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Marketable yield loss due to uncontrolled 
weeds in potato is estimated to be 30%
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Integrated Weed Management

Chemical Biological

Cultural Mechanical

Integrated
Weed

Management

Preventative
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Know your weeds!

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

Identify your weeds and adapt weed management strategies
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Grasses vs Broadleaves

Weeds can be divided into two large groups

Monocots
Grasses

Dicots
Broadleaves
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Problem weeds of PEI
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Problem weeds of PEI
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Weed ID resources
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Terminology

Mode of action ςsequence of events from herbicide uptake to plant 
ŘŜŀǘƘ άƘƻǿ ŀ ƘŜǊōƛŎƛŘŜ ǿƻǊƪǎέ

Residual ςlength of time a herbicide is effective in the environment

Selective herbicides ςHerbicides which control different species
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Herbicide use pattern terminology

Pre-plant ςǇǊƻŘǳŎǘǎ ŀǇǇƭƛŜŘ ǇǊƛƻǊ ǘƻ ǇƭŀƴǘƛƴƎ άōǳǊƴ Řƻǿƴέ

Pre-emergence ςapplied post-planting but pre-potato emergence

Post-emergence ςproducts applied post-potato emergence
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Use of a product name does not constitute 
endorsement of that product
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.ŜŦƻǊŜ ǇƭŀƴǘƛƴƎ άōǳǊƴ Řƻǿƴέ ƘŜǊōƛŎƛŘŜǎ

If perennial weeds are a known issue in a field, a pre-plant burn down 
can help to control those weeds and prevent them from establishing

ÅEptam8E

ÅGlyphosate (Roundup)
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Eptam(EPTC) 

ÅGroup 8 ςInhibition of lipid synthesis (not via ACCaseinhibition)

ÅUse rates between 4.25 and 8.5 L ha-1ςuse higher rates for dense stands

Å¦ǇǘŀƪŜ Ǿƛŀ ǳƴŘŜǊƎǊƻǳƴŘ Ǉƭŀƴǘ ƻǊƎŀƴǎ όǊƻƻǘǎΣ ǎŜŜŘǎΣ ŜǘŎΧύ

ÅHas to be soil incorporated (disks, cultivator or with irrigation)

ÅDoes not needrainfall for activation 

ÅSusceptible to leachingwith heavy rainfall

ÅPrimarily targets grasses

ÅModerate activity on corn spurryΣ ƭŀƳōΩǎ ǉǳŀǊǘŜǊǎΣ ƴƛƎƘǘǎƘŀŘŜǎΣ ǇƛƎǿŜŜŘ ŀƴŘ 
chickweed 

ÅProvides season-long weed control

ÅCan be tank-mixed with Sencor
ÅDo not use higher than 0.75 kg ha-1 of Sencor75 DF in a tank-mix
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Pre-emergent 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

ÅSencor
ÅLorox
ÅDual II Magnum
ÅBoundary LQD

ÅGlufosinate
ÅGlyphosate
ÅFrontier Max (Outlook)
ÅReflex
ÅSencorSTZ
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Sencor75DF (metribuzin)
ÅGroup 5 ςPSII inhibitor 

ÅUse rates between 0.55 and 1.5 kg ha-1 (Sencor75DF)

ÅCan apply from planting up to emergence

ÅPre- and post-emergent weed control

ÅUptake is primarily by roots, some uptake via foliage

ÅRainfall is needed for full activation and to prevent crop injury on some varieties

ÅNeed heat and sunlight to maximise efficacy

ÅHas a variety of registered tank-mix partners

ÅControls a broad spectrum of broadleaves and annual grasses

Å[ŀƳōΩǎ ǉǳŀǊǘŜǊǎ ǇƻǇǳƭŀǘƛƻƴǎ ǊŜǎƛǎǘŀƴǘ ǘƻ Sencorhave been documented in PEI & 
NB
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LoroxL (linuron)
ÅGroup 7 ςPSII inhibitor
ÅUse rates between 2.3 and 4.6 L ha-1

ÅCan apply from planting to emergence
ÅPre- and post-emergent weed control
ÅPrimarily absorbed by roots, less so by foliage
ÅRainfall is required to move product to root zone
ÅGood control of annual grasses & broadleaf weeds
ÅMay cause injury on low OM soils
ÅCan be tank-mixed with s-metolachlorfor improved grass control
ÅDo not use on coarse textured, low OM soil or high OM 

ÅRagweed populations resistant to linuronhave been identified in NS
Å/ǳǊǊŜƴǘƭȅ ƛƴǾŜǎǘƛƎŀǘƛƴƎ ǎǳǎǇŜŎǘŜŘ ƛƴŎƛŘŜƴŎŜ ƻŦ ǊŜǎƛǎǘŀƴŎŜ ƛƴ ƭŀƳōΩǎ ǉǳŀǊǘŜǊǎ
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Dual II Magnum (s-metolachlor)
ÅGroup 15 ςInhibition of cell division

ÅUse rates between 1.25 and 1.75 L ha-1

ÅCan apply from pre-planting all the way up to ground crack

ÅHas variety issues - potato variety responses not well studied

ÅPre-emergent weed control

ÅUptake in grasses through germinating shoot, absorbed in shoots and roots of 
germinating broadleaves

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

ÅRainfall within 10 days is required for maximum pre-emergence activity

ÅCan be soil incorporated to improve pre-emergent activity

ÅProvides 10-14 weeks of residual control

ÅWinter cereals can be planted 4-5 months post-application
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Boundary LQD (s-metolachlor+ metribuzin)

ÅGroup 5 + Group 15

ÅUse rates of Boundary LQD between 1.85 and 2.5 L ha-1

ÅRefer to label of Sencorand Dual if tank-mixing

ÅBroad spectrum of annual grass and broadleaf control

ÅWill not control PSII-inhibitor resistant weeds

ÅResistance to s-metolachlordocumented in pigweed species in the US
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Results from our trials (Dual II Magnum)

Poor control of
Å[ŀƳōΩǎ ǉǳŀǊǘŜǊǎ

Moderate control of 

ÅShepard's purse

ÅWild buckwheat & smartweeds

ÅSmooth crabgrass

Marketable yield equivalent to weed-free



Results from our trials (Boundary LQD)

Great control of PSII-susceptible 
ƭŀƳōΩǎ ǉǳŀǊǘŜǊǎ

Excellent control of all other species

We noted some smooth crabgrass

Marketable yield equivalent to weed-free



Roundup/ various (glyphosate)

ÅGroup 9 ςInhibition of EPSP synthase
ÅUse rates vary based on product concentration
ÅUse higher rates for perennials and larger weeds (>15cm tall)
ÅCan be applied pre-plant and pre-emerge up to potato ground crack
ÅPost-emergent control
ÅAbsorbed through foliage and translocated throughout the plant
ÅShould be applied to actively growing tissue for maximum efficacy
ÅNo residual activity ςpotatoes can be seeded after application
ÅNo selectivity ςwith enough of it, glyphosate will pretty much kill anything 

not resistant
ÅWorldwide resistance issues
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Ignite/ various (glufosinate)

ÅGroup 10 ςInhibition of glutamine synthetase

ÅUse rates vary from 2.7 to 5.0 L ha-1

ÅCan be applied up to ground crack

ÅPost-emergent control

ÅAbsorbed by the foliage and minimally translocated

ÅNo residual activity and no cropping restrictions

ÅNon-selective, perennials may regrow

ÅLimited incidence of resistance, mostly perennial ryegrass in New 
Zealand orchards
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Frontier Max/ Outlook (dimethenamid-P)

ÅGroup 15 ςInhibition of cell division

ÅUse lower rates with reduced OM (OM~3% use 756 g ha-1, consult label)

ÅApplied anytime after planting as long as potatoes have not emerged

ÅPre-emergentcontrol

ÅUptake via shoots and roots but primarily through developing coleoptile

ÅEffective on annual grasses and some broadleaf weeds (pigweed,  nightshade)

ÅProvides season-long weed control

ÅRainfall is required within 7-10 days

ÅCan use shallow cultivation in absence of rainfall to move product to moist 
soil zone
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Frontier Max/ Outlook (dimethenamid-P)
ÅIn cold, wet conditions, potato emergence may be delayed or stunted

ÅIf crop fails, do not re-plant potato ςplant corn, soybean or dry bean

ÅOnly a single application may be made per year

ÅDo not apply within 40 days of harvest

ÅRe-cropping intervals ς
Å100 days for cereals

ÅNext spring for potato, corn, soybean, dry bean, cabbage

Å11 months for all other crops

Å2016 resistance documented in pigweed species in Illinois

ÅConsult the label before using
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Results from our trials

Poor control of
Å[ŀƳōΩǎ ǉǳŀǊǘŜǊǎ

ÅShepard's purse

ÅWild buckwheat & smartweeds

ÅSmooth crabgrass

Small marketable yield boost over 
weed-free (~10%)
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Reflex (fomesafen)
ÅGroup 14 ςInhibition of protoporphyrinogenoxidase (PPO)

ÅUse 1.0 L ha-1, if weeds are emerged add Agral90 @ 0.1% v/v 

ÅCan be applied at planting up to potato emergence 

ÅProvides pre- and post-emergent control of pigweed and suppression 
ƻŦ ƭŀƳōΩǎ ǉǳŀǊǘŜǊǎ

ÅPost-emergentŎƻƴǘǊƻƭ ƻŦ ǊŀƎǿŜŜŘΣ ǿƛƭŘ ƳǳǎǘŀǊŘΣ ƭŀŘȅΩǎ-thumb, 
Eastern black nightshade, canola

ÅFor post-emergent control ςmax of 4 leaves for most weeds, 3 for 
ƭŀƳōΩǎ ǉǳŀǊǘŜǊǎ
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Reflex (fomesafen)

ÅDo not cultivate within 7 days after application

ÅDo not apply to soils >5% OM or fine textured soils

ÅDo not apply Reflex to a field more than once every two years

ÅDo not harvest potatoes within 70 days of application

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

ÅConsult the label for using

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Agriculture and Agri-Food Canada (2021)



Results from our trials
Good control of early emerging weeds 
ōǳǘ ŘƻŜǎƴΩǘ ƎŜǘ ǘƘŀǘ ǎŜŎƻƴŘ ŦƭǳǎƘ

We noted,

Å[ŀƳōΩǎ ǉǳŀǊǘŜǊǎ

ÅSmooth crabgrass

ÅField mint

ÅCommon chickweed

Marketable yield equivalent to weed-
free
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SencorSTZ (metribuzin+ sulfentrazone)
ÅGroup 5 + 14 ςInhibition of protoporphyrinogenoxidase (PPO)

ÅSTZ can have many interesting interactions in the soil
ÅDegradation via microbial activity

ÅUse rates between 157 ς219 mL ha-1 

ÅHigher rates for longer season varieties or heavy weed pressure

ÅUptake of STZ is primarily via roots
ÅSTZ will not control emerged weeds including PSII-inhibitor resistant species

ÅControls all weeds on the Sencorlabel including
ÅPSII-inhibitor resistant speciesόƭŀƳōΩǎ ǉǳŀǊǘŜǊǎ ϧ ǇƛƎǿŜŜŘǎύ

ÅWild buckwheat

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Agriculture and Agri-Food Canada (2021)



SencorSTZ (metribuzin+ sulfentrazone)

ÅCan be applied anytime after planting providing:
ÅA ƳƛƴƛƳǳƳ ƻŦ мέ of soil is covering potatoes 

ÅSoil is settled after hilling 

ÅDo not soil incorporate

ÅDo not apply to fine textured soils with OM <1.5%

ÅDo not apply to any soil with OM >6%

ÅDo not apply to soil with pH of 7.8 of greater

ÅRequires rain or irrigation for maximum effectiveness
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SencorSTZ (metribuzin+ sulfentrazone)

ÅSulfentrazoneis persistent and can last in the soil for years

ÅWait 24 months after applying STZ to a field before re-applying

ÅIf drought occurs in any of those years, delayuse of STZ by further years
equal to number of drought years

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

ÅConsult the label prior to use

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Agriculture and Agri-Food Canada (2021)



Results from our trials

Good control of PSII-inhibitor 
ǊŜǎƛǎǘŀƴǘ ƭŀƳōΩǎ ǉǳŀǊǘŜǊǎ

We noted

ÅLow cudweed

ÅSmooth crabgrass

Marketable yield equivalent 
to weed-free
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Post-emergent herbicides

Very limited options, mostly limited to grass herbicides

ÅClethodim
ÅExcel 
ÅVenture 
ÅPoast

ÅPrism 
ÅTitus Pro
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Grass Herbicides

ÅGroup 1 ςACCaseinhibitor

ÅPost-emergent control

ÅUse rates vary

ÅWidespread resistance has 
been documented 
Worldwide

ÅConsult the label

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Agriculture and Agri-Food Canada (2021)

Herbicide GrassesControlled

Clethodim Annual grasses 

Excel Annual grasses including crabgrass

Venture Annual grasses including crabgrass
Quackgrass

Poast Annual grasses including crabgrass
Quackgrass



Prism (rimsulfuron)
ÅGroup 2 ςALS inhibitor

ÅUse rate of 60 g ha-1 - use a surfactant

ÅCan apply from emergence up to prior to initiation of flowering

ÅProvides post-emergent weed control of annual grasses and some 
broadleaves
ÅtƛƎǿŜŜŘ ϧ ƭŀƳōΩǎ ǉǳŀǊǘŜǊǎ ƴŜŜŘ ǘƻ ōŜ ŀǘ ƳŀȄƛƳǳƳ н-3 leaf stage

ÅControls PSII-inhibitor resistant biotypes

ÅControls hairy nightshade

ÅAbsorbed through the leaves and translocated throughout the plant

ÅProvides control of weeds until canopy closure

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Agriculture and Agri-Food Canada (2021)



Prism (rimsulfuron)

ÅInjury to potatoes may occur if previously stressed

ÅCan be tank-mixed with Sencorto improve control (Titus Pro)
ÅThis will not improve control of PSII-ƛƴƘƛōƛǘƻǊ ǊŜǎƛǎǘŀƴǘ ƭŀƳōΩǎ ǉǳŀǊǘŜǊǎ

ÅSusceptible to leachingin sandy soils

ÅMay contaminant groundwater if water table is shallow

ÅDo not apply if heavy rain is forecast

ÅWidespread resistance to group 2 herbicides reported Worldwide
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t{LL ƛƴƘƛōƛǘƻǊ ǊŜǎƛǎǘŀƴǘ ƭŀƳōΩǎ ǉǳŀǊǘŜǊǎ ŀǊŜ ŦƻǳƴŘ ƛƴ Ǉƻǘŀǘƻ 
producing regions of NB and PEI

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Agriculture and Agri-Food Canada (2021)



Reduced 
cultivation

Shorter crop 
rotations

Reliance on 
single modes of 

action

Herbicide 
Resistance
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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 Agriculture and Agri-Food Canada (2021)



Spotting signs of PSII-inhibitor resistance

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Agriculture and Agri-Food Canada (2021)



Initiated resistance testing in 2017

Collected seed samples from PEI producer fields and the AAFC 
IŀǊǊƛƴƎǘƻƴ ŜȄǇŜǊƛƳŜƴǘŀƭ ŦŀǊƳ ǿƘŜǊŜ ǇƻƻǊ ŎƻƴǘǊƻƭ ƻŦ ƭŀƳōΩǎ ǉǳŀǊǘŜǊǎ 

was observed following an application of metribuzin

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Agriculture and Agri-Food Canada (2021)



wŜǎǇƻƴǎŜ ƻŦ ƭŀƳōΩǎ ǉǳŀǊǘŜǊ ǇƻǇǳƭŀǘƛƻƴǎ ŦǊƻƳ t9L 
and NB to increasing doses of two herbicides

Metribuzin(Sencor75 DF)

Group 5 ςPSII inhibitor site A

Linuron(LoroxL)

Group 7 ςPSII inhibitor site B  
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[ŀƳōΩǎ ǉǳŀǊǘŜǊǎ ǇƻǇǳƭŀǘƛƻƴǎ ŦǊƻƳ t9L ŀƴŘ b. 
are resistant to metribuzin

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Agriculture and Agri-Food Canada (2021)



PSII-resistance appears to be due to 
Ser264Gly mutation is psbA

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Agriculture and Agri-Food Canada (2021)

Atrazine Sencor Lorox Bromotril



Practice crop and herbicide rotation

Crop Rotation Herbicide Rotation
Potato

Group 5

Maize
Group 5

Soybean
Group 5

Wheat
Group 4

Potato
Group 7

Maize
Group 5 + 27

Soybean
Group 9

Wheat
Group 4
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Managing PSII-resistant 
ƭŀƳōΩǎ ǉǳŀǊǘŜǊǎ ƛƴ Ǉƻǘŀǘƻ ȅŜŀǊ
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

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Agriculture and Agri-Food Canada (2021)



Managing PSII-ǊŜǎƛǎǘŀƴǘ ƭŀƳōΩǎ ǉǳŀǊǘŜǊǎ ƛƴ 
rotation years 

¦ǎŜ ŎƻƳǇŜǘƛǘƛǾŜ ŎƻǾŜǊ ŎǊƻǇǎ ǘƻ ǎǳǇǇǊŜǎǎ ƭŀƳōΩǎ 
quarters 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 weed-free seed

Clean equipment

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Agriculture and Agri-Food Canada (2021)



Discingcover crops at the end of season reduces 
subsequent weed populations in the potato year

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Agriculture and Agri-Food Canada (2021)
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/ŀƴ ǿŜ ŎƻƴǘǊƻƭ ƭŀƳōΩǎ ǉǳŀǊǘŜǊǎ ƻǾŜǊ-topping 
the potato canopy?
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