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INTRODUCTION

Cherry leaf roll nepovirus (CLRV) is a widespread pathogen of woody plants in Germany
and throughout the European Community (Bandte & Büttner, 2001). It is also spread in
several herbaceous plants, such as rhubarb (Rheum rhabarbarum), but the origin of this virus
is unclear (Jones, 1985). CLRV often induces symptoms in, for example, ash, birch, cherry,
elderberry and walnut, including delayed leaf development, chlorotic leaf streaks or spots as
well as dieback of branches or whole trees (Hamacher & Giersiepen, 1989; Hamacher &
Quadt, 1991; Rebenstorf & Obermeier, 2003). In nature, CLRV is mainly transmitted
through seed or pollen, leading to viral spread within one plant species; mechanical
transmission, including grafting procedures, is also possible (Cooper et al., 1984; Massalski
& Cooper, 1984; Mircetich el al., 1980). Genomic organisation of CLRV is still unknown,
but morphology and particle composition is typical for nepoviruses, which are classified
within the family of Comoviridae (Jones, 1985). Supporting the observation that CLRV
isolates, obtained from identical host species, are serologically related, a phylogenetic
analysis of a 280 base paiir fragment of the 3´non-coding-region of viral RNA demonstrated
that CLRV isolates were also clustered on a genomic level that accorded with the original
host plant.

METHODS AND RESULTS

One-year-old seedlings of nine different plant species were mechanically inoculated and
cultured in the field (Berlin, Germany), to evaluate the role of transmission via wounding as
a source of horizontal virus spread between different plant species under natural
environmental conditions. Ten selected CLRV isolates, originating from different host plants,
were used for inoculation. Six months after inoculation no characteristic symptoms of CLRV
infection were observed. However, buds from inoculated trees were sampled and analysed
for CLRV infection by a sensitive IC-RT-PCR assay with specific primers, according to
Werner et al. (1997). In none of the samples could an infection be confirmed. Furthermore,
virus particles were purified after their propagation on the herbaceous host plant
Chenopodium quinoa, in order to compare viral components (structure-proteins and nucleic
acids) of CLRV isolates included in the field experiment. On C. quinoa all ten CLRV isolates
induced chlorotic spots on inoculated leaves 3–5 days after inoculation. A systemic infection,
exhibiting leaf distortion and necrosis of expanding leaves, was established 9 days after
inoculation in all cases, with the exception of CLRV-walnut strain from Hungary; this
particular isolate induced necrotic local lesions on inoculated C. quinoa leaves without
systemic symptoms. Electron microscopic control of purified virus preparations revealed
isometric virus particles (28 nm in diameter) typical for nepoviruses in all investigated
isolates. Protein analysis of purified viruses by SDS-PAGE displayed, from eight CLRV



isolates, a structure-protein of expected size (MW is approximately 53 kDa). In two isolate
purifications different proteins of significantly smaller size were present, suggesting an
infection with another virus. In RNA-gels, seven virus isolates showed typical RNA patterns,
with a larger genomic RNA1 (molecular weight around 8,2 kb) and a slightly shorter RNA2
(c. 6.9–7.3 kb). While the virus isolate from rhubarb (Germany) exhibited a 53 kDa coat
protein typical for CLRV, only one RNA was detectable in RNA gels under native
conditions. The CLRV isolate derived from European ash (Germany) as well as the
CLRV-walnut strain from Hungary, which were different in protein analysis, also exhibited
atypical RNA patterns. Correspondingly CLRV detection by RT-PCR, using particle
purifications of these two isolates as templates, also failed.

To date, it remains unclear whether or not, in certain woody host plants, CLRV isolates
appear as mixed infections with other viruses of similar morphology.

Further investigations are necessary to identify the viruses responsible for unusual RNA and
protein patterns. Additionally, detection of CLRV in the initiated field experiments has to be
continued to clarify the potential of different virus isolates to infect various woody host
plants through wounds and the relevance of CLRV distribution between species by other
factors than through seed or pollen.

REFERENCES

Bandte M; Büttner C (2001). Occurrence, transmission and diagnosis of cherry reafroll
nepovirus – a literature review. Pflanzenschutzberichte 59, 1-19.

CooperJI; Massalski PR; Edwards ML (1984). Cherry leaf roll virus in the female
gametophyte and seed of birch and its relevance to vertical transmission. Annals
of Applied Biology 105, 55-64.

Hamacher J; Giersiepen R (1989). Histologisch-cytologische Veränderungen in
Kirschenblattrollvirus-infizierten und durch Luftschadstoffe gestreßten Betula-
Arten. Nachrichtenblatt des Deutschen Pflanzenschutzdienstes 41, 124-130.

Hamacher J; Quadt A (1991). Light- and Electron Microscopic Studies of Cherry Leaf
Roll Virus (CLRV) on European Ash (Fraxinus excelsior L.). Journal of.
Phytopathology 131, 215-226.

Jones AT(1985) Cherry leaf roll virus. CM/AAB Description of plant viruses, No. 306.
Massalski PR; Cooper JI (1984). The location of virus-like particles in the male

gametophyte of birch, walnut, cherry naturally infected with CLRV and its
relevance to vertical transmission of the virus. Plant Pathology 33, 255-262.

Mircetich SM; Sanborn RR; Ramos, DE(1980). Natural spread, graft-transmission, and
possible ethiology of walnut blackline disease. Phytopathology 72, 988.

Rebenstorf K; Obermeier C (2003). Gefahr für Gehölze: Das Kirschenblattrollvirus.
Deutsche Baumschule 7, 54-55.

Werner R; Mühlbach, HP; Büttner C (1997). Detection of cherry leaf roll nepovirus
(CLRV) in birch, beech and petunia by immunocapture RT-PCR using a
conserved primerpair. European Journal for Pathology 27, 309-318.


