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Detection of Chrysanthemum stunt viroid (CSVd) from Chrysanthemum
Plants in the Fields
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ABSTRACT

Twenty-three chrysanthemum samples showing stunting, chlorotic leaves, small and
abnormal flowers were collected from the field grown plants in Wang Nam Khiao district,
Nakhon Ratchasima province and determined for the presence of Chrysanthemum stunt
viroid (CSVd) by using reverse transcription — polymerase chain reaction (RT-PCR) technique.
Eight samples produced DNA products of about 360 basepairs. Cloning and sequencing of
these DNA fragments revealed 354 nucleotides in size. All of them were 100% identical, and
were identified as Chrysanthemum stunt viroid based on criteria of 98-100% identity to
CSVd accessions previously recorded in GenBank as AF394452, JQ685739, HQ891018,
JX909290, JF414238, JF398538, Z68210, DQ094298, FN646407 and U82445. For bioassay,
tomato cv. Rutgers and chrysanthemum plants were inoculated with sap from CSVd-infected
plant. The Rutgers tomato were symptomless while chrysanthemum plants showed chlorosis,
small leaves and leaf distortion. All these bioassayed plants were conrmed for CSVd
infection by RT-PCR. This is the first report of CSVd natural infection of chrysanthemum in
Thailand.
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Table 1 Viroid sequence of various isolates from GenBank used for comparison with CSVd

isolates in this study

Viroid Viroid Accession Genome

isolate Species number  size (nt) Host, Origin Reference

K1 CSvd AF394452 354 Dendranthema grandiflorum Chung et al,, 2001
cv. Chunkwang, Korea

H5-1 CSsvd HQ891018 354  Chrysanthemum, China Zhang et al., 2011

CSVvde CSvd JQ685739 354  Argyranthemumfrutescens Torchetti et al, 2012
cv. Meteor red, ltaly

CSvd- CSvd 268201 354  Ageratum, Germany Henkel and Saenger,

Ageratum 1995

CSVd-Vm CSvd DQ094298 355 Vinca major, Canada Nie et al, 2005

AF164 CSvd JF938538 355  Argyranthemumfrutescens Marais et al, 2011
(cultivar Buttery), France

CSvd 37 CSsvd JF414238 354  Solanum jasminoides, Grausgruber-Groeger
Austria and Gottsberger, 2012

Petunia CSvd usg2445 355 Petunia X hybrida cv. Surnia Verhoeven

isolate purple, USA et al,1998

Palampur CSsvd FN646407 355  Chrysanthemum sp., India Walia et al,, 2014

P4-1 CSvd ABG689033 354 Chrysanthemum x morifolium Nabeshima et al, 2012
Ramat., Japan

2214-BR CSvd JX909290 354 Dendranthema grandiora, Gobatto et al, 2014
Brazil

NC17 CLvd  AMG698094 368  Tomato, Thailand Marat et al, 2007

H5-10 CChMvd HQ891017 399  Chrysanthemum, China Zhang et al, 2011

CEVd.020 CEVd  HQ284030 371 Citrus tree, China Xu et al, 2012
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Figure 1 Phylogenetic tree as reconstructed by MEGA X showing genetic relationship of
Chrysanthemum stunt viroid in this study (isolate CS13-1,CS15-1,CS16-1,CS17-1,CS18-1,CS20,
CS21-1 and CS22-1) to other isolates from Genbank database (isolate CSVdH5-1, CSVd6,
AF164, CSVd 37, Palampur, K1, CSVd-Vm, 2214-BR, CSVd-Ageratum Petunia and P4-1)

as well as other viroids (H5-10, NC17 and CEVd.020)

3. n'mjam,%a CSVd vunsnaaay (Bioassay)
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Figure 2  CSVd-inoculated chrysanthemum plants 4 and 8 weeks showed small leaves and leaf distortion
(B,D), 12 weeks showed chlorosis (F) post inoculation, compared with uninoculated plants, A, C, E at 4,

8 and 12 weeks, respectively
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