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BIOLOGICAL CONTROL OF 'AZHUKAL' DISEASE OF SMAL

CARDAMOM CAUSED BY PHYTOPHTHORA MEADII Mc¢ Rae

R.BUSEELA BHAL jJOSEPH THOMAS and 1. NAIDY
Indian Cardamom Rescarch Instituiv, Muiadumpara,

Kailasanadu 685 553, Mukki, Kerala

ABSTRACT

‘Azhukal” or capsuie rot of small cardamom (Efottaria cardam
Phytophthoramcadii Mc Raeis the most serious fungal disease resnii
of this disease has been achieved by plant sanitation and soutine a
However, an attempt was initiated to manage this disease throus
fungi and bacteria antagonistic to P. meadii, The
Trichoderma harzianun, Laetisaria arvaiis and Bacil
both under i vitro and field conditions. The fungy
interacted with the pathogens by inducing growth inmbition, anascamases o n
the bacterial antagonist B subtilis suppressed the pathogen by e
antagonists when applied in conducive soils ceduced the dj
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INTRODUCTION

Capsuie rot of small cardamom E7
cardamontisr Maton), popularly known as
Aznukal is the mos important funeal disease
caused by Phytophitiora meadii Me Rae. The
disease occurs during South West monsoon sea-
sonand lasts upto Nerth East-monsoon resuitin
na crop oss of about 50%. Infection occurs on
capsulesand leaves of mature plantsand insevere
cases it extends to the whole plant parts. Since
its first report (Menon of al, 1972), considerabio
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coupied with timely application of fu .
has been found to give good control of 'Azhukal’
(Joseph Thomas, ef. al. 1989). Since, cardamom
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of Trichoderma are of wide vse in controtiing

several plant diseases (Baker and Cook,
Chet ek al. 1979, In the present inves
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MaATERIALL AND METHODS

The studies were earried out both under
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Biological control of 'azhukal disease

was streaked on both sides ot dises of P mieadid
at a distance of 2.5 em and incubated for 8 days
at 28°C. The mean breadth of . meadil colony
facing the bacterial colony was measured as
against that in monocuitures and the per cent
growth inhibition was calculated. For studying
the mycoparasitism, small portions of inter-
mingling areas were randomly selected for mi-
croscopic observations.

Effect of antagonists on [, meadii infection
on cardamom seedlings was studied in green
house and on mature plants under field
conditions. Three months old cardamom
seedlings of cuitivar Malabar, raised in earthen
pots of 15 em diameter were used for the study,
Seven dayv old well sporuiated cultures ot the
fungal antagoenists tharougnly blended in sterile
water and diluted to a concentration of 5 x 10°
to 6 x 107 colony forming units (CFU) were used.
[neculation was carried out by drenching each
pot with 100 mi of this suspension. B subtiliz
was grown on nutrient broth for 10 days and
100 m! of this at a concentration of 6.5 x 10° CPU
was incculated similarlv.  Tnoculum of the
pathogen also was prepared ina similar manner
and the pots were inoculated 5 days after the

Hons

applicabion-—of-the-antagemsts.— Observa
were recorded as percentage disease incidence
and seedling mortality.

The bio-control efficacy of these antago-
nists wearesfurther—eyvatuated. under field
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meadi intection were selected.  Four repheatea

plots containing 12 plants each were randomly
selected for each of the antagonists.  First ap-
plication of the antagomists was carried out in
Mav betore the onset of South West monsoon
rains. Thirty days later, a second application of
antagomists was aiven.  Inocuia of antagonists

were prepared as in the case of green house tests.
Macerated cultures diluted inwaler 1o a concen-
tralion of 3 x 10° CEU were applied in the re-
spective piots as soil drenching at the plant
base @ 21/ plant. The control plots were kept un-
inoculaled. Observations on mean disease inci-
dence in each plot were recorded as percentage
capsule intections at thirty days intervals.

The population leveis of 72, meadin in these

plots were assessed by feat baiting technique

using Defonix recia (Tsao. 186

before giving
differential treatments and also three month
atter treatment.  The fungal antagoenists mass
multiplied on weil decomposed farm vard
manure (IFYM) was wused as inocula during the
second vear of the field trials.  About 300 gm
of FYM containing antagonists were used per

plant.
RESULTS AND DISCUSSION

In dual cullures where antagonistic fung:
were plated against Pooneadii, the former grew
fuxuriantly and much faster than the latter.
Marked reduction in growth rate of P. meada
towards the side of the antagonist was evident
even from third day onwards after plating. The
grrowth rates of the pathogen against the fungal
antagonists were presented in Fig T In paired
cultures, 2. meadii grew freely upto 48 hours until
its edges touched the antagonists.  The
antagonists overgrew the pathogen and sup-
pressed it [rom further growth, The growth
inhibitioncaused by Trichedermaspp. and Loarvalis
was almost comparable to cach other. Similar
overgrowth of Trichoderma Species over pathogen

has been reported earlier Mukherjee of al. 19891,

Microscopic observations of intermingiing
areas of antagonistic funyt and P meadii showed
that the antagonist hvperparasitized the latter
from 72h onwards atter pairing.  The myco-
parasitism was 10 the form ot hvphal coiling,

Limoses and .'1‘.'[‘!‘;;‘-1 ivsis, Simular tvpes ot

mveoparasitism has earlier been reported with

wuntspecbell etoal 1982y, T.

IEZUBENEOR 47 !

ric caused lysis of haphae of ILonendid in their
intermingling areas. LElad e¢f all (1982, 1983)
correlated such lvsis with the secretion of wall
dissolving enzymes by the antagonists.

I'he in mire interaction of the bacterial an-
tagonist B, subiiis on Poomeadit was different from
that of the fungal antagomsts. The P ¢
colony grew in a linear fashion along side t
bacterial streaking. Myceilial growth towards 5.
subtilis was arrested by clearly visible inhibition
zones. The pathogen grew freety away from the
bacterial side and produced maore acrial hvphae

than prostrate hvphae.  In no case the fungal

Neadit

¢
n

hyphae was found touching the bacterial colony,
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Similar inhibition of Phwiopitthora spp. caused
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Fig.1 Effect of antagonists an the growth of P, meadii

and Dube, 1987) and such growth inhibition
has been attributed to the antifungal activity of
B-subtitis-(Bakerctal- 1083 Singh and Deverall,
1984),

The bio-controi effects of the antogonists
on P. meadii infection in seedlings are presented
in Table 1. In contro! plots where the pathogen
alone was inoculated without the antagonists,
the infection and mortality rates were higher.
Infection due to P. meadir was expressed in the
formof lesions on leaves, drooping of leaves and
wilting of seedlings. In severe cases, the collar
and roots showed rotung resulting in the death
of seediings. Pots inoculated with the anta-
gonists showed reduced infection and mortality
rates as compared to control pots where no
antagonist was applied. Among the antagonists,
I. viride offered the maximum disease control
followed by L. arpaits.

Disease incidence in mature plants in the
field treated with antagonists aiso showed
stmilar trends. In plants where no antagonists
were applied, ‘Azhukal’ incidence was higher
than in treated plots, In T, woride and L. arvalis
applied plots, marked reduction in discase in-
cidence was observed. The DIl determined
periodically showed that in antagorusts apphed
plots, the population levels of . meadri were
lesser than in untreated control piots (Fig. 2).

Observations recorded on rainfall and DPI
data showed that the I meadi: propagules in the
sotl increased during high and continuous
rainfall periods (Fig 3). Rainfall seems to play
a major role 1 inocuium build up and disease
incidence. On the contrary, presence of anta-
gonists in the soil reduces the DPI there by
minimizing the extent of discase incidence.
Samples drawn 3 months after the application
of antagonists showed that the population levels
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Table 1. Effectofantagonists on £, meadii infection
in cardamom seediings,

Treatmenis Infection  Monaity Disease
{%) %2} control
1%
Tncnooerma vinde 36.70 24.20 54.78
7. harzianum 40.20 33.30 38.00
Laetisana arvalis 33.45 28.50 46,70
Bacuius-subling 43-50 g igol s
Controt /2. meadii) 58.50 53.50 -

{No antagonist)

of I micadii were net increased as compared to
untreated control piants. Evidentty, tie appli-
cation of antagonists reduced the extent of
disease incidence. Trichoderma spp. has already
been reported to be effective in managing rot
diseases of several crop plants (Okamoto and
Isaka, 1988; Tsao et al., 1988). The results of our
studies show that application of antigronists such

asodnc

SRR in sick soils

QT f

greatly reduced themgcidence of A zhuh
of cardamom and also resulted in lower popu-
fation levels of P. meadin in the soil,
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‘R.SUSEELA BF 1A1: No, not from cardamom capsules. But we have isolated Tri
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citrus fruit. Trans. Br. mucoel. S0 83 : 487- TGAQ, Rl all b IBERG, ZHOU, R and FANG.
490. : wcal control of Piyk
rots wﬂh antaponistic fungh in Proc
TSAO, P.H., 1960. A serial dilution end point mcthmi International CONEress of Plan! I’.z.’wn!nw, Kyoto,
for estimaling diseast !,mtontz.al of Citrus japan.
&t

withoras in soil Phut

opatnoiogy, 50 717-

DISCUSSION

basis? Under normal shadod conditionsin cardomom fivld, how 13 the control and il
jsolates possible?

PK.RAMESH ¢ What is the quantity oé\sohtc-ﬂm.uucimwﬁem\'emmm arazhukaten N.'nto"aw

\1} licahion o it the

ur atudies show that sLros OF cuiture suspension of antagonist at &
S

1 : 4 13 %
L LR L Ml

} Antiwice s arfpetivein contretiinging disease. This 1= done under
11!9 pormaj cardamoin growing &o

B CHANDRA MOULL: What i the survival rate of the Trici

sro under field ¢ -onditions? 1Eyouare
recommending bioconirol how many applici attons and a b what intervals? fsone ﬂpmhu.u(m mii'uent’

I\

s peii

A BHAL 1nuLMLn‘n\"’\\Um‘h an these asped s are coing o The number of umhm.mna.xnu

i jarge scale l‘t‘lu controd can b determun 1 DS ¢ on U;"‘-'!\'.!i pate, W hich s D"l""

7
stucied.

ROMINTIYER @ Have vou b ried native isolates in comparison to C pimbatore isolates? Have you tried
combination of antagonists? Flow dothe antagonists behave under flooded co nditions?

R.SUSEELA Bl 1Al Yes. This also gave st imitar results. In separale expe crments the combin
antangonist was tried. As flooded cond\tmn s pot o featurein high ranges, this aspect W

ation of
as not studied.
KV PETER: Can \'wll'atm.tm\ gporistic fungl rocorded in the cardamom 5.:\;0\\'\!11;tmclu:’hn;hm.' ges?
At sclst jLhesd 10 fayour of pathogens?

Why the natural antaporie eyt

RLSUSEELA Bl Al Frichods vherzianimand T virideare solated fromcart tamom soils. As the natural
antagonistic popuiation 15 Very jow; we have 1o multiply them andapply in the {ield for effective
biocontrol.

MK N \H!t Whether the fungal appheation is prophviaticor control measure? What will happenw hen
already infected plant is given fungal anvl.talmn

R.SUSEELA BIAL The antaponist application should be prophylatic. Further infection canbe checked.

P KOSHY : Haveyou jsolated all the four antagonists from injected cardamom capsules? 1inot, what
is the source of antagonists?

chioderni species from
cardamom soils o different focations. [he present Trichoderma isolates were obtained from TNAU,
Coimbatore.



