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Abstract
During a survey in 2020, in Hormozgan province, the following symptoms were observed in zucchini crops growing in the 
field: leaf curling, yellow mosaic, swelling of veins of young leaves, and shortening of internodes. Because of the importance 
of the Tomato Leaf Curl New Delhi Virus (ToLCNDV) in other crops in Iran, the presence of this virus in the plants was 
evaluated by PCR amplification of the coat protein gene. Sequence analysis confirmed ToLCNDV infection of the sympto-
matic plants. This is the first report of ToLCNDV in zucchini plants in Iran.
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Tomato leaf Curl New Delhi virus (ToLCNDV) is a bipar-
tite begomovirus (family Geminiviridae) that is persistently 
transmitted by silverleaf whitefly (Bemisia tabaci) (Kumar 
et al. 2021). In September 2020, during a survey in the Hor-
mozgan province of Iran, seven symptomatic samples of 
zucchini (Cucurbita pepo) were collected from field crops. 
The symptoms included severe leaf curling, yellow mosaic, 
swelling of veins of young leaves, and shortening of inter-
nodes (Fig. 1). Total-DNA extraction of samples was done 
using the method of Dellaporta et al. (1983) with minor 
changes. Infection of extracted DNAs by begomoviruses was 
assessed by the PCR method and using degenerative primer 
pairs of Primer A and B (Deng et al. 1994). Begomovirus 
infection was detected in four of seven samples and a ca 
500 bp fragment of DNA-A was amplified. Failure to detect 
begomovirus in some symptomatic samples suggested that 
viruses other than begomoviruses also cause the same symp-
toms (for example Geminiviruses). Distilled water and DNA 
extracted from asymptomatic plants were used as controls. 
No band was formed in the negative controls. Total-DNA 

of infected samples was examined by specific primer pairs 
of LCVCPF1/LCVCPR (Jeevalatha et al. 2013) to evaluate 
their infection by ToLCNDV. Only one sample amplified 
a ~ 490 bp fragment of DNA-A. No band was formed in the 
negative control (distilled water) and DNA of an asympto-
matic plant. The PCR product of specific primer pairs of 
LCVCPF1/LCVCPR (~ 490 bp fragment of DNA-A) was 
sent to NHK BIOSCIENCE SOLUTIONS, South Korea for 
sequencing. The sequence A Basic Local Alignment Search 
Tool (BLAST) analysis showed > 99% identity with DNA-A 
of Tomato leaf curl New Delhi virus (ToLCNDV) isolates 
from NCBI (including accession numbers KP641675.1, 
KC874507.1, KC205276.1, KP793719.1, EF043230.1 and 
MK784262.1). The sequence of the sample was deposited 
in GenBank (MW690187) (Fig. 2). Sequence analysis of 
amplified DNA fragments of three other samples (~ 500 bp) 
(amplified by degenerative primers) showed infection of two 
samples by Tomato Leaf Curl Palampur Virus and of the 
third by Watermelon Chlorotic Stunt Virus. This is the first 
report of ToLCNDV detection in zucchini crops in Iran.
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Fig. 1  Different Symptoms that 
observed in fields of Cucurbita 
pepo. Sample A (no detection of 
Begomovirus), B was infected 
with Tomato Leaf Curl Palam-
pur Virus and C was positive 
to Tomato Leaf Curl New Delhi 
Virus 

Fig. 2  Sequence of TLCNDV 
isolate from zucchini growing in 
Hormozgan provine in 2020

>ToLCNDV-ZucHsht
GGATCTGGACTCACACATCGCGTAGGGAAGCGATTTTGTGTGAAATCTGTCTATGTGCTGGGGAAGATAT
GGATGGATGAAAACATCAGGACAAAAAACCATACTAACAGTGTCATGTTTTTTTTGGTCCGTGACCGTCG
TCCTACAGGATCCCCACAAGATTTTGGGGAAGTTTTTAACATGTTTGACAATGAACCGAGCACAGCAACG
GTGAAGAACATGCATCGTGATCGTTATCAAGTCTTACGGAAGTGGCATGCTACTGTGACGGGAGGAACAT
ATGCATCTAAGGAGCAAGCATTAGTTAGGAAGTTTGTTAGGGTTAATAATTATGTTGTCTATAATCAACA
AGAGGCCGGCAAGTATGAGAATCATACTGAGAACGCATTAATGTTGTATATGGCCTGTACTCATGCATCA
AATCCTGTGTATGCTACTTTGAAAATCCGGATC
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