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Introduction Why Greenhouse
Greenhouse tomato production presents unique H
opportunities for season extension, pest exclusion, T?matoes Face U n Iq ue
high-value crop marketing, and production of long- D isease Press ures

season or indeterminate tomato types that may be
difficult to manage consistently in the open field
(Figure 1). However, these protected environments
can also foster persistent and damaging plant
diseases. Among the wide range of potential issues,
leaf mold, gray mold, and bacterial wilt represent
three important disease threats for greenhouse
tomato growers.

While many common tomato diseases in field
settings depend on rainfall, splash dispersal, and
extended leaf wetness, these conditions are reduced
in protected culture systems. The roof and sidewalls
of a greenhouse shield crops from direct rain, which
can reduce the incidence of certain field-associated
foliar diseases, including early blight, Septoria leaf
spot, bacterial spot, and bacterial canker. However,
greenhouse systems create their own disease risks,
especially in long-season tomato crops with dense
canopies and repeated pruning.

Understanding how these diseases spread, the
symptoms they cause, and the strategies used to
prevent them is essential for maintaining plant health
and maximizing yield. This guide provides an
overview of each disease, its causal pathogen,
practical scouting tips, and integrated management
recommendations.

One of the most important challenges is managing
humidity within the crop canopy. Leaf mold and
gray mold are favored by extended periods of high
relative humidity, limited air movement, and
A— I S S condensation on plant surfaces. In high-wire tomato
: \ ' systems, dense foliage, pruning wounds, aging
leaves, and senescent flower tissue can create
favorable sites for infection if the greenhouse
environment is not well managed.

Bacterial wilt presents a different type of risk.
Rather than being driven primarily by canopy
humidity, this disease is associated with
contaminated transplants, infected soil or substrate,
contaminated water, and warm, moist root-zone
conditions. Greenhouse tomatoes grown in soil
without crop rotation can experience a buildup of
s soilborne pathogens over time. Tomatoes grown in

Figure 1. High-wire tomato production in a soilless substrates or hydroponic systems may avoid
commercial greenhouse.

s -




some soil-related risks, but sanitation of water,
plumbing, tools, trays, benches, and production
surfaces remains critical.

Transplants grown in greenhouses for short periods
may face lower overall disease risk simply because
they are exposed for a shorter production cycle.
However, once tomatoes are grown to maturity in a
dense, long-season greenhouse setup, proactive
disease management becomes more important.

Leaf Mold

Leaf mold, caused by the pathogen Fulvia fulva,
thrives when relative humidity exceeds 85% and
temperatures range between 65 and 80°F. The
disease first appears as pale yellow or light green
spots on the upper leaf surface of older foliage
(Figure 2). As it progresses, a velvety olive-gray
mold develops on the undersides of leaves, often
causing them to curl, brown, and fall prematurely
(Figure 3). While fruit is not usually affected
directly, the resulting defoliation reduces
photosynthetic capacity, which can negatively
impact yield and quality.
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Figure 2. Early leaf mold symptoms on upper

tomato leaves, with pale yellow and purple-

brown spots.
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Figure 3. Leaf mold causes yellow lesions and
olive-gray mold on tomato leaves in high
humidity.

Growers should scout 2 to 3 times per week,
particularly during periods of high humidity. The
lower and middle canopy should be examined
closely, especially in areas with reduced airflow,
such as dense canopy sections, corners, end walls, or
other poorly ventilated zones. Early morning, when
humidity is still elevated, is the best time to observe
the characteristic mold.

Management relies heavily on environmental
control. Pruning to improve light penetration and air
movement can significantly reduce disease pressure.
Ventilation strategies should include horizontal
airflow fans and timely use of heating to reduce
nighttime humidity. When outside conditions allow,
growers may also use a brief humidity purge by
slightly opening ridge or other vents while adding
heat to exchange warm, humid greenhouse air with
cooler, drier outside air. This practice can help
reduce nighttime humidity and condensation, but it
should be balanced against crop temperature needs
and energy costs.

Infected tissue should be removed and disposed of
outside the growing area, and tools must be sanitized
between uses. If chemical control is warranted,
growers should consult the current Mid-Atlantic
Commercial Vegetable Production
Recommendations and select products labeled for
greenhouse tomato production. Fungicides should be
applied according to the label and rotated by
Fungicide Resistance Action Committee (FRAC)
group to reduce the risk of resistance. Selecting
resistant tomato varieties is an effective additional
tool when available.



Gray Mold (Botrytis)

Gray mold (Botrytis), caused by the fungus Botrytis
cinerea, is most severe during cool, humid
conditions with relative humidity exceeding 90%
and temperatures between 59 and 70°F, particularly
when free moisture is present. The disease is
opportunistic and can infect a wide range of tissues,

including flowers, leaves, stems, and fruit (Figure 4).

Figure 4. Gray mold on tomato leaf, showing
tan to gray necrotic lesions caused by Botrytis
under high humidity.
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Figure 5. Gray mold stem canker on tomato,
with brown lesions that may girdle stems and
cause collapse.

Infections often begin with blossom blight, resulting
in aborted flowers, and may progress to water-
soaked lesions on the calyx or stem (Figure 5).
These lesions become cankers covered with
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characteristic gray, fuzzy mold. Fruit may rot,
especially near the stem end.

Under transient high humidity, Botrytis can cause
superficial marks known as “ghost spots” on fruit,
which appear as small, white rings, but typically do
not affect marketability (Figure 6). The disease can
spread rapidly under favorable conditions.

Figure 6. Ghost spots on tomato fruit from
transient Botrytis infection during high humidity.

Effective scouting should target flower trusses, leaf
axils, and dense canopy regions with poor air
circulation. Diseased tissue, senescent leaves, dead
plant debris, and any blossom tissue that remains
lodged in clusters should be removed when practical,
especially under high Botrytis pressure. Reducing
humidity through ventilation and ensuring that
leaves dry quickly after irrigation is crucial. In
systems that use overhead irrigation, misting, or
foliar sprays, applications should be timed early
enough for foliage to dry before nightfall. In drip,
substrate, or hydroponic systems, the key is to avoid
practices that increase prolonged leaf wetness or
condensation within the canopy. When pruning,
growers should take care to avoid unnecessary
wounding, as damaged tissue is a prime entry point
for infection. Chemical controls may be necessary
under high disease pressure, but products should be
selected from current Extension recommendations,
confirmed for use in greenhouse tomato, and rotated
by FRAC group to reduce the risk of resistance.

If unmanaged, Botrytis can spread rapidly and cause
substantial crop damage, underscoring the
importance of early detection and preventive action.
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Bacterial Wilt

Bacterial wilt, caused by Ralstonia solanacearum, is
a devastating soilborne disease that is difficult to
manage once introduced into a system. It is most
active in warm conditions between 80 and 95°F,
especially in moist soils or substrates. Unlike fungal
wilts, this disease causes sudden collapse of
otherwise healthy-looking plants, with little or no
yellowing beforehand (Figure 7).
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Figure 7. Tomato plants collapsing and wi'Iting
in a greenhouse due to bacterial wilt infection.
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The vascular tissue inside stems and roots turns
brown, and a milky bacterial ooze can often be
observed when cut stems are suspended in water
(Figure 8). Once symptoms appear, plants typically
collapse and die within days (Figure 9). Because no
effective chemical control options exist, prevention
is paramount. Growers should ensure that transplants
are sourced from clean production facilities and use
clean, pathogen-free, or properly treated growing
media. Tools, trays, benches, and greenhouse
structures should be disinfected thoroughly between
Crops.

In hydroponic or recirculating systems, growers
should maintain clean water sources, sanitize
plumbing and reservoirs between crops, and
consider appropriate water-treatment technologies,
such as filtration, UV, ozone, heat treatment, or
approved sanitizers, where feasible. These practices
reduce risk but do not replace removal of infected
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plants or full sanitation after an outbreak. If an
infection is confirmed, affected plants must be
removed and destroyed immediately. Long-term
production may be compromised if the pathogen
becomes established.
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Figure 8. Bacterial streaming from a tomato

stem in water is a field diagnostic sign
consistent with bacterial wilt infection.

Figure 9. Sudden wilting due to bacterial wilt is

often seen despite adequate soil moisture.

Chemical Control, Label
Use, and Resistance
Management

Cultural, environmental, and sanitation practices
should be the first line of defense in managing
tomato diseases in greenhouses. When chemical
controls are needed, growers should select products
labeled for greenhouse tomato production and apply
them according to the label (Figure 10). Greenhouse
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use should never be assumed, even if a product is
labeled for field tomato production.

FOR USE ON Opian =1H=

CONIFERS, AN} GREENHOUSE VEGETABLES

USE IN FIELD APREenHieones=e @ueEe=GLASSHOUSES,
NURSERIES, SHADE HOUSES, INTERIORSCAPES, SEEDLING
PRODUCTION SITES, AND FOREST SEEDLING PRODUCTION SITES

& Can be Used for Organic Production

SEEDLINGS,

Figure 10. Example label statement indicating
approved use in greenhouses.

For fungal diseases such as leaf mold and gray mold,
fungicides generally perform best when used
preventively or at the earliest stage of disease
development, before symptoms are widespread.
Applications made after a disease is well established
are less likely to provide effective control. Growers
should base applications on disease risk, scouting
observations, environmental conditions, and current
Extension recommendations.

Fungicide resistance is a particular concern in
greenhouse systems because long crop cycles,
repeated applications, and enclosed environments
can increase selection pressure. To reduce the risk of
resistance, growers should rotate fungicides by
FRAC group and avoid repeated applications of
products with the same mode of action. Products
with different trade names may still share the same
FRAC code.

Biofungicides, multi-site products, or compatible
tank mixes may help reduce resistance pressure
when used appropriately, but all products should be
applied at labeled rates and under conditions that
support good coverage and efficacy. Accurate spray
records should be maintained throughout the crop
cycle.

Chemical options for bacterial wilt are very limited
and should not be relied upon once infection is
present. For bacterial wilt, prevention, exclusion,
sanitation, water management, and removal of
infected plants are the primary management tools.

For current product recommendations, rates,
greenhouse-use restrictions, and rotation guidance,
consult the most recent Mid-Atlantic Commercial
Vegetable Production Recommendations, VCE
Publication 456-420.
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Integrated Disease
Management for
Greenhouse Tomatoes

A systems-based approach is critical for disease
prevention in greenhouse tomatoes. Preventative
measures include selecting resistant varieties when
available, starting with disease-free transplants, and
using sterile growing media. Monitoring should be
routine, at least two to three times per week, with
careful attention to environmental conditions that
may favor disease development, such as periods of
high humidity or poor airflow.

Environmental control remains the foundation of

disease management. Growers should avoid
prolonged periods of high relative humidity,
especially overnight. Venting, horizontal airflow
fans, and occasional heating can help keep plant
surfaces above the dew point, reducing condensation
on leaves, stems, and fruit.

Figure 11. Plant debris on greenhouse floors

can harbor pathogens and increase risk of
disease outbreaks.

Sanitation is equally critical. Removing plant debris,
promptly disposing of infected tissue, and regularly
disinfecting tools and surfaces reduces the risk of
disease spread (Figure 11). Together, environmental
management, sanitation, scouting, resistant varieties
when available, and carefully timed chemical
applications form the foundation of an integrated
disease management program. Over time, this
approach helps reduce disease pressure while
minimizing chemical dependency and supporting
long-term crop health.



Final Thoughts

Greenhouse tomato growers face unique disease
challenges that demand proactive, integrated
management. By understanding pathogen behavior
and maintaining consistent environmental and
sanitation practices, growers can reduce losses and
improve crop quality. Staying ahead of issues, rather
than reacting to outbreaks, is the most sustainable
path to long-term production success.
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Additional Resources

Mid-Atlantic Commercial Vegetable Production
Recommendations

(VCE Publication 456-420) This annually updated
guide includes recommended fungicides, cultural
practices, and crop protection strategies tailored for
Virginia and surrounding states.
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https://www.pubs.ext.vt.edu/456/456-420/456-
420.html

Virginia Tech Plant Disease Clinic

Offers diagnostic services for plant disease
identification. Submission guidelines, forms, and
contact information can be found here:
https://spes.vt.edu/extension/plant-disease-
clinic.html

Fungicide Resistance Action Committee (FRAC)
Educational resources on fungicide resistance and
mode-of-action codes to help with rotation planning:
https://www.frac.info

Integrated Pest Management (IPM) Centers —
Southern Region

Provides pest alerts, disease forecasts, and [PM
guidelines for growers in the Southeast and Mid-
Atlantic:

https://www.sripmc.org

Local Virginia Cooperative Extension Offices
For region-specific guidance, contact your county
Extension agent:

https://ext.vt.edu/offices.html

Visit Virginia Cooperative Extension: ext.vt.edu
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