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Comparison of natural and experimental host range of Beet severe
curly top, Beet curly top Iran and Tomato yellow leaf curl viruses

D. Jahanbin, K. Izadpanah and S.A.A. Behjatnia"”
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Abstract

Beet curly top Iran virus (BCTIV, genus Becurtovirus) and Beet severe curly top virus (BSCTV-IR, genus
Curtovirus) induce beet curly top disease in different regions of Iran. In addition to sugar beet, tomato and
pepper are important hosts of these viruses. Also tomato yellow leaf curl disease (TYLCD) is a serious
disease of tomato in Iran. The Iranian isolate of Tomato yellow leaf curl virus (TYLCV-[Ab]), a severe strain
of TYLCV (genus Begomovirus), is a major component of TYLCD in southern Iran. Until now, no
information is available regarding comparative host range of these viruses. To determine the natural hosts of
BSCTV-IR, BCTIV and TYLCV-[AD], samples of sugar beet, tomato, pepper, turnip and spinach were
collected from different regions in Fars province. For the experimental host range determination, a number of
plants were grown in the greenhouse and their seedlings were agroinoculated with the infectious clone of
each virus. The results showed that BSCTV-IR has a wider natural and experimental host range compared to
BCTIV. These results indicated that member of Solanaceae, Brassicaceae, Fabaceac and Amaranthaceae are
most frequently infected by BSCTV-IR and BCTIV. Natural host range of TYLCV-[Ab] seemed to be very
narrow as, in the present study, this virus was isolated only from tomato. However, under greenhouse
conditions, bean, nasturtium, petunia, redroot pigweed, datura, night shade and ground cherry were found to
be infected by this virus.
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Table 1. Oligonucleotide primers used in PCR for amplification of DNA fragments of studied viruses.

Primers I\gz)cslif‘:[?(;[;(}‘e Sequence ( 5'to 3") fri)%gl):[[es(iize
BSCTV-IR358" 358-382 GTGGATCAATTTCCAGACAATTATC
BSCTV-IR853 829-853 CCCCATAAGACCCATATCAAACTTC 16
BCTIV474Y 474-493 TACAAGAAGTATGGCGGTTC 630
BCTIV1155°¢ 1135-1155 AAGAATAGCATTCTCCTTCAC
TYLCV-[Ab]1543" 1543-1566 TTACGTCTTATTGTTTTCTTCTTG
TYLCV-[Ab]2613€ 2590-2613 CCTCGTCTATTTAAAATATATGCC o7t

* Nucleotide position of BSCTV-IR, BCTIV and TYLCV-[Ab] primers are according to the GenBank database under
accession number X97203, JQ707939 and FJ355946, respectively
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Table 2. Infection rate of BSCTV-IR, BCTIV and TYLCV-[ADb] infectious clones in tested plants.

BSCTV-IR BCTIV TYLCV-[Ab]
No of plants No of plants

Pl r infected/No. of . No of plants infected/No.

ant scientific name (common % infected/No. of % %

plants . of plants

name) inoculated plants inoculated inoculated
Amaranthus retroflexus (redroot 3/10 33 2/10 20 5/10 50
pigweed)
Beta vulgaris (sugar beet) 15/15 100 15/15 100 0/15 0
Brassica rapa (turnip) 13/15 87 14/15 93 0/15 0
Capsicum annuum (capsicum) 6/10 60 0/10 0 0/10 0
Capsicum annuum (Ornamental 0/5 0 0/5 0 0/5 0
chili pepper)
Capsicum frutescens (bird chili) 2/15 13 2/10 20 0/15 0
Chenopodium album 3/10 30 5/10 50 0/10 0
Citrullus lanatus (watermelon) 0/5 0 0/5 0 0/5 0
Coriandrum sativum (coriander) 0/5 0 0/5 0 0/5 0
Cucumis sativus (cucumber) 8/15 53 0/15 0 0/15 0
Cucurbita maxima (pumpkin) 0/5 0 0/5 0 0/5 0
Datura metel 6/10 60 2/10 20 3/10 30
Dianthus barbatus (sweet William) 0/10 0 0/10 0 0/10 0
Dianthus caryophyllus (carnation) 0/10 0 0/10 0 0/10 0
Descurainia sophia (flixweed) 2/3 67 0/3 0 0/3 0
Medicago sativa (alfalfa) 0/5 0 0/5 0 0/5 0
Mirabilis jalapa (four o’clock 0/5 0 0/5 0 0/5 0
flower)
Nicotiana benthamiana 4/5 80 2/5 40 5/5 100
Nicotiana glutinosa 3/5 60 2/5 40 5/5 100
Malva parviflora (mallow) 0/3 0 0/3 0 0/3 0
Petunia hybrida (petunia) 15/15 100 15/15 100 10/15 67
Phaseolus vulgaris (red bean) 10/15 67 8/15 53 8/15 53
P. vulgaris (pinto bean) 7/15 47 0/15 0 0/15 0
Physalis heterophylla (ground 2/5 40 4/5 80 5/5 100
cherry)
Pisum sativum (pea) 0/15 0 0/15 0 0/15 0
Portulaca oleracea (purslane) 0/5 0 0/5 0 0/5 0
Raphanus sativus (radish) 15/15 100 0/15 0 0/15 0
Spinacia oleracea (spinach) 0/10 0 5/10 50 0/10 0
Solanum lycopersicum (tomato) 12/15 80 13/15 87 15/15 100
Solanum melongena (eggplant) 3/5 60 0/5 0 0/5 0
Solanum nigrum (night shade) 2/4 50 1/4 25 1/4 25
Tropaeolum majus (nasturtium) 15/15 100 15/15 100 15/15 100
Vicia sativa (common vetch) 0/10 0 0/10 0 0/10 0
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Fig 1. Electrophoresis pattern of PCR products amplified from BSCTV-IR (A), BCTIV (B) and TYLCV-[Ab]
(C) infected plants from different regions as indicated at the top of each lane using specific primer pairs:
BSCTV358"/BSCTV853¢, BCTIV474'/BCTIV1155° and TYLCVAb1543Y/TYLCVAD2613¢ (Table 1),
respectively. M = DNA ladder mix (Fermantas).
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Fig 2. Symptoms induced by BSCTV, BCTIV and TYLCV-[Ab] infectious clones in experimentally
agroinoculated plants showing (A) inward rolling of leaves and vein swelling in sugar beet; (B) mild leaf curling
in sugar beet; (C) mild inward rolling of the leaflet margins and deformation of leaves in radish; (D, E and F)
tomato plants showing reduced size of young leaves and yellowing and curling of the leaves; (G) deformation and
blistering of a turnip leaf infected with BSCTV; (H) reduced size and curling of young leaves in pinto bean; (I)
vein clearing, small leaves and leaf curling in red bean; (J and K) vein yellowing and deformation of young
leaves in green pepper; (L) mild yellowing and blistering of leaves in cucumber.
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Fig 3. Symptoms induced by BSCTV, BCTIV and TYLCV-[Ab] infectious clones in experimentally
agroinoculated plants showing (A) curling and deformation of leaves and inward rolling of young leaves in
spinach agroinoculated with BCTIV; (B) A N. benthamiana plant showing small crumpled and upward curled
yellow leaves; (C) Chlorotic spots on the leaves of an infected nasturtium plant; (D and E) Petunia plants
showing interveinal chlorosis, slight leaf curling and severe stunting; (F) A TYLCV-infected nightshade plant
showing severe stunting on the right compared to a healthy plant on the left; (G) curling and deformation of
leaves in datura; (H) curling and deformation of young leaves in BSCTV-infected tumbleweed plants, (I) mild
yellowing and curling of leaves in TYLCV-infected tumbleweed plants.
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Table 3. Natural hosts of BSCTV and BCTIV reported from Iran.

Plant scientific name (common BSCTV BCTIV Reference
name)
Amaranthus retroflexus (redroot n N (Anabestani 2011, Ebadzad Sahraei 2007)
pigweed)
(Anabestani 2011, Ebadzad Sahraei 2007, Gharouni
Beta vulgaris (sugar beet) + + Kardani et al. 2013, Ghodoum Parizipour 2011 and
present study)
Beta vulgaris var. esculenta (red + NF (Ghodoum Parizipour 2011)
beet)
Beta vulgaris subsp. maritima NF + (Gharouni Kardani et al. 2013)
Brassica campestris (turnip) n n I(;'r%;aell)]e;sst?l?&y)zm 1, Ghodoum Parizipour 2011 and
Capsicum frutescens (bird chili) + + %’i?iili);zfrn; 021011;;1 dE;riiz?lf Sfuaél}rl;el 2007, Ghodoum
Chenopodium album + + (Anabestani 2011, Ghodoum Parizipour 2011)
Convolvulus arvensis (field (Anabestani 2011)
. + +
bindweed)
Datura sp. + + (Ebadzad Sahraei 2007, Ghodoum Parizipour 2011)
Descurainia sophia (flixweed) + NF (Anabestani 2011)
. . (Anabestani 2011, Ebadzad Sahraei 2007, Ghodoum
Petunia hybrida * * Parizipour 2011 and present study)
. (Anabestani 2011, Gharouni Kardani et al. 2013 s
Phaseolus vulgaris (red bean) + + Ghodoum Parizipour 2011)
Physalis sp. + + (Anabestani 2011, Ebadzad Sahraei 2007)
Raphanus sativus (radish) + NF (Anabestani 2011 and present study)
Spinacia oleracea (spinach) + + (Ghodoum Parizipour 2011 and present study)
Solanum Iycopersicum (tomato) n n (Anabestani 2011, Gharouni Kardani et al. 2013,
Ghodoum Parizipour 2011)
Solanum melongena (eggplant) + NF (Anabestani 2011 and present study)
Solanum nigrum (night shade) + + (Anabestani 2011)
Vigna unguiculata (cowpea) NF + (Gharouni Kardani et al. 2013)

NF: Not found
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