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ABSTRACT

Article History:

Leaf blotch disease of small Cardamom (Elettaria
(
cardamomum)) caused by the fungal pathogen
Phaeodactylium alpiniae was reported first in the year 1969. The disease appears during monsoon months at
mild levels and never occurred at epidemic proportions. However there was an unusual and serious incidence
of leaf blotch disease during 2010 and 2011 at various Cardamom plantations
plantations in Idukki Dist, Kerala. A detailed
survey of leaf blotch disease was made at 31 localities. The disease incidence was found to be high in Mali
region (92.1%) and least in Cumbummettu (15.8%). Various accessions maintained at ICRI germplasm were
screened
creened for disease incidence. The disease incidence was highest in accession MCC86 (39.87%) and lowest in
accession MCC161 (6.25%). The popular land race Njallani recorded 34.7% disease incidence. Out of the 139
accessions observed, 17 had disease incidence
inciden in the range of 1-10%;
10%; 72 had incidence in the range of 11
11-20%;
40 had disease incidence in the range of 21-30%
21 30% and the rest 10 had the incidence in the range of 31
31-40%.
Under artificial conditions the pathogen was able to infect leaves which are intact or injured. Besides, the
pathogen was able to infect pseudostems and also on capsules which is the first report of its kind. Under field
conditions, Bordeaux mixture (1.0%) recorded followed by the fungicide, Propiconazole (0.1%). The
fungicides, Trifloxystrobin+Tebuconazole
Trifloxy
(0.1%), Thiophanate Methyl (0.2%), Mancozeb (0.2%) and
Tebuconazole (0.1%) were also effective and were on par with each other.
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INTRODUCTION
Leaf blotch disease of small cardamom caused by the fungal pathogen
Phaeodactylium alpiniae is generally considered as a minor disease
occurring during monsoon months (Jospeh Thomas and Susheela
Bhai, 2002). However, during the recent pastt there has been unusual
and widespread occurrence of this disease in the High ranges of
Kerala. The severely affected plants exhibited defoliation and decline
in their yield levels. As little is known about the pathogen and the
disease it was sought to investigate
nvestigate the pathogenicity, the level of
disease incidence at various localities and among various accessions
in the germplasm and also to evaluate various fungicides for disease
control.

area was selected for further studies. Using agar blocks from 5day old
culture, Koch’s postulates were proved using eight months old
nursery plants under laboratory conditions. The pathogenicity of leaf
blotch pathogen was studied on capsules and also on pseudostem
using detached panicles and young plants respectively. In all the cases
the inoculation was performed with and w
without injuring the plant
tissue.
Fungicide evaluation
The fungicides were evaluated in vitro against P.alpiniae by poisoned
food technique. Inhibition of vegetative growth of the pathogen was
calculated using the following formula (Sundar et al., 1995).

MATERIALS AND METHODS

Percent Inhibition = ((X – Y)/X) × 100

Disease assessment and survey

Where, X is colony diameter of the fungus on control plate and Y is
that on treated plate.

A total of 31 localities have been surveyed during August to October.
In each locality six plantations were selected and from every hectare,
twelve plants were randomly selected. All the tillers were observed
and a tiller is considered as infected even if a leaf with active lesion
of leaf blotch disease is present. The percent infected tillers against
healthy tiller are represented as percent disease incidence. Besides
field survey, various accessions maintained at ICRI conservatory for
Cardamom germplasm were
ere screened for the disease incidence.

Eleven fungicides were tested against leaf blotch disease under field
condition. The experiment was in RBD with 12 plants in each
treatment replicated three times. Six plants in each plot were tagged
in each replicate and % disease incidence was calculated as
mentioned above. The fungicides were sprayed at monthly intervals
during July to November. The cumulative data is presented.

Pathogenicity studies

RESULTS AND DISCUSSION

The pathogen was isolated from actively growing lesions using water
agar and was brought into pure culture in PDA. A total of sixteen
isolates were obtained and two isolates from the most disease
d
prone

The disease incidence in various localities is presented in Table 1.
The disease incidence was found to be highest in Mali region (92.1%)
followed by Pooppara (44.3%), Udumbanchola (42.8) and lowest in
Cumbummettu (15.8%). The variation of disease incidenc
incidence in various
localities could be attributed to the variation in agro climatological
situation of the particular area. (Mehrothra and Agarwal, 2003)
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Table 1. Incidence of leaf blotch in various localities

Among the 139 germplasm accessions screened, the disease incidence
was lowest in accession MCC161 (6.25%) and highest in accession
MCC86 (39.87%). The popular land race Njallani recorded 34.7%
disease incidence. Out of the 139 accession assessed, 17 had disease
incidence in the range of 1-10%; 72 had incidence in the range of 1120%; 40 had disease incidence in the range of 21-30% and the rest 10
had the incidence in the range of 31-40% (Table 2). The variation in
the disease incidence among various accessions can be due to the
variations in their morphological, anatomical, biochemical and
genetic makeup that determine their resistance or susceptibility to the
disease (Sharma, 2006).
On injured leaves, the initial symptom of disease appeared as
irregular water soaked spot on 3rd day of inoculation, whereas, the
symptom development was delayed on Intact leaves as it appeared on
6th day of inoculation (Table 3). Appearance of fungal growth on
under side of leaves was seen on 9th day in injured leaf where as it
was on 12th day in intact leaves. There was progressive development
of symptoms as days progressed until blackening of the affected area.
Later decaying started on 18th Day in injured leaves. In the case of
intact leaves the blackening started on 18th day followed by decay on
21st day. In general, the growth of Isolate LB 1 was faster to LB 2 in
both injured and intact leaves. The isolate LB 1 was used for further
pathogenicity studies. In the case of intact Pseudostem the water
soaked symptom appeared on 4th day after inoculation while it was
2days in the case of injured tissue. Later brownish coloration
developed on injured tissue on 5th day while it was on 7th day in the
case of intact tissue. The blackening of tissue started on 9th day in
injured tissue and it was on 11th day in the case of intact tissue (Table
4). In the case of healthy capsules no infection could be established.
On the other hand, the injured capsules were vulnerable to infection.
Here, the injured tissue inoculated with pathogen turned necrotic on
2nd day. On 3rd day there was development of water soaked lesions

Table 2. Leaf blotch disease incidence in various accessions under field conditions
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Table 3. Pathogenicity of Pheodactylium alpineae on leaves

which on the subsequent days started yellowing and decay. On 10day,
there was intense browning and decay of tissue, and capsules started
dropping out from panicles (Table 5). From the studies on
pathogenicity on leaves and pseudostem it is clear that the leaf blotch
pathogen can invade healthy tissue. The injury hastened the process
of infection. In the case of capsules, the pathogen could not invade
healthy capsules. This is interesting and any morphological feature of
capsule resisting pathogen infection may be looked upon. The ability
of pathogen to infect pseudostem and capsules is the first report of its
kind. It’s worth while to investigate the presence of pathogen from
these plant parts collected from field grown cardamom plants and to
ascertain its relevance. Eleven fungicides were tested against leaf
blotch pathogen in vitro by poisoned food technique. The results are
given in Table 6. Six fungicides viz., Bordeaux mixture (1.0%),
Fenamidone + Mancozeb (Sectin 60WP) - 0.2%, Trifloxystrobin
+Tebuconazole (Nativo 75WP) - 0.1 Ipovalicarb+Cymoxanil
(Melody Duo66.75 WP) - 0.2%, Indofil M45 (Mancozeb 75WP) 0.2%, Tebuconazole (Folicur 25EC) - 0.1% were able to completely
inhibit the growth of the pathogen. This was followed by
Propiconazole (Tilt 25EC) - 0.1%, Hexaconazole + Pot. Phosphonate
(Samarth 2SC)-0.1%, Thiophanate Methyl (Roko 70WP) - 0.2% and
Potassium Phosphonate (Phytophos) - 0.3%. The fungicide
Carbendazim (Bavistin 50WP) - 0.2% was the inferior to all.

Table 6. Effect of fungicides on radial growth of Phaeodactylium in vitro

Table 7. Evaluation of fungicides against leaf blotch under field condition

Table 4. Pathogenicity of Pheodactylium alpineae on pseudostem

* Figures followed by common letter do not differ significantly according to
Duncan’s multiple range test at P 0.05

Table 5. Pathogenicity of Pheodactylium alpineae on Capsules (Injured)

In field, Bordeaux mixture - 1.0% recorded the least disease incidence
and was statistically superior to all other fungicides. This was
followed by Propiconazole (Tilt 25EC) - 0.1%. The fungicides,
Trifloxystrobin +Tebuconazole (Nativo 75WP) - 0.1%, Thiophanate
Methyl (Roko 70WP) - 0.2%, Indofil M45 (Mancozeb 75WP) - 0.2%
and Tebuconazole (Folicur 25EC) - 0.1% were effective and were on
par with each other. The fungicides, Carbendazim (Bavistin 50WP) 0.2% and Potassium Phosphonate (Phytophos) - 0.3%were inferior.
The in vitro effect and the field performance of fungicides were
different. Six fungicides that totally inhibited the pathogen in vitro,
was not on par with each other in their field performance. Bordeaux
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mixture performed consistently well in both the conditions and
occupied the first place. Propiconazole, which gave only 88.8 %
inhibition in vitro, performed next to Bordeaux mixture in field. This
could be attributed to the various factors that affect the field
performance of fungicides like rain fastness, deposition on the target
surface and translocation into the various plant parts (Nene and
Thapliyal, 1993).
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