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A new record of Fusarium oxysporum causing stem lodging,
inflorescence and capsule rot in large cardamom
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Large cardamom (Amomum subulatum Roxb.), a
member of Zingiberaceae family is one of the main cash
crops cultivated in Sikkim and Darjeeling districts of West
Bengal covering an area of about 26,060 ha. It is grown
in cold humid conditions under the shade of trees at an
altitude between 800-2000 meters above msl with an
average precipitation of 3000-3500 mm spread over
about 200 days and with temperature ranging from 6-
30°C (1). The annual production varies from 5000-5500
metric tonnes. It is also cultivated in parts of Uttarakhand
and other north eastern states like Arunachal Pradesh,
Nagaland, Mizoram, Manipur, Meghalaya and Assam etc.
Nepal and Bhutan are the other countries where large
cardamom is cultivated. Sikkim is the largest producer
of large cardamom (3681 MT) and constitutes the major
share of Indian and world market. In Sikkim during 2013-
14, the total area under large cardamom was 15,711 ha
with a production of 3,690 tonnes and productivity of 235
kg/ha (1). Sikkim contributes 88 per cent of the annual
production of India.

In recent years, there has been a gradual decline in
production and productivity of large cardamom. Various
factors such as pests and diseases, poor plantation
management, lack of sufficient irrigation during winter
months, migration of farmers to urban areas and erratic
weather change/pattern have been attributed to this yield
decline in large cardamom. Among them, diseases are
the major cause for severe yield reduction and diseases
like leaf blight (Colletotrichum gloeosporioides) (3), spike,
root and collar rot (Rhizoctonia solani) (4), chirkey and
foorkey (2,6) have been reported in large cardamom. In
the recent studies undertaken during 2014 and 2015 on
diseases of large cardamom, new kind of symptoms like
stem lodging, inflorescence and capsule rot were
observed in ICAR farm Tadong, Gangtok. Fusarium
oxysporum was frequently isolated from the infected
parts of the plant. The yield reduction varied from 30 to
70% in the infected plants.

The symptoms initially appeared as small brownish
lesions (Fig. 1) on the stem especially on the leaf sheath
attached to the stem. Later the lesions increased in size
and turned black. The infected tillers broke at the point
of infection before attaining actual maturity and the

partially broken tillers bent downwards and hung from
the point of breakage (Fig. 2). The leaves and leaf sheaths
of affected tillers dried up eventually giving blighted
appearance. The infected flowers and capsules appeared
black in colour and emitted unpleasant smell due to
rotting (Fig. 3, 4). Though the stem lodging disease found

Fig. 3. Infected inflorescence

Fig. 1. Stem lesion Fig. 2. Infected plant

round the year it was more severe during post rainy
season. The disease appeared during the month of
November and continued til l harvest whereas,
inflorescence and capsule rotting was noticed in the
months of June to October or until the harvest.

The causal pathogen from the infected portion was
isolated on potato dextrose agar (PDA). The
pathogenicity was also proved by placing a 5 mm mycelial
plug in an opened flower and covering the spike with
polythene bag. The typical disease symptoms appeared
five days after inoculation. In case of stem lodging, an
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injury was made near the collar region with the help of
sterilized needle on the pseudostem near ground level
and inoculated with mycelia plug. The inoculated
seedlings were covered with polythene bag to maintain
humidity. The symptoms appeared after three days of
inoculation as blackish lesion and the pathogen was re-
isolated and compared with the original culture to prove
Koch’s postulates.

The aerial floccose mycelium first appeared white
which later changed to purple (Fig. 5). The mycelium of
the pathogen covered the entire Petri plate within a week.
The pathogen produced microconidia and macroconidia.
Microconidia appeared in the beginning whereas
macroconidia produced 15 days after inoculation on the
culture plate. Microconidia were one or two celled
whereas, macroconidia were multiseptate pointed and
curved toward the ends (Fig. 6). The size of macroconidia
and microconidia ranged from 26.91- 57.64 to 2.01- 2.59
µm and of 5.62-8.44 to 1.86- 2.71µm, respectively. On
the basis of microscopic and cultural characteristics, the
causative pathogen was identif ied as Fusarium
oxysporum.

The identity of the pathogen Fusarium oxysporum
was confirmed at ICAR-IARI New Delhi. The pure culture
of the pathogen has also been deposited in the Indian
Type Culture Collection, ICAR-Indian Agricultural
Research Institute, New Delhi (ITCC-Accession No.
9498.14). Srivastava (5) first reported wilt of large
cardamom caused by F. oxysporum. Association of F.
oxysporum with rotting of root and panicle has already

Fig. 4. Infected capsules Fig. 6. Conidial (macro and micro) morphology of Fusarium
oxysporum

been reported in small cardamom (Elettaria
cardamomum Maton) belonging to same family
Zingiberaceae (7). The present report constitutes a new
record of Fusarium oxysporum causing stem lodging,
inflorescence, and capsule rot in large cardamom. Acidic
nature of soil (

P
H 6 and below), impervious subsoils and

low fertility status of the older gardens, water stagnation,
high rainfall and poor plantation management favours
disease build up in the soil. In recent years cultivation of
large cardamom has been shifted from forest to open
and terraced land. The disease was also found to be
more severe in terraced land. Srivastava (5) also reported
that this disease was found to be more severe in terraced
land rather than natural sloppy lands. Fusarium is a soil
borne fungus which persists in the soil for longer periods
by producing various kinds of spores. If the disease is
left uncontrolled without adopting proper control
measures; it will become the biggest threat to large
cardamom cultivation in future, especially in Sikkim and
other large cardamom growing states of India.
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