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What is Pythium

• Oomycete pathogen
• Water mold, not a fungus

• Wide host range 

• Root rot, damping off, seedling death

• Symptoms of chlorosis and stunting

• Fruit rot 

Kageyama et al., 2005



How Pythium 
Works

• Soilborne pathogen 

• Hyphae – Sporangium –
Zoospores (spread in 
saturated soils)

• 1 generation zoospore to 
zoospore in 18 hours or less

• Oospores (thick walled, 
allow for longer survival)

https://www.mdpi.com/2076-2607/9/4/823



Zoospores





Survival of Pythium

• Zoospores – swim for 20 to 30 hours and can 
move around 3 inches

• Sporangia can survive several months to a 
year

• Sporangia and zoospores do not survive in air 
or dry soil for very long 

• Oospores have been shown to survive >10 
years (often survive in old crop debris)

https://www.invasive.org/browse/detail.cfm?imgnum=5389662



Field Corn Survey

Survey of Pythium
species in the Mid-
Atlantic (2019-2020)



2023 Survey of Pythium spp. in Snap Bean
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Pythium species in 
DE Veg Production 

• P. graminicola – most 
commonly isolated from 
corn

• P . aphanidermatum –
favored by heat

• P. ultimum – favored by 
cooler weather

• Hot or dry, warm or 
cold…there is probably a 
Pythium waiting



Under Attack 

• Pythium targets young tissue -
germinating seedings or root tips 

• As the soil dries, warms up, etc., new 
roots may be produced, and the plant 
may recover

• In wet conditions or heavy infection, the 
plant may collapse and die

• Some plants recover better than others
• Some crops are better at compensating 

for stand loss than others
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Stand Reduction Impact on Processing 
Vegetable Yield

Processing sweet corn 
compensates well for 
stand loss (up to 40% 
loss), especially Overland.

Research by Dr. Emmalea Ernest in 2012 and 2013.



Research done by Wally Pill, Tom Evans, Michael 
Olszewski, Bob Mulrooney and Ed Kee in 2003-2004.

Lima beans 
compensate well 
for stand loss (up 
to 50% loss)



Stand Reduction Impact on Yield

Snap beans do not compensate well for reduced stands. 
Plant population at harvest is significantly correlated with yield.

Research done by Emmalea Ernest in 2023.
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Management

• Cultural Practices 

• Seed-treatment Fungicides 

• Biological control agents 



Pythium in Sweet 
Corn 

• Favored by wet conditions

• Usually worse in early planting 
– Soil temps <55 F
– Slower germination

• Multiple species, can be favored 
by cool or warm weather 



Pythium Management in Sweet Corn

• Minimize wet soil conditions – reduce 
compaction, timing of planting, avoid 
irrigating right after planting 

• Delay planting until soils have warmed above 
50-55 F

• Optimal planting depth 

• Seed treatments 



Seed Treatments for Sweet Corn 
Product
(active ingredient)

Rhizoctonia solani Pythium spp. 

Allegiance
(Metalaxyl and methyl ester)

x

Apron XL
(mefenoxam)

x

Dynasy
(azoxystrobin)

x

Intego Solo Fungicide, Lumiante
(ethaboxam)

x

Maxim XL 
(fludioxonil and mefenoxam)

x x

Thiram
(Thiram Tetramethylthiuram disulfide)

x x

Vitavex x
Vayantis
(picarbutrazox)

x



• 2021 registration
• Began to see some use in 2022



In Vitro 
Screening 



EC50z Values by Fungicide (µg/ml)

Pythium spp. Mefenoxam Ethaboxam Picarbutrazox

P. attrantheridium 0.02 0.10 0.0009

P. graminicola 0.05 0.10 0.0003

P. inflatum 0.14 0.08 0.0005

P. sylvaticum 0.04 0.21 0.0022

P. torulosum 0.04 >10.00y 0.0010

z EC50 values calculated using linear regression of percent inhibition data points against 
logarithmic transformation of the concentrations (µg/mL) in the amended petri plates. 
y Calculated EC50 value exceeded the measured range. 



In vitro fungicide efficacy 
trials:
mefenoxam (ApronXL®, 
0.01 ug ml-1 )

ethaboxam (Elumin®, 0.01 
ug ml-1 )

picarbutrazox (Vayantis®, 
0.0001 ug ml-1)



Vayantis Trials

• Small sweet corn in seed treatment 
trial in 2022- reduced stunting in 
Vayantis treatments

• Seed treatment trials in field corn 
happening Jan-March 2024
– keep an eye on the WCU for 
project results 



Pythium in 
Snap Bean

• Root Rot 
• Pods covered in white hyphae – reduces quality of beans 

for processing
• Aerial Phases – decline of upper leaves



Pythium Management in Snap Bean

• Rotation (avoid other legumes)
• Minimize wet soil conditions – reduce compaction, timing of planting, avoid 

irrigating right after planting 
• Delay planting until soils have warmed above 50-55 F – role of planting date?
• Optimal planting depth 
• No commercially available cultivars claim resistance – some white seeded snap 

bean lines reported to be less susceptible – continued screening



Seed Treatments for Snap Beans 
Product
(active ingredient)

Pythium spp. 

Apron XL
(mefenoxam)

x

Intego Solo Fungicide
(ethaboxam)

x

Apron Maxx RFC
(fludioxonil and mefenoxam)

x

Vayantis
(picarbutrazox)

x



Biologicals



Summary

• Multiple species of Pythium are 
present in DE soils 

• Pythium is able to survive for long 
periods and species are present that 
prefer cool or warm conditions

• Stand loss is more impactful to snap 
beans than sweet corn or lima bean

• New seed treatment, Vayantis, is 
available
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Questions?

Alyssa Koehler Betts 
akoehler@udel.edu
302-242-9056
@UDPlantPath 


