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Background
In Norway, raspberry is an economically 
important crop of increasing importance the 
last 10 years. Raspberry is vegetatively
propagated, and is often infected with 
several viruses that cause significant 
economic losses. A prerequisite for long-
term development and production of this 
crop is virus diagnosis, virus elimination, 
and preservation of healthy mother stock of 
important cultivars. 

Methods
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Raspberry bushy dwarf virus (RBDV) is one of 
the viruses commonly infecting raspberries
(Rubus idaeus L.). RBDV is effeciently
transmitted via seed and pollen (Murant et al. 
1974). RBDV can induce yellow desease, 
crumbly fruit, and rapid degeneration and 
bushy dwarf symptoms (Jones et al., 1996). 
The aim of the present study was to produce 
RBDV-free materials of raspberry ‘Ninni’ by 
combination of thermotherapy and cryotherapy. 

Raspberry with crumbly fruits

Cultivar ‘Veten’ was tested in 155 fields in Norway, RBDV were
found in more than 50 fields. (Marianne Mittet, master thesis, 
1994)

Next Generation Sequencing (NGS)

Thermotherapy and Cryotherapy Results
Pollen-transmitted RBDV was discoverd by NGS.
DAS-ELISA with antiserum (Bioreba, Switzerland ) and RT-PCR 
with specific primers have been applied to confirm RBDV infection.

A total of 120 shoot tips were used in thermotherapy and cryotherapy 
experiment, and 44 (36,7%) of them regenerated afterwards, and 13 
(29,5%) of regenerated plants were RBDV-free after testing. 
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4-week-old stock plants
MS+24 mg/l extra Fe2++0.5 mg/BAP+0.1 mg/L 
IBA+30 g/L sucrose+6 g/L Agar 

Thermotherapy
16-h photoperiod, 38 °C, 30 days

Cryotherapy
• 1 mm shoot tips stabilized on MS medium containing 2.5 g AC/L for 2-3 days
•Preculture with sucrose concentrations 0.25, 0.5 to 0.75 M, each for 24h
•Loading with 2 M glycerol and 0.5 M sucrose for 20 minutes
•PVS2 for 20min at room temperature
•Liquid nitrogen for 1h
•Thawing with 1.2 M sucrose for 20min
•Culture with MS-medium with 0.75 M sucrose for 2-3 days before regeneration.

Virus detection: Small plants (4  weeks old) of ‘Ninni’ were transferred directly 
to soil and grew in a quarantine controlled greenhouse for 6 weeks before virus 
detection by ELISA and RT-PCR.  
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Raspberry bushy dwarf virus genomic RNA has been detected with 97% coverage of RNA 1 and 
92.9% coverage of RNA 2, and identity of 95.57% and 98.18%, respectively. 
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FR687351 5402 5241
(97) 14 375.1 26.3 95.57 99.07 93.73 Ideaovirus

Raspberry bushy dwarf virus gene 
for non-structural polyprotein, 
isolate BY8, genomic RNA.

AB948215 2231 2073
(92.9) 7 186.4 13.1 94.40 100 94.40 Ideaovirus

Raspberry bushy dwarf virus 
genomic RNA, segment: RNA2, 
complete sequence, isolate: J1


