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Vasconcellea cauliflora: A New Host of Chilli Leaf Curl Virus
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FIGURE 1 InfectedVasconcellea caulifloraplant showing crinkling,
mottling and downward curling of leaves (left), healthy plant (right).

Vasconcellea cauliflora is a member of the family Caricaceae and
is known as highland or mountain papaya due to its resemblance
to papaya and its adaptation to grow in elevated or mountainous
regions with cooler climates (Scheldeman et al. 2007). In spite
of its name and appearance, it is not closely related to papaya
as evidenced by significant genetic differences between the two
species (Kyndt et al. 2005).

Vasconcellea cauliflora plants showing symptoms of crinkling,
mottling and downward curling of leaves, indicative of a pos-
sible begomovirus infection, were observed in November 2023
in the experimental research field of IARI Regional Station,
Pune, Maharashtra, India (Figure 1). The overall average disease
incidencewas 12% across the 1-acre field. The plantswere growing
in the vicinity of tomato and chilli plantations. Five diseased and

five asymptomatic leaf samples were collected to identify and
characterise the associated virus.

Total DNA was extracted from the leaf samples (100 mg) using
a DNeasy Plant Mini Kit (Qiagen, Germany). PCR was done
using the extracted DNA and universal degenerate primers for
begomovirus detection (Deng 540/541) that amplify part of the
coat protein gene (Deng et al. 1994). Amplicons of the expected
size, c. 500 bp, were detected in all five diseased samples.
No amplification was recorded in asymptomatic samples. All
amplicons were found to be identical on sequencing and one
of the sequences (VCP1) was deposited in GenBank (Accession
No. PP748834). No amplification was obtained when the sam-
ples were tested for the presence of DNA-B using the specific
degenerate primer pair PBL1v2040/PCRc1 (Rojas et al. 1993)
indicating that the virus is monopartite. Amplification was also
not obtained for alpha and beta satellites using specific primers
DNA101/DNA102 and β01/β02, respectively (Bull et al. 2003).
BLASTn analysis revealed more than 98% identity with chilli
leaf curl virus (ChiLCV) sequences reported in chilli from the
neighbouring states of Karnataka (MW760302; MW760329) and
Gujarat (JN663846), and tomato (MH577034) from Rajasthan
(Table 1). In a phylogenetic analysis, the sequence clustered with
other ChiLCV sequences (Figure 2).

Recently, cucumber mosaic virus has been reported to infect V.
cauliflora (Verma et al. 2023). To the best of our knowledge, this is
the first report of ChiLCV causing leaf curl disease inV. cauliflora.
The finding is of considerable epidemiological importance as it
provides evidence for an expansion in the known host range of
this economically important virus. It has critical relevance for the
global papaya industry, especially given the use of V. cauliflora
as a parent in the development of disease-resistant varieties.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is properly
cited.
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FIGURE 2 Phylogenetic tree showing the relationship between the sequence in the present study (PP748834, marked with a diamond symbol)
with other begomovirus sequences. The tree was constructed using the neighbour-joining method and bootstrap values obtained for 1000 replicates.
Cucumber vein yellowing virus was used as an outgroup to root the tree.
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Moreover, the infected plants could serve as natural reservoirs
of the virus aiding its transmission to other important vegetable
crops cultivated in the vicinity.
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