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ABSTRACT

EFFICACY o fourteen different fungicides was evaluated against

Phytopithora rot of small cardamom
in plantations during different
a systemic fungicide and Berdeaux mix-

Maton)
(Fosetyl-aluminium),

(Eletteria cardamomum
years. Aliette 80 WP

ture gave consistently significant disease conlrol over other

fungicides tested.
with varying concentrations

Capsules harvesied and cureq one month

Fungicidal residue studies were carried out
of Aliette under field conditions.

after the last appli-

caticn of aliette were free of alietle or phosphonic acid residues,
The results indicate that both 1% Bordeaux Mixture and 0.3%
Aliette are effective in controlling azhukal disease without any

residual effect of the latter,

INTRODUCTION

SMALL cardamoem (Elettaria car-
damomum Malon) is highly sus-
ceptible to rot disease. Malaya-
lam: 'Azhukal’. S'nce its first
report in 1972 (Menon et al
1972), the disease has been
frequently noticed in the high

ranges of Kerala and in som2
parts of Anamalais, in Tamil
Nadu. The disease culbreak

coincides with the cnset of the
south-west  monsoon and be-
comes severe  during July-Aug.
The characleristic disease sym.
ptoms are rotting of the cap-
sules, panicles and youag lea-
ves followed by shedding of
affected capsules. In extreme
cases of infecticn, decay ex-
tends to all plant parts and the
whole plant perishes, The etio-
logy of the disease was studied
by several workers and the path-
ocgenic fungi were reported to
be Phytophthora nicotianae var.
nicotianae  (Thankamma and
Pillai, 1973). Phytcphthera pal-
mivora (Radha & Joseph, 1974)
and Pythium vexans, Nambiar %
Sarma, 1976). The recent stu-
dies conducted by Jcseph Tho-
mas et al (1988) have clearly

showed that it is Phylophthora
meadii Mc Rae of A2 mating
lype which is responsible for
‘azhukal” incidence in Idukki
areas.

Attempts have been made by

several wcorkers to control the
disease by fungicidal applica-
tions. Bordeaux mixture and

other copper fungicides (Menon
et al 1973, Nambiar and Sarma,
1874), organomercurials (Nair,
1979) and dexcn or BAY 5072
(Alagianagalingam and Kanda-
swamy, 1681) were reported te
control azhukal disease. How-
ever, no fungicide was reported
to give consistently good dseaso
control in different years. In the
present study, field evaluations
were carried out in dfferent
years with varicus fungicides in-
cluding Aliette, a systemic fun-
gicide which was reported to be
specific against oomycete fungi.
Attempts were also made for
studyina the residual levels of
Aliette in cured cardamom,

MATERIALS AND METHODS

The fungicidal evaluaticn was
carried out in planialicns where
‘azhukal' incidence was found
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severe. Preliminary field screen-
ing was carried cui with select-

ed fungicides during 1981-83
period. Further field cvaluation
was altempted frem  1984-86

using selected fungicides which
showed  salisfactory disease
control during the preliminary
screening. The experiment was
laid out in a RBD with three
replications, Each treatment con-
tained 12 plants. The fungicidet
used were Aliette 80 WP (0.3%),
Ridomil 25 WP (0.15%), Fytolan
(0.3%), Emulsicop (0.3%).
Perecloud dust (25 g/plant),
Dithane M-45 (03%). Bordeavx
mixture (1%), Emisan (0.2%).
Kitazin (0.2%), Rovral (0.2%).
Bavistin (0.1%), Captaf (0.3%).
Difolatan (0.3%) and BAY 5072
(0.3%). Application of fungi-
cides was done three times a
vear at 30 days intervals starting
from the pre-monsocn spray du-

ring May.  Fungicidal sprays
were given after propar phylo-
sanitation such as trashing the

plants and removal of mulch
from plant base. Three litres ol
all the fungicides, except alietle
were applied as spray and soil

drenching at plant base while
alieite was used as a foliar

spray at the rate of one I'tre per
plant. Observations on disease
incidence in capsule was record-
ed and expresced as pergentage,

For studying the residue of
Alielte, a field experment was
conducted with varying concen-
trations of alielte in RBD with
12 plants per plot. Planis were
sprayed three times with differ-
ent dosages of aliette, For deter-
mining the residuz levels, the
crop was harvested four weeks
after the last application of ali-
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and as the advantages of sprays
and economics of the control pro-
gramme aro properly demonstrat-
ed to the growers, there is every
likelthood that more and more
growers would follow such a con-
trol approach, and fungicide con-
sumption would increase  more
than double the quantity in com-
parison to what has been presently
in use.

(VD) Water is another inpul
which is a scarce commodity in
the rough terramns of Himachal
Pradesh and some of the arcas of
Jammu and Kashmir, Orchards
have beon raised under the rain-
fed conditions and there is hardly
any possibility of irrigation. Dur-
ing the summer, waler even for
drinking is in short supply. As
such there is an urgent need for
devdloping suitable and  simple
technology  for collecting  water
during the rains and storing it in
the reservoirs for spray program-
me and other orchard operations.

Regquirements from industry

(i} Avoiding criticism of other
products — The R & D oflicials as
well as the field stall of the che-
mical Indusyy in order to propa-
gate their own  product(s) very
often resort to criticism of other
products which have found place
in recommandaticns of spray sche-
dule, and this lead to confusion
among the growers. Such unheal-
thy practice needs to be avoided
in field and it should be the policy
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of a company to project the
image of their own product by
publicizing its propertics in right-
ful manner.

(i} Demonstration trials —— The
demonstration  trials  which  are
often carried in the growers field
should be organised in cooperation
with the local scientists (research
warker) and should reflect the per-
formance not only of one product
but also of all other recommended
brands—to-—provide —an—opportunitv
to tha grower to evaluate the
merits and  demerits of the pro-
ducts.

(iit) Technical knowhow - The
arowers are sore that often the
R & D scientists coming from the
agro-chemical industry  lack  the
knowledge of apple and apple dis-
cases, and their visit and discourse
in the field often lead to a confus-
ion and disappointment among the
growers as they hardly receive any
propar guidance from them. The
agro-chemical industry in  India
must have proper R & D set up,
and must employ  scientists/ field
stafl who are  well versed with
temperate horticulture and in par-
ticular the apple scab, Such an
approach would helo in restoring
the reliability  of the industry
among the growers.

(iv) Authentic  scientific  Jitera-
ture on the preduct, The agro-
chemical industry should bring out
authentic  scientific  literature  on
the products incorporating the
findings of the research done in

the country and by the principa
abroad, Such literature once in th
hand of key growers would creat
a confidence about the produc
being in use and enable them 1
utilize it in best manner.

(v) Publicity compaign I
order to educata the growers an
create an awareness among ther
about the advantages of use of
particular product, it is necessa
that the R & D officials of the i1
dustry-should - erganize the  fic!
camps in different apple growin
areas, involving the scientists, o
tension officials and the growers,

(vi) Quality of product Th
industry must ensure strict qualit
control jn the preduction of a fu
gicidet so that the growers do ne
feel ler down while using it. Ver
often complaints are made by (b
growers that a particular produ
in the past used to have a beti
suspensibility, butter retention an
effectiveness while it is not so nov
No doubt, there is a practice «
pre despateh inspection and tes
as 1o confirm the [S1 standarc
but it is confined to a rando
sampling in a batch and as sucl
the industry’s rolt (0 maintain
proper quality control in manufa
turing the product remains  su
reme-to-avoid-such-criticism,

It is expected that the partne
ship between the reswarch sciet
tists, extension workers and fru
growers will help in eradicatir
the scab effectively from  Indiu
appler orchards. !
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Table 1: Preliminary Field Screening of Fungicides against

Phytophthora Rot of Cardamom

3l
No. Fungicides Conc. %
1 Aliette 03
2 Bavistin 0.1
2 BAY-5072 0.3
4 Bordeaux
Mixture { 1.0
5 Captaf 0.3
6 Difclatan 0.3
7 Dithane M45 0.3
8 Emisan 0.2
9 Emulsicop 0.3
10 Fytolan 0.3
11 Kitazin 03
12 Perecloud dust  25g/
plant
13 Ridomil 0.15
14 Rovral 02
15 Contro =
C.D. at 5%

i angular values

Table 2:
‘Azhukal’ (Rot) Disease

Sl Conc.
No. Treatments 9% :
+ 1984

1 Aliette 09718 )
2 Bordeaux

Mixture 1.0 62 (14.4)
2 Dithane

M45 0.3 756 (17.0)
4 Control - 126 (20.8)

N.§ CD. at

% Disease incidence

1981 1983
4;‘ .1'.
L5 M e b B 96 (18.1)
T 228 (28.5)
17.1 (24.4) Tt
/82 (16.7) 11.4 . (18.7)
18.4 (25.4) L
17.2 (24.5) T
159 (21.9) 144 (22.3)
17.2 (24 5) 15.2 (22.9)
163 (23 8) 15.1 (22.8)
18.0 (25.1) 165.7 (23.3)
Tt 17.8:5(26.0)
el (27.4) T
83 (16.7) 1t
P4 VW70 - (22.8)
2B BT 30.7) 236 (297)
9.r5 22
1 not tested

Comparalive Efficacy of Selected Fungicides on

% Disease incidence

1985 1986

12.7 (20.8) 7 (7.5)
19.2 (259) (B R T
212 (23.9) 96 (18.0)
(7.8 (564) 334 (36.9)
5% 9.34 ' 8.71

* 1st round spray was given after commencemen| of monsoon

1 angular values,

ette. The harvested green car-
damom was cured in dark curing
chambers at 55-58°C for 36 hrs.
and were directly used for ana-
lysis. Residue analysis was car-
ried out at Rallis Agrochemical
Research Laboratories, Banga-
lore using the gas chromato-
graphic method described by
Cooper et al, (1982).
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RESULTS AND DISCUSSION
Results on field screening of
various fungicides are presented
in Tables 1&2. In the preliminary
evaluation with various
cides during 1981-83, two sysle-
mic fungicides viz. Alielte 80 WP
and Ridomil 25 WP were found
to be equally effective

trolling azhukal as with 1%

fungi-

in con-

Bordeaux mixture application
Since no disease incidence was
observed during 1982, possibly
due to conlinued dry weather,
no data could be collected. Du-
ring 1984-86 Aliette was on par
with Bordeaux mixture in con-
trolling the rot disease (Table
2). It is seen that no satisfac-
tory disease control was achiey-
ed when the commencement of
the monsocn as in 1984, (Table
2). During 1985 and 1986 years.
incidence of the disease could
be greatly reduced when the
first round application of fungi-
cides was given prior to onset
of monsoon. It is possible that
pre-monsocn soil drenching with
1% Bordeaux mixture could
have greatly reduced the inocu-
lum levels in soil (Nair 1979).
The efficacy of the systemic fun-
gicide Aliette, in  controlling
Phytophthora rot in many spe-
cies have been reported in re-
cent years (Ramachandran and
Sarma, 1985, Pegg et al 1987
and Davis 1982). Although Bor-
deaux mixture and Aliette were
found to be equally effective in
azhukal control, the latter offers
protection by triggering the de-
fence mechanism of the host
plant (Guest, 1986).

Capsules sprayed two to three
times with 0.3% of Aliette (2400
ppm) were free of residues. Ne
detectable level of phosphorous
acid was found in samples
received three  consecutive
sprays. The LD50 value for all-
ette reported in mice is 3700
mg/kg. Therefore a fungicidal
schedule of upto three rounds
of aliette at 30 days interval can
be safely used for managing
Phytophthora rot in cardamom.
Alietle being systemic in nature
wauld also offer protection to
plant parts which have not di-

rectly received the fungicidal
sprays.
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