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What is the significance of red blotch and leafroll diseases to California grape growers?
Acute impacts

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

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

Martinez-]
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What is the significance of red blotch and leafroll diseases to California grape growers?
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Would not pay Under $500 $500-$1000 $1000+

FIGURE 6

Respondents that would pay select cost brackets (per acre) for a
control program for grapevine leafroll disease (GLD) (n = 131)
and grapevine red blotch disease (RBD) (n = 133). Note:

FIGURE 7
Respondents that answered “true” to statements about grapevine leafroll disease (GLD) and grapevine red blotch disease (RBD) (n =
136 to 143 for each statement)

Hobbs et al. 2022. doi 10.1094/ PHYTOFR-07

Are there regional differences? [perceptions & impacts]

u California OPacific Northwest

Local expertise &
outreach programs can
address regional
differences

Percentage

FIGURE 9

Regional differences in responses between California and the Pacific Northwest. Respondents in California found it harder to sell
products infected with grapevine leafroll disease (GLD; P = 0.009) or grapevine red blotch disease (RBD; P = 0.005); believed
vineyard blocks with RBD are a risk to neighboring vineyards (P < 0.000) and that RBD impacts the economic sustainability of the
industry (P = 0.001); were willing to invest more than $500/ac in a management program (P = 0.007). Respondents in the Pacific
Northwest thought there was a clear understanding of how RBD spreads (P = 0.003) and how to control it (P = 0.029).

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

Grape mealybug Obscure mealybug Vine mealybug

Geographic origin Geographic origin Geographic origin
Nearctic Neotropic Palearctic

2-3 generations/year 4-8 generations/year

Photos: KM Daane

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

Mealybug biology & behavior
1.5 generations/year . .
Do mealybugs colonize grapevine roots?

Coachela Valley 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

Population Distribution (%)

2-3 genera
; Obsp_ure B

Why on roots?
avoid heat, sandy soil, young vines
ant species (Formica perpilosa)

Daane et al. 2012. 10.
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Are there regional differences? [ecology]

. Red blotch &
GRBD incidence 2017:

CA (Napa Co.) vineyard 2018: vector Speffles
composition

Grapevine red blotch virus (GRBV) detection in insects trapped on yellow sticky cards in a diseased Vitis vinifera ‘Cabernet Sauvignon’
vineyard in California in 2017 and 2018 in which limited spread of GRBV was observed

GRBV detection®
2018 Cumulative

Family Genus, species %

Membracidae Spissistilus festinus 0

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

TABLE 2
Grapevine red blotch virus (GRBV) detection in insects trapped on yellow sticky cards in adiseased Vitis vinifera ‘Merlot’ vineyard in Suffolk
County, New York in 2017 and 2018 in which no spread of GRBV was observed

GRBV detection®
2018 Cumulative

Family Genus, species n

Membracidae Acutalis sp. 0/15
Entylia sp. 2/37
Campylenchia sp. 01

Stictocephala sp. 0/3

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

Are there regional differences? [ecology]

Entylia carinata in Missouri vineyards

Table 2 Abundance of ( i ) and (Ci at monitoring sites in four commercial Missouri Red blOtCh &

vineyards in 2018 and 2019. Samples were collected weekly from budbreak to harvest in 2018 and from budbreak to veraison in 2019.

“Inside” refers to insects trapped on sticky cards placed in interior vineyard rows. “Outside” refers to insects trapped on sticky cards t 5
placed along the edge habitats surrounding vineyards. Selected species of insects were tested using standard PCR for grapevine red vector SpeCleS

blotch virus.
Number of positive  Percent - t -
Number of agaregate samples/ of inaects composituon
2018 2018 2018 2019 2019 2019 individuals total samples tested
Inside  Outside Total Inside  Outside Total tested tested positive®
Membracidae 5742 2361 8103 2426 391 2817 1168 2177 0.17-1.28
Spissistilus festinus 0 0 0 [ 0 0 0 0/0
Micrutalis calva 5619 1902 7521 2410 349 2759 1086 0/54
Entylia carinata 123 438 561 15 38 53 55 21

Stictocephala spp. in artificial transmission system
western Canada

Table 1. Insects collected for use in the artificial transmission system (ATS), taxonomic IDs of a subset of collected insects, and ATS PCR
results.

Generic name Superfamily, Family Total assessed in ATS Taxonomically identified species Total ID’d PCR +ves

Treehopper Membracoidea, Membracidae 82 Campylenchia rugosa
Stictocephala basalis
Stictocephala bisonia
Stictocephala wickhami
Stictocephala brevitylus

tal. 2021. 10.1 0 661.2021.1930174

LaFond et al. 2022.10.5344/ ajev 2.21056
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Are there regional differences? [ecology] Red blotch disease

Disease pressure, vector incidence, surrounding landscape, cultivar

Are there regional differences ? [ecology] Leafroll disease

Genetic variants of
GLRaV-3

Spatial distribution |8
0.00-0.11
0.12:0.22

‘ : Differences in
= R distribution &

Figure 3. Geospatial and clustering analyses of GLRaV-3 variants in the Napa Valley. Images A through C illustrate results for GLRaV-3a, .

-3b and -3¢, respectively; spatial distribution patterns for each variant are shown using interpolation data. The colored gradient and the eXpI'68810n
corresponding values for spatial distribution represent the proportion for a given GLRaV-3 variant compared to the total number of GLRaV present in

the tested block. The red dots indicate localities with statistically supported high incidence (p<0.01) of a particular variant in relationship to the

remaining sample set. Image D shows all blocks positive for at least one GLRaV-3 variant. Each grid box represents 1 km?.

doi:10.1371/journal.pone.0026227.g003
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Are there regional differences? [ecology]
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Leafroll disease

Disease pressure, vector species & population density
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Bell et al. 2018. J. Plant Path 100:399-408

lagGLD
High (2102)

lagGLD
Medium (>18.5)

lagGMB

Few (£16.5) | Many (>16.5)

57.88+24.89
n=8

12.83+13.58
n=6

lagGLD Year

Very low (£3) | Low (>3) 2010, 2012 | 2011, 2013

0.71+£1.27

5.20+2.64
n=5

13.3315.15
n=6

2.89+1.97

n=24 n=9

Fig. 1. Classification and regression tree analysis on the effects of prior leafroll disease (lagGLD), mealybug (Pseudococeus maritimus) population (lagGMB), and

study year on the number of new leafroll disease cases. Variables at

nodes and the values to the left and right denote the thresholds

that define the arrangement of partitions. Values listed in terminal partitions equate to the mean number of new leafroll disease cases (+SE) and number of
block-year observations (n, out of 58 total) falling into each partition. Descriptors ‘High' to ‘Very low’ and ‘Many’ versus ‘Few" are intended to characterize broadly
relative values for partitions with respect to prior leafroll disease and mealybug abundance, respectively. Partitions further to the left represent block-years for
which prior leafroll disease was lower, which corresponded with fewer new diseases cases. For mealybug abundance, lower values (to the left) equated to fewer
new cases of disease in some blocks, and the years 2010 and 2012 had fewer cases of new disease than 2011 and 2013 for some blocks

Cooper etal. ] Econ Entomol 2018. 111: 1542-1550

Challenges & opportunities for individual and collective acti

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

Research

Adoption of Best Management Practices for Grapevine Leafroll and Red
Blotch Diseases: A Survey of West Coast Growers

Malcolm B. Hobbs'® | Selena M. Vengco! | Stephanie L. Bolton? | Larry J. Bettiga® |
Michelle M. Moyer* | Monica L. Cooper®" |

Research Article

Meeting the Challenge of Viral Disease Management in the US
Wine Grape Industries of California and Washington:
Demystifying Decision Making, Fostering Agricultural Networks,)
and Optimizing Educational Resources

Malcolm B. Hobbs (' Selena M. Vengco i1 Stephanie L. Bolton ,2 Larry J. Bettiga i
Michelle M. Moyer (©,* and Monica L. Cooper ('

Information transfer among grape producers in the western United States on pest and
disease management
Sarah R. Lowder!2, Michelle M. Moyer3, Monica L. Cooper?, Jay W. Pscheidt?, Walter F.

Mahaffee®

Perspectives towards collective action for pest and disease management in vineyards in the

western US

Sarah R. Lowder!2, Michelle M. Moyer3, Monica L. Cooper?, Jay Pscheidt?, Walter F. Mahaffee

Lowder el
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Grapevine leafroll disease management

Diseased vine mapping & removal

Plant material

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)




