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Why Is Weed Contrel Important?

\Weeds compete With crop. fior
water, nutrients & sunlight —
reducing crop yield & quality. :

Weeds make disease & Insect
contrel more difficult.
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Weeds Interfere with hanvest. S & 88

lletting wWeeds reproeduce (go
o seed) perpetuate these
problems In next crop.



New Sweet Corn Herbicide
Zidua 85WDG, BASE Conp.

Zidua 85WDG (pyroxasulfene) — Group 15 acetamide class
herbicide proyvides residual control off annual grasses and small
seeded broadleafs.

LLalbeled for cormn (field, pop; seed and sweet) and seyhean.

Zidua 85WDG has similar mede off action te Dual, Harness;
Outleok, etc. contrels germinating seedlings by Inhibiting root
and sheot growtn.

In Its class reported to have improved residual contrel over
several weeds, imcluding Palmer amaranth and pIgweeds.

. Zidua

Herbicide




New Sweet Corn Herbicide
Zidua 85WDG, BASE Conp.

Sollrapplied - canibe used PPI; PRE and EPOST (Won't control
emerged weedas).

High specific activity allewing low usage rates: 1.5'— 4.0 0z
depending oni soil type.

Can be tank mixed with several herbicides for impreved weed
control.

Kumial ewns active ingredient but given marketing rights to three
companies:

s BASE Corp — Zidua (pyroexasulfene)
x EMC — Anthem (pyroxasulfone' + Cadet) for field, sweet & pop corn.

x Valent — Fierce (pyroxasulfene + Valor) for field corn, seybeans,
orchards; vineyards, Noncrop areas.



New Sweet Corn Herbicides

Anthem — premix of Zidua (pyroxasuliene) +
Cadet (fluthiacet), from FMC.

Anthem ATZ — premix of Zidua + Cadet +
atrazine, from FMC.

x Cadet Is a contact burn-down herbiciade previding
little residual control.

= Pyroxasulfene and atrazine provide soll residual
preemergence weed control.

= 18 month rotation restrictions for seme crops.



Group 15 — Acetamide Herbicides

MOA: Disrupts preduction of very long chain fatty acids inhibiting cell
growth and division. Generally: affect susceptible seedlings after
germination but before emergence.

Active lngredient Product Examples

gl oL Breakiree, Degree, Harness,
Surpass; TepNetch, others

Alachloer Intrre, Micre-Tech

Metoelachlor Dual lfMagnum, ethers

Dimethenamid Freedom, Outieek; others

Flufenacet Define

Pyrexasulione Zidua




Group 15 Herbicides Widely Used
For Weed Control In Corn

Generally goeed crep safety and provide o g ™ \
excellent control of grass and several small- '-
seeded broeadleaf weeds.

Applied PPI; PRE; orr EPOST.

g
Werk best when applied to soil surface and \
shallowly incerporated by rainfall; irrgation: or
tillage. b

Inhibit reet and shoeoet growth, must be
present at weed seed germination or early. L8 .
growth to be effective. |

When used on sweet corn can be tank-mixed
With atrazine or. Callisto to broaden residual
weed control spectrum.

Photo: Define herbicide injury,
Kevin Bradley, Unv. of Missouri.



Several Acetochlor Products Are
Now. LLabeled To Use On Sweet Corn.

Acetochlor: Breakiree, Degree, Harness, Surpass,
TopNoteh.

Acetochlor + Atrazine: Breakfree ATZ, Degree
Xtra, Fultime, Harness Xtra, Keystone.

Seellabels or sweet corn usage Instrictions:.
= Do not use pPOStemMergence.

x Usage restrictions ter prevent ground water contamination.
= Crop retational restrictions.



2013 Sweet Corn Herbicide Study.

Objectives Evaltate Ziaua in a Sweert: cori Weea.
Management Programn

A

BCO805 sweet corn planted May 10, sand soil, 1.5% OM, pH 6.0, previous
crop soybeans. PRE treatments 5/14, EPOST 5/29, POST 6/13.
Wet spring, dry summer but trial irrigated and produced good yield.



2013 Sweet Corn Herbicide Trial
PRE (preemergence) lreatments

reatment aming Rate/Acre

Dual It Magnum PRE 1.3 pt

Dual I1*Magnum' + Atrazine 4L PRE 1.3 pt + 2.0 pt
Zidua 1X PRE 1.5 oz

Zidua 2X PRE 3.0/ 0z

Zidua 3X PRE 4.5 0z

Zidua IX + Atrazine PRE 1.5 oz + 2.0 pt
Zidua 2X + Atrazine PRE 3.0 0z + 2.0 pt
Zidua 3X' + Atrazine PRE 4.5 0z + 2.0 pt
Zidua + Atrazine + Callisto PRE 1.5 0z + 1.0 pt + 6.0 0z




I_

2013 Sweet Corn Herbicide Trial

erbicide Treatments Had Little Effect On Yield
fireatment [Dezen/A CWAl/A AVY (IIES)r W
Control — no

B i 1783 161.9 0.55

Dual fEtMagnum

1.33 pt PRE 1767 168.7 0.60

Zidua 1.5 oz PRE 1791 173.3 0.60

Zidua 3.0 oz PRE 1863 178.3 0.58

Zidua 4.5 oz PRE 1694 155.9 0.55

LSD 5% n.s. n.s. 0.04.




Sweet Corn Herbicide Trial — PRE Treatments

% Weed Controel on July 3

PRE Crab Morning | Lambs | Carpet Rocky,
freatment grass glory. guarter Weed Mt Bee
Zidua 1.5 0z 61 42 68 il 52
Zidua 3.0 0z 9 59 6 78 56
Zidua 4.5 0z 81 81 06 o2 o2
?_“Ba:)t" Mag 71 71 40 17 3

PRE treatments applied May 14, 4.2” rainfall after application.

Sweet corn planted May 10, coarse sand soil, 1.5% O.M.




Rocky Mountain Beeplant
Cleome. serrlata

Annual plant, tifoliate/eaves; 1019 capsule it




Sweet Corn Herbicide Trial — PRE Treatments
0% Weed Contrel on July 3

PRE Crab. | Merning | Lambs | Carpet Rocky
Treatment grass glory. guarter | weed Mt Bee
Zidua 1.5 oz 61 42 68 81 52
Zlcltfevils) o)

)2 33 96 100 76

Athaziner2: 0t

Dual ll"Mag 1.3 pt T /1 410) 17 3

DualtiITVag s 3Nt
Athazines2. 01l

65 17 75 )7 o)l

PRE treatments applied May 14, 4.2” rainfall after application.
Sweet corn planted May 10, coarse sand soil, 1.5% O.M.
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Dual Il Mag. (1.3 pt) + Atrazine

(2.0 pt) PRE

Dual Il Magnum 1.3 pt PRE



Sweet Corn Herbicide Study, 2005

Providence sweet corn planted 5/4. PRE treatments applied 5/4: Dual
[IEMagnum 1.33 pt, Aatrex 4L 2.0 pt, Calliste 6.0/ 06z

Treatment Dozen Ears/A'| Ear Length Ear Wt I
Dual litMag 831 8.1 A1
Duall + Aatrex 1585 8.5 51
Dual + Callisto 1991 8.5 .55
2 R i 1914 817 53

Applying Dual i-Magnum with: Aatiex:-anayor: Callisto. PRE Improvea.
weed contirol ana marketaple.yiela.




2005 Sweet Corn Herbicide Trial
Photos June 1Q

A

Dual Il Mag. (1.3 pt) + Atrazine
(2.0 pt) PRE



2005 Sweet Corn Herbicide Trial
Photo June 10

Duall 11 Magnum (1.33 pt) + Callisto (6.0 0z) PRE
Callisto provided best control of velvetleatf.



2013 Sweet Corn Herbicide Trial
EPOST & POST Treatments™

Ireatment ming Rate/Acre
Zidua 1X + Atrazine EPOST 1.5 0z + 2.0 pt
Zidua 2X + Atrazine ERPOST: 3.0 oz + 2.0 pt
Zidua PRE 1.5 0z
Atrazine + Calliste POST 1.0 pt+ 3.0 0z
Zidua PRE 1.5 0z
Atrazine + Armezon POST 1.0 pt + 0.75 oz
Zidua + Atrazine PRE 1.5 0z + 1.0 pt
Arimezon, + Atrazine POST 0.75 oz + 1.0 pt

*POST treatments did not hurt yield or ear size.
EPOST applied May 29 @ V3; POST applied June 13 @ V5.




New Sweet Corn Herbicide
Armezon, BASE Conp.

Active ingredient Is topramezone (same as Impact from AMVAC).

Systemic postemergence control or suppression of emerged
broadleal*and grass'weeds in corn (field, sweet, pop).

Low: usage rates of 0.5 — 1.0 fl oz/A.

Recommended tor apply: with adjuvant such as MSO:or AMS:.

Do not apply within'45 days of harvest or after V8 growih stage.
Tank mix with' atrazine improves weed control.

Crop rotation restrictions — 18 months for cucurhits, tomatoes &
most vegetables; 9 months for dry bean, snap hean, potate, and
some other crops.



Group 27 — HPPD' Inhibiters

MOA: Disrupts plant pigment biesynthesis and photesynthesis. Treated
plants develop bleaching symptoms in new. leaves WhIch progresses to
necresis and plant death. Used i corn for POST control of key.
broadleal and certain grass weeds. Soil residual activity 1n seme
compounds (Imesotrione).

Active Product
Ingredient Examples®
Mesotrione Calliste
lembotrone Laudis
Jopramezone Impact, Armezon

*Also available as premixes with
other compounds.




POST Treatments
% Weed Control on July 3

Crab Morning | Lambs Carpet Rocky.

Treatment grass glory guarter weed Mtn Bee
Zidua 15570z + Atz 2.0/ pt. -+
©CalliSter6;0)eZPRE 63 85 100 98 95
Zidua 1.5 0z PRE

=93 3 : S O 98 100 100
Atz 1.0 pt + Callisto 3.0 0z POST
Zidua 1.5 oz PRE
Atz 1.0 pt + Armezon 0.75 oz 386 83 99 100 06
POST
Zidua 1.5 oz + Atz 1.0 pt PRE

33 38 97 100 96

Atz 1.0 pt + Armezon 0.75 0z
POST

PRE treatments applied May 14, 4.2” rainfall after application.

POST treatments applied June 13.




Sweet Corn Herbicide Trial
Photos July 13, 2013

Zidua 1.5 oz PRE Zidua 1.5 oz PRE
Atrazine 1.0 pt + Callisto 3.0 oz Atrazine 1.0 pt + Armezon 0.75 oz
POST POST



Sweet Corn Herbicide Trial — PRE vs. EPOST
%% Weed Contrel on July 3

Craly Morning | Lambs Carpet ROCKY
Treatment grass glory guarter weed Mtn Bee
Zidua 1.5 oz + Atz 2.0 pt
6)2 83 06 100 6
PRE
Zidua 3.0 oz + Atz 2.0 pt
66 74 94 100 08
PRE
ZAOUANSS 02 A2 200001
90; Vb 700, 100, 95,
ERPOSTE
Zelifer .0 o7 - iz 2,0 g
50, ) 100, 200, 97

EROSTA

PRE treatments applied May 14, 4.2” rainfall after application.

EPOST treatments applied May 29 at V3 growth stage.
No significant yield differences between PRE and EPOST treatments.




2013 Zidua Herbicide Evaluation
Conclusions

Zldua perfermed Wwell'ana leoks to e a geod
alternative to other Group 15 herbicides (Dual,
Harness, Outieok, etc.).

Zldua snewed good crep saiety when used with BC
0805 and T'emptation sweet corn except at above
lalbel rates (4.5 0z/A).

Breadleaf weed control was Impreved When usead
with other herbicides (Armezon, Atrazine, Calliste in
thIs study).

Herbicide treatments that included POST applications
provided best weed control this year.



Weed Control Plan Using Zidua Herbicide On
Conventional Hybrid

Plani to fellew RR seylean crop Which
should reduce weed populations of crah
grass; moerningglery, lambsquarter, etc.

Crop fellowing sweet corn will lbe'snap
peans.

Irrigated coarse sand soll type will
determine herbicide rates.

Plani to chisel plow and disk before
planting to kil emerged weeds and
prepare uniferm seed bed for sweet
corn planting.




Weed Control Plan Using Zidua
IHerpbicide On Conventional Hylrid

Planned herbicide applications.

= PRE - Zidua (2.0/6z) + Atrazine 4L (1.0 pt) (can't
UserCalllsto) becalse: ol crop. rotation restictions
jfor - snap vean). Apply to clean tilled greund: atter
planting and Before crep emergence.

a POST — Armezon (0.75 0z) + Atrazine 41t (1.0 pt).
Apply when corn V5 growih stage (10 te 12
tall).



Weed Control Plan Using Zidua
Herpbicide On Conventional Hyhrid

After sweet corn harvest in
August field will“be tilled to Kill
Weeds and a rye Cover crop
planted early September.

Cover: crops Improve soll tilth,
control eresion and held
nutrients.

Cover crops like rye; serghum
sudan, and buckwheat suppress
Weeds by competition, shading
or allelepathy.

Winter rye planted after sweet corn.



What Else Is New?
Herbicide Tolerant Sweet Corn!

2012 |
Monsanto/Seminis |r

releases Performance % Performance
Series Sweet Corn Series’

javing alkove anad
Pelow. ground Insect
protection (Bt) and
Nerbicide resistance

(glyphesate).




Advantages of Herbicide Tolerant Crops

Excellent weed contrel resulting
N higher yields and guality.

More flexibility in herbicide
application timing.

Glyphoesate has low: toxicity and
WOR't remain active: in:soil.

Makes no-till or lew-till systems
possible benelfitting the soil.

Bt sweet corn reduces pesticide
LSe.




What Are The Concerns?

Currently, limited cultivar selection in
SWeet corn.

Seed expensive, must sign and Implement
stewardshipragreement.

Not allewed 1n erganic crop production.

dlg Jtéa,
g1 llNI nlll\n
mmmmmm

- 1lltf!iilIII’IlllllImF )
EPA, FDA, and USDA taskedwith D 7 TR
welghing benefits and risks. ,

x  Environmental’ consequences
= Human effects
s Pest resistance

Consumer: acceptance of genetically
modified erganisms (GMO) not universal.



Seminis Performance Series

Five genetically enhanced cultivars:
x Obsession Il - 80 day: bicolor sh2
= Passion Ili— 81 day: yellow sh2
x [emptation II'— 72 day bicolor se
x SVO010SA — 79 day bicoler sh2
x SVO014SB — 76 day bi-cColer synergistic

Stacked genetic traits.
= Herbicide tolerance te glyphosate (Roundup).

= Three insecticidal proteins:
CrydA.105 - lepidoptera contol
Cry2Ab - lepidoptera control
Cry3Bh1l - rootwerm control



Roundup PewerMax: & \WeatherViax
Herbicide (Mensanto)
Supplemental LLalel for Sweet Corn

Reundup PewerMax or WeatherMax: can e applied to sweet corn
preplant burndoewn, crop preemergence and POSI.

POST application rates 16-22 fl 6z/A, do net exceed 44 fl oz/A per
application.

Drep nozzles recommended if corn taller than 24, aveid spraying If
corn at reproductive stage.

Do net apply: within 30 days of harvest.

POST applications can be tankmixed with atrazine, Aim EC, Impact,
or Option for iImproved weed control.

Aol Hatgictyo flarojelee FOSTE o))t te “iatileltlo ii2zle)
SWeelCoiIVAITLHES (Se/liis PeIHoITIAIEEISEIIES))



What Else Is New?
Herbicide Tolerant Sweet Corn!

2014 all Attripute and ) . :
Attribute I'l sweet [/ Attp..LE t;E:-e

corn varieties from
Syngenta can new be
treated with Liberty.
280 SI. herhicide.




Bayer CropScience Liberty 280 SL Herbicide
Supplemental |Label for Sweet Corn

LCiberty 280/ SL applied from sweet corn emergence untili 24> tall or V7.

Apply at 20 fl ez/A with-ammoenium sulfate (AMS).
Two applications can be made per season.
Do net apply: within 50 days of harvest.

Can be tankmixed with atrazine, Calliste, Laudis or Permit for improved
weed control.

Aaage Llgariy 280 flarajelele o)yt CLigariaLiflis Crlgrolefce) iolalf)
YOIAS (SYIGeRIar Allrbiiesiana s Al Ue NIEy61ia5))




Syngenta Seeds: Attribute I

Attribute Il hylbrids available'in 2014: Protector a yellow sh2

Stacked Bt genes provide two insecticidal proteimns: Vip3A &
Cry1AR.

VIp3A (Vegetative insecticidall protein):is functionally and
structurally different from Cry1ADb pretein and prevides new mode
off action.

Bt proteins expressed in almost all corn kernels resultingiin
Impreved worm contrel over single gene Bt hybrid:

Improved contrel off corn earworms, fall armywoerms, black
cutwoerms, Western hean cutwoerm, eurepean’ and seuthwestermn
corn borers and others.

Herbicide telerance to, Liberty (glufesinate).

7 AttributeT

Insect protection



Glufosinate (Liberty) and Glyphosate
(Roundup) — What's the Difference?

Both are broad spectrum nonselective POST
nerbicides used on herbicide telerant plants. Active
Ingredients seund similar but have different moedes of
action!

x Glufesinate: Group: 10 glutamine synthesis inhibiter, acts
as a contact burn dewn herbicide. Waorks best with geod
coverage of weeds under 6> tall'and conditions are warm
and sunny.

x Glyphoesate: Group 9 EPSP Synthase inhibiter, translocated
within plant and blecks biesynthesis of amine acids and
plant metabolites. Can lhe more effective on large plants and
grasses than glufesinate.



Roundup — A Victim of Its Own Suceess?

Moensanto introduced “Roundup’ (glyphesate) in the 1970s.

Glyphosate is a broad spectrlim, Nonselective, systemic
herbicide used to Kill' breadleaf and grass Weeds.

Needs to, make contact With Wweed foliage as/it provides no
residual’ control.

With the'introductien of glyphosate resistant crops It has
become most widely used herbicide in the world.

Besides agriculture It isfalso used in large guantitiesion
Industrial and government preperty: and by heme eWners.

Uioruname]y; oVeriseNs ICaa g e
GeYe|opIenEeIRGPHoSAle N ES/Stal WELH.
AL,



Integrated Weed Management Recommended To
Slow. Develepment Of Herbicide Resistant \Weeds

Plan — weed controliis continual and engoing; develep compatible
but different control strategies for all crops in retation.

Crop Retation — different crops and cultural methods disrupt weed
growth cycles and help: prevent buildup of preblem weeds:.

Cultural’ Practices — use recommended practices that promote
healthy Vigereus crops that out-compete Weeas.

Mechanical Tillage — effective tillage practices kill ' weeds
nonselectively and will'slow. the develepment of resistant Weeds.

Herhbicides — use multiple' modes of action ter avoid develepment
of herbicide resistant Wweed populations.



Weed Controel Example Using Attribute
BC 0805 (Liberty Link) Sweet Corn

Planning: First Step in a \WWeed
Mangement Program!

= Scout fields to 1dentify preblem
Weeds and develep effective control
strategies for them.

x PROBIEENSHAGNCICOntG!
PIGWEEH/AVaterEmPAWItNESIStaNce
e atiEZINEN(GHoUPRIS)s glyphnesate
(Greupro)rana 222

Palmer amaranth



Weed Management Components:
Gooda/Cultural Practices

Good cultural practices
encourage healthy crop
plants that out-compete
\WEEGS.

= Soll pH 6.0/ te 6.8.

= Proper fertility.

= |rrigation management.
s Pest control.

= Uniferm plant stand.

www.btny.purdue.edu/Pubs/ID/ID-56



Weed Control Example Using Attribute
BC 0805 (Liberty Link) Sweet Corn In Field
With Herbicide Resistant Pigweed

Tl ground te Kill'weeds;and prepare seedbed
pefore planting.

Apply: residual herbicide PRE for grass and
proadleal control.

s Zldua 85WDG (Group 15) and Callisto (Group 27) —
use full' lalbel rate for soll type.

= |f small weeds have emerged after tillage
Gramoxene (Group 22) can be added.



Weed Control Example Using Attribute
BC 0805 (Liberty Link) Sweet Corn

POSI herbicide application use' Likerty.
280SLt (Group 10) on Weed escapes.

= Can apply over the tep up to cern V7 or 24 tall.

x 20 1if oz/A withr AMS, may apply twice per
season.

= Can be tank mixed with atrazine (Group 5) or
Sandea (halesulfuren, Greup 2) te previde hetter
weed contrel and residual. (Since Calliste was
used at planting we can't use It again POST.



Weed Control Example Using Attribute
BC 0805 (Liberty Link) Sweet Corn

Afiter sweet corn;harvest
destroy late seasen Weeds
pefore they repreduce and
contribute to next year's
\Weed preplems.

Plant cover crop such as
WINter nye or serghum
sudan grass tor maintain seil
guality and innibit weed
growin.




Integrated Weed Management Practices
Used In This Example

Planning — a crop retation Withigeod culttral and weed control
Practices was planned out Inadvance.

Crop; Rotation — seylkean/sweet corn/potatorand cover: crop: allows
variety of cultural'metheds and herbicides te e used.

Cultural’ Practices — good fertility, pest contrel;, andiirrigation
management promote healthy. crop.

Mechanical Tillage — bothl sweet corn and potate; crops will reguire
tillage before planting and after crop remoyal.

Herbicidesi— multiple modes of action.

m Seybeans: Prowl (3) and Roundup (9)

= Sweet corn: Zidua (15), Calliste (27), Atrazine (5), Liberty (10)
m Potate: Dual lirMagnum (15), Leroex (7) Poeast (1)



Where To Find Weed Control Information:

Midwest Vegetable Production Guide for
CommerciallGrewers. This bulletin includes
recommended weed control practices and
products; herbicide effectiveness table, crop
retations restrictions, PHI'S, and more. Internet:

Pesticide labels:

(or Goeogle “CDMS lakels?).

University Agriculturall Extension Senvice & Crop
Specialists.

Herbicide company. Welsites.


http://www.btny.purdue.edu/Pubs/ID/ID-56/
http://www.cdms.net/LabelsMsds/LMDefault.aspx?ms=1,2,3,4
http://www.cdms.net/LabelsMsds/LMDefault.aspx?ms=1,2,3,4

Good Luck In 2014!

Vinee [Lawsen, Superntendent
Muscatine Is/iana Research & Demonstiation. Fani
lowa State: University.
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