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What is Pythium?

Oomycetes

Pythium

Fungi

20
20

_T
W

C
46

_Z
ha

ng
X

ue
m

ei
.p

df
T

W
C

20
20

(4
9)

 -
 D

oc
um

en
t n

ot
 p

ee
r-

re
vi

ew
ed



Pythium Diseases on 
Tobacco Seedlings
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Objectives

• Identify the species of Pythium living in tobacco greenhouses

• Identify the sources of Pythium species

Where were they from? Isolation frequency?

• Identify the effect of individual species on tobacco in greenhouses

Pathogen or not? Variation of symptoms? 
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2017 Pythium Survey

✓ 41 greenhouses & 4 states
(PA: 3, MD: 4, GA: 3, VA: 31)

✓ 7 environments within tobacco greenhouses

❑ Tobacco seedlings (218 samples)

• Asymptomatic seedlings (107)

• Symptomatic seedlings (111)

• Stunting only (49)

• Root rot only (45)

• Stunting and root rot (17)

✓ 41 greenhouses & 4 states
(PA: 3, MD: 4, GA: 3, VA: 31)

✓ 7 environments within tobacco greenhouses

❑ Bay water (145 samples)

❑ Weeds (29 samples)

❑ Walkway (11 samples) 

❑ Growth medium in tray cells (7 samples)

❑ Used float-water trays (7 samples) 

❑ Bay surface (7 samples)
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562 isolates were available for molecular identification, 

and 424 (75.44%) have been successfully sequenced with ITS1/4 primers. 

Isolate Collection

Selective medium V8-PARP: 
oomycete (including Pythium and other genera) and a few true fungal species.

Isolation methods: 
Root tissue culturing: 1) tobacco seedlings 

2) weeds 

Isolate identification: microscopic and molecular identification 

Selective medium V8-PARP: 
oomycete (including Pythium and other genera) and a few true fungal species.

Direct plating and baiting: 7) bay water

Direct culturing: 3) walkway 

4) growth medium 
5) used tray. 
6) bay surface.

Direct culturing: 3) walkway 

4) growth medium 
5) used tray. 
6) bay surface.Direct plating and baiting: 7) bay water

Isolation methods: 
Root tissue culturing: 1) tobacco seedlings 

2) weeds 
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Groups Species
Number of 

isolates
Pythium P. dissotocum 240
Pythium P. myriotylum 61
Pythium P. catenulatum 17
Pythium P. coloratum 16
Pythium P. porphyrae 6
Pythium P. irregulare 5
Pythium P. adhaerens 4
Pythium P. inflatum 4
Pythium P. torulosum 3
Pythium P. aristosporum 1
Pythium P. attrantheridium 1
Pythium P. pectinolyticum 1
Pythium Pythium sp. 1

Other oomycetes Saprolegnia spp. 15
Other oomycetes Achlya spp. 7
Other oomycetes Aphanomyces spp. 5

Fungi Mortierella spp. 26
Fungi Acremonium spp. 5
Fungi other fungi 5
Fungi Epicoccum spp. 1
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Number of Pythium isolates from Seven Greenhouse Environments

Pythium Sources in Tobacco Greenhouses

Pythium spp. were found in walkway, weeds, tobacco seedlings and bay water in this 

survey, which could be potential contamination sources harboring Pythium in tobacco greenhouses.
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How Common Is Pythium?

• In greenhouses

• In different environments/ sample types
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Number of greenhouses

Tobacco seedlings, 
water, weeds or 
walkway samples

Weeds or
walkway samples

Asymptomatic 
tobacco seedlings

Symptomatic 
tobacco seedlings

Water samples

Total

Pythium was found

In 32 (~ 78%) greenhouses  

In 28 (~ 76%) greenhouses  

In 17 (~ 68%) greenhouses  

In 13 (~ 52%) greenhouses  

In 8 (~ 44%) greenhouses  

In 5 (~ 38%) greenhouses
(all sample types were Pythium positive)  

* Percentage calculation was not based on the total number of surveyed greenhouses (41), but the number of greenhouses where each sample type was collected from.
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Isolation Frequency of Pythium:
The chance of getting Pythium isolates from different sample types 

1010%

1036%
1041%

1067% Highest in water, followed by tobacco seedlings
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Isolation Frequency of Pythium:
The chance of capturing Pythium isolates from different types of tobacco seedlings 

31.78%
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• High in root rot seedlings. 

• Even healthy-looking seedlings 
can have Pythium species! 
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Direct plating was more efficient, 
but baiting was necessary

1067%

1045%

1037% 1038%
1035% 1038%
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Where Did We Find Individual Pythium Species?

Table 1. Presence of Pythium spp. at different locations within tobacco greenhouses. 

Species Walkway  Weeds  Tobacco seedlings Water 

P. attrantheridium  X   

P. aristosporum  X   

P. irregulare X X   

P. adhaerens    X 

P. pectinolyticum    X 

P. inflatum    X 

P. torulosum    X 

P. porphyrae   X X 

P. catenulatum    X X 

P. coloratum   X X 

P. dissotocum   X X 

P. myriotylum  X X X 

X indicates the presence of individual Pythium species. 
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Finding Pythium Species from Seedlings and Water 

Table 2. Presence of Pythium spp. on different types of tobacco seedling samples and different types of baits in water samples. 

Species 

tobacco seedlings  water 

asymptomatic stunted 
root 

rot 

stunted  

& root rot 

 direct  

plating 

fescue 

leaf 

sunflower  

seed 

hemp  

seed 

tobacco  

seedling 

P. pectinolyticum          X 

P. torulosum       X X  X 

P. inflatum       X X X X 

P. adhaerens      X   X  

P. porphyrae  X    X  X   

P. catenulatum  X    X X X X X 

P. coloratum X X    X X X X X 

P. dissotocum X X X   X X X X X 

P. myriotylum X X X X  X X X X X 

X indicates the presence of individual Pythium species. 
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Pythium = pathogens?

Pathogenicity test in lab:
• Inoculated seeds & 
• 10-day-old seedlings

Test in greenhouse:

• Inoculated at seeding
• 10 days after seeding 

(when seeds germinated)

• 4 weeks after seeding
(when water roots emerged)
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Pythium groups

Lab & greenhouse results         Pythium spp. do not have the same level of virulence. 

strong pathogens
always causing damages 

nonpathogens
no effect on tobacco seeds or seedlings

weak pathogens
jumped in between.

Don’t shoot! 
I’m just a simple country boy!
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Lab tests: Disease incidence on 10-day-old seedlings

Strong Pathogen
Nonpathogen
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Lab tests: Disease severity on 10-day-old seedlings

Strong Pathogen
Nonpathogen

20
20

_T
W

C
46

_Z
ha

ng
X

ue
m

ei
.p

df
T

W
C

20
20

(4
9)

 -
 D

oc
um

en
t n

ot
 p

ee
r-

re
vi

ew
ed



Lab tests: Seed Germination

Strong Pathogen
Nonpathogen
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Greenhouse 

Nonpathogen
Strong Pathogen
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Table 1. Presence of Pythium spp. at different locations within tobacco greenhouses. 

Species Walkway  Weeds  Tobacco seedlings Water 

P. attrantheridium  X   

P. aristosporum  X   

P. irregulare X X   

P. adhaerens    X 

P. pectinolyticum    X 

P. inflatum    X 

P. torulosum    X 

P. porphyrae   X X 

P. catenulatum    X X 

P. coloratum   X X 

P. dissotocum   X X 

P. myriotylum  X X X 

X indicates the presence of individual Pythium species. 

Nonpathogen
Strong Pathogen

Where do Pythium pathogens stay?

*
* Subgroup:
Virulence variation within 
P. dissotocum
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Summaries

Survey Results

• Pythium was common in tobacco greenhouses

• 4 potential contamination sources 

• 12 described Pythium species Most common: P. dissotocum.

The most common in root rot seedlings: P. myriotylum 

❖ 1998-1999 NC state, root rot seedlings only: 

P. irregulare (most common), P. myriotylum & P. dissotocum

❖ 2015-2016 Zimbabwe, root rot seedlings only: 

P. myriotylum (most common)

Considering weed control
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Summaries

Pathogenicity results

• Strong pathogens: P. myriotylum, P. dissotocum & P. coloratum

• Weak Pathogens: P. aristosporum, P. irregulare, P. torulosum, P. porphyrae & P. catenulatum

• Nonpathogens: P. attrantheridium, P. adhaerens, P. inflatum & P. pectinolyticum

Most aggressive, also in NC & Zimbabwe studies

No above-tray symptoms

Bean, Corn, Lettuce & Grass.    Roots, seed, soil & water

Diverse hosts.    Soil, roots, plant debris & water

Diverse hosts, mostly grass.    

Soil & roots
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Questions

o What is Pythium?

o 2017 Pythium survey

• Sampling plan

• Isolate collection

• What were found?

• Where were they?

• How common are they?

• Source of individual species

o Concerns

o Are they all pathogens?

• Do they cause the same symptoms?

• Groups and subgroups

oWhere do pathogenic species stay?

o Summaries
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