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Impact of Raspberry bushy dwarf virus on ‘Marion’ Blackberry 

Bernadine Strik, Department of Horticulture, Oregon State University, Corvallis 97331; and Robert R. Martin, 
USDA-ARS Horticulture Crops Research Laboratory, 3420 N.W. Orchard Ave., Corvallis, OR 97330 

Oregon is the world’s leading blackberry 
production region, averaging 18,240 metric 
tons of fruit harvested from 2,750 hectares 
in 1999 through 2001 (13). Over 92% of 
the total production is processed, with the 
remainder being sold as fresh fruit. 
‘Marion’ trailing blackberry (a complex 
hybrid with Rubus idaeus L., R. procerus 
P.J. Mill., and R. ursinus Cham. & Schltdl. 
in its background; 7), ‘Boysen’ (a rasp-
berry–blackberry hybrid of unknown par-
entage), and ‘Thornless Evergreen’ (R. 
laciniatus Willd.) (14) or ‘Everthornless’ 
(11) account for 57, 19, and 17% of the 
planted acreage, respectively. 

Raspberry bushy dwarf virus (RBDV), a 
seed- and pollen-borne virus (12) of the 
genus Idaeovirus, is relatively common in 
raspberry fields in the Pacific Northwest 
(Oregon, Washington, and British Colum-
bia, Canada) (10). RBDV was found in 
84% of ‘Meeker’ red raspberry (R. idaeus) 
fields tested in northwestern Washington 
and southwestern British Columbia. Virus 
incidence in most of those fields was 
greater than 50% (10). In southern Wash-
ington and Oregon, 16% of the ‘Meeker’ 
fields tested had RBDV, with none having 

a virus incidence greater than 50% (10). 
RBDV infection was found in 88% of the 
commercially cultivated black raspberry 
‘Munger’ (Rubus occidentalis L.) fields 
tested, with most of those having a high 
incidence of infection. In contrast, native 
black raspberry (R. leucodermis Douglas 
ex Torr. & A. Gray) plants adjacent to in-
fected commercial ‘Munger’ fields tested 
negative for RBDV (10). Finn and Martin 
(8) reported no RBDV infection in R. leu-
codermis seeds collected from wild coastal 
and mountain stands in the Pacific North-
west. 

Symptoms of RBDV infection in red 
raspberry have varied from symptomless 
(1) to the production of crumbly fruit (12), 
reduced yield (5,6), reduced cane growth, 
and chlorosis (2,4,5). In the United States, 
the only blackberry reported to be infected 
with RBDV was ‘Boysen,’ and it was 
symptomless (1). No RBDV infection was 
found in clonal or seed-propagated wild 
blackberries (R. ursinus) or in R. armenia-
cus Focke collected from wild coastal and 
mountain stands (3,8). In New Zealand, 
RBDV was widespread in commercial 
‘Boysen’ plantings (15). Also, leaf chloro-
sis and vein-clearing has been observed in 
RBDV-infected ‘Marion’ and ‘Olallie’ 
blackberry plants, but fruit quality and 
yield effects were not studied (9). 

In a 1997 sampling for RBDV at the 
North Willamette Research and Extension 
Center (NWREC; Aurora, OR), we found 
46% of the ‘Marion’ blackberry plants 
were infected with RBDV. The planting 
tested had been established in 1993 from 
tissue-cultured plants obtained from a 
commercial nursery. The tissue-cultured 
plants were derived from virus-tested 
mother plants. The objectives of this study 

were to determine the effects of RBDV on 
plant vigor, yield, and fruit quality of 
‘Marion’ blackberry, to look at its preva-
lence in commercial fields, and to evaluate 
the rate of spread of RBDV in this planting 
over a 3-year period.  

MATERIALS AND METHODS 
Virus testing. This study was conducted 

in a mature ‘Marion’ planting at the 
NWREC. Plants were tested annually from 
1997 through 2001, first, to establish their 
RBDV status prior to selecting paired 
plants for harvest and growth measure-
ments, and second, to monitor the rate of 
RBDV spread in the planting. Three leaf-
lets were collected per plant and pooled for 
testing. In 1997, the samples were tested in 
duplicate wells for RBDV, Tobacco streak 
virus (TSV), and Tomato ringspot virus 
(ToRSV). In subsequent years, the samples 
were only tested for RBDV. Known in-
fected raspberry plants maintained in a 
greenhouse were used as positive controls 
in all of the tests. 

A grower survey was done in 2000. 
Thirty-two commercial ‘Marion’ fields 
were sampled and tested for the presence 
of RBDV using enzyme-linked immu-
nosorbent assay (ELISA). The location of 
sampled fields was selected to reflect the 
acreage distribution of ‘Marion’ or based 
on the occurrence of suspect symptoms. In 
commercial plantings, single leaflets were 
collected from 72 individual plants per 
field and combined in groups of three for 
ELISA testing. Twenty-four leaflets were 
collected along each of three rows at ap-
proximately 1/4, 1/2, and 3/4 of the way 
across the fields. Growers were asked if 
they were aware of any areas showing 
chlorosis or poor fruit set; when such areas 
were present, they were sampled in addi-
tion to the sampling described above in the 
field. Commercial fields were tested for 
RBDV, TSV, and ToRSV. Forty individual 
plants were resampled from the area in 
commercial fields that had RBDV-infected 
plants identified in the survey. 

Triple antibody sandwich (TAS)-ELISA 
was used to detect RBDV, TSV, and 
ToRSV. The tests were carried out using 
the same procedures and antibodies as 
described by Finn and Martin (8). Reac-
tions were considered positive if the A405 
values were greater than 5 times the values 
obtained for healthy controls and greater 
than 0.1. A405 values of healthy samples 
ranged from 0.00 to 0.05. 

Fruit and plant growth evaluations. 
Yield and growth studies were conducted 
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on 17 and 15 infected and noninfected, 
paired, side-by-side plants in 1999 and 
2000, respectively. The RBDV status of 
each plant was confirmed by ELISA after 
fruit harvest in 1999 and 2000. Plants were 
trained in August 1998 and 1999 such that 
individual plant yield could be obtained in 
1999 and 2000. On 30 June 1999 and on 21 
June 2000, the total number of primocanes 
(current year nonfruiting canes) per plant 
was counted; two long and two short repre-
sentative canes were measured for length, 
and a weighted mean was calculated. On 
21 June 2000, total primocane number and 
total length per plant were determined. In 
1999 and 2000, fruit were hand harvested 
about every 5 days from each plant. A ran-
domly collected 50-berry subsample was 
weighed from each harvest to obtain aver-
age berry weight in each year; a weighted 
average berry weight was calculated. Ten 
of the 50 berries were subsampled, and total 
drupelet number was counted in each year. 
Drupelet number was counted to determine 
if RBDV has a similar effect on blackberry 
as has been reported for RBDV infection in 
red raspberry. Data were analyzed using a 
paired t test for each year (Version 6.2, SAS 
Institute Inc., Cary, NC).  

RESULTS 
Virus testing. The incidences of RBDV 

in the ‘Marion’ planting established from 
tissue-cultured plants in 1993 were 
128/280, 128/280, 128/280, 130/280, and 
130/280 in 1997 to 2001, respectively. 
Visual symptoms of RBDV infection were 
apparent on some of the infected plants in 
all 5 years. Some primocane leaves of all 
ages showed chlorosis and vein-clearing 
later in the growing season; leaves on the 
fruiting canes were often chlorotic and 
were silver in color on the abaxial surface; 
and fruit were malformed and small on 
infected plants (Fig. 1). The severity of 
fruit symptoms appeared to vary each year, 
with severely affected fruit having a mean 
of 10 to 12 drupelets compared with a 
mean of 60 drupelets present in the fruit 
from RBDV-negative plants. 

Of the 32 commercial ‘Marion’ black-
berry fields sampled, three contained 
RBDV-infected plants, one each in Marion, 
Polk, and Multnomah counties. All the 
fields tested were more than 15 years old. 
Of the infected fields, one had red raspber-
ries planted nearby (less than 100 m), an-
other had red raspberries located about 0.5 
km away, and the third was propagated 
using cuttings from a field that had a low 
level of RBDV positives, although it was 
not known to be RBDV-infected at the 
time the cuttings were taken. The ‘Marion’ 
fields found to be infected with RBDV had 
only a low level of infection in terms of 
number of plants infected per number sam-
pled. When resampling the areas of com-
mercial fields where the virus was de-
tected, the number of infected plants 
ranged from 6 to 15 out of 40 plants tested.  

Fruit and plant growth evaluations. 
There was no statistically significant effect 
of RBDV on cane number or length in 
either year (data not shown). Yield was low 
in 1999, even on uninfected plants, due to 
winter damage. However, RBDV infection 
reduced yield 50%, berry weight 40%, and 
drupelet number per berry 39% (Table 1). 
There was no statistically significant effect 
of RBDV on fruit number. Yield from 
uninfected plants was 23 times greater in 
2000 than in 1999, as there was no winter 
cold injury in 2000. In 2000, RBDV infec-
tion reduced yield 40%, berry weight 23%, 
and drupelet number 36% (Table 1).  

DISCUSSION 
Our results show that RBDV had no ef-

fect on fruit number or cane growth in 
‘Marion’ blackberry, unlike what has been 
reported in some red raspberry cultivars 
(4–6). RBDV infection reduced yield (40 
to 50%), berry weight (23 to 40%), and 
drupelet number per fruit (36 to 39%). 
Thus, RBDV infection in ‘Marion’ has a 

similar effect on yield and quality as has 
been reported in some red raspberry culti-
vars (5,6,12). There was no chlorosis pre-
sent early in the season, but by early July 
as the fruit was ripening, the chlorosis on 
both primocanes and fruiting canes was 
very striking. 

Our survey of the commercial ‘Marion’ 
blackberry industry in Oregon has shown 
that RBDV is present in some grower 
fields. The fields that did have RBDV had 
a low level of infection, and the infected 
plants were clustered in small areas of the 
fields. This suggests several possibilities: 
first, that the virus has been in ‘Marion’ for 
quite some time and moves very slowly in 
this crop; second, that there has been a 
recent mutation in RBDV that now is able 
to infect ‘Marion’ blackberry; or third, that 
plant breeders have been making hybrids 
between raspberry and blackberry and the 
RBDV could have been introduced into the 
hybrids through pollen transmission. The 
pollen from the hybrid may be much more 
likely to pollinate blackberry than pollen 

Table 1. The effect of Raspberry bushy dwarf virus (RBDV) infection on yield, fruit weight, and 
drupelet number of ‘Marion’ trailing blackberry in 1999 and 2000  

 

Treatment 
Total yieldv  

(kg/plant) 
Fruit weightw  

(g) 
Drupeletx  

no./fruit 
 

Fruit no.y 

1999     
RBDV-infected 0.13 1.7 36.6 51.4 
Noninfected 0.25 2.9 59.8 58.9 
Significancez ** *** *** NS 

2000     
RBDV-infected 3.43 3.3 38.7 … 
Noninfected 5.65 4.3 60.7 … 
Significancez *** *** *** … 

v Total yield represents all harvests. 
w Based on a 50-berry sample from each harvest. 
x Based on a 10-berry subsample. 
y An average of fruit number per plant on first and third harvests in 1999; no data collected in 2000. 
z **, ***, significant at P � 0.01 and P � 0.001; and NS, nonsignificant. 

 

Fig. 1. Raspberry bushy dwarf virus (RBDV) symptoms in ‘Marion’ blackberry: A, fruit on healthy 
RBDV – plants; B, extremely crumbly fruit on RBDV + plants; C, leaf chlorosis on leaves of primo-
canes; and D, leaf chlorosis on fruiting canes.  
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from a red raspberry, thus allowing for 
pollen transmission of RBDV to ‘Marion’ 
blackberry. ‘Marion’ blackberry has been 
grown in Oregon for over 40 years, and the 
symptoms are so dramatic that growers 
would likely have noticed the disease if it 
had been in ‘Marion’ for a long time. 
However, although almost 50% of a 
‘Marion’ blackberry planting established 
from tissue-cultured plants (derived from 
virus-tested mother plants) at the NWREC 
was infected 4 years after planting, there 
was essentially no spread of the virus from 
1997 to 2001. It is possible that RBDV 
does not move rapidly in ‘Marion’ in most 
years but that under specific environmental 
conditions during the bloom period it can 
spread rapidly within a field. The role of 
environmental conditions on spread of 
RBDV in raspberry may explain the dra-
matic differences observed in rates of in-
fection in raspberry fields in the Pacific 
Northwest (10). 

Another explanation for the infection of 
‘Marion’ blackberry in recent years is that 
the bloom period of red raspberry may now 
overlap that of ‘Marion.’ One of the goals 
of the raspberry breeding programs in the 
Pacific Northwest is to develop cultivars 
that produce earlier and later than the peak 
season in order to provide a longer season 
for locally grown fresh raspberries. As a 
result of the season extension in red rasp-
berries, it is possible that pollen transmis-
sion of RDBV from red raspberry to 

blackberry may now occur because of an 
overlap in their bloom periods. 

Although this study was carried out on 
‘Marion’ blackberry, similar leaf and fruit 
symptoms were observed on other selec-
tions of the trailing blackberry at the 
NWREC. Testing the plants by ELISA 
confirmed the presence of RBDV in the 
symptomatic selections and also showed 
that some symptomless selections tested 
positive by ELISA.  
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