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Marketable yield loss due to uncontrolled

weeds In potato Is estimated to be 30%

80

o o o o o
O Lo < ™ N

Spaam 0] anp Sso| p|alA Juadiad

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Agricultudgiafrdod Canad&021)



Integrated Weed Management

Preventative

Chemical Biological

Cultural Mechanical

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Agricultudgiafrdod Canad&021)



Know your weeds!

Proper weed identification Is the first step in integrated weed
management programs

ldentify your weeds and adapt weed management strategies

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Agricultutgig&fdod Canad&2021)



Grasses vs Broadleaves

Weeds can be d|V|ded |nto two Iarge groups

Monocots Dicots
Grasses Broadleaves
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Problem weeds of PEI

Smooth crabgrass ’ %arge crabgrass

(G] Aa‘ J. Patton
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Weed ID resources

NEwcOoMn

Wildflower Guide
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Terminology

Mode of actiong sequence of events from herbicide uptake to plant
RSFOUK aK2¢ | KSNDPAOARS ¢

Residuak length of time a herbicide is effective in the environment

Selective herbicides Herbicides which control different species

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Agricultutgig&fdod Canad&2021)



Herbicide use pattern terminology
PreplantcLINR2 RdzOG a4 F LILIX A SR LINRA 2 NJ { z
Preemergenceg applied postplanting but prepotato emergence

Postemergence; products applied pospotato emergence
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Use of a product name does not constitute
endorsement of that product
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STF2NB LI FyiAy 3 a0 dz

If perennial weeds are a known issue In a field, agtaat burn down
can help to control those weeds and prevent them from establishing

AEptam8E
AGlyphosate (Roundup)
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Eptam(EPTC)

AGroup 8¢ Inhibition of lipid synthesis (not viakCCasehibition)

AUse rates between 4.25 and 8.5 Ltiause higher rates for dense stands

Al LIJOF 1S OGAl dzyRSNANRdzyR LX I yid 2NHI ya <
AHas to be soil incorporate(isks, cultivator or with irrigation)

ADoes not needainfall for activation

A Susceptible tdeachingwith heavy rainfall

APrimarily targets grasses

AModerate activity oncorspurnz £ I YO Q& ljdzZF NOUSNE X yA3IK
chickweed

AProvides seaselong weed control

ACan be tankmixed withSencor
A Do notuse higher than 0.75 kg B@f Sencor75 DF in a tarknix
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Preemergent herbicides

Probably what producers are most familiar and where there are the most
options for chemical weed management

Several products can be applied at planting/ hilling all the way up to ground
crack with no adverse affects on potato yield or quality

A Sencor A Glufosinate

A Lorox A Glyphosate

A Dual Il Magnum A Frontier Max (Outlook)
A Boundary LQD A Reflex

A SencoiSTZ
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Sencof/5DF inetribuzin

AGroup 5¢ PSII inhibitor

AUse rates between 0.55 and 1.5 kgtt{§encor75DF)

ACan apply from planting up to emergence

APre and postemergent weed control

AUptake is primarily by rootssome uptakevia foliage

ARainfall is needed for full activatioand to prevent crop injury on some varieties
ANeed heat and sunlight to maximise efficacy

AHas a variety of registered tammkix partners

AControls a broad spectrum of broadleaves and annual grasses

A[\lé Yo Qa |jdzl NI SNE LEicoikave bekr2dgciimeNEIAnPEI & Y (
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LoroxL {inuron)

AGroup 7¢ PSII inhibitor

AUse rates between 2.3 and 4.6 L'tha

ACan apply from planting to emergence

APre and postemergentweedcontrol

APrimarily absorbed by rootdess so by foliage
ARainfall is requiredo move product to root zone
AGood control of annual grasses & broadleaf weeds
AMay cause injury on low OBbils

ACan be tanimixed with smetolachlorfor improved grass control
A Do notuse on coarse textured, low OM soil or high OM

ARagweed populations resistant liauron have been identified in NS

o A Vd Pal e

Al dZNNBy Gt e Ay@SadAaalridAay3d adzallSOGSR
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Dual Il Magnum {setolachlo)

AGroup 15 Inhibition of cell division

AUse rates between 1.25 and 1.75 Ltha

ACan apply from pr@lanting all the way up to ground crack
AHas variety issuespotato variety responses not well studied
APreemergent weed control

AUptake in grasses througferminating shoot absorbed irshoots and roots of
germinating broadleaves

A Controls annual grasses and some broadleaf weeds (nightshade, suppression of
pigweed)

ARainfall within 10 days is requirefbr maximum preemergence activity
ACan be soil incorporated to improve peenergentactivity

AProvides 1014 weeks of residual control

AWinter cereals can be plantedsmonths postapplication
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Boundary LQD {wetolachlor+ metribuzin

AGroup 5 + Group 15

AUse rates of Boundary LQD between 1.85 and 2.5L ha

ARefer to label oSencorand Dual if tankmixing

ABroad spectrum of annual grass and broadleaf control

AWill not control PSHnhibitor resistant weeds

AResistance to-metolachlordocumented in pigweed species in the US
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Results from our trials (Dual Il Magnum)

Poor control of
A[ ' YO Q& |j dzI NI S N&A

Moderate control of
AShepard's purse
AWild buckwheat & smartweeds
ASmooth crabgrass

Marketable yield equivalent to weefillee




Results from our trials (Boundary LQD)

Great control of PSHusceptiple
ft ' YOQa |jdzr NU S NER

Excellent control of all other species
We noted some smooth crabgrass

Marketable yield equivalent to weefillee




Roundup/ various (glyphosate)

AGroup 9 Inhibition of EPSP synthase

AUse rates vary based on product concentration

AUse higher rates for perennials and larger weeds (>15cm tall)
ACan be appliegre-plant and preemerge up to potatgroundcrack
APostemergent control

AAbsorbed through foliage and translocated throughout the plant
AShould be applied to actively growing tissue for maximum efficacy
ANo residual activityg potatoes can be seeded after application

ANo selectivityc with enough of it, glyphosate will pretty much kill anything
not resistant

AWorldwide resistance issues
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Ilgnite/ various @lufosinate

AGroup 10c Inhibition of glutaminesynthetase

AUse rates vary from 2.7 to 5.0 L'ha

ACan be applied up to ground crack
APostemergent control

AAbsorbed by the foliage and minimally translocated
ANo residual activityand no cropping restrictions
ANon-selective perennials may regrow

ALimited incidence of resistance, mostly perennial ryegrass in New
Zealand orchards
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Frontier Max/ OutlookdimethenamidP)

AGroup 1% Inhibition of cell division

AUse lower rates with reduced OM (OM~3% use 7567 tansult label)
AAppliedanytime after planting as long g®tatoes have not emerged
APre-emergentcontrol

AUptake via shoots and rootbut primarily through developingoleoptile
AEffective on annual grasses and some broadleaf weeds (pigweed, nightshad
AProvidesseasonlong weedcontrol

ARainfall is requiredwvithin 7-10 days

ACan use shallow cultivation in absence of rainfall to move product to moist
soll zone
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Frontier Max/ OutlookdimethenamidP)

Aln cold, wet conditions, potato emergence may be delayestunted
Alf crop fails,do notre-plant potatoc plant corn, soybean or diyean
AOnlya single applicatiormay be made per year

ADo not apply within 40 days of harvest

ARecropping intervals
A 100 days for cereals
ANext spring for potato, corn, soybean, dry bean, cabbage
A 11 months for all other crops

A2016 resistance documented in pigweed species in 1llinois
AConsult the label before using
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Results from our trials

Poor control of
A[ ' YO Q& jdzl NU S
AShepard's purse
AWild buckwheat & smartweed
A Smooth crabgrass

Small marketable yield boost over
weedfree (~10%)
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Reflex fomesafen

AGroup 14c Inhibition of protoporphyrinogenoxidase (PPO)
AUse 1.0 L hy if weeds are emerged adsgral90 @ 0.1% v/v
ACan be applied at planting up to potato emergence

AProvidespre- and post-emergent control of pigweed and suppression
2F f I YoQa |jdzl NI SN&

APostemergentO2 Y U NBf 2F NI I g S Sthulmb, g A £ R
Eastern black nightshade, canola

AFor postemergent controk max of 4 leaves for most weeds, 3 for
t ' YOQa |jdzZr NI S NA
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Reflex fomesafen

ADo notcultivate within 7 days after application

ADo notapply to soils >5% OM or fine textured soils

ADo notapplyReflex to a field more than once every two years
ADo notharvestpotatoes within 70 days of application

AResistance documented in pigweed species across the soybean/ corn
belt of US

AConsult the label for using
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Results from our trials

Good control of early emerging Weeds
0dzi R2SayQid 3ISO (g

We noted,
A[ ' YO Qa |j dzI NII S NA
A Smooth crabgrass
AField mint
ACommon chickweed

Marketableyield equivalent to weed
free
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SencolSTZrpetribuzin+ sulfentrazong

AGroup 5 + 14 Inhibition ofprotoporphyrinogenoxidase (PPO)

ASTZ can have many interesting interactions in the soil
ADegradation via microbial activity

AUse rates between 157219 mL hd
AHigher rates for longer season varieties or heavy weed pressure

AUptake of STZ is primarilja roots
ASTZvill not control emerged weeds including P8ihibitor resistant species

AControls all weeds on th®encoirabel including
APSHinhibitor resistant specie® f I YO Q& ljdzZt NOUSNE 9 LA 3Ig S
AWild buckwheat
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SencolSTZrpetribuzin+ sulfentrazong

ACan be applied anytime after planting providing:
AAY AV A Y dzYof sBil¥is covéring potatoes
ASoil is settled after hilling

ADo notsoil incorporate

ADo notapply to fine textured soils with OM <1.5%
ADo notapply to any soil with OM >6%

ADo notapply to soil with pH of 7.8 of greater
ARequires rain or irrigatiorfor maximum effectiveness
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SencolSTZrpetribuzin+ sulfentrazong

ASulfentrazones persistent and can last in the soil f@ars
AWait 24 monthsafter applying STZ to a field beforeapplying

Alf drought occurs imny of those yearsgelay use of STZ biyrther years
equal to number of drought years

AResistance to STZ documented in wild oat in Manitoba & ragweed in
Delaware

AConsult the label prior to use
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Results from our trials

Good control of PSiinhibitor
NBaAadul yd 1

We noted
ALow cudweed
ASmooth crabgrass

Marketable yield equivalent
to weedfree
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Postemergent herbicides

Very limited options, mostly limited to grass herbicides

A Clethodim A Prism

A Excel A Titus Pro
A Venture

A Poast
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Grass Herbicides

AGroup 1c ACCas@nhibitor Grasse<Controlled
APostemergent control

Clethodim Annual grasses

AUse rates vary

AWidespread resistance has g,
been documented
Worldwide

Annual grasses including crabgr:

A Venture Annual grasses including crabgr:
Consult the label Quackgrass
Poast Annual grasses including crabgr:

Quackgrass
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Prism (imsulfuron

AGroup 2¢ ALS inhibitor
AUse rate of 60 g hi use a surfactant
ACan apply from emergence up to prior to initiation of flowering

AProvides posemergent weed control of annual grasses and some
broadleaves
At A3gSSR g I Y0Qa | dzI NI-DléskstageSSR (2 0 S
A Controls PSihhibitor resistant biotypes
AControls hairy nightshade

AAbsorbed through the leaves and translocated throughout the plant
AProvides control of weeds until canopy closure
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Prism (imsulfuron

Alnjury to potatoes may occur if previousiressed

ACan be tanimixed withSencorto improve control (Titus Pro)
AThis will not improve control of PSIlY KA 0 A 02 NJ NBaAradl yia

ASusceptible tdeachingin sandy soils

AMay contaminant groundwaterif water table is shallow

ADo notapply if heavy rain is forecast

AWidespread resistance to group 2 herbicides reported Worldwide
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Chronological Increase in Resistant Weeds Globally
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== Al 5 Inhibitors === Triazines == ACCase Inhibitors === Synthetic Auxins Bipyridiliums === Glycines == Lreas, Amides
Dinitroanilines
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producing regions of NB and PEI

Edmundston

Miramichi

Caribou

Summersgds
Charlottetown

M oncton

Fredericton

Millinocket

New Glasgow

Lincoln © Her Majesty the Queen in Right of Canada, as represented by the Minister of Agricultugidfdod Canad£2021) L)

Lo | BRSO



Reduced Shorter crop Reliance on Herbicide
cultivation rotations single modes of Resistance
action
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Scouting for Herbicide Resistance

Has the same herbicide mode of action been used
repeatedly on this field?

Did the same rate previously control this weed?
Are there live and dead weeds following application?
Noticed a recent decline in control?

Are other weed species being controlled by this rate?

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Agricultudgi@@Rdod Canad®021)



Spotting signs of Paihibitor resistance
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Initiated resistance testing in 2017

Collected seed samples from PEI producer flelds and the AAFC
| F NNAY3IG2y SELISNAYSYGlFf FIFNY 6K
was observed following an applicationmetribuzin
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wSaLlezyas 2F {1 YoQa | dz
and NB to Increasing doses of two herbicides

Metribuzin (Sencor/5 DF)
Group 5¢ PSII inhibitor site A
Linuron(LoroxL)
Group 7¢ PSII inhibitor site B
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Biomass (% of untreated control)
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PSHresistance appears to be due to
Sek,Gly mutation IPSbA

Target-site (psbA gene) herbicide resistance to photosystem-II inhibitors.

Mutation Substitution Species Atrazine -~ Sencor=  Lorox Bromotril

Resistance index*

Val219 [le Amaranthus powellii 5. Wats. L L-M M-H S
Kochia scoparia (L) Schrad.
Pog gnnua L,
Ser2b4 Gly Numerous species H-VH M 5-L S_I
Thr Portulaca oleracea L. VH S VH S
Asn2bb Thr Senecio vulgaris L. S L 5 H
Phe 255 [le Capsella bursa-pastoris (L.) Medik S L-H L nd
Ala 251 Val Chenopodium album L. S H 5 S

Amaranthus retroflexus L
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Practice crop and herbicide rotation

Crop Rotation Herbicide Rotation
Potato Potato
Group 5 Group 7
Wheat Maize Wheat Maize
Group 4 Group 5 Group 4 Group 5 + 27
Soybean Soybean
Group 5 Group 9
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Managing PSiesistant
t ' YOQa | dzl NI S NA

Focus on preventing weeds from setting seed

Use multiple modes of action with the
correct herbicide rate and the correct time

Use mechanical management if possible
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ManagingPSNB a A adl yvi €I Y¢
rotation years
asS O2YLISUAGAGS O20SNJ ONR LXK
guarters germination and seed shed

Use multiple modes of action with the
correct herbicide rate and the correct time

Prevent new weed seed introductions
Use certified weedree seed
Clean equipment
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Discingcover crops at the end of season reduces
subsequent weed populations in the potato year
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the potato canopy?
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