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Poland is one of the most important producers of strawberry in the world. Dur-
ing last 10 years strawberry production in Poland ranged from 180 to 240 thous. t
per year (source: FAO). In 2003 the area of strawberry plantations reached 39
thous. ha. In Lithuania yearly strawberry fruit production amounts 2.0-4.5 thous. t
and the area of strawberry plantations in 2003 covered ca 1100 ha (source: FAO).

More than 30 viruses and phytoplasmas affecting the genus Fragaria have been
described so far (Mellor and Krczal 1987). Strawberry mottle virus (SMoV) is the
most common virus of cultivated strawberries and it occurs wherever they are
grown. It was found in Poland during inspection of strawberry plantations in
1965–1968 (Sobczykiewicz 1972), in 1989–1991 (Cieślińska and Zawadzka 1991),
and in 2000–2002 (Cieślińska 2002, Babini et al. 2003). Numerous strains of
SMoV infect strawberry plants symptomlessly, however, severe strains may cause
a decline in vigour and reduce yield by up to 30% (Mellor and Krczal 1987). In the
field, SMoV is transmitted by aphids Chaetosiphon sp. in a semi-persistent manner
(Frazier and Sylvester 1960). Experimental transmission of SMoV has been done
by grafting Fragaria vesca L. and F. virginiana Duchn. clones, by mechanical inocula-
tion or by aphids to Chenopodium quinoa L. (Frazier 1968, Adams and Barbara 1986,
Polák and Bezpalcova 1989, Hepp and Converse 1990, Yoshikawa and Converse
1991), C. amaranticolor Coste et Reyn., Gomphrena globosa L. (Frazier 1968), Nico-
tiana benthamiana Domin., N. occidentalis Wheeler 37B and N. hesperis L. 67A (Leone
et al. 1995).

The purpose of this work was to show the reaction of chosen herbaceous plant
species to infection with SMoV isolates from Poland and Lithuania.

11 isolates of Strawberry mottle virus found in Poland and seven isolates originat-
ing from strawberry plantations in southern Lithuania were maintained in F. vesca
(clones: UC-4, UC-5, UC-6, Alpine, EMC) or F. virginiana (clones: UC-10, UC-11)
indicator plants grown in a greenhouse. The isolates studied induced on these indi-
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cators symptoms characteristic of SMoV (Mellor and Krczal 1987). Polish isolates
(named after the cultivars/lines they derived from) ‘Elsanta 52’, ‘Elsanta III/3’,
‘1509/4’, ‘Ostara Tr70/4’, ‘97070’, ‘Selva 5’ and Lithuanian isolates ‘Honeoye 62’,
‘Honeoye 59’, ‘Senga Sengana 90’, ‘Kent 62’ caused very mild chlorotic spots and
deformation of leaves. Isolates: ‘1248’, ‘Totem 167’, ‘Senga 30/7’ from Poland in-
duced symptoms typical of moderate strain of SMoV causing vein clearing,
chlorotic spots and growth decrease of the infected plants. Leaves were small and
some leaflets were narrow at the base. Indicators infected with Polish isolates
‘Hulta 11/2’ and ‘1565/2’ displayed mottling, leaf malformation, necrosis of the
youngest leaves, and strong growth decrease characteristic of severe strain of
SMoV. Depending on indicators used for grafting, Lithuanian isolates ‘Pandora
36’, ‘Marmolada 72’ and ‘Venta 45’ induced symptoms typical of mild or moderate
strains of this virus (Babini et al. 2003).

Symptomatic young leaves of infected Fragaria sp. were ground using mortar
and pestle in 0.01 M phosphate buffer, pH 7.4, containing 0.2% thioglycolic acid
(TIO), 0.2% sodium diethyldithiocarbamate (Na DIECA) and 1.5% polyethylene
glycol, Mr 6000 (PEG 6000, w/v). The extracts were used for mechanical inocula-
tion of C. quinoa dusted with carborundum. Symptomatic leaves of C. quinoa were
used subsequently as a source of virus isolates for mechanical inoculation of the
following 14 herbaceous plant species: C. amaranticolor, C. urbicum L., C. murale L.,
N. occidentalis 37B, N. glutinosa L., N. benthamiana, N. clevelandii L., G. globosa, Datura
stramonium L., D. metel L., Physalis exocarpa L., P. alkekengi L., Hyoscyamus niger L., and
Potentilla aurea L. The inoculation was performed on three–four plants of each spe-
cies in spring. The experiment was repeated three times. The inoculated plants
have been observed during one month after inoculation.

The SMoV isolates were successfully transmitted by mechanical inoculation
from infected F. vesca and F. virginiana clones to C. quinoa. Only several isolates in-
duced very mild chlorotic spots on inoculated leaves of C. quinoa but mostly local
symptoms were lacking. 10–14 days post inoculation, chlorotic spots and mottling
appeared on systemically infected leaves. Then, chronic symptoms such as mosaic
patterns, chlorosis, and leaf deformation were observed. Symptoms were repro-
duced by transmission from infected to healthy C. quinoa and other herbaceous
plants. Symptoms caused by SMoV isolates were observed on the plants of nine
herbaceous plant species (Table 1). Local symptoms were induced on C. amaranti-
color, C. urbicum, C. murale, N. occidentalis 37B, N. benthamiana, G. globosa, P. exocarpa,
and H. niger inoculated with sap of C. quinoa infected with some SMoV isolates. De-
pending on isolate, various types of local symptoms were observed on C.
amaranticolor. Isolates ‘Venta 45’, ‘Kent 62’, ‘Ostara Tr70/4’, and ‘Totem 167’, in-
duced local chlorotic and necrotic spots whereas isolates ‘Honeoye 59’, ‘Honeoye
62’, ‘Elsanta 52’, and ‘Senga Sengana 90’ caused vein chlorosis on inoculated
leaves. Chenopodium amaranticolor infected with ‘1248’, ‘Totem 167’, ‘Elsanta 52’,
‘Ostara Tr70/4’, ‘Honeoye 62’, and ‘Honeoye 59’ isolates showed systemic irregu-
lar chlorotic spots. Most of the SMoV isolates studied caused local and systemic
symptoms on C. murale inducing mottling and malformation of leaves and de-
creased vigour of the infected plants. Several isolates (‘1248’, ‘Elsanta 52’, ‘Ostara
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Tr70/4’) caused local symptoms on C. urbicum. Nicotiana occidentalis 37B inoculated
with isolates ‘1248’, ‘Elsanta 52’, ‘1509/4’, ‘Elsanta III/3’, and ‘Ostara Tr70/4’ de-
veloped chlorotic and necrotic spots on inoculated leaves. This type of symptoms
was observed also on N. benthamiana infected with ‘1248’ isolate. Hyoscyamus niger
showed transparent, necrotic spots on older leaves after being inoculated with
many studied SMoV isolates (Phot. 1). Two isolates: ‘1248’ and ‘Totem 167’ in-
duced local chlorotic and necrotic spots on G. globosa leaves. Various symptoms
were observed on inoculated leaves of P. exocarpa. Isolates ‘Elsanta 52’, ‘Honeoye
62’, ‘Senga Sengana 90’ caused dark green spots, ‘Pandora 36’ and ‘Kent 62’ in-
duced chlorotic spots, whereas isolates ‘1248’, ‘1509/4’, ‘Elsanta III/3’, ‘97070’,
‘1565/2’, ‘Ostara Tr70/4’ and ‘Totem 167’ – vein chlorosis and necrosis (Phot. 2).
Independently on isolates used for mechanical inoculation, N. glutinosa, N.
clevelandii, D. stramonium, D. metel, P. alkekengi, and P. aurea did not show any infec-
tion symptoms when inoculated with the sap of infected C. quinoa.

Although some herbaceous plant species are already known to be susceptible to
SMoV, others can be considered as apparently new hosts. There are no previous re-
ports on transmission of SMoV by sap to C. urbicum, C. murale, H. niger and P.
exocarpa. These four herbaceous plant species can be considered as the new hosts
for SMoV.
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Phot. 1. Local symptoms on Hyoscyamus niger infected with ‘Pandora 36’ isolate of SMoV
(photo by M. Cieślińska)
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Phot. 2. Local symptoms on Physalis exocarpa infected with ‘1509/4’ isolate of SMoV
(photo by M. Cieślińska)
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