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Disease Notes

First Report of Tomato chlorotic spot virus in
Lettuce in Puerto Rico
C. E. de Jensen, Crops and Agro-Environmental Sciences Department,
University of Puerto Rico, Mayagüez, PR 00681; and S. Adkins, USDA-
ARS, Fort Pierce, FL 34945

Viral diseases have not previously been described in lettuce (Lactuca
sativa) in Puerto Rico. In April 2013, lettuce samples from a hydroponic
greenhouse in Guayanilla were submitted to the Plant Disease Clinic at
the University of Puerto Rico's Juana Díaz Experimental Station. Lettuce
plants were symptomatic for virus and had thrips. Eight samples reacted
with Tomato spotted wilt virus (TSWV) DAS-ELISA (Envirologix,
Portland, ME) and lateral flow immunoassay (Envirologix). Further
sampling at the hydroponic greenhouse, which had 45,000 lettuce plants
in different growth stages, revealed leaf symptoms of necrotic ringspots
and browning with an incidence of 38%. Losses were high because
plants had to be destroyed, resulting in $160,000 of lost earnings to
date. Symptoms appeared in the younger core leaves 5 days after
transplanting and consisted of small chlorotic spots that developed into
necrotic ringspots. The leaves became pale, then brown and wilted. In
15-day-old plants, lesions coalesced and within 1 to 2 days, leaf tissue
appeared burned. Soft rot in the crown was observed in 5% of the
affected plants. Stunting was also observed when young plants were
affected. Due to recent identification of Tomato chlorotic spot virus
(TCSV) in Puerto Rico (4) and known cross reaction of TSWV serological
reagents with closely related tospoviruses, plants were tested for TCSV,
TSWV, and Groundnut ringspot virus (GRSV) by reverse transcription
(RT)-PCR as previously described (4). Total RNA was extracted from
representative symptomatic leaves of two lettuce plants using RNeasy
Plant Mini Kit (Qiagen, Valencia, CA) and tested by RT-PCR with TCSV-
specific nucleocapsid (N) or RNA-dependent RNA polymerase (L) gene
primers (4) or movement protein (NSm) gene primers (2). Amplicons of
the expected sizes were produced with all three TCSV primer sets from
both samples, whereas primers specific for the N gene of TSWV (1) or
GRSV (3) did not amplify products from either sample. Three TCSV
amplicons (N, L, and NSm) from one sample were gel-purified and
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cloned (pGEM-T, Promega, Madison, WI). Six clones of each amplicon
were sequenced in both directions and consensus sequences were
deposited in GenBank (KF819827 to 29). All three genes showed greater
than 96% nucleotide identity with all TCSV isolates in GenBank,
including 99 to 100% nucleotide identity with previously characterized
TCSV isolates from tomato, pepper, and jimsonweed in Puerto Rico (4).
Consistent with the identification of TCSV, the known TCSV vector
Frankliniella schultzei was identified in the lettuce with an adult
population of 10 to 21 thrips per plant. Symptomatic lettuce leaves were
used to mechanically inoculate 10-day-old lettuce and 56-day-old
tobacco (Nicotiana tabacum) plants. Symptoms reminiscent of the
original lettuce developed, and the presence of TCSV was confirmed by
RT-PCR as described above. This is the first report of TCSV infection of
lettuce in Puerto Rico and demonstrates that TCSV can be a limiting
factor to lettuce production here and elsewhere in the Caribbean.

References: (1) S. Adkins and E. N. Rosskopf. Plant Dis. 86:1310, 2002.
(2) M. S. Silva et al. Arch. Virol. 146:1267, 2001. (3) C. G. Webster et
al. Virology 413:216, 2011. (4) C. G. Webster et al. Plant Health
Progress doi:10.1094/PHP-2013-0812-01-BR, 2013.

Journals Home APS Home  IS-MPMI Home  Contact Us  Privacy  Copyright The American Phytopathological Society

http://apsjournals.apsnet.org/
http://www.apsnet.org/
http://www.ismpminet.org/
http://apsjournals.apsnet.org/feedback/show
http://apsjournals.apsnet.org/page/privacy.jsp
http://apsjournals.apsnet.org/page/terms.jsp
http://apsjournals.apsnet.org/action/clickThrough?id=1056&url=%2Fpage%2FPHYTOFocus_EmergingDiseases&loc=%2Fdoi%2Fabs%2F10.1094%2FPDIS-12-13-1200-PDN&pubId=40027949
http://apsjournals.apsnet.org/action/clickThrough?id=1048&url=%2Ftoc%2Fmpmi%2F27%2F3&loc=%2Fdoi%2Fabs%2F10.1094%2FPDIS-12-13-1200-PDN&pubId=40027949


Plant Disease Journal - 98(7):1015 - Supplemental Material

http://apsjournals.apsnet.org/doi/suppl/10.1094/PDIS-12-13-1200-PDN[6/10/2014 2:17:23 PM]

Share

DigiTop--USDA's Digital Desktop Library  Welcome Guest user Sign in | Register | Mobile  

 Journals Home APS Home IS-MPMI Home My Profile Help Subscribe Search    Advanced Search

ISSN: 0191-2917

SEARCH

Phytopathology

Plant Disease

MPMI
 

    
  Advanced Search

Inside the Journal
  
BACK ISSUES 
(Issues before 1997)  

First Look

View Most
Downloaded Articles

About Plant Disease

Editorial Board

Submit a Manuscript

Author Instructions

Policies/Procedures 

Online e-Xtras

 = "Open" Access

  

Editor-in-Chief: Mark L. Gleason 
Published by The American Phytopathological Society 

Home > Plant Disease  > Table of Contents  > Supplemental Material
Previous Article  |  Next Article

July 2014, Volume 98, Number 7
Page 1015
http://dx.doi.org/10.1094/PDIS-12-13-1200-PDN

Supplemental Material

Tomato chlorotic spot virus-induced necrosis
and wilt of hydroponic lettuce in Puerto Rico.

Quick Links

Add to favorites

E-mail to a colleague

Alert me when new
articles cite this article

Download to citation
manager

Related articles 
found in APS Journals

 

Journals Home APS Home  IS-MPMI Home  Contact Us  Privacy  Copyright The American Phytopathological Society

This Journal is brought to
you via a subscription
from the DigiTop--USDA's
Digital Desktop Library

http://www.addtoany.com/share_save#url=http%3A%2F%2Fapsjournals.apsnet.org%2Fdoi%2Fsuppl%2F10.1094%2FPDIS-12-13-1200-PDN&title=Plant%20Disease%20Journal%20-%2098(7)%3A1015%20-%20Supplemental%20Material&description=
https://apsjournals.apsnet.org/action/showLogin?uri=%2Fdoi%2Fsuppl%2F10.1094%2FPDIS-12-13-1200-PDN
https://apsjournals.apsnet.org/action/registration
http://apsjournals.apsnet.org/page/mobile
http://apsjournals.apsnet.org/
http://apsjournals.apsnet.org/
http://www.apsnet.org/
http://www.ismpminet.org/
http://apsjournals.apsnet.org/action/showPreferences
http://apsjournals.apsnet.org/help
http://www.apsnet.org/apsstore/subscribe
http://apsjournals.apsnet.org/action/doSearch
http://apsjournals.apsnet.org/search/advanced
http://apsjournals.apsnet.org/loi/pdis
http://apsjournals.apsnet.org/search/advanced
http://www.apsnet.org/publications/plantdisease/backissues
http://apsjournals.apsnet.org/page/pdis_firstlook
http://apsjournals.apsnet.org/page/pd_firstlook
http://apsjournals.apsnet.org/action/showMostReadArticles?journalCode=pdis
http://apsjournals.apsnet.org/action/showMostReadArticles?journalCode=pdis
http://apsjournals.apsnet.org/page/aboutpd
http://apsjournals.apsnet.org/page/aboutpd
http://apsjournals.apsnet.org/page/aboutpd
http://apsjournals.apsnet.org/page/pd_edboard
http://apsjournals.apsnet.org/page/aboutpd
http://mc.manuscriptcentral.com/plantdisease
http://apsjournals.apsnet.org/page/aboutpd
http://apsjournals.apsnet.org/userimages/ContentEditor/1236780011229/pd_author_instructions.pdf
http://apsjournals.apsnet.org/userimages/ContentEditor/1173400743017/pdpolicy.pdf
http://apsjournals.apsnet.org/page/extra
http://apsjournals.apsnet.org/page/aboutpd
http://www.apsnet.org/apsstore/subscribe
http://apsjournals.apsnet.org/action/doUpdateAlertSettings?action=addJournal&journalCode=pdis
http://apsjournals.apsnet.org/action/showFeed?ui=0&mi=3e80a8&ai=rs&jc=pdis&type=etoc&feed=rss
http://apsjournals.apsnet.org/loi/pdis
http://apsjournals.apsnet.org/
http://apsjournals.apsnet.org/loi/pdis
http://apsjournals.apsnet.org/toc/pdis/98/7
http://apsjournals.apsnet.org/doi/abs/10.1094/PDIS-11-13-1173-PDN
http://apsjournals.apsnet.org/doi/suppl/10.1094/PDIS-12-13-1269-PDN
http://apsjournals.apsnet.org/action/addFavoritePublication?doi=10.1094%2FPDIS-12-13-1200-PDN
http://apsjournals.apsnet.org/action/showMailPage?href=%2Fdoi%2Fsuppl%2F10.1094%2FPDIS-12-13-1200-PDN&title=First+Report+of+Tomato+chlorotic+spot+virus+in+Lettuce+in+Puerto+Rico&doi=10.1094%2FPDIS-12-13-1200-PDN
http://apsjournals.apsnet.org/action/addCitationAlert?doi=10.1094%2FPDIS-12-13-1200-PDN
http://apsjournals.apsnet.org/action/addCitationAlert?doi=10.1094%2FPDIS-12-13-1200-PDN
http://apsjournals.apsnet.org/action/showCitFormats?doi=10.1094%2FPDIS-12-13-1200-PDN
http://apsjournals.apsnet.org/action/showCitFormats?doi=10.1094%2FPDIS-12-13-1200-PDN
http://apsjournals.apsnet.org/action/doSearch?target=related&doi=10.1094%2FPDIS-12-13-1200-PDN
http://apsjournals.apsnet.org/action/doSearch?target=related&doi=10.1094%2FPDIS-12-13-1200-PDN
http://apsjournals.apsnet.org/
http://www.apsnet.org/
http://www.ismpminet.org/
http://apsjournals.apsnet.org/feedback/show
http://apsjournals.apsnet.org/page/privacy.jsp
http://apsjournals.apsnet.org/page/terms.jsp
http://www.addtoany.com/share_save#url=http%3A%2F%2Fapsjournals.apsnet.org%2Fdoi%2Fsuppl%2F10.1094%2FPDIS-12-13-1200-PDN&title=Plant%20Disease%20Journal%20-%2098(7)%3A1015%20-%20Supplemental%20Material&description=
http://apsjournals.apsnet.org/
http://apsjournals.apsnet.org/
http://apsjournals.apsnet.org/
http://apsjournals.apsnet.org/
http://apsjournals.apsnet.org/
http://apsjournals.apsnet.org/

	apsnet.org
	Plant Disease Journal - 98(7):1015 - Abstract
	Plant Disease Journal - 98(7):1015 - Supplemental Material


	k0L1BESVMtMTItMTMtMTIwMC1QRE4A: 
	form3: 
	AllField: 
	AllField_(1): Enter Keywords
	SeriesKey: pdis
	input1: 


	QvUERJUy0xMi0xMy0xMjAwLVBETgA=: 
	form3: 
	AllField: 
	AllField_(1): Enter Keywords
	SeriesKey: pdis
	input1: 




