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Solanum nigrum: an indigenous weed reservoir for a tomato yellow leaf curl
geminivirus in southern Spain
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Abstract

A tomato yellow leaf curl geminivirus (TYLCV-AL), was first identified in tomato plants in Almeria, southern Spain
in 1992. This virus is transmitted by the tobacco whitefly,Bemisia tabaci(Gennadius), and is presently infecting
tomato crops throughout the south eastern region of Spain.Solanum nigrum, collected from a field in south east
Spain and exhibiting leaf curl symptoms, was squash blotted onto nylon membrane and gave a positive signal when
hybridised to a TYLCV-Is DNA probe. Laboratory tests showedB. tabacito transmit TYLCV-AL from infected
tomato plants toS. nigrumseedlings. The virus could then be acquired byB. tabaciand transmitted back from
infectedS. nigrumplants to tomato, inducing typical TYLCV symptoms. These results indicate the importance of
S. nigrumas a weed host/reservoir for a TYLCV and its possible role in the spread of this virus within Europe.

Results and discussion

Tomato yellow leaf curl virus (TYLCV), has been
recorded in many different countries (Czosnek et al.,
1988; Markham et al., 1994), and is one of many
geminiviruses acquired and transmitted by the tobacco
whitefly, Bemisia tabaci(Gennadius) (Bedford et al.,
1994a). Symptoms include stunting and distortion of
plants, leaf curling, inter-vein yellowing and necrosis
of older leaves. Many different whitefly-transmitted
geminiviruses, infecting different plant species from
around the world, readily infect tomato (Lycopersi-
con esculentum) plants, producing the typical TYLCV
symptoms (Bedford et al., unpublished data). Many
of the present TYLCV epidemics may have originat-
ed from these indigenous plant species and therefore,
may be different geminiviruses. It is also possible that
‘new’ TYLCV epidemics, in some areas, are linked
to the appearance of a polyphagous strain ofB. tabaci,
the B biotype (Bedford et al., 1993), which has enabled
endemic viruses to spread from their original host
plants to tomato crops. Within Europe, TYLCV has

been reported from Sicily (Crespi et al., 1995), Sar-
dinia (Caciagli et al., 1995), Spain (Moriones et al.,
1993) and more recently Portugal (Louro et al., 1996).
The Sardinian isolate shows a high similarity to the
Spanish isolate (Noris et al., 1994), yet the Portuguese
isolate is different and more homologous to the Israeli
isolate (Louro et al., 1996).

In Spain, TYLCV has spread within the covered
tomato crops around the Almeria region and is present-
ly a widespread problem where tomatoes are grown as a
multi-seasonal crop. New tomato crops are almost cer-
tainly infected by viruliferous whiteflies moving within
and between greenhouses. However, in Mazarron and
Aguilas, within the region of Murcia, many field grown
tomato plants also become infected with TYLCV. One
such field was observed in Mazzaron in September
1996, where the grower had to replace the first three
rows of tomato plants on one side of the field, due
to their severity of TYLCV infection. This severity
implied that the plants were infected at a very young
stage, soon after planting and by viruliferous whiteflies
ingressing the crop from one direction. The only like-
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ly source of whiteflies and inoculum was from a crop
of melon, harvested soon after the tomatoes had been
planted. Although cucurbit crops have not been shown
as susceptible to TYLCV, they are often a good host
for B. tabaci(Bedford et al., 1994b). Within the field
where the melon crop had been harvested, many stunt-
ed nightshade,Solanum nigrum,plants were found
with severe leaf distortions. These plants also hosted
colonies ofB. tabaci.

A sample of symptomaticS. nigrumwas taken for
laboratory analysis. Plant tissue was squash-dot blot-
ted onto a nylon membrane and hybridised to a radio-
labelled probe (Maule et al., 1983; Rigby et al., 1977),
produced from a full length clone of the Israeli iso-
late of tomato yellow leaf curl virus, TYLCV-Is. The
membrane was washed in a solution of 2xSSC and
0.1% SDS at 65�C, then exposed to autoradiograph
film for 24 h. This produced a positive result, con-
firming that theS. nigrumsample was infected with a
geminivirus similar to TYLCV.

Approximately 200B. tabaciwere caged onto a
tomato plant (var. Kondine Red), that had been infect-
ed with TYLCV-AL by grafting infected scions of
tomato, collected from southern Spain in 1995. After
a 48 h acquisition access period (AAP), the white-
fly were transferred to 6 seedlings ofS. nigrumfor
a 48 h transmission access period (TAP). Whiteflies
were then removed and plants fumigated with Propox-
ur (Octavius Hunt Ltd.).After 17 days, all theS. nigrum
plants exhibited stunting and leaf distortion symptoms,
similar to those seen on the field collected plants. A
dot blot hybridisation test confirmed their infection.

Approximately 200B. tabaciwere then caged onto
these infectedS. nigrumplants for a 48 h AAP then
transferred to 10 healthy tomato seedlings var. Kondine
Red, for a 48 h TAP. After 15 days all tomato plants
exhibited typical symptoms of TYLCV. Their infection
was also confirmed by a dot blot hybridisation test.

This study has shown thatS. nigrumplants present-
ly growing within field crops of south eastern Spain,
are hosting a tomato infecting, whitefly-transmitted
geminivirus. It has also shown thatS. nigrumis a field
weed host and reservoir for the present TYLCV-AL
epidemic in southern Spain.Sequence data will howev-
er, be needed to determine whether or not the whitefly-
transmitted virus in the field collectedS. nigrumis
the same virus infecting tomato plants and if the field
tomato virus is the same as that within the covered
tomato crops of Almeria.
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