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Short Scientific Report

Sida leaf curl virus associated with Sida cordifolia in Northern Thailand
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Diseases caused by Begomovirus species (the family Geminiviridae) are playing a crucial role in Thai
agriculture. Effective disease management requires an understanding of the associated viruses with weeds as
alternative hosts. Sida spp. (Malvaceae) are a prevalent weed in Thailand, showing symptoms mostly similar
to viral infections. Globally, there are 38 known associated begomoviruses with Sida species, such as S.
acuta Burm.f., S. cordifolia L., S. ciliaris L., S. micrantha A.St.-Hil., S. rhombifolia L., S. santaremnensis H.
Monteiro, S. urens L., and Sida spp. Sida cordifolia samples showing yellowing, vein clearing, and upward
leaf curling or cup-shaped leaves were collected in Mueang Chiang Mai District between October and
December 2022 to study the begomoviruses associated with these samples (Figure 1). The partial coat
protein (CP) gene of DNA-A was amplified using degenerate primers, Deng A (5-
TAATATTACCKGWKGVCCSC-3') and Deng B (5-TGGACYTTRCAWGGBCCTTCACA-3) (Deng et
al. 1994), in a PCR assay followed by sequencing of PCR amplicons. Resulting sequences (CM-BMO01,
0Q459361 and CM-BMO02; 0Q459362) shared higher nucleotide identities with those of the Sida leaf curl
virus (SILCV) isolates MW465952 (SILCV-[HN] - 97%), AMO050731 (SiLCV-[Hn60] - 93%), and
AMO050730 (SiLCV-[HNn57] - 93%). CM-BMO01 and CM-BMO02 isolates clustered with SiLCV isolates and
were sister to SiLCV-[HN] in the maximum likelihood phylogeny (Figure 1). SiLCV has previously been
reported in China in association with S. cordifolia (Guo and Zhou 2006). A Sida species with an unidentified
begomovirus and a SiLCV associated with Abutilon indicum L. (Malvaceae) have previously been found in
Thailand (Hemniam et al. 2022). This is the first report of the SiLCV associated with S. cordifolia from
Thailand. The potential of Sida weeds as alternate hosts and the effectiveness of virus transmission to crop
plants are currently unresolved. Continued research into the role of weeds as alternative hosts for vector-
borne viruses is vital for successful disease management.
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Figure 1. Symptoms of SiLCV infected plants and molecular phylogeny of SiLCV. A naturally infected
S. cordifolia plant collected from Mueang Chiang Mai District, Thailand (A). The same plant species
showing upward leaf curling (B). chlorosis and vein clearing (C). Evolutionary relationships of SiLCV
isolates with some closely related begomoviruses obtained using maximum likelihood (RAXML) based
on partial CP gene sequences (D). Bootstrap support values for ML higher than 50% are indicated at
the node. African cassava mosaic virus (ACMV) was used as the outgroup. The new sequences
characterized in this study are denoted in red. Abbreviations: Ageratum yellow vein China virus
(AYVCNYV), Ageratum yellow vein virus (AYVV), Bhendi yellow vein mosaic virus (BYVMYV), Chili
leaf curl virus (ChiLCuV), Cotton leaf curl Multan virus (CLCuMV), Croton yellow vein mosaic virus
(CYVMV), Euphorbia leaf curl virus (EULCV), Malvastrum yellow vein virus (MYVV), Papaya leaf
curl China virus (PaLCuCNV), Squash leaf curl Yunnan virus (SLCYV), Stachytarpheta leaf curl
virus (StaLCV), Tobacco curly shoot virus (TbCSV), Tobacco leaf curl Yunnan virus (TbLCYNV),
Tomato yellow leaf curl Thailand virus (TYLCTHYV) (The GenBank accession number of each virus is
shown in the front of the related abbreviation).
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