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In a survey during 2006-2009, 947 field samples (bark, fruit and leaves) of
cultivated and wild pome and stone fruit trees showing various symptoms,
including scar skin, dappling, fruit malformation, leaf mottle and stem
canker (Fig. 1) were collected in different regions of Greece (Attica, Crete,
Macedonia, Peloponnesus and Thessaly). Samples were tested for the
presence of Apple scar skin viroid (ASSVd), Hop stunt viroid (HSVd) and
Pear blister canker viroid (PBCVd), using tissue-print molecular
hybridisation, reverse transcription-polymerase chain reaction (RT-PCR),
cloning and sequencing. 
Tissue-print molecular hybridisation showed that approximately 400 trees
were infected with only one viroid whereas 63 trees were co-infected by
two or three viroids. RT-PCR confirmed mixed infections in 26 trees but
the results were not clear for samples from the other trees. Fourteen trees
in all, seven pear (Pyrus communis), three wild pear (Pyrus
amygdaliformis), three apple (Malus domestica) and one quince (Cydonia
oblonga) were infected with ASSVd and PBCVd; five sweet cherry trees
(Prunus avium) were infected with ΑSSVd and HSVd, and seven trees,
four apple and three wild apple (Malus sylvestris) were infected with
ASSVd, PBCVd and HSVd. All three viroids were sequenced in two trees,
ASSVd and PBCVd in a further six trees, and ASSVd and HSVd
(partially) in a wild apple tree (Table 1). 
Our findings reveal for the first time natural mixed infections of apple and
wild apple with ASSVd, PBCVd and HSVd, of quince with ASSVd and
PBCVd and of wild apple and sweet cherry with ASSVd and HSVd.
Mixed viroid infections of ASSVd, PBCVd and Peach latent mosaic
viroid (PLMVd) in pear and wild pear (Kyriakopoulou et al., 2001), of
PLMVd and HSVd in peach (Prunus persica) (Hassan et al., 2004;
Tessitori et al., 2002) and of PBCVd, PLMVd and HSVd in pear
(Fekih-Hassen et al., 2004) have been reported previously. The presence
of natural viroid infections in wild species away from human influence in
Greece suggests that ASSVd, PBCVd and PLMVd originated in wild hosts
and are probably native to Greece (Kyriakopoulou et al., 2001); our data
for ASSVd, PBCVd and HSVd support this hypothesis (Kaponi 2009).

Mixed infections favour viroid recombination and evolution, and wild
species used as rootstocks for cultivated species may serve as viroid
reservoirs, making phytosanitary control critical (Randles, 2003). 
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