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Diseases and Disorders 
of Greenhouse 

Vegetable Crops

 

 Slide 2 Diseases Common to 
Greenhouse Vegetable Crops

 Damping-off

 Root/Crown/Stem diseases
Pythium species
Rhizoctonia solani

 Botrytis cinerea  (Gray Mold) diseases 
of foliage, stems, and fruit 
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Common Root Diseases

Pythium
Phytophthora
Rhizoctonia
Sclerotinia

 

 Slide 4 Soil-Borne Plant Pathogenic 
Fungi

Are natural inhabitants of the soil 
and survive there indefinitely

Cause damping-off, root rot, 
crown rot, and stem cankers

Most have wide host ranges

 

 

Slide 5 Soil-Borne Plant Pathogenic Fungi

 Most don’t produce air-borne spores

 Move when soil or plants move (by nature & 
people)

 Can contaminate soilless media and 
recirculating water systems

 Difficult to control, especially in field 
situations

 

 Slide 6 Oomycetes

• Includes both Phytophthora and 
Pythium, two of the most 
important plant diseases 
worldwide.

• Not true fungi, but referred to as 
fungal-like organisms, lower 
fungi or ‘water molds’.

 

 



Slide 7 Asexual reproduction of Oomycetes

– zoospores are produced in a sporangium

A: Sporangium and motile, 
swimming zoospores. 

B: A sporangium releasing 
zoospores.

Zoospores allow spread 
via water, making them 
water-borne pathogens. 

This mode of travel allows 
this destructive pathogen 

to cover large areas.

 

 Slide 8 Sexual reproduction: Oospores
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Pythium
oospores  
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Pythium diseases

Most commonly encountered root 
disease in greenhouse crops

Considered a weak pathogen; 
attacks plants under stress from 
cold soils, over-watering, over-
fertilizing

Wide host range
Easily spread by water and 

workers 
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Damping-off

 

 Slide 12 Pythium root/crown rot

Damping off of seedlings: 
Note the total loss of roots

.

 

 



Slide 13 Pythium soft rot of 
tomatoes, potatoes, 
and taro

Flooded conditions allow 
Pythium to sporulate profusely.

 

 Slide 14 Phytophthora species
Less common in the greenhouse

More host specific than Pythium
species

More aggressive than Pythium species

Oospore production rare. 

 

 

Slide 15 Rhizoctonia Root, Crown and 
Stem Rot

Rhizoctonia is a natural inhabitant 
of soil and can survive there 
indefinitely.

Favored by drier soil and is more 
active in the upper portions of 
soil. Common cause of stem 
cankers

 

 Slide 16 Rhizoctonia Root, Crown and 
Stem Rot

Wide host range

Causes damping-off, web blight, root 
rot, crown rot, stem cankers, and 
foliar blight

 Survives as mycelium in plant debris  
or sclerotia: compacted masses of 
mycelium with a thick rind 

 

 

Slide 17 Rhizoctonia solani

Sclerotia of 
Rhizoctonia

showing clear 
mycelial growth  

 Slide 18 Rhizoctonia

Pepper seedlings that 
avoided damping off 

when emerging developed 
crown and stem rot.

Damping off of 
emerging pepper 

seedlings in a 
greenhouse.

 

 



Slide 19 Rhizoctonia

Low-lying plants such as cabbage 
are infected when their leaves 

touch the ground. Reddish 
brown lesions form and 

mycelium soon covers the    
entire leaf surface.  

 Slide 20 Rhizoctonia “Belly Rot” of Cucumber

 

 

Slide 21 

Gerald Holmes, California Polytechnic State University at San Luis Obispo, 
Bugwood.org

Rhizoctonia solani: Bottom Rot Lettuce  
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Sclerotinia blight

 Wide host range

 Favored by cool wet 
soil

 Survives many 
years in the soil

 

 Slide 24 Sclerotinia 
sclerotiorum
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Lettuce Drop
Sclerotinia
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Managing Root/Crown Diseases
 Prophylactic applications of biological 

control organisms to growth media

 Transplant drenches of fungicides both 
conventional and biological

 Proper irrigation and fertilization

 Avoid water splash when irrigating
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Botrytis cinerea

 Important problem in greenhouses. 
Extremely wide host range. 

 Leaf spots, stem cankers, blossom 
blight, crown and root rot, damping-off, 
fruit rot and bulb rot

 Serious foliage diseases of onion family, 
lilies, small fruit rots and storage rots. 

 

 Slide 28 
Botrytis cinerea

Plants may be attacked at any stage 
but new tender growth, freshly injured 
tissues and aging or dead tissues are 
preferred. 

Spores are produced in abundance 
on lesions as well as on plant debris 
left on benches, the greenhouse floor 
and cull piles
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 Slide 30 Botrytis cinerea: Gray Mold

Gerald Holmes, California Polytechnic State University at San Luis Obispo, Bugwood.org

 

 



Slide 31 Ghost Spot: Botrytis cinerea

Robert Wick, University of Massachusetts  
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Paul Bachi, University of Kentucky Research and Education Center, Bugwood.org
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Gerald Holmes, California Polytechnic State University at San Luis Obispo, 
Bugwood.org

Gray Mold: Botrytis cinerea  
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Managing Botrytis Diseases

 Environmental control critical

 Avoid condensation, high relative 
humidity and prolonged leaf wetness by 
heating/venting, fans, watering practices

 Sanitation

 Fungicide applications

 

 

Slide 35 
Bacterial Diseases of Tomato

Difficult to impossible to control
Reproduce extremely rapidly
Easily spread by water and 

aerosols
No highly effective chemical 

control
Very often are seedborne.
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Tomato Canker 
caused by 
Clavibacter
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Robert Wick, University of Massachusetts

Bacterial Canker: Clavibacter 
michiganiensis pv. michiganiensis  
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Gerald Holmes, California Polytechnic State University at San Luis Obispo, Bugwood.org

Bird’s Eye Spot: Clavibacter michiganiensis 
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Xanthomonas campestris pv. vesicatoria

Robert Wick, University of Massachusetts

 

 Slide 40 Tomato Pith Necrosis: Pseudomonas 
corrugata (and other species)

Gerald Holmes, California Polytechnic State University at San Luis Obispo, Bugwood.org  
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Gerald Holmes, California Polytechnic State University at San Luis Obispo, Bugwood.org  

 Slide 42 Fulvia fulva: Leaf Mold
Poorly ventilated plastic 
greenhouses
Produces large numbers
of spores

Spreads rapidly
Seed-borne
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Elizabeth Bush, Virginia Polytechnic Institute and State University, Bugwood.org

Paul Bachi, University of Kentucky Research and Education Center, Bugwood.org

 

 Slide 44 Powdery Mildews
Very conspicuous and very common. 

Obligate parasites, cannot be cultured 
on artificial nutrient media. Host specific.

Powdery Mildews produce mycelium 
that grows on the surface of plant 
tissues, obtaining nutrients by sending 
feeding tubes into the epidermal cells of 
plant leaves.
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Gerald Holmes, California Polytechnic State University at San Luis Obispo, 
Bugwood.org  

 Slide 46 Septoria leaf spot
In earlier stages of the 
infection, spots appear as 
very distinct, isolated 
lesions. Over time these can 
coalesce to cover large 
portions of the leaf surface.

 

 

Slide 47 Early Blight of Tomato

Dark sunken lesions on 
stems and fruit caused 
by Alternaria solani.

 

 Slide 48 Tomato Spotted Wilt Virus (TSWV)

Gerald Holmes, California Polytechnic State University at San Luis Obispo, Bugwood.org  

 



Slide 49 

Gerald Holmes, California Polytechnic State University at San Luis Obispo, Bugwood.org

Tomato Spotted Wilt Virus (TSWV)  
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Paul Bachi, University of Kentucky Research and Education Center, 
Bugwood.org  
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Gerald Holmes, California Polytechnic State University at San Luis Obispo, 
Bugwood.org  
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Gerald Holmes, California Polytechnic State University at San Luis Obispo, Bugwood.org
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David B. Langston, University of Georgia, 
Bugwood.org

Blossom End Rot with secondary infection with Alternaria alternata (Black Mold)  
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Paul Bachi, University of Kentucky Research and Education Center, Bugwood.org

Yellow Shoulder: Uneven ripening
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Gray Wall

High Temperatures

Potassium or Boron Deficiency

Any environmental stress 
that slows growth

Related to Yellow Shoulder
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Bruce Watt, University of Maine, Bugwood.org

Edema (Oedema)
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Bruce Watt, University of Maine, Bugwood.org  

 Slide 58 Cucumber:  Penicillium Stem Rot: 
Penicillium oxalicum

 Cosmopolitan in soil 
and decaying 
organic matter

 Infects wounds on 
stems and wounds 
on fruit

 Favored by high N 
and stress

 

 

Slide 59 Gummy Stem Blight
Didymella byroniae

 First appears as 
lesion on fruit stub

 Infects stems, leaves, 
fruit, seedlings

 Survives up to years 
in plant debris

 Predisposed by 
aphids, cucumber 
beetles, Powdery 
mildew
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Powdery mildew of  cucumber
Podosphaera xanthii

 

 



Slide 61 Downy Mildew: Pseudoperonospora 
cubensis

 Specific to cucurbit 
family

 Most severe in poorly 
ventilated plastic 
greenhouses

 Survives in 
protected structures 
or is blown 
northward each 
season
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Slide 63 Angular leaf 
Spot (ALS)

Pseudomonas syringae pv lachrymans  
Gerald Holmes, California Polytechnic State University at San Luis Obispo, 
Bugwood.org
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Angular leaf SpotAngular Leaf Spot
Gerald Holmes, California Polytechnic State University at San Luis Obispo, 
Bugwood.org

 

 

Slide 65 Cucumber Mosaic Virus

 Cucurbits susceptible to 
more than 30 viruses

 Vectored by aphids, 
leafhoppers, whiteflies, 
nematodes, humans

 Eradication of weed 
hosts, resistant cultivars 
and strict sanitation

Blair Janson, The Ohio State University, Bugwood.org
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Gerald Holmes, California Polytechnic State University at San Luis Obispo, Bugwood.org

 

 



Slide 67 Physiological Disorders of 
Greenhouse Cucumbers

 Chilling injury
 Nutritional disorders-B, Ca, Cu, and Fe
 Premature Fruit Yellowing

 Excessive fruit number and/or poor nutrition
 Sudden Wilt/ Root Death (no recovery)
 Stress
 High or low temperatures
 Oxygen deficiency
 Most serious in rock wool/hydroponics
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Charles Averre, North Carolina State University, Bugwood.org

Edema on Cucumber Fruit
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Gerald Holmes, California Polytechnic State University at San Luis Obispo, Bugwood.org  

 Slide 70 Brassica Greens: Xanthomonas campestris pv. campestris

 

 

Slide 71 Downy Mildew on Greenhouse Greens

 

 Slide 72 Downy Mildew on Brassicas 
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Pseudocercosporella leaf  spot on bok choy  
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Cercospora leaf  spot on Chinese cabbage
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Gerald Holmes, California Polytechnic State University at San Luis Obispo, 

Downy
Mildew of
Lettuce
Bremia lactucae
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Septoria 
leaf  spot of  
lettuce

Cercospora
leaf  spot of  lettuce
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Physiological Disorders of Greens

 Edema (Oedema)

 Tipburn-Ca deficiency in growing tissue 
of inner leaves related to fluctuating 
water levels and rapid growth

 Nutritional deficiencies/toxicities

 

 Slide 78 Controlling Bacterial Diseases
Prevention!
Disease free seed and 

transplants
Sanitation
Scout, promptly destroy plants

Environmental control
Bactericides ( copper) are only 

marginally effective 
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Controlling Downy Mildews 

Disease-free seed
Scouting/Sanitation/Environm

ental control
Resistant Varieties
Regular, protective fungicide 

sprays

 

 Slide 80 Controlling Foliar Diseases
 Reduce humidity and improve airflow

 Horizontal fans
 Heating and Venting

 Reduce leaf wetness
 Water in morning or sub-irrigating
 Avoid wetting leaves and water splash

 Sanitation

 Fungicide applications

 

 

 


