INGSRP

| NORTH CENTRAL SOYBEAN

" ki o Gk ey o) RESCARCH PROGRAM_

-

Maklng Every Seed Count
Who's Responsible for Soybean
Stand Loss?

Martin Chilvers

Assistant Professor

MICHIGAN STATE UNIVERSITY ‘ Department of Plant, Soil and Microbial Sciences




D . MCHIGANSTATEUNIVERSITY_
What are we going to do today?

| know what we’re
gonna do today

Outline —

= Seedling diseases and the ’ o
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
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Many factors affect stand establishment

e Compaction * Imbibitional chilling damage
* Flooding * Residue coverage
* Crusting e Sidewall compaction

 Seedling diseases °* Dry soils

° |nsect damage = HerbiCide injury
° Cold stress * Poor Seed quahty

* Low germination
e Planting depth
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Symptoms of seedling disease

Rotted seeds .
Wilting seedlings jr:

Root rot

2l . o8 - 'y
Eropisciences,'U. Ibmwois_




MICHIGAN STATE UNIVERSITY

CAREFUL!! There are imposters

Herbicide injury — PPO injury
(saflefenacn sulfentrazone flumloxazm)

Stephanie Porter, Purdue Univ,
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What causes seedling diseases?

oomycetes fungi
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Pythium  Phytophthora Rhizoctonia Fusarium
Spp. sojae solani Spp.
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Oomycete releasing zoospores

Rizzo lab at UC Davis https://www.youtube.com/watch?v=hsdYrSgR4Ag
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What causes seedling diseases?

oomycetes fungi

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

Pythium  Phytophthora Rhizoctonia Fusarium
Spp. sojae solani Spp.
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Soybean seedling disease survey
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« Targeted problem fields
— 50 seedlings/field
— 6 fields/state
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Soybean seedling disease survey

= |solation from diseased seedlings




= 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.

1 Freq 2011
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Pythium sylvaticum
iurm oopapillum
Pythium heterothallicum
Pythium irregulare
Pythium ultimum vor. ultimum
Pythium aff. torulosum
Pythium lutarium
Pythium aff. dissotocum
Pythium spinosum
ium perplexum
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Pythium ultimum
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Pythium inflatum
thium paroecandrum
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Phytophthora sojae

Pythium ultimum var. sporangiiferui

ium nodosum
Pythium intermedium

ium acanthicum
ium coloratum
mum orthogonon

ium pleroticum
jum sp. bolticum
ium pachycaule
Pythium conidiophorum
Phytophthora sansomea
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ium off. diclinum
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Phytophthora inundata
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thium tardicrescens
ium oligandrum
ium longisporangium

ium chamaihyphon
Pythium catenulatum
Phytopythium helicoides
Pythium ultimum var ultimum
Pythium terrestris
Pythium periplocum
thium kunmingense
ium aff. dictyosporum
Phytopythium megacarpum
Pﬁﬂopythium aff. vexans
Pythium sterilum
Pythium pyrifobum
ium hydnosporum
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Pythium chondricola
Pythium comurandrum
Pythium angustatum
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Pythiogeton sp.
Phytophthora sp.
Phytophthora megasperma
Aphanomyces sp.

Species frequency (%)
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4 Phytopythium spp.
7 Phytophthora spp.
57 Pythium spp.

[ Freq 2012
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Oomycetes community structure

Height
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Nebraska 2012 Latitude
“7—[ lowa 2011
Nebraska 2011 Latitude ANOSIM R: 0.1679

Significance: 0.001
State ANOSIM R: 0.2343
Significance: 0.001

= States were clustered based on relative abundance of the species
= Latitude is correlated with species richness
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Fungi associated with diseased soybean seedlings

Rhizoctonia Trichoderma Other _Alternaria
1% 9% \ 4% / 2% . .
) Bionectria
Mortierella — 4%
2%
Hypocrea__—
6%

3000 isolates

NCSRP ESR < USB

mm' cm suw" UNITED SOYBEAN BOARD
mncﬂ m'nm" Progress Powered by U.S. Farmers

Courtesy Ahmad Fakoury,
Univ. of Southern lllinois
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Fusarium species

F. verticillioides
9% W

F. sporotrichioides E. Other
6% AN 2% __F.avenaceum

/
acuminatum / 29%

12%
F. commune
4%
F. solani
11% '/’
F. graminearum

F. proliferatum 13%

4%
F. oxysporum
37%

NESRP% USB | Courtesy Ahmad Fakoury,

"“HTH BENTRM sumu" UNITED SOYBEAN BOARD - . .
RESEARCH PROGRAM e Univ. of Southern lllinois



Many beneficial microbial
species in soill

Which species cause
disease”?

Does plant growth stage
affect susceptibility?

What effect does
temperature have on
disease?

Species frequency (%)
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I Freq 2012
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Pythiageron sp.
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Seed Rot Assays

/days in dark

—

95 and 68 F
Pathogen + - -
Seed Disease Index = (Dl)
Severity
0 Germinated

1 Delayed germination

2 Germination and some lesions

3 Germination with coalesced lesions N
4 Seed colonized

DI = X(severity X n)
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Seed Rot Assays

Control Pythium oopapillum Pythium irregulare Pythium ultimum var.
ultimum

Phytophthora sojae Pythium attrantheridium Pythium ultimum var.
sporangiiferum




- wnjewsspjueyde wnyiAd
—winwiyn “Jea wnwyin wniyiAd
-wnwnn wniyihyg

- wnuayybueiods “1eA wnwn ‘Ad
\-aseinbasii0)dAio wniyihd
I-eawosues eioyydoihyd
-sapjoajjay wnjyiAdoihyd
-13|syosaip esoypydoifyd
L-asuabujwuny wniyifd
-wniodsoAoip ‘ye wniyihd
+-aJeinbasi wniyihd
\-Ss1ipsa118) wniyhd

1As wniyihd

- wnipawisjul wniyiAd

- wn)es000 WNIYIAd

- wnipuessosed wniyhg
-wnuepn) wnigAd
I-suaosasoipse) wniyihd

- wnjuals wniyihd
I-wnsouids wniyifd
I-wnoojduad wnyiAd
-aje.op) wniyhd

I “ds uojeboiyifd
I-wnxajdiad ‘ye wnyld

|- wnsojnio} ‘ye wniyhd

- uoydAyreweyo wmyihd

- wndreoebaw wniyiAdohyq
I-suexan ‘ye wniyiAdojfyd
- rewedem e wniyifd

- ds eloypydoifyd

|- wn.ueaoesos eioyydoifyd
I-euuadsebaw eioyydojAyd
-wnuyolp ye wniyhd

- wniodsoupAy wmuyifd

- wnyenuayes wniyifd

- Huojeppiw wniyify
I-Bjooupuoyd wniyfd
+wmeysnbue wniyAd

|- wnuABodAy ye wniyphd
I-suaseeype wniyih4
\-ajeunosaw wnyifd

-aelos eioyydoifyd
I-uoioydoyjuese wniyhd
I-wnoojossip “ye wniyihdg

- wnqojuAd wniyhg

- wnipueinwed wniyhd

- wnipusyjuese wnyhy
-ajelop wniyiAdoifyd

- wnjpdedoo wniyA4

I wn.oydoipiuoo wniyhg
+-winojjeyjossiey wniyihd

- wnjiuad wniyihg
I-sauewouayLe wniyhd

- wneyul wniyhd

- wnueuoses wniyAd
I-uouoboypo wniyhg

- wnyesewolb wmiyihd
I-wniodsojsue wniyihd

- wnsojnio) wniyiAd

- Wwnueyooesoziys wniyhd
-uunu wniyAd

l-wnsopou wniyhd
I-wnoneq ‘ds wniyfd
I-wnonossrd wniyifd
I-suabuynensos wmyihd
I-wnuenbnuod wmyAd
-snunw wniyifg

-erepunul eioyydoifyd
I-wnueaoesol ‘e eioyydoifyd
I wnuABodAy wniyifg
I-asuawysey wniyifd

- wnoiyuese wniyfd

- wnupuebuoy wmyihd

- winxajdiad wnyAd

- wnupuebijo wniyhg
I-wnuAboioe wniyhd

- wnuuedsouow wniyihd

I wnibuesodsibuo) wniyifg
- wnuynosewe wnyifd
I-sapiolyo0o seofwoueydy
\-nebeu wniyifg
-aineaAyoed wniyAd
njoodiayuea wnifd
I-snwebopejo saoAwoueydy
lonu09

MICHIGAN STATE UNIVERSITY

Seed rot severity index DI at 68°F
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Seedling root rot assavs

Roots area and root length
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Seedling root rot assays

Control Pythium oopapillum Pythium irregulare Pythium ultimum var.
ultimum

Phytophthora sojae Pythium sylvaticum Pythium attrantheridium Pythium ultimum var.
sporangiiferum
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Variability in seedling root rot at 68°F

P. sylvaticum
!
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Seedling disease management

= Plant when soll temperatures >55°F

= Ensure seedbed conditions are good
= Soil moisture not excessive

= Plant seed at recommended pIa@fQ}d’e,p’th'
= Manage residue R e >

= Seed applied fungicides
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Seed treatments for oomycetes

Active Example of Chemical FRAC Phytophthora Pythium
ingredient Product group group sojae species
mefenoxam/ Apron®XL/ Phenyl 4 E E
metalaxyl Allegience® FL amides
ethaboxam Intego® Thlaz.ol.e us E E
carboximide
azoxystrobin Dynasty® - P
pyraclostrobin Stamina® Qol - P
L 11
Trilex® (Strobilurins)
trifloxystrobin Flowable - P

E = excellent; G = good; F = fair; P = poor; N = none
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Seed treatments for fungi

Active Example of Chemical FRAC Fusarium Rhizoctonia
ingredient Product group group species solani
fludioxonil Maxim® 4FS ~ PhenylPyrrols 12 GtoE G
sedaxane Vibrance®

Auf EverGol™
EIEE (PPST) SDHI 7 - E
fluxapyroxad AT
Py (Acceleron)
azoxystrobin Dynasty®
pyraclostrobin Stamina® Qol 11 F F
(Strobilurins)
trifloxystrobin s
Y Flowable
ipconazole Rancona® DMI (Triazole) 3 F G
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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 L

Fungicide + Insecticide
Fungicide + Insecticide + Nematicide =

L_ 172~
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o 2013, Soybean seed profitability trials - Ml
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Want to know more?
‘

' | ught to y:J by
.'PI ant Management Network | i

Science-Based Agricultural Resources

Oomycete Diseases of Soybean and Current Management

http://passel.unl.edu/communities/oomycete

assel.unl.edu/communities /oomycete G | (B}~ rent network focus onsoybeanQ ) ¥7 B2 & @& @~

A\ Garmin Connect  [§|f Crop News - Inte...  |F] lowa Farmer Tod... % bitly || ScholarOne Manu... '_b‘ CyBox E’ Scholar ¥ NBCNews.com Tweet Activity an...

Plant & Soil Sciences eLibrary > Oomycete Learning Environment > Home
Oomycete Learning Environment

'™

Oomycete Learning
Environment

@Started with @ Welcome to the Oomycete Learning Environment!
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Study Objectives

= Survey causal agents of soybean seedling disease
= Characterize pathogenicity and aggressiveness

= Determine fungicide sensitivity of pathogens

= Develop diagnostics for improved management
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Greenhouse evaluation of metalaxyl + ethaboxam on corn

Mesocotyl Rot Rating Mean
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Sensitivity to fungicides varies amongst species

and active ingredients
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Seed treatments
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Goal: every seed planted = a productive plant
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Oomycetes True fungi

Phytophthora sojae, Fusarium species,
Pythium species Rhizoctonia solani
Cell wall composed of * Cell wall composed of
cellulose chitin
No cross walls in hyphae « Cross walls in hyphae
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