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Abstract:
Short Report

The genus Begomovirus, family Geminiviridae is the largest genus among plant-infecting
viruses. In the present study, three symptomatic okra samples were collected from the
research farm in the Agricultural College, Shahid Bahonar University of Kerman, and a
mixed infection in the samples with four begomoviruses in association with a betasatellite
were identified using the polymerase chain reaction (PCR) and specific primers. Besides
the infection of okra with okra enation leaf curl virus and cotton leaf curl Gezira virus in
association with okra leaf curl Oman betasatellite, this study represents the first report of
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the watermelon chlorotic stunt virus and tomato leaf curl Palampur virus infecting okra
in Iran.

Geminiviruses are common viruses in vegetable and crop fields in Kerman Province. In
this research, to identify begomoviruses infecting plants in Kerman Province, three
symptomatic okra samples (Abelmoschus esculentus L., Malvaceae) showing blistering,
vein swelling, leaf crinkling, and malformation symptoms (Figs. 1a and 1b) were
collected from research farm, College of Agriculture, Shahid Bahonar University of
Kerman. Total DNA of the samples was extracted and subjected to PCR using specific
primers of common begomoviruses and the associated betasatellite in this region
including okra enation leaf curl virus (OELCuV; Begomovirus abelsmoschusenation),
cotton leaf curl Gezira virus (CLCuGeV; B. gossypigeziraense), watermelon chlorotic
stunt virus (WmCSV; B. citrulli), tomato leaf curl Palampur virus (ToLCPalV; B.
solanumpalampurense) and okra leaf curl Oman betasatellite (OLCuOMB, Betasatellite
abelmoschusomanense) (Esmaeili et al., 2015; Heydari et al., 2025; Heydarnejad et al.,
2013; Salari et al., 2023) (Table 1). Based on the results of the PCR assays, fragments of
expected sizes from OELCuV, CLCuGeV and OLCuOMB genomes, as well as DNA-A
and DNA-B components from WmCSV and ToLCPalV genomes were amplified for all
three samples (Fig. 2; only PCR results of two samples are shown in the gel). Previously,
okra infection by OELCuV, CLCuGeV and OLCuOMB has been documented on farms
in Jiroft, Kerman Province (Heydari et al., 2025; Salari et al., 2023). This study therefore
represents the first report of WmCSV and ToLCPalV infecting okra in Iran. Both
begomoviruses are among the most important viruses infecting cucurbitaceous plants in
southern Iran (Esmaeili et al., 2015; Heydarnejad et al., 2013). These results showed that
in addition to cucurbitaceous plants, WmCSV and ToLCPalV also infect other important
plants such as okra. Full-length genome sequencing of four identified begomoviruses, the
associated OLCUOMB, and their interaction in okra plant are in progress.
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Figure 1. Symptomatic okra plant (sample 18SU) showing blistering, vein swelling (white arrow), leaf crinkling and
deformation, infected with okra enation leaf curl virus, cotton leaf curl Gezira virus, watermelon chlorotic stunt virus,
tomato leaf curl Palampur virus in association with okra leaf curl Oman betasatellite collected in research farm, College

of Agriculture, Shahid Bahonar University of Kerman. (a), upper side and (b), lower side of the same leaf.
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Fig. 2. The pattern of PCR amplicons using extracted DNA from 18SU and 22SU samples of okra, as well as specific
primers of okra enation leaf curl virus, cotton leaf curl Gezira virus, watermelon chlorotic stunt virus, tomato leaf curl
Palampur virus and okra leaf curl Oman betasatellite in 1% agarose gel. Abbreviations are: OEL, okra enation leaf curl
virus; Wm-A and Wm-B, DNA-A and DNA-B components of watermelon chlorotic stunt virus, respectively; To-A and To-B,
DNA-A and DNA-B components of tomato leaf curl Palampur virus, respectively; CLC, cotton leaf curl Gezira virus; OLB,

okra leaf curl Oman betasatellite, and M, molecular DNA ladder (Thermo fisher Scientific, USA).
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Table 1. Characteristics of PCR primers used in this study to identify associated begomoviruses and satellite with the
okra samples. Abbreviations are: OELCuV, okra enation leaf curl virus; CLCuGeV, cotton leaf curl Gezira virus; OLCUOMB,

okra leaf curl Oman betasatellite; WmCSV, watermelon chlorotic stunt virus; ToLCPalV, tomato leaf curl Palampur virus.

Virus Segment Primer name Primer sequence (5'->3’) Size of the amplificon (bp)
OELCuV-F TTATGTCGAAGCGACCAGCA
OELCuV DNA 733
OELCuV-R GCATACACAGGGTTTGAGGCA
CLCGeV-F-291 CCGTACCAACTATGTCGAAGC
CLCuGeV DNA 1282
CLCGeV-R-1027 CACAGGATTAGAAGCATGAGTACAT
CLCuBS-F-574 GGTGTTCCTGAATGTGATAGTCA
OLCuOMB DNA 1353
CLCuBS-R-556 ACCAAGGGAGTCCAATTCAGA
DNAA WmCSV-1440A-F ATCGATTGTCCCAACAAGGAC 597
WmCSV WmCSV-2016A-R TTGCAATCCGGGCCCATCTTC
m
DNAB WmCSV-1689B-F CCTCGTTCAACGGACCAGAAG 1033
WmCSV-2720B-R ATAGGATGGCCGCCTACGTGT
DNAA ToLCPMV-F1217A TCTGAGGGCGTAAGCCCGTCC 493
ToLCPalV ToLCPMV-R1709A GATTAAAGGCGGCATTCCCAC
oLCPa
DNAB ToLCPMVB-771-F GGAACATTTGCCATTCGCAGT 684
ToLCPMVB-1434-R GAACTTAAGCGGACTGGACGA
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