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2013 NSA Research Forum

1.Brief overview of herbicide resistant weeds

2.Clearfield Plus sunflower

3.IR-4 pyroxasulfone/snfl registration

4.Results of regional pyroxasulfone “Round 
Robin” study (NSA funded)



1. Common ragweed
2. Giant ragweed
3. Marestail (horseweed). 
4. Waterhemp
5. Kochia

Kansas

Glyphosate R Weeds:

Kansas, 2011 ‐ first state to confirm five 
species resistant to glyphosate



Gly-R common ragweed
Gly-R giant ragweed
Gly-R waterhemp

Areas and counties of ND and MN having
confirmed and suspected glyphosate-resistant weeds

2007

Black symbols: confirmed resistant cases; Blue: highly suspectedProvided by:  Drs. Jeff Stachler, Jeff Gunsolus, Mike Christoffers, and Kirk Howatt



Gly-R horseweed / marestail
Gly-R kochia
Gly-R common ragweed
Gly-R giant ragweed
Gly-R waterhemp

Black symbols: confirmed resistant cases; Blue: highly suspectedProvided by:  Drs. Jeff Stachler, Jeff Gunsolus, Mike Christoffers, and Kirk Howatt

Areas and counties of ND and MN having
confirmed and suspected glyphosate-resistant weeds

2011 70 to 95% all 
fields gly-R
C. Rag.

30 to 60% all 
fields gly-R
C. Rag.

60 to 95% all fields have gly-R G. Rag.

70 to 95% all fields have gly-R waterhemp

5 to 95% all fields
gly-R waterhemp

5 to 95% all 
fields gly-R
G. Rag. & 
waterhemp

5 to 50% soybean fields gly-R C. Rag.



Gly-R horseweed / marestail
Gly-R kochia
Gly-R common ragweed
Gly-R giant ragweed
Gly-R waterhemp

Black symbols: confirmed resistant cases; Blue: highly suspectedProvided by:  Drs. Jeff Stachler, Jeff Gunsolus, Mike Christoffers, and Kirk Howatt

Areas and counties of ND and MN having
confirmed and suspected glyphosate-resistant weeds

2012 70 to 95% all 
fields gly-R
C. Rag.

30 to 60% all 
fields gly-R
C. Rag.

60 to 95% all fields have gly-R G. Rag.

70 to 95% all fields have gly-R waterhemp

5 to 95% all fields
gly-R waterhemp

5 to 95% all 
fields gly-R
G. Rag. & 
waterhemp

5 to 50% soybean fields gly-R C. Rag.

5 to 60% all fields have gly-R kochia



Gly-R kochia

Black symbols: confirmed resistant cases; Blue: highly suspectedProvided by:  Drs. Jeff Stachler, Jeff Gunsolus, Mike Christoffers, and Kirk Howatt

Areas and counties of ND and MN having
confirmed and suspected glyphosate-resistant weeds

2012

5 to 60% all fields have gly-R kochia





Result
Individual prescription weed control!

‐ 1.5 hour office visits to develop 
weed management strategies



Clearfield Plus sunflower 



Pyroxasulfone (Kumiai) 
How is pyroxasulfone different than other 
acetanilide herbicides (Dual, Outlook)?

1.Active ingredient owned by Kumiai
2.Kumiai allow marketing to

BASF = Zidua (pyroxasulfone)
Valent = Fierce (pyroxasulfone + Valor)
FMC = Anthem (pyroxasulfone + Cadet)



NSA Research SummaryNSA Research Summary

�� KIHKIH--485/pyroxasulfone485/pyroxasulfone

�� NSA Research Timeline:NSA Research Timeline:
20042004--2005 2005 –– researchers saw selectivityresearchers saw selectivity
2006 2006 –– NSA funded standard protocolNSA funded standard protocol
2007 2007 –– Study repeated for validationStudy repeated for validation
2008 2008 –– KIHKIH--485 + Spartan485 + Spartan



0606--07 Weed Control Summary07 Weed Control Summary
�� Weeds controlled (80Weeds controlled (80--99%):99%):
GrassesGrasses Broadleaf weedsBroadleaf weeds
foxtailfoxtail pigweedpigweed pigweed/amaranthpigweed/amaranth
crabgrasscrabgrass lambsquarterslambsquarters velvetleafvelvetleaf
wild oatwild oat kochiakochia puncture vinepuncture vine
Jap. bromeJap. brome nightshadenightshade Russian thistleRussian thistle
Downy bromeDowny brome buckwheatbuckwheat c. ragweedc. ragweed

marsheldermarshelder
prostrate spurgeprostrate spurge



PyroxasulfonePyroxasulfone SnflSnfl RegistrationRegistration
Timeline made to Kumiai:
Product:Product: PyroxasulfonePyroxasulfone
20082008 Apply for ND Minor Use Funds Apply for ND Minor Use Funds 
20092009 IRIR--4 residue trials4 residue trials
20102010--1111 Possible Section 18Possible Section 18
20132013 Section 18 orSection 18 or………… Section 3Section 3



PyroxasulfonePyroxasulfone SnflSnfl RegistrationRegistration

Dec 2011Dec 2011 Approved by KumiaiApproved by Kumiai
Jan 2012Jan 2012 Apply ND Minor Use FundsApply ND Minor Use Funds

-- IRIR--4 bid for 4 bid for pyrox/snflpyrox/snfl registration = $172kregistration = $172k
-- Requested ~100k from NDDOARequested ~100k from NDDOA
-- Request rejected:Request rejected:

No matching fundsNo matching funds



PyroxasulfonePyroxasulfone SnflSnfl RegistrationRegistration
Sept 2012 Sept 2012 -- ““AA”” ranking IRranking IR--4 Food Use 4 Food Use WrkshpWrkshp

““John Sandbakken walks on waterJohn Sandbakken walks on water””
IRIR--4 bid4 bid $175,000$175,000
Matching funds:Matching funds:

Kumiai =Kumiai = $  45,000$  45,000
Canada =Canada = $  30,000$  30,000
Total =Total = $100,000$100,000

Requested: NDDOA = $  50,000Requested: NDDOA = $  50,000
IRIR--4 = 4 = $  50,000$  50,000



PyroxasulfonePyroxasulfone SnflSnfl RegistrationRegistration
Sept 2012 Sept 2012 -- ““AA”” ranking IRranking IR--4 Food Use 4 Food Use WrkshpWrkshp

““John Sandbakken walks on waterJohn Sandbakken walks on water””
IRIR--4 bid4 bid $175,000$175,000
Matching funds:Matching funds:

Kumiai =Kumiai = $  45,000$  45,000
Canada =Canada = $  30,000$  30,000
Total =Total = $100,000$100,000

Requested: NDDOA = $  50,000 ($20,000)Requested: NDDOA = $  50,000 ($20,000)
IRIR--4 = 4 = $  50,000$  50,000



Pyroxasulfone on Sunflower, 2011, Horace and Buffalo, ND
NDSU graduate student: Justin Mack

Treatments:
Pyrox (PRE) fb Beyond
100, 200, 400 g/ha 4 fl oz/A

Pyrox (PRE) fb Pyrox (POST) + Beyond
100 200, 400 g/ha 4 fl oz/A
200 200, 400 g/ha 4 fl oz/A
400 g/ha 100, 200, 400 g/ha 4 fl oz/A

Results:



Pyroxasulfone on Sunflower, 2011, Horace and Buffalo, ND
Treatments:
Pyrox (PRE) fb Beyond
100, 200, 400 g/ha 4 fl oz/A

Pyrox (PRE) fb Pyrox (POST) + Beyond
100 200, 400 g/ha 4 fl oz/A
200 200, 400 g/ha 4 fl oz/A
400 g/ha 100, 200, 400 g/ha 4 fl oz/A

Results: Snfl injury
All PRE =  0%
PRE fb POST =  7 DAT 14 DAT 28 DAT  

16‐41% 0‐5% 0% injury
Plant height = N/A
Delay flowering = N/A
Yield = N/A



2012 NSA Funded Research2012 NSA Funded Research

�� Regional Sunflower Herbicide StudyRegional Sunflower Herbicide Study
�� Mike Mike MoechnigMoechnig SDSU, Brookings, SD SDSU, Brookings, SD 

�� Curtis ThompsonCurtis Thompson KSU, Garden City, KSKSU, Garden City, KS

�� Phil StahlmanPhil Stahlman KSU, Hayes, KSKSU, Hayes, KS

�� Brian Jenks Brian Jenks NDSU, Minot, NDNDSU, Minot, ND

�� Rich Zollinger Rich Zollinger NDSU, FargoNDSU, Fargo
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Beyond 4 fl oz

% sunflower injury

Early Mid Late

Sunflower injury Sunflower injury –– Minot, NDMinot, ND
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Jenks, 2012Jenks, 2012

No differences in yield, ht, No differences in yield, ht, 
or test weight. or test weight. 
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2013 NSA Research Forum
1. Brief overview of herbicide resistant weeds

/

1. Clearfield Plus sunflower  ☺

2. IR-4 pyroxasulfone/snfl registration  ☺

3. Results of regional pyroxasulfone “Round 
Robin” study (NSA funded)  ☺



Not actual size


