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Artichoke Yellow Ringspot Virus Infecting Vetch (Vicia
sativa) in Greece
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A seed-transmittedvirus wasisolatedfrom vetchseedlingsshowing severestunting,reduced
laminaand leaf mottling. Identificationwasbasedon host range,seedtransmission,coat
proteinandnucleicacidanalysis,electronmicroscopy andserology. This is thefirst record
of vetchasa naturalhostof artichoke yellow ringspotvirus (AYRSV).
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During a survey of seedborne virusesinfect-
ing local cultivars of fodder legumes,a seed-
transmittedvirus wasisolatedfrom a few vetch
(Vicia sativa) seedlings. The virus was stud-
ied extensively and shown to be an isolate of
artichoke yellow ringspot virus (AYRSV) (7),
referredto hereasAYRSV-V.

AYRSV-V wasmaintainedin cucumber and
Chenopodium amaranticolor plants. The exper-
imental host rangeincluded49 speciesin eight
plant families,mainly FabaceaeandSolanaceae.
Many hostsdevelopedsymptomssimilarto those
reported previously for AYRSV, for example,
production of enationsin cucumber, mottling
and top necrosisin Chenopodium quinoa, and
systemicringspotsandline patternsin leavesof
Nicotiana species(1,2,6).

Myzus persicae and Aphis fabae failed to
transmitthevirusin anon-persistentor persistent
manner (10 aphids/plant,5 plants/replication,
threereplications).

Seedlingsgrown from seedcollectedfrom
naturallyinfectedvetchandfrom experimentally
inoculatedindicatorhostspecieswereobserved
for symptomsand testedindividually by inoc-
ulations to C. amaranticolor. The virus was
detectedin three out of 23 seedlingsresulting

from seedsof anaturallyinfectedvetchplantand
showing stuntingand leaf mottling. It wasalso
seed-transmittedin C. amaranticolor (89%), C.
quinoa (4.2%), Nicotiana benthamiana (1.6%),
N. megalosiphon (3.1%), N. rustica (5.5–11%)
and Trigonella foenum-graecum (26.4%). In
Fabaceae,seedtransmissiontestswere limited
by theseveresymptomsin inoculatedplantsthat
remarkablyreducedseedproduction. AYRSV-
V showed no reductionin percenttransmission
throughseedsof C. amaranticolor after storage
for 2 years at room temperature. Treatments
to eradicatevirus from C. amaranticolor seeds
(100seeds/treatment� 2 replications)using10%
Na� PO� for 10 min, at 60	 C for 2 daysand at
70	 C for 3 days,wereunsuccessful.

Virus particleswere purified from system-
ically infected leaves of C. amaranticolor ac-
cording to the method of Steere(9). When
partially purified virus preparationswere cen-
trifuged throughsucrosedensitygradients,they
sedimentedas three components. Such virus
preparationshad absorptionspectratypical of
nucleoproteins,with a maximumat A 
���
���� and
a minimum at A 
���
���� ; without correctionfor
light scattering,the A 
���
 /A 
���
 absorption ratio
variedfrom 1.71to 1.90.

ReceivedJune7, 2001;receivedin final form Oct. 1, 2001;http://www.phytoparasitica.org postingJan.13,2002.�
Plant Virus Laboratory, Plant Protection Institute, N.AG.RE.F., 711 10 Heraklion, Greece. *Author for

correspondence[Fax: +30-81-245858;e-mail: apostavg@hotmail.com].
 ScottishCropResearch Institute, Invergowrie, DundeeDD2 5DA, UK.� PlantPathology Laboratory, Faculty of Agriculture, Aristotle University of Thessaloniki, 54006 Thessaloniki,
Greece.

Phytoparasitica 30:2,2002 1



The molecularweight of the virus coatpro-
tein wasdeterminedby electrophoresisof sam-
ples from purified virus particle preparations
in SDS-polyacrylamidegels (4). Virus protein
preparationscontained a majorpolypeptidewith
anestimatedmolecularweightof 54,000.

Nucleic acid was extracted from purified
virionsby theSDS-phenolmethod(10)andelec-
trophoresedin 1.2% agarosegel. Viral nucleic
acid, assumedto be ssRNA, occurredas two
specieswith molecularweights of 2.54 � 10�
(RNA-1) and1.8 � 10� (RNA-2).

Sap from diseasedplants or purified virus
preparationswasstainedwith 2% sodiumphos-
photungstate,pH 6.0, andexaminedin an elec-
tron microscope. Isometric particles � 28 nm
in diameterwere noticed. In immuneelectron
microscopy, doneaccordingto Roberts(8) by us-
ing AYRSVantiserum,many moreparticleswere
seenongridscoatedwith AYRSVantiserumthan
on gridswithout theantiserum.

In tests for serological relationships, the
plate-trappedantigenprocedureof ELISA was
used(5). Antiserato the following nepoviruses
held at the Scottish Crop ResearchInstitute
wereused: Arabis mosaic,artichoke Italian la-
tent, artichoke yellow ringspot,cherry leaf roll,
chicory yellow mottle, crimson clover latent,
grapevine Bulgarian latent, grapevine chrome
mosaic, grapevine fanleaf, olive latent, rasp-
berry ringspot,satsumadwarf, strawberry latent
ringspot,tomatoblackring andtomatoringspot.
AYRSV-V reacted clearly with antiserum of
AYRSV (6), but failed to reactspecificallywith
any of the14otherantiserato nepovirusestested.

In conclusion, AYRSV wasfound to be the

virus infecting seedlingsof vetch in Greece.
AYRSV-V was found to have someminor host
range and/or symptom differences compared
with isolatesfrom artichoke (6), cucumber (2)
andbroadbean(1). As regardsdeterminationson
coatproteinand nucleic acid, small differences
occurredbetweenAYRSV-V and artichoke iso-
late(6,7). However, thepoorquality of available
antisera(reaction with healthy sap even after
crossabsorption)did not allow us to conclude
whetherthevetchisolatewasdifferentfromother
describedisolates. It should be noted that in
all AYRSV isolatesreported,comparisonstudies
wereunsuccessfulasthetendency of virus parti-
clesto aggregateduringpurificationcouldnotbe
overcome.

AYRSV was shown to have a wide natural
and experimental host range and to be seed-
bornein four naturalhostsand in 14 test plant
species(3). In our investigations,AYRSV-V
was also found to have a wide experimental
host rangeand to be seed-transmittedin vetch
and in six test plant species. Among them, N.
benthamiana, N. megalosiphon and T. foenum-
graecum are reported here for the first time.
Thesepropertiesseemto play a major role in
survival andperpetuationof AYRSV. The virus
persistsin seedsof C. amaranticolor for at least
2 yearswithout a decline in the level of seed
transmission.Attemptsto eradicatethevirus us-
ing thermotherapy andchemicaltreatmentswere
unsuccessful, suggestingthat theseedembryois
infected,ashasbeenreportedpreviously (1). If
so,thevirus maypersistin seedsaslong asthey
remainviable.
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