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Grapevine leafroll and red blotch diseases: 
applying science to management
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Consequential grapevine viral diseases in California
Leafroll disease Red blotch disease
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What is the significance of red blotch and leafroll diseases to California grape growers? 

Grapevine red blotch disease
Decreased transpiration (-40%) & carbon assimilation (-40%)
Decreased photosynthesis
Inefficient water conduction
Elevated glucose (+40%) in leaves
Decreased TSS (-20%), anthocyanin (-20%), flavonol (-20%), yeast 
assimilable nitrogen; Elevated TA
Wines with: ”Thin mouthfeel, green & grainy tannins, suppressed 
fruit”; “less body and aftertaste, lower intensity of black and red 
fruit character, increased acidity and intensity of vegetal character

Grapevine leafroll disease
reduced yield & anthocyanin
delayed sugar accumulation

Acute impacts

Al Rwahnih et al. 2015. Plant Disease 99: 895
Blanco-Ulate et al. 2017. J. Exper. Botany 68: 1225- 1238

Bowen et al. 2020. AJEV 71: 308-318
Girardello et al. 2019. J. Agric. Food Chem 67: 5496-5511

Guidoni et al. 2000. Acta Horticulturae 526: 445-452
Lee et al. 2009. Food Chem 117: 99-105

Martínez-Lüscher et al. 2019. J Agric Food Chem 67: 2437-2448
Woodrum et al. 1984. Vitis 23: 73-83
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What is the significance of red blotch and leafroll diseases to California grape growers? 

Long-term impacts
Impaired water & nutrient translocation & carbohydrate 
storage affects growth, fruitfulness, cold tolerance
Impaired translocation of systemic insecticides results in 
suboptimal vector (and pest) management
Interactions with other viruses (GVA)
Poor healing of graft union (table grape)
Lower salability and market demand for fruit from infected 
vines; suboptimal fruit contracts and negotiating power
Management costs and logistics
Labor implications

Al Rwahnih et al. 2015. Plant Disease 99: 895
Blanco-Ulate et al. 2017. J. Exper. Botany 68: 1225- 1238

Bowen et al. 2020. AJEV 71: 308-318
Girardello et al. 2019. J. Agric. Food Chem 67: 5496-5511

Guidoni et al. 2000. Acta Horticulturae 526: 445-452
Lee et al. 2009. Food Chem 117: 99-105

Martínez-Lüscher et al. 2019. J Agric Food Chem 67: 2437-2448
Woodrum et al. 1984. Vitis 23: 73-83
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What is the significance of red blotch and leafroll diseases to California grape growers? 

Hobbs et al. 2022. doi 10.1094/PHYTOFR-07-21-0045-R

Survey results (2019, 2020)
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Are there regional differences? [perceptions & impacts] 

Hobbs et al. 2022. doi 10.1094/PHYTOFR-07-21-0045-R

Local expertise & 
outreach programs can 

address regional
differences 
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Vector species composition
Are there regional differences? [biology & ecology]  

1.5 generations/year 4-8 generations/year2-3 generations/year

Geographic origin
Nearctic

Geographic origin
Neotropic

Geographic origin
Palearctic

Grape mealybug Obscure mealybug Vine mealybug

Daane et al. 2012. 10.1007/978-94-007-4032-7_12

Photos: KM Daane
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Grape

Obscure

Vine

Mealybug biology & behavior

Daane et al. 2012. 10.1007/978-94-007-4032-7_12

Are there regional differences? [biology & ecology]  
1.5 generations/year

4-8 generations/year

2-3 generations/year

Do mealybugs colonize grapevine roots?
In CA, only vine mealybug

Only in certain growing regions
Coachella: common on roots
southern Kern: on roots in winter
northern Kern: at ground level, 
occasionally on roots
Fresno: at ground level, not roots
North Coast: not on roots

Why on roots? 
avoid heat, sandy soil, young vines 
ant species (Formica perpilosa)
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CA (Napa Co.) vineyard
2017: 9%
2018: 13.8%

GRBD incidence
Red blotch & 
vector species 
composition

NY (Suffolk Co.) vineyard No change in GRBD incidence
2014-2018

Cieniewicz et al. 2019. Phytobiomes 3: 203-211

Are there regional differences? [ecology] 
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Are there regional differences? [ecology] 

Entylia carinata in Missouri vineyards

Kahl et al. 2021. 10.1080/07060661.2021.1930174
LaFond et al. 2022.10.5344/ajev.2022.21056

Stictocephala spp. in artificial transmission system 
western Canada

Red blotch & 
vector species 
composition
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Red blotch disease 
Disease pressure, vector incidence, surrounding landscape, cultivar  

Are there regional differences? [ecology] 
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Leafroll disease

Sharma et al. 2011. 10.1371/journal.pone.0026227
Chooi et al. 2022. 10.3390/v14071348

Are there regional differences ? [ecology] 

Genetic variants of 
GLRaV-3

Differences in 
distribution & 

symptom 
expression
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Bell et al. 2018. J. Plant Path 100:399-408

Cooper et al. J Econ Entomol 2018. 111: 1542-1550 

Disease pressure, vector species & population density
Leafroll diseaseAre there regional differences? [ecology] 
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Challenges & opportunities for individual and collective action

Hobbs et al. 2022. 10.1094/PHYTOFR-07-21-0045-R 
Hobbs et al. 2023. 10.1155/2023/7534116 

 Lowder et al. 2023. 10.1094/PHYTOFR-07-23-0082-R 
Lowder et al. 2023. 10.1094/PHYTOFR-07-23-0081-R 

Adoption is a dynamic process (short, medium, long-term solutions)
Main factors affecting adoption: Technical (knowledge), Economic, Social-behavioral
Harness peer-learning networks & participatory research to positively influence adoption
Outreach: active learning, multimedia resources tailored for audience, trusted information
Communication, consensus-building, and collaboration skills support adoption
Flexibility to customize disease management tools to the situation
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Plant material

Grapevine leafroll disease management Diseased vine mapping & removal

Mealybug (vector) detection & management

Technical

Economic

Social
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Leafroll disease management
Plant material
Ideal: plant material free-from pathogens + pests
Is that reasonable & achievable? 

Support for certification & government assistance
Certification programs (nursery standards & regulation)
Hot water dip & plant inspections for vine mealybug

Government assistance programs: reduce application burden
Public-private partnerships for pest detection (local scale) 
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