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REPORT TO THE MICHIGAN STATE HORTICULTURAL SOCIETY, 2016 

 

Project Title: Assessment of virus prevalence in Michigan raspberries (2-year project started in 

2015) 

 

Team Leader: Annemiek Schilder, Dept. Plant, Soil and Microbial Sciences, Michigan State 

University, East Lansing, MI. 

 

Team Members: Bob Martin, USDA-ARS, Corvallis, OR; Bob Tritten, MSU Extension, Flint, 

MI; Mark Longstroth, MSU Extension, Kalamazoo, MI; Carlos Garcia, MSU Extension, Grand 

Haven, MI 

 

Objectives:  

1) Collect raspberry leaf samples from symptomatic raspberry fields 

2) Send samples to Agdia, Inc. and USDA-ARS for raspberry virus testing   

3) Formulate recommendations for raspberry growers and share information with stakeholders. 

 

Results:  

In the fall of 2015, we collected leaf samples from 20 commercial and experimental raspberry 

fields (100 samples total) throughout Michigan. Plants with crumbly berries or other symptoms 

such as interveinal yellowing, mosaic and stunting that may be indicative of virus infection were 

selected (Fig. 1). In 2016, leaf samples were collected from 34 raspberry fields on 11 farms (85 

samples in total). Leaves were collected from 3-5 symptomatic plants per field or, if symptoms 

were not apparent, from areas that the grower identified as having problems with crumbly fruit. 

Samples were kept refrigerated until shipment to Dr. Bob Martin at the USDA-ARS in Corvallis, 

Oregon for PCR (DNA-based) testing for 15 viruses known to occur in raspberries (Blackberry 

chlorotic ringspot virus, Beet pseudo yellows virus, Black raspberry necrosis virus, Blackberry 

virus X, Sejo Blackberry virus X, Blackberry virus Y, Blackberry yellow vein-associated virus,  

Cherry Leaf roll virus, Impatiens necrotic spot virus, Raspberry bushy dwarf virus, Raspberry 

latent virus, Raspberry leaf blotch virus, Raspberry leaf mottle virus, Rubus yellow net virus, and 

Strawberry latent ringspot virus. Samples were also tested for phytoplasmas (phloem-limited 
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bacteria) and Xylella fastidiosa (xylem-limited bacteria). In 2015, pooled samples from 15 fields 

were also sent to Agdia, Inc. in Elkhart, IN for testing by ELISA for 9 different viruses in their 

“berry screen” (Apple mosaic virus, Arabis mosaic virus, Cherry leaf roll virus, Impatiens 

necrotic spot virus, Raspberry bushy dwarf virus, Strawberry latent ringspot virus, Tobacco 

ringspot virus, Tomato black ring virus, and Tomato ring spot virus). In 2016, pooled samples 

from 34 fields were sent to Agdia, Inc. and tested by ELISA for Tobacco ringspot virus, Tomato 

ringspot virus and Raspberry bushy dwarf virus. 

 

Tomato ringspot virus (ToRSV) was detected by ELISA in 8 and Raspberry bushy dwarf virus 

(RBDV) in 1 out of 15 plantings in 2015. In 2016, ToRSV was found in 10 and RBDV in 5 out 

of 34 fields. These two viruses are probably responsible for most decline (“weak plants”) and 

crumbly berry symptoms observed in raspberry fields in Michigan. Tomato ringspot virus is 

transmitted by dagger nematodes and is native to Michigan soils. This virus also infects many 

other crops, including grapes, blueberries, stone fruit and pome fruit and common weeds such as 

dandelion, plantain and thistle. In contrast, Raspberry bushy dwarf virus is pollen transmitted and 

may spread from infected fields or wild brambles in the vicinity. Other viruses detected in the 

PCR tests were Blackberry chlorotic ringspot virus (pollen-transmitted), Rubus yellow net virus 

(aphid transmitted) and Raspberry leaf mottle virus (aphid transmitted) (Fig. 2A). Overall, the 

nematode- and pollen-transmitted viruses were the most prevalent (Fig. 2B) and the aphid-

transmitted viruses less common. In Michigan, the pollen- and aphid-transmitted viruses 

probably originated from wild brambles or nearby infected fields. Aphids have been seen in 

raspberry planting in Michigan (R. Isaacs, personal communication) and are probable vectors. 

We are still awaiting the virus testing results for the 2016 samples from Dr. Bob Martin’s lab at 

the USDA-ARS in Corvallis, OR. The results are expected in January. We will send an updated 

report at that time. 

 

 
 

Conclusions 

Tomato ringspot virus (nematode transmitted) and Raspberry bushy dwarf virus (pollen 

transmitted) appear to be causing the majority of raspberry decline and crumbly fruit symptoms 

in Michigan. Rubus yellow net virus, Blackberry chlorotic ringspot virus, and Raspberry leaf 

mottle virus were detected for the first time in Michigan and may be responsible for various 

other symptoms. In raspberries, single infections may be symptomless, but damage is more likely 
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when multiple viruses are present in the same plant. We did observe a fair amount of decline and 

crumbly fruit in Michigan fields. While starting with clean, virus-tested planting stock is 

recommended, transplants are likely to become re-infected within a year or two, resulting in 

economic losses and a shortened lifespan of the field. Tomato ringspot virus is probably the most 

challenging to manage due to its soilborne nature. Options include chemical fumigation, 

fallowing, biofumigation with a cole crop or a grass cover crop with strict broadleaf weed control 

for 1-2 years. Pre-plant soil testing for nematodes and weeds for ToRSV is recommended. 

 

Activities, Accomplishments and Impacts:  

Results were shared with participating growers via individual reports on the 2015 results. 

Individual reports will also be provided once the 2016 test results are in from the USDA-ARS.  

We shared the results via posters at the Great Lakes Expo in December 2015 and 2016, and in an 

oral presentation by Dr. Bob Martin at the North American Raspberry and Blackberry 

Association (NARBA) meeting in Grand Rapids on Dec. 5, 2016. Results were also presented at 

the WERA-20 (Working Group on Fruit Virus and Viruslike diseases) in Davis, CA in July 

2016. We plan to share the results via a scientific poster at the American Phytopathological 

Society Conference in San Antonio in August, 2017 and at the WERA-20 meeting in July 2017. 

Furthermore, we intend to write an extension article in the NARBA Newsletter and the MSUE 

Newsletter in the spring of 2017. We will submit a scientific manuscript on this study to the 

online journal “Plant Health Progress” in the spring of 2017.  

 

This project has increased grower awareness of virus diseases in raspberries and the damage they 

can cause. We have been contacted by growers interested in participating in the 2016 survey 

after they read an article in the MSUE Newsletter and recognized virus symptoms in their own 

fields. With increased awareness, growers will remove non-productive plantings sooner and take 

steps to mitigate the problem, resulting in fewer economic losses.  

 

Funding Partnerships:  

The USDA-ARS provided virus testing which represented an in-kind match of $18,500. The 

results from this project were used as preliminary data for a USDA Methyl Bromide Transitions 

grant proposal entitled: “Biological management of nematode-viral and nematode-fungal 

complexes in fruit crops” which was funded in the amount of $418,360 in the fall of 2016 and 

will last through 2019. This project will investigate biological means of soil disinfestation such 

as biofumigation and anaerobic soil disinfestation to control dagger nematodes and the 

nepoviruses they transmit. This project is intended to answer questions regarding the best 

management options for control of ToRSV and TRSV in raspberries, blueberries, grapes, and 

peaches. We will apply to the MSU GREEEN project for funding to prepare a raspberry and 

blackberry pocket scouting guide in 2017.  

 


