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Abstract
A new disease has recently been observed in small cardamom grown in various parts of Cardamom Hill Reserves in Idukki 
district, Kerala, India. The disease is characterized by the development of longitudinal sunken lesions of varying length and 
colour on tillers as well as subsequent splitting and separation of sheaths. Lesions may occasionally appear on leaf sheaths 
and later spread along the tiller. Lesions on tillers as well as leaf sheaths turn cream in colour with reddish brown margin as 
the infection progresses. Symptoms develop on leaves as elongated brown lesions with a greyish brown centre. Based on the 
morphological and molecular studies, the pathogen was identified as Phoma sp. This is the first report of Phoma infection 
in small cardamom from Western Ghats of India.
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Small cardamom, native to the Western Ghats (WG), is 
acclaimed to be the "queen of spices" and is one of the most 
priced spice crops. Cardamom hill reserves (CHR) com-
prised of evergreen forest trees in the WG are considered the 
’hot spot’ area for cardamom cultivation. The perennial and 
succulent nature of the crop along with wet and humid cli-
matic conditions have provided an agreeable environment 
for the pathogens to proliferate and perpetuate throughout 
the year. This situation challenging the profitable cultiva-
tion of cardamom in the CHR region of the state (Kerala). 
Recently, cardamom plants grown in the various blocks of 
Idukki district, Kerala had been witnessing a new disease 
that we report and discuss here. Ten plots of one-acre size 
were surveyed in each block to study the disease incidence 
levels (Table 1).

Longitudinal sunken lesions of varying length and col-
ours (yellow to reddish-brown) were developed on the 
infected tillers (Fig. 1). The symptoms were mostly seen on 
the middle portion of the pseudo stem, but sometimes extend 
along with the tillers. In a few clumps, lesions initially devel-
oped on the base of the petiole (Fig. 1) and later spread 
along the tiller. As the disease progressed, the lesion’s centre 

portion turned into cream color with a reddish-brown mar-
gin. The infection gradually spread to the inner sheath, and 
the infected sheath slowly separate and split open longitudi-
nally (Fig. 1). In the advanced stage, the tillers broke at the 
point of infection. The foliar infection associated with the 
disease was first seen as elongated brown spots of varying 
size on the leaf lamina. Later, the central portion of these 
lesions turned into greyish brown with brown margin. When 
spots coalesced, a considerable portion of leaf lamina got 
blighted and dried up (Fig. 1).

For isolation of the pathogen small infected portions of 
tiller and leaves were surface sterilized with 1% sodium 
hypochlorite solution for 30 s and rinsed three times with 
sterile distilled water. The samples were air-dried on a 
sterilized blotting paper and placed on potato dextrose agar 
(PDA) plates. The plates were incubated (26 ± 2 °C) for 1 
week, and the pathogen grown out of the diseased tissues 
was sub-cultured on fresh PDA medium.

Spore suspension of the fungus (1 ×  106  ml−1) was pre-
pared by scraping the mycelium of 6-week-old culture in 
sterile distilled water. Few drops of spore suspension (3–5) 
applied to tillers, young leaves and leaf sheaths of 1-year-old 
cardamom plants after wounded mildly with a fine needle. 
Inoculated portions were covered with wet absorbent cot-
ton and sealed with moistened polythene bags for first 3 
days. The symptoms were developed within a week on the 
leaves and leaf  sheaths, whereas; tillers took more days (3 
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weeks) for typical symptom development. Once the symp-
toms developed, the fungus was re-isolated from the infected 
sites and compared with the original isolate.

One week old fungal colonies were mouse black in colour 
and velvety in appearance with fuscus black colour on the 
reverse side. Hyphae were olivaceous to dark brown, thick, 
constricted near septa, branched, septate and up to 8.5 µm 
wide. Fruiting bodies or conidiomata were found globose 
to sub globose, oval and brown. Thick-walled brown chla-
mydospores were formed in chains. Conidia were seen as 
cylindrical, hyaline, smooth-walled, guttulate, aseptate, up to 
3.72–5.77 × 1.5–2.5 µm size (Fig. 2). Based on the cultural 
and morphological characters, the pathogen was tentatively 
identified as Phoma sp. aff. P. eupyrena Sacc (NFCCI 4674).

DNA sequences of the internal transcribed spacer region 
(ITS) rDNA partial gene were amplified using primers (ITS 
4 and ITS 5) and sequenced for confirmation. The sequence 
analysis showed that the fungal strain had 100% sequence 
similarity with Accession no. KM979903.1 (Phoma  sp. 
F81). The sequence was deposited in GenBank with NCBI 
Accession no. MN962956. A phylogenetic tree was con-
structed upon the alignment of nucleotide sequences of the 

pathogen generated from the study and six other sequences 
coding of ITS sequences of Phoma sp. available in the Gen-
Bank (Fig. 3).

Nattrass (1951) observed the development of elongated 
sunken lesions on cabbage due to the incidence of Phoma 
lingum. The same genus had also been reported as a patho-
gen in monocots like large cardamom, aloe vera and tube 
rose. In large cardamom (Amomum subulatum Roxb.), a leaf 
spot disease caused by Phoma hedericola (Dur. & Mont.) 
Boerema has been reported from Sikkim, West Bengal and 
Arunachal Pradesh by Saju et al. (2011). Avasthi et al. (2013) 
cited the development of shrunken, dried and broken areas in 
aloe vera (Aloe barbadensis) when infected by Phoma betae. 
Avasthi et al. (2017) reported another species (P. eupyrena 
Sacc.) which causes irregular to elongated sunken lesions 
which later turn into creamish brown in colour with maroon 
margin on aloe vera. In the present study, symptoms, iden-
tical to that of P. eupyrena on aloe vera, developed on the 
tillers of small cardamom by the new pathogen. Similarly, 
leaf blight symptoms on tube rose (Polyanthes tuberosa L.) 
caused by Phoma mondouriensis reported by Panja et al. 
(2016) from West Bengal, India resembles the symptoms 

Table 1  Various blocks of 
Idukki district having incidence 
of the pathogen

Blocks Disease inci-
dence (%)

Latitude Longitude Altitude 
(mean sea 
level)

Nedumkandam 70 9.8363° N, 77.1571° E 9.8363° N, 77.1571° E 900–1190 m
Kattappana 55 9.7557° N, 77.1154° E 9.7557° N, 77.1154° E 1200 m
Azhutha 40 9.5725° N, 76.9940° E 9.5725° N, 76.9940° E > 27 m
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Fig. 1  Disease symptoms 
observed in small cardamom. a 
Sunken reddish-brown lesion on 
tillers, b lesions on leaf sheath, 
c longitudinal splitting of tillers, 
d leaf blight
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Fig. 2  Characterization of Phoma sp. isolated from small cardamom. a Mycelial growth on PDA, b hyphae, c conidiomata, d chlamydospores, e 
conidia
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observed on cardamom leaves. The above findings sup-
port the morphological and molecular data generated in 
the present study. On small cardamom, Phoma leveillei var. 
microspora had already been reported from Central America 
(Boerema et al., 2004). To the best of our knowledge, this is 
the first report of Phoma infection in small cardamom from 
Western Ghats of India.
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Fig. 3  Phylogenetic tree of 
Phoma sp. based on the homol-
ogy of ITS rDNA region using 
neighbour joining method
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