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Abstract

Chickpea chlorotic dwarf virus (CpCDV) (Mastrevirus, Geminiviridae) has a wide natural host range.
Despite of possessing the potential loss, until now the virus has not been studied in eastern and southern Iran.
In this research, natural leguminous hosts of CpCDV in Kerman, Razavi Khorasan and Fars provinces were
studied and the full-length genome of a chickpea isolate from Rabor (Kerman province) was characterized.
Samples were collected from leguminous plants in different regions of the three aforementioned provinces
and the CpCDV infection was tested in PCR. Results showed that leguminous plants including pulse,
vegetables, foliage and wild species have been infected with the virus. The full-length genome of the Rabor
isolate of CpCDV was sequenced and the resulted sequence was compared with the sequences of similar
isolates available in the GenBank. Furthermore, the infectious clone of CpCDV was constructed and
agroinoculated into some plants. Thus, the pathogenesis of the virus was demonstrated. Collectively, the
results of this study indicated that CoCDV has a wide natural host range in the family Fabaceae. Fenugreek,
common sainfoin, alfalfa and sophora are reported as the new hosts of the virus in Iran.
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Table 1. Location and number of plant samples (family Fabaceace), number of CpCDV infected samples in the
PCR test and percentage of the infection of leguminous plants to chickpea chlorotic dwarf virus in eastern and

southern Iran.

Plant common name Location No. of No. of PCR Percentage of
(scientific name) (Province) collected samples positive samples the infection
Faba bean Khorasan Razavi 10 1 10%
(Vicia faba L.)

" Fars 2 0 0%
Chickpea Kerman 14 3 21.42%
(Cicer arietinum L.)

" Khorasan Razavi 15 8 53.33%
Lentil Khorasan Razavi 26 8 30.76%
(Lens culinaris Medikus)

" Kerman 20 3 15%
Alfalfa Kerman 5 1 20%
(Medicago sativa L.)

" Khorasan Razavi 10 3 30%

" Fars 2 2 100%
Common sainfoin Kerman 1 1 100%
(Onobrychis viciifolia Scop.)

Cowpea Khorasan Razavi 1 1 100%
(Vigna unguiculata (L.) Walp.)

Bean Khorasan Razavi 10 2 20%
(Phaseolus vulgaris L.)

Sophora Kerman 5 1 20%
(Sophora alopecuroides L.)

Fenugreek Khorasan Razavi 28 6 20%
(Trigonella foenum-graceum)
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Figure 1. CpCDV infected plants including a) chickpea (the isolate 15) showing general yellowing, dwarfing and leaf curling
collected from Rabor (Kerman province); b) bean showing general yellowing and dwarfing collected from Sabzevar (Razavi
Khorasan province); c) lentil showing dwarfing and general yellowing collected from Sabzevar (Razavi Khorasan province);
d) faba bean showing general yellowing, dwarfing and leaf curling collected from Sabzevar (Razavi Khorasan province); e)
fenugreek showing marginal leaf yellowing and dwarfing collected from Sabzevar (Razavi Khorasan province); f) alfalfa
showing general yellowing collected from Kerman (Kerman province); g) cowpea showing severe chlorosis and dwarfing
collected from Sabzevar (Razavi Khorasan province) h) sophora showing severe dwarfing and yellowing collected at Shahid
Bahonar University (Kerman province); i) sainfoin showing dwarfing and marginal leaf yellowing collected from Kerman
(Kerman province); j) chickpea plant showing marginal leaf yellowing, mild leaf curling and dwarfing four weeks post agro-
inoculation with the infectious clone of CpCDV; k) broad bean plant showing general yellowing and dwarfing four weeks
post agro-inoculation with the infectious clone of CpCDV.
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Fig. 2. Results of electrophoresis of PCR products in 1% agarose gel in order to monitor chickpea choloroic
dwarf virus in leguminous plants in three lIranian provinces in southern and eastern Iran (a) and electrophoresis
of the digested RCA products with three restriction enzymes to find the enzyme for cloning of the full-length
genome of the virus. Abbreviations and numbers are C-, healthy control; 1, alfalfa (Razavi Khorasan province);
2, faba bean (Razavi Khorasan province); C*, positive control; 3, alfalfa (Razavi Khorasan province); 4, bean
(Razavi Khorasan province); 5, alfalfa (Fars province); 6, Fenugreek (Razavi Khorasan province); 7, alfalfa
(Kerman province); 8, sainfoin (Kerman province); 9, sophora (Kerman province); M, 1 kb DNA ladder
(Thermo Fisher Scientific); B, X and H, digested RCA product with BamHI, Xhol and Hindlll restriction
enzymes, respectively.
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Table 2. List and characteristics of chickpea chlorotic dwarf virus isolates available in the GenBank that were
used in pairwise sequence comparisons and construction of the phylogenetic tree in this study.

Accession number Strain Country Host Family
(Province)
KC172657 A Iran chickpea Fabaceae
KC172662 A Turkey chickpea Fabaceae
KC172666 F Pakistan lentil Fabaceae
KC172667 F Syria chickpea Fabaceae
KC172668 F Syria chickpea Fabaceae
KC172671 F Yemen faba bean Fabaceae
KC172672 F Yemen lentil Fabaceae
KC172673 F Yemen lentil Fabaceae
KC172675 G Eritrea chickpea Fabaceae
MK341740 F Iran (Urmia) lentil Fabaceae
MK641862 F Iran (Lorestan) lentil Fabaceae
MK641859 F Iran (West Azerbaijan) chickpea Fabaceae
MK641861 F Iran (Esfahan) faba bean Fabaceae
MK341739 F Iran (Kermanshah) chickpea Fabaceae
MK641852 A Iran (Lorestan) chickpea Fabaceae
KM229792 F Sudan chickpea Fabaceae
KM229904 K Sudan chickpea Fabaceae
KF111683 F Oman pepper Solanaceae
KF692356 A Egypt squash Cucurbitaceae
KX580024 A Tunisia watermelon Cucurbitaceae
KY676355 L Pakistan cotton Malvaceae
KY676359 C Pakistan cotton Malvaceae
KP881605 C Pakistan tomato Solanaceae
KT719390 C Pakistan cucumber Cucurbitaceae
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Figure 3. Pairwise sequence comparisons of the Rabor isolate (15) of chickpea chlorotic dwarf virus (the red
circle) and the GenBank isolates from different hosts and geographical regions using SDT v1.2 software. See

Table 2 for details of the GenBank isolates.
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Figure 4. Neighbor-Joining phylogenetic tree using MEGA X (Kumar et al. 2018) based on the genome sequence
of the Rabor isolate (15) of Chickpea chlorotic dwarf virus (the red circle) and those of GenBank isolates from
different hosts and geographical regions. Bootstrap values were calculated from 1000 replicates. The sequence of
Maize streak virus (MSV) accession number X01633 was used as an outgroup. See Table 2 for details of the
GenBank isolates.
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