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Introduction

Grapevine production in Virginia is strongly
influenced by environmental conditions that favor
the development of plant diseases. As a result,
disease management is one of the most important
and consistent challenges facing vineyard managers
in the region.

Successful disease management depends on
understanding when these diseases are most likely to
develop and how they interact with vineyard
practices. Early-season protection is critical for
many pathogens, while canopy management and site
selection play key roles in reducing disease pressure
over time. In addition, disease severity can vary
widely among years depending on rainfall and
temperature patterns. In addition to foliar and fruit
diseases, soilborne pests such as plant-parasitic
nematodes contribute to long-term vine decline and
reduced vineyard longevity.

The most critical management window for grape
diseases in Virginia occurs between bloom and early
fruit development, when infections determine
season-long outcomes. Together, these diseases
operate across different time scales, requiring both
immediate season-long management and long-term
strategic planning to sustain vineyard productivity.

Effective vineyard management in Virginia requires
recognizing that diseases operate on different
timelines, from rapid foliar epidemics to slow,
cumulative root decline.

Top Five Diseases

This factsheet summarizes the top five diseases of
grapes in Virginia (Table 1), providing an overview
of their symptoms, conditions that favor their
development, and practical management strategies.
The goal is to help growers and vineyard managers

recognize disease risks early and implement
effective, integrated management programs to
maintain vine health and productivity. Effective
management requires integrating seasonal disease
control with long-term soil health and site
management strategies.

Table 1. Top Five Diseases of Grapes in Virginia

Threat Impact Priority
#1 Downy Defoliation and yield | High
mildew loss

#2 Powdery Reduced fruit quality | High
mildew and yield

#3 Black rot Severe fruit loss and | High

crop failure

Cluster rot and post- | Moderate
harvest losses

#4 Botrytis

#5 Nematodes | Chronic root decline | High
and reduced vigor

#1 Downy Mildew (Plasmopara viticola)

Downy mildew (Figure 1) is one of the most
destructive grape diseases in humid regions. In
Virginia, frequent rainfall and high humidity can
drive rapid disease development, leading to
defoliation, reduced fruit quality, and yield loss if
not managed early.

Symptoms
e Yellow, oil-like spots on upper leaf surfaces
e White, downy fungal growth on undersides of
leaves
e Leaf browning and premature defoliation
e Reduced fruit quality and yield



Figure 1. Downy mildew of Grapes. (Photo by Sarah
Sky Cato and modified by JDE)

Favorable Conditions
o Frequent rainfall and prolonged leaf wetness
e Infection requires free water and typically
occurs during nighttime leaf wetness periods.
e High humidity
e Moderate temperatures (59-77°F)
e Dense canopies with poor air circulation

Management

e Apply protectant fungicides early in the season

e Maintain an effective spray program during
wet periods

e Improve canopy airflow through pruning and
training

e Avoid overhead irrigation

e Select sites with good air drainage

#2 Powdery Mildew (Erysiphe necator)

Powdery mildew (Figure 2) is a common disease
that produces a white, powdery coating on leaves
and fruit, reducing fruit quality and unlike many
diseases, it does not require free water to develop.
Season-long management is often necessary.

Symptoms
e White, powdery fungal growth on leaves,
shoots, and fruit
Distorted leaves and reduced photosynthesis
e Cracked or russeted berries
e Reduced fruit quality and yield
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Figure 2. Powdery mildew of Grapes. (Photo created
with Grok Al)

Favorable Conditions
e Moderate temperatures (68—86°F)
e High humidity favors development, but free
water can inhibit spore germination
e Shaded, dense canopy conditions
e Poor air movement

Management
e Apply fungicides on a regular schedule
throughout the season
e Maintain open canopy through pruning and
shoot thinning
e Select tolerant varieties where appropriate
e Monitor closely during dry, warm periods

#3 Black Rot (Guignardia bidwellii)

Black rot (Figure 3) is a major fruit disease that
causes leaf spots and shriveled, black “mummified”
berries. It thrives in warm, wet spring conditions and
overwinters in vineyard debris. Sanitation and early
fungicide applications are essential.

Symptoms

Circular brown leaf spots with dark margins
Small black fruiting bodies in lesions

Fruit shriveling into hard, black “mummies”
Stem and shoot lesions in severe cases



Figure 3. Black rot of Grapes. (Photo credit:
https://en.wikipedia.org/wiki/Black rot (grape disea

se)#/media/File:Guignardia_bidwellii_04.jpg)

Favorable Conditions

e Warm, wet conditions during early growing
season

e Frequent rainfall events

e Presence of overwintering inoculum in
mummified fruit and debris

e C(ritical window: bloom to 3—4 weeks after
fruit set

Management

o Apply fungicides early in the season (critical
window)

e Remove and destroy mummified fruit and
infected debris

e Improve canopy airflow
Maintain a regular spray program during wet
periods

#4 Botrytis Bunch Rot (Botrytis cinerea)

Botrytis bunch rot (Figure 4) is a pre-harvest disease
that causes gray mold and decay of grape clusters,
especially in humid conditions and dense canopies.
It reduces yield and fruit quality. Management
focuses on canopy openness and targeted sprays.

Symptoms

o Soft rot of grape berries
Gray, fuzzy mold on clusters
Berry splitting and leakage
Rapid spread within tight clusters near harvest
Latent infections often begin at bloom and
remain latent until favorable conditions
develop near harvest
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Figure 4. Botrytis Bunch Rot (Photo credit:
https://www.gardenia.net/wpcontent/uploads/2026/0
3/Botrytis-Bunch-Rot-on-Grapes-Optimized.jpq)

Favorable Conditions
e High humidity and frequent rainfall near
harvest
e Dense, compact clusters
e Wounds from insects, birds, or cracking
e Poor air circulation

Management
e Thin clusters and manage canopy to improve
airflow
e Apply fungicides at bloom, pre-bunch closure,
and pre-harvest
e Minimize berry injury (insect and bird control)
e Avoid excessive nitrogen fertilization

#5 Plant-Parasitic Nematodes
(Xiphinema, Meloidogyne, Pratylenchus,
Mesocriconema, and Hoplolaimus)

Plant-parasitic nematodes (Figure 5) are widely
distributed across Virginia’s agricultural soils and
can affect grapes. Causes chronic, multiyear
damage, often mistaken for nutrient deficiency,
drought stress, or poor soil conditions.

Their effects are often subtle and develop gradually
over multiple growing seasons. Nematode problems
are frequently overlooked or misdiagnosed in the
field.

Symptoms
e Reduced vine vigor and stunted growth
e Patchy areas of poor performance within
vineyards
e Chlorosis (yellowing) resembling nutrient
deficiency
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e Poor root development; possible root lesions or
galls

e Gradual vine decline over multiple seasons

e Dagger nematodes (Xiphinema spp.) virus
transmission risk increases with higher
population densities

Figure 5. Nematodes A) Root-knot, B) Lance, C)
Root-knot female, D) Grape fanleaf transmitted by
Dagger, E) Dagger feeding on a root tip, F) Ring, G)
Lesion (Photos by JDE)

Favorable Conditions
¢ Sandy or low-organic-matter soils
e Continuous grape production (perennial
systems)
Warm soil temperatures
Lack of pre-plant soil testing
e Movement of infested soil or planting material

Management

e Conduct soil sampling before planting (critical
step)

e Use resistant or tolerant rootstocks in high-risk
sites

e Improve soil health with organic matter
additions

¢ Avoid planting in heavily infested sites when
possible

e Consider pre-plant fumigation or nematicides
where justified

e Maintain long-term monitoring and integrated
management

Unlike foliar diseases, nematodes reduce vineyard
lifespan and productivity over many years (Table 2),
making pre-plant management critical. In Virginia’s
humid climate, frequent rainfall drives foliar disease
pressure, while sandy soils and long-lived vineyard
systems favor nematode population buildup.
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Time Scale

Table 2. Timeline showing when major grape

diseases occur in Viriinia

#1 Downy mildew Rapid (days—weeks)

#2 Powdery mildew Season-long
#3 Black rot Early-season critical
#4 Botrytis Pre-harvest

#5 Nematodes

Multi-year chronic

Integrated Disease
Management in Virginia
Vineyards

Effective disease management requires integration
of:
e Fungicide programs (timed to disease risk)
e Canopy management (airflow and light
penetration)
e Sanitation (removal of infected debris)
e Site selection and drainage
e Soil health management and nematode
assessment

Key Take-Home Message

Foliar fruit diseases = rapid, seasonal damage,
Nematodes = chronic, long-term decline

Effective management requires integrating seasonal
disease control with long-term soil and root health
strategies.

Interpretation for Growers

Early Season (Critical window) — Black rot +
downy mildew — must protect early

Mid-Season — Powdery mildew dominates —
continuous management

Late Season — Botrytis risk increases — cluster +
canopy management

Multi-Year — Nematodes — silent, cumulative
decline

Foliar diseases operate on a seasonal timeline, while
nematodes operate on a vineyard lifespan timeline.



Key Diagnostic Differences

Common vineyard symptoms (Table 3) — such as
leaf spots, white powdery growth, black mummified
fruit, gray mold, and patchy vine decline — to likely
causes including major grape diseases.

Table 3. Diagnostic chart linking common vineyard
symptoms to likely causes of major grape diseases
in Virginia.

Symptom Likely Cause
Oil spots + white underside | #1 Downy mildew
White powder #2 Powdery mildew
Black mummies #3 Black rot
Gray mold near harvest #4 Botrytis

#5 Nematodes
#5 Nematodes

Patchy vine decline

Poor vine establishment

Pre-Plant Vineyard
Checklist to Reduce
Disease Risk Before
Establishment

1. Site Selection

O Choose well-drained soils (avoid poorly
drained or compacted sites)

[0 Evaluate slope and air drainage (reduce frost
and humidity)

O Avoid sites with a history of grape decline or
replant issues

O Assess soil texture (sandy soils = higher
nematode risk)

O Assess drainage after heavy rainfall

2. Soil Testing (Essential Step)

O Collect soil samples 68 inches (15-20 cm)
deep
O Submit samples for:
0 Nutrient analysis (pH,
macro/micronutrients)
00 Organic matter content
L0  Nematode assay (critical for long-term
success)
O  Sample multiple locations within the
planting block
0 Record previous crop and vineyard history
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3. Nematode Risk Assessment

[ Identify presence of key genera (Dagger, Root-
knot, Lesion, Ring, Lance)
O Determine risk level (low / moderate / high)
O If high:
O Consider an alternative site
[0 Plan for resistant rootstocks
O Evaluate pre-plant fumigation or
alternative

4. Soil Preparation

O Correct soil pH (target ~5.5-6.5 depending on
rootstock)

I Incorporate organic matter (cover crops,
compost)

O Improve soil structure and drainage

[0 Break compaction layers (subsoiling if needed)

5. Variety and Rootstock Selection

OO Select varieties suited to the Virginia climate
and disease pressure

O Choose nematode-tolerant or resistant
rootstocks if risk is present

O Consider disease susceptibility (e.g., powdery
mildew sensitivity)

6. Disease Risk Planning

0 Review the history of:
O Downy mildew
O Powdery mildew
OO0 Black rot
OO0 Botrytis
[0 Plan an early-season fungicide program
[0 Design canopy management strategy (row
spacing, trellis system)

7. Planting Material

O Use certified, disease-free vines

O Inspect roots for abnormalities (galls, lesions,
poor development)

O Avoid introducing contaminated soil or
equipment

8. Vineyard Design

O Optimize row orientation for sunlight and
airflow

[0 Ensure adequate spacing to reduce canopy
density



O Plan irrigation system (avoid excess moisture
on foliage)

9. Long-Term Soil Health Strategy

[0 Plan for cover crops between rows

[0 Maintain organic matter inputs over time
O Minimize excessive soil disturbance

L1 Monitor nematode populations periodically

10. Final Go/No-Go Decision

O Soil conditions suitable

[ Nematode risk is acceptable or mitigated

O Disease management plan in place

O Appropriate rootstocks selected

0] Establishment decisions influence vineyard
productivity and profitability for 20+ years.

Delay planting if multiple high-risk factors are
present, and address constraints before
establishment.

For disease diagnosis, nematode testing, and
management recommendations, contact your local
Virginia Cooperative Extension office or visit
Virginia

Links

Visit the Virginia Cooperative Extension website
(ext.vt.edu) for more information.

Virginia Wine Grapes Program
(https://ext.vt.edu/agriculture/commercial-
horticulture/wine-grapes.html)

Downy mildew
(https://www.arec.vaes.vt.edu/content/dam/arec_vae

s_vt_edu/alson-h-
smith/grapes/pathology/extension/factsheets/downy-
mildew-grapevines.pdf)

Powdery mildew
https://www.arec.vaes.vt.edu/content/dam/arec_vaes
_vt_edu/alson-h-
smith/grapes/pathology/extension/factsheets/downy-
mildew-grapevines.pdf)

2026 Pest Management Guide — Horticultural and
Forest Crops (https://www.pubs.ext.vt.edu/456/456-
017/456-017.html)
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Disease Diagnostic Lab
https://ext.vt.edu/agriculture/testing-labs-
multibrief.html)

Virginia Vinevard Floor Management
https://www.pubs.ext.vt.edu/SPES/SPES-209/SPES-
209.html)
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