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First Report of a ‘Candidatus Phytoplasma cynodontis’
Strain Associated With Chilli Little Leaf Disease in India
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FIGURE 1 | Diseased chilli plant showing symptoms of little leaf
disease (left) and a symptomless plant (right).

Chilli (Capsicum annuum) is an economically important solana-
ceous vegetable widely cultivated across tropical and subtropical
regions of India, with 1,874,000 tonnes being produced annually.
Though numerous diseases damage chillies, one of the main
causes of significant yield loss is phytoplasma-induced chilli little
leaf disease. During field surveys conducted in October 2025,
chilli plants exhibiting severe little leaf symptoms with shortened
internodes and overall stunting were observed in Gorakhpur,
Uttar Pradesh, India (Figure 1). Disease incidence ranged from
8% t0 10%.

Four diseased chilli plants along with three asymptomatic chilli
samples were collected and genomic DNA was extracted from leaf
midrib tissues using the CTAB method (Ahrens and Seemiiller
1992). The DNA obtained was screened for phytoplasma infection

by nested PCR assays targeting the 16S rRNA gene using primer
pairs P1/P7 followed by R16F2n/R16R2 (Deng and Hiruki 1991,
Schneider et al. 1995; Gundersen and Lee 1996). Amplification
of the expected c. 1.7 kb fragment, encompassing the 16S rRNA
gene and the 16S-23S intergenic spacer region, was obtained
from diseased samples whereas no amplification was detected in
asymptomatic samples. The nested PCR amplicons were purified
and sequenced. The sequences were assembled, aligned and
deposited in GenBank under Accession No. PX691009. BLASTn
analysis revealed 99.48% nucleotide identity with strains of ‘Can-
didatus Phytoplasma cynodontis’ including the Bermuda grass
white leaf phytoplasma (BGWL-C1, AJ550984), the reference
strain of ‘Ca. P. cynodontis’ belonging to the 16SrXIV-A subgroup.
Phylogenetic study of the 16S rRNA gene sequence also showed
that the chilli little leaf isolate, designated CLLOI, obtained in
this study clustered with established ‘Ca. P. cynodontis’ strains,
belonging to XIV-A subgroup (Figure 2). Subgroup assignment
was performed based on 16S rRNA gene sequence analysis
following established phytoplasma classification criteria.

Phytoplasmas belonging to the 16SrXIV group have previously
been reported infecting monocot and dicot hosts, including
grasses such as Bermuda grass and cultivated crops like linseed
in India. However, chilli little leaf disease in India has predom-
inantly been associated with phytoplasma groups 16SrI, 16SrII
and 16SrVI (Kumari et al. 2019). To the best of our knowledge,
this study represents the first report of chilli as a natural host
of a strain of ‘Candidatus Phytoplasma cynodontis’ (subgroup
16SrXIV-A). The occurrence of a 16SrXIV-A phytoplasma in chilli
raises serious concerns regarding its potential spread through
infected planting material and insect vectors to other eco-
nomically important crops. Continuous surveillance and vector
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AJ550984 Bermuda grass white leaf isolate BGWL-C1 (16SrXIV-A)
@ PX691009 Ca. P. cynodontis isolate CLLO1 (16SrXIV-A)
AF248961 Bermuda grass white leaf phytoplasma (16SrXIV-A)
’ LT558776 Ca. P. cynodontis isolate LWO1 (16SrXIV-A)
‘ EF444485 Firoozabad (Iran) Bermuda grass white leaf phytoplasma (16SrXIV-A)
1"MN889545 Ca. P. sacchari (16SrXI-B)
[ KF501045 Alder yellows phytoplasma (16SrV-C)
U ON819760 Ca. P. trifolii clone King Chilli (16SrVI-D)
L AF092209 Ca. P. fraxini (16SrVII-A)
[ FJ404775 Ca. P. pruni (16Srlll-B)
|| KP120878 Ca. P. aurantifolia chilli isolate (16Srll)
AF147708 Ca. P. brasiliense (16SrXV-A)
— AJ542541 Ca. P. mali (16Sr X-A)
- DQ086423 Ca. P. fragariae (16SrXII-E)
DQ343288 Chilli little leaf phytoplasma (16Srl)
NR 076550 Acholeplasma laidlawii

FIGURE 2 | Phylogenetic tree built using the maximum likelihood method from 16S rRNA gene sequences of the chilli little leaf-associated
phytoplasma isolate CLL 01 and selected phytoplasma strains from GenBank. Acholeplasma laidlawii served as an outgroup for rooting the tree. The
phytoplasma sequence from this study is marked with a red circle.

management strategies are therefore essential to prevent further
dissemination of this emerging phytoplasma strain.
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