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ABSTRACT 
In the spring of 2007-2009, spiny sowthistles were collected from 14 counties in the Vidalia 
onion-growing zone (VOZ) and from 28 counties along four transects determined by their 
compass headings in relation to the VOZ, the assumed point of origin for Iris yellow spot virus 
(IYSV) in Georgia.  A total of 2011 samples in the 3-yr period were tested using ELISA.  
Selected ELISA positive samples were confirmed with RT-PCR, and comparison of sequences 
with known IYSV isolates were conducted with ClustalW and BLAST search in GenBank.  By 
the third year, IYSV-infected sowthistles were found in 79% of the counties in the VOZ and in 
61% of the counties along transects running to the north, northwest and west of the VOZ.  No 
positive samples were found in counties to the east of the VOZ in any of the three years of the 
survey.  During the course of this survey a few spiny sowthistles were observed to act as a 
perennial in the mild, southern Georgia climate.  In addition, spiny sowthistles supported T. 
tabaci survival and reproduction in caged studies in the laboratory. Finally, thrips-mediated 
transmission assays also confirmed that T. tabaci can efficiently transmit IYSV from onion 
plants to sowthistles.  
 
INTRODUCTION 
Iris yellow spot virus (IYSV) is a Tospovirus in the family Bunyaviridae (5). Under favorable 
conditions IYSV can severely impact onion production and yield (1). The virus was first found in 
onions in the Vidalia region in Georgia in 2003 (2).  It was determined that when IYSV was 
introduced into Georgia that most likely a gene flow occurred between Peru and Georgia (4).  
Since its first detection in Georgia in 2003, the virus has been found in low levels every year in 
onions.  Since onions are grown as a winter crop in Georgia.  IYSV has to infect an alternate host 
to survive through the summer.  To date, none of the commonly grown crops, such as soybeans, 
cotton or peanut, that are present in the field during the summer in the Vidalia region have tested 
positive for IYSV.   
 
Weeds collected adjacent to an onion cull pile where onions had previously tested positive for 
IYSV were assayed for IYSV using ELISA.  Only spiny sowthistle, Sonchus asper, tested 
positive with ELISA, and the presence of the virus was confirmed with RT-PCR and sequencing 
of the coat protein gene (3).  However, spiny sowthistle is an annual and is generally found in 
Georgia in the late winter and throughout the spring.  It is commonly found along roadsides, 
fences, railroads and in waste areas.  Currently it is unknown how widespread IYSV is in 
Georgia. Detection of IYSV in spiny sowthistle created a unique opportunity to study the 
epidemiology of the virus in onion, a host that is confined to a restricted area (Vidalia onion-
growing zone) and in spiny sowthistle, a host that is spread across the state. The objectives of 
this study were a) to conduct a multiyear survey across Georgia to determine the extent of the 
spread of IYSV in sowthistle outside of the VOZ, b) determine the relationship of IYSV strains 
from spiny sowthistle with known strains of IYSV from Georgia, Peru and elsewhere and c) 
evaluate thrips-sowthistle interactions through survival and transmission experiments.   



 
 
MATERIALS AND METHODS 
Sample collection. In 2007-2009, spiny sowthistles were collected from 42 different sites both 
within the Vidalia onion zone (VOZ) and along four line transects based on compass points (E, 
N, NW, and W) in relation to the VOZ. 
ELISA testing. Sap extracted from one gram of fresh leaf tissue was analyzed using double 
antibody enzyme-linked immunosorbent assay (DAS-ELISA) (Agdia Inc. Elkhart, IN) for IYSV 
following the manufacturer’s protocol.   
RT-PCR and sequencing.  RNA extraction and PCR was conducted as previously described 
 (4). Amplicons were purified and sequenced.    
Greenhouse inoculations.  Seeds were collected from spiny sowthistle flower heads and planted 
in a commercial potting mix in the greenhouse.  After 3-5 wks incubation on the greenhouse 
bench, leaves and roots were tested using DAS-ELISA as described above.   
Maintenance of onion and spiny sowthistle plants for thrips. Onion seedlings were 
maintained in a greenhouse in thrips proof cages (Megaview Science Co., Taichung, Taiwan).  
Spiny sowthistle seedlings were maintained in insect proof cages in the greenhouse.   
Maintenance of T. tabaci.  Non-viruliferous onion thrips, Thrips tabaci, were maintained on 
healthy onion plants under the conditions described above. Potentially viruliferous thrips were 
maintained similarly in isolation on IYSV-infected onion plants.  New onion seedlings were 
added as required to maintain the thrips colonies.   
T. tabaci survival on onion and spiny sowthistle leaf tissue.  To assess the ability of T. tabaci 
to survive and reproduce on spiny sowthistle, experiments were conducted in Munger cells with 
excised plant foliage.   Ten cells were used for each plant species, and each cell was considered 
as a replicate.  Subsequently, the entire experiment was repeated with 10 more Munger cells (n= 
20).  Ten female non-viruliferous T. tabaci adults from onion plants were randomly collected and 
released into each Munger cell.  After 96 h, all the adult thrips (dead and alive) were removed to 
prevent recounting the released adults along with newly emerged adults.  The cages were 
checked daily and the number of nymphs that matured into adults was recorded.   
Thrips-mediated inoculation of spiny sowthistles with IYSV.  
Ten spiny sowthistle plants were inoculated with 10 viruliferous T. tabaci adults/plant.  Adult 
onion thrips that developed on IYSV-infected onion plants were transferred to spiny Sowthistle  
plants using a paint brush (#2), and enclosed in a Mylar film (Grafix, Cleveland, PA) cage with a 
copper mesh top (mesh pore size of 170 µm) (TWP, Berkeley, CA).  Sowthistle plants enclosed 
in thrips-proof cages served as the negative control treatment.  After 2 weeks the foliar tissue 
from the inoculated plants and the control plants were tested with RT-PCR as described above. 
 
RESULTS AND DISCUSSION 
Newly emerged T. tabaci adults were recovered from Munger cells with both onion and 
sowthistle foliage.  The number of T. tabaci adults recovered for every 10 adults released were 
14.35 ± 4.25 and 4.95 ± 1.02 for onion and spiny sowthistle, respectively.  These results indicate 
that spiny sowthistle can support T. tabaci populations but at a lower level than onion.  
Furthermore, viruliferous T. tabaci adults transmitted IYSV to sowthistle plants under controlled 
conditions.  Plants testing positive for IYSV with ELISA were confirmed by RT-PCR which 
produced an amplicon of expected size of ~700 bp. IYSV transmission rate in sowthistle plants 
was 57.5 %.  In two other trials, using 12 plants per trial, 50% of green house-grown spiny 
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Table 1. Number and percent of spiny sowthistles (Sonchus asper) collected from four line 
transects across Georgia and within the Vidalia onion zone that tested positive for Iris yellow 
spot virus by year in a 3-yr survey (2007-2009). 
Transect 2007 2008 2009 

Zone n # Pos % Pos n # Pos % Pos n # Pos % Pos 
N 25 4 16 53 9 17 242 22 9 
NW 12 2 17 38 19 50 131 19 15 
W 43 8 19 67 12 18 431 48 11 
E 19 0 0 42 0 0 158 0 0 
VOZ 85 25 29 108 27 25 557 72 13 
          
TOTAL 184 39 22 308 67 22 1519 161 11 
 
Table 2. Total number and summary of samples testing positive for IYSV in spiny sowthistles by 
site. 
Location # Sites # Positive1 % Positive1 # Samples # Positive % Positive 
N 8 4 50 320 35 11 
NW 4 4 100 181 40 22 
W 11 10  91 541 68 13 
E 5 0 0 219 0 0 
VOZ 14 12 86 750 124 17 
All Sites 42 30 71 2011 267 13 
All -VOZ 28 18 64 1261 143 11 
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