension and cell free culture filtrate on panicle infection

i. Panicles kept in Culture suspension , Culture filtrate, old culture filtrate
and old culture suspension respectively in trays @ 500ml of 48 hr old
culture grown in King’B broth /tray, for 24 hours and then transferred to
Zoospore suspension (10% zoospores/ml) for 24 hrs and then incubated
under humid conditions for 96hrs.

ii. Panicles kept in zoospore suspension (10° zoospores/ml) in trays for 24
hours and then transferred to culiure suspension, culture filtrate and old
culture filtrate respectively for 24 hrs. Panicles were then removed and

" incubated under humid conditions for 96hrs

iii. Similarly the panicle was dipped in culture filtrate for 24 hrs and then
sprayed with zoospore suspension . Obsevations were taken on the
number of capsules infected and calculated the % inhibition.

RESULTS AND DISCUSSION

In vitro assay _
Effect of Pseudomonas fluorescens on mycelial growth of P. meadii: In dual culiure

with live bacteria there was a reduction in the mycelial growth towards the growth of
bacteria. The percent reduction in growth when compared to control ranges from

62.96-72.22%.

Mycelial inhibtion was also noticed when cell free culture filtrate was
incorporated into the medium @ of 1ml and 2ml /50ml of the medium. The
percentage inhibtion was 48.5% and 60.4% respectively. There was absolutely no
sporulation when culture discs were incubated in culture filtrate when compared to
control which formed > 195 sporangia /microscopic field. In case of zoospore
germination, the zoospores were found lysed in the culture filtrate whereas in control

there was 42.21% germination (Table 2).

Treatment of panicles with Culture suspension, Culture filtrate and old culture
filtrate and culture suspension prior to infesting with zoospore suspension showed
zero infection in both culture suspensions and around 15.84 and 6.94 respectively in
culture filtrates. But when zoospores are infested prior to treatment with bacterial
suspensions and fltrates, the percent infection ranges from 34-65%. When dipping the
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Post- treatment
2.Culture suspension
4. Culture suspension (20 days old)

Pre- treatment

1.Culture suspension
3.Culture suspension (20 -days old)
5. Culture filtrate 6. Culture filtrate

7. Culture filtrate(20 days old) i
ali 8. Culture filtr
9. Dip in culture filtrate 10. goxllltr:oflmate(zo s old

Table 2. In vitro effect of Pseudomonas fluorescens on Phytophthora meadii

Pseudomonas flucrescens %Myce]ial %eSporangial production Zoospore

1.Live bacteria nhibition germination
69.59 - -

(Dual culture) Zoospore lysis

2.Cell free culture filtrate 48.50 i

@1ml/SOmi : - Nil Zoospore lysis

2.Cell free culture filtrate 60.4 ' ;

@2ml/50ml 40 Nil Zoospore lysis

3. Contr co

ontrol 0.0 195/microscopic field 42.21%

Table 3. In vitro effect of Pseud, . T
Phytophthora meadii udomonas fluorescens on Panicle infection by

Pseudomonas i i i i
oo % infection % infection % disease reduction
Treatments _ Pre- Post- Pre- P
treatment treatment treatment trea(t)lie-:nt
L.Culture suspension 0.0
. 34.38
2. Culture suspension 0.0 62.95 100 Pt
(20 days old) . . 10 =
3. Culture filtrate |
15.84 53.8
4. Culture filtrate(20 6.94 35 5516 0031 S0
days ol . - 90.31 50.42
+3. Dip in culture filtrat
% Contro e 22.255 68.92
Lsd at 0.05 alphalevel =  8.991 1162

; Vggecfl::gsl;r;f;tca;trgm;ks are highly significant. The results of the present
hhibiting. the orowth OfeP the pre.-treatment effe.ct of Pseudomonas fluorescens in
ibitory 10 &l stanns of . meadii as well as in preventing the infection. It is
e filtrates g 1;%) usnc(]) glowth of the fungus. Fresh culture suspension or old
brates. S0 it can b o tft))l e superior to old culture suspension and fresh culture
the cultore it saft e to use Pseudomonas fluorescens culture in 48hrs or to
onization of the Lo, after 20 days of storage. In the first case the surface
_ acteria encounter the pathogen attack where as in the second

-
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case, the inhibitory principle is the antibiotic produced by the bacteria which is acting
as the curative agent. In case of cardamom, as indicated from the studies, panicle
application. by spraying culture suspension on the panicles could be effective in
reducing the infection as well as the spread of the disease. Both cell free culture
filtrate, culture suspension are effective in controlling infections. Culture filtrate
should be taken only after incubating the cultures for at least 20 days as indicated
from the experiments. There are also reports of foliar application of Pseudomonas
fluoresens against leaf spot and rust disease of ground nut (Subramanian ef al 1980).
As it is known, rhizosphere colonization by the bacteria, it can also colonize the
panicles and prevent infection or cause lysis of the hyphae or zOOSpOTeS. It also
supported the statement of Howie (1983) that spread of bacteria introduced into seed
and their multiplication in the rhizosphere would be better. In recent years many
investigators reported that seed coating method was effective to control soil borne
pathogens (Baker 1968, Chang et al 1968). Here also instead of seed coating panicle
coating prior to infestation is found practicable. Further studies are warranted for
exploiting the potential of Pseudomonas fluorescence for field application for
effective biological control of capsule rot discase of cardamom.
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