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Outline 
§  Seedling diseases and the  
     pathogens that cause them 
§  Using seed treatments to protect stand 

Knowledge gain 
§  Improved knowledge of pathogens causing 

stand loss in corn and soybean 
§  Improved understanding of soybean treatments 

What	
  are	
  we	
  going	
  to	
  do	
  today?	
  

I	
  know	
  what	
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gonna	
  do	
  today	
  



Many	
  factors	
  affect	
  stand	
  establishment	
  

•  Compac4on	
  
•  Flooding	
  
•  Crus4ng	
  
•  Seedling	
  diseases	
  
•  Insect	
  damage	
  
•  Cold	
  stress	
  

•  Imbibi4onal	
  chilling	
  damage	
  	
  
•  Residue	
  coverage	
  
•  Sidewall	
  compac4on	
  
•  Dry	
  soils	
  
•  Herbicide	
  injury	
  
•  Poor	
  seed	
  quality	
  
•  Low	
  germina4on	
  
•  Plan4ng	
  depth	
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Root	
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Herbicide injury – PPO injury  
(saflefenacil, sulfentrazone, flumioxazin) 
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  Porter,	
  Purdue	
  Univ.	
  

CAREFUL!!	
  	
  There	
  are	
  imposters	
  



What	
  causes	
  seedling	
  diseases?	
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Oomycete	
  releasing	
  zoospores	
  

Rizzo	
  lab	
  at	
  UC	
  Davis	
  hHps://www.youtube.com/watch?v=hsdYrSgR4Ag	
  



What	
  causes	
  seedling	
  diseases?	
  

Pythium	
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oomycetes	
  
Require	
  free	
  water	
  for	
  swimming	
  spores	
   Don’t	
  need	
  free	
  water	
  

fungi	
  

Many	
  states	
  don’t	
  know	
  who	
  the	
  players	
  are	
  	
  	
  



•  OSCAP Extension Network 
•  2011-2012 (USDA-NIFA) 
•  2012-2013 (USB & NCSRP) 

•  Targeted problem fields 
–  50 seedlings/field 
–  6 fields/state 

Soybean seedling disease survey 



§  Isolation from diseased seedlings 

Soybean	
  seedling	
  disease	
  survey	
  



§  82 oomycete 
species 

§  Species 
frequency 
fluctuated 
between years 

§  13 species 
reported as 
known 
pathogens 

1 Aphanomyces spp. 

2 Phytopythium spp. 

3 Phytophthora spp. 

52 Pythium spp. 

4 Phytopythium spp. 

7 Phytophthora spp. 

57 Pythium spp. 

n = 2400  n = 1100  

2011	
   2012	
  



Oomycetes community structure 

§  States were clustered  based on relative abundance of the species 
§  Latitude is correlated with species richness 

2011 
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•  Many beneficial microbial 
species in soil 

•  Which species cause 
disease? 

•  Does plant growth stage 
affect susceptibility?  

•  What effect does 
temperature have on 
disease? 



Seed Rot Assays 

Pathogen + 
Seed 

Severity	
  
0	
   Germinated	
  
1	
   Delayed	
  germina4on	
  
2	
   Germina4on	
  and	
  some	
  lesions	
  
3	
   Germina4on	
  with	
  coalesced	
  lesions	
  
4	
   Seed	
  colonized	
  

DI	
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  n)	
  	
  
	
  N	
  

Disease Index = (DI)  

7days in dark 

55 and 68 F 



Pythium oopapillum Pythium irregulare Control Pythium ultimum var. 
ultimum 

Phytophthora sojae Pythium sylvaticum Pythium attrantheridium Pythium ultimum var. 
sporangiiferum  

Seed	
  Rot	
  Assays	
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  index	
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Seed rot DI – 13oC (55oF) vs 20oC (68oF) 

§  P. oopapillum prevalent in cooler 2011 – more pathogenic at 55oF than 68oF 
§  P. sojae not very aggressive on seed, slightly more at warmer temp. 

55F	
  
68F	
  



Seedling root rot assays 

§  Dry weight of roots and shoots 
§  Roots area and root length 
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Seedling root rot assays 



Variability in seedling root rot at 68oF 
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Seedling disease management 

§  Plant when soil temperatures >55oF 
§  Ensure seedbed conditions are good 

§  Soil moisture not excessive 

§  Plant seed at recommended planting depth 
§  Manage residue 
§  Seed applied fungicides 



AcZve	
  
ingredient	
  

Example	
  of	
  
Product	
  

Chemical	
  
group	
  

FRAC	
  
group	
  

Phytophthora	
  
sojae	
  

Pythium	
  
species	
  

mefenoxam/
metalaxyl	
  

Apron®XL/
Allegience®	
  FL	
  

Phenyl	
  
amides	
   4	
   E	
   E	
  

ethaboxam	
   Intego®	
   Thiazole	
  
carboximide	
   U5	
   E	
   E	
  

azoxystrobin	
   Dynasty®	
  

QoI	
  
(Strobilurins)	
   11	
  

-­‐	
   P	
  

pyraclostrobin	
   Stamina®	
   -­‐	
   P	
  

trifloxystrobin	
   Trilex®	
  
Flowable	
   -­‐	
   P	
  

E	
  =	
  excellent;	
  G	
  =	
  good;	
  F	
  =	
  fair;	
  P	
  =	
  poor;	
  N	
  =	
  none	
  

Seed	
  treatments	
  for	
  oomycetes	
  



AcZve	
  
ingredient	
  

Example	
  of	
  
Product	
  

Chemical	
  
group	
  

FRAC	
  
group	
  

Fusarium	
  
species	
  

Rhizoctonia	
  
solani	
  

fludioxonil	
   Maxim®	
  4FS	
   PhenylPyrrols	
   12	
   G	
  to	
  E	
   G	
  

sedaxane	
   Vibrance®	
  

SDHI	
   7	
   E	
  penflufen	
   EverGolTM	
  
(PPST)	
   -­‐	
  

fluxapyroxad	
   Xenium®	
  
(Acceleron)	
  

azoxystrobin	
   Dynasty®	
  

QoI	
  
(Strobilurins)	
   11	
   F	
   F	
  pyraclostrobin	
   Stamina®	
  

trifloxystrobin	
   Trilex®	
  
Flowable	
  

ipconazole	
   Rancona®	
   DMI	
  (Triazole)	
   3	
   F	
   G	
  

Seed	
  treatments	
  for	
  fungi	
  



2013, Soybean seed profitability trials - MI 

§  Seven counties 
§  Two Asgrow varieties (Hillsdale, Ingham, Lenawee) 
§  Two Pioneer varieties (Allegan, St. Joseph, Saginaw, 

Sanilac) 
§  Four seed treatments 

§  Untreated 
§  Fungicide 
§  Fungicide + Insecticide 
§  Fungicide + Insecticide + Nematicide 
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Want	
  to	
  know	
  more?	
  

Oomycete	
  Diseases	
  of	
  Soybean	
  and	
  Current	
  Management	
  

Seedling	
  diseases	
  of	
  corn	
  



Study Objectives 

§  Survey causal agents of soybean seedling disease 
§  Characterize pathogenicity and aggressiveness 
§  Determine fungicide sensitivity of pathogens 
§  Develop diagnostics for improved management 



Greenhouse	
  evaluaZon	
  of	
  metalaxyl	
  +	
  ethaboxam	
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SensiZvity	
  to	
  fungicides	
  varies	
  amongst	
  species	
  
and	
  acZve	
  ingredients	
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Seed	
  treatments	
  

hHp://ipcm.wisc.edu	
  

•  Fungicide	
  
•  Insec4cide	
  
•  Nema4cide	
  
•  Plant	
  Growth	
  

regulator	
  



Goal:	
  every	
  seed	
  planted	
  =	
  a	
  producZve	
  plant	
  

www.choicesmagazine.org	
  

Seed	
  prices	
  have	
  doubled	
  
in	
  past	
  15	
  years	
  



Oomycetes 
Phytophthora sojae, 

 Pythium species 

•  Cell wall composed of 
cellulose 

•  No cross walls in hyphae 
•  “Swimming” spores 

True fungi 
Fusarium species,  
Rhizoctonia solani 

•  Cell wall composed of 
chitin 

•  Cross walls in hyphae 
•  Air- or splashed- 

dispersed spores 


