L4

Agriculture and
Agri-Food Canada

Agriculture et
Agroalimentaire Canada

70”#-“-’ o

‘ . ¢ : < - I I l a I I a g e I I I e V‘.-_'wi
> - <« 1 P. f‘. .'~_ N

:\. “ ' . 3G o . e . .
oo . \ v =4S N - ‘ ? ‘ \ - »\_\ -
' \ N ‘ Y B el ',,: Y : ~ 1% . Vv R TG - W
» ’ - ".} g L i ey el <
. N , oA A g = - B : e e “ 1 -
“',’ 4 :-‘ ) !‘ ¥ ',‘"v, a L2 2 :.' il ~ _;{ \ Ny 4 . 3
‘.‘.‘ g e ) e D < 1 5
e “ ‘ rd . : 1 ‘.
4' e . g . ¥ - " . 4

v 3
.

hE % B Andrew I\/IcKenZ|eGopS|H PhD L e s
* | Research Scientistr Weed Scrence sty e

Ly

52 , s Agrlculture and AgnFood Canada Charlot‘tetown a5 . " : %
e vandrew. mckenzie-gopsill@agr. gc.ca (902) 314683 - B o PR
s b A < o ©H|s Majesty the King in nghtof Canada, as- represented by the M|n|ster of Agnculture and- Rgud Canada (2026) g e e LR ' = ,rf":' ey

SN T -

3 . N > . 3 § —


http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjLlMq9hK3PAhUk0YMKHQhaDcsQjRwIBw&url=http://www.compositesinnovation.ca/about/&psig=AFQjCNHARQz-GwgA8T8RmJUxe8d5swgpzw&ust=1474979325161059
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Weed competition costs Canadian potato producer:
upwards of $672 million in lost yield potential annua

Weeds reduce potato Minimal herbicide Reduced
yield by 44% options cultivation

Ganie et al (2023
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Delaying weed control costs producers yield

High quackgrass pressure

250 acres of potatoes
Potato price = $15/cwt
400 cwt/acre

$1.5 million
emergence (cwt/acre) ($/acre) acres (9)
1020 255,000
20 155 2328 582,000
30 206 3090 772,500
120 351 5268 1,317,000

2024 Agriinsurance Unit Price
Baziramkenga& Leroux 1994
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Grasses vs Broadleaves

Weeds can be divided mto two Iarge groups

Monocots Dicots
Grasses Broadleaves
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ldentifying Grasses
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Parts of a grass plant
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Rolled in the Bud Folded in the Bud

University of Georgia, College of Agricultural and Environmental Sciences
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Ligules

Membranous

bsent
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Auricles
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Vegetative Growth

Rhizomes
Under-ground stems

Tillers
Branches
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ldentifying Broadleaves



Figure 1. Plant description.
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Broadleaf Morphology

Hypocotyl

Radicle

Cotyledon (simple leaf)
Cotyledonary node

Tap root

Lateral (branch) root 7
First true leaf 9
(unifoliolate) 3

Trifoliolate leaflet

Terminal bud g
Axillary buds
Hypocotyl arch

Nodes (point of
leaf attachment)

. Nodules
14.

Root hairs
North Dakota State University Extension
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Cotyledon morphology

o1 |

ORBICULAR OBLONG ELONGATED LINEAR
OMAFRA

UNUSUAL
4 N\
\_ SPADE HEART SQUARE J

OMAFRA
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Leaf morphology

Compound
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Alternate

Opposite

Whorled
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Vegetative reproduction

Stolons
Above-ground stems

Rhizomes
Below-ground stems

Adventitious root system
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Other distinguishing features

Clasping leaves

Spines or thorns

Presence or absence of hair
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Annual Grasses

Barnyardgrass ' R
Echinochloa crus-galli S5 Uliwersity of Minnesota Extensic
No auricles Foxtails
No ligule Setariaspp.

Hairy ligule

Distinctive seed head
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Smooth crabgrass

© Aa‘.). Patton }\ . + B
Crabgrasses Digitariaspp.)
Membranous ligule
Smooth crabgrass may have hairs

Large crabgrass hairy on both leaf surfaces
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Perennial Grasses

Quackgrassor Couchgrass
(Agropyronrepens)
Membranous ligule

Clasping auricles
Rhizomes
Hair may be present or absent



http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj08Zyh94HVAhUDrD4KHXyjAB0QjRwIBw&url=http://www.weedinfo.ca/en/weed-index/view/id/AGGRE&psig=AFQjCNGactuwUXgTHJC2TB8BSw80_lTKkQ&ust=1499886619430539

Unclassified / Non classif

Yellow nutsedge

——

species council
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Chickweeds CCaryophyIIacea)s

Mouse-ear chickweed
Cerastium fontanum

Stitchwort
Stellariagraminea

Common hickwed
Stellariamedia



CornSpurry(Caryophyllaceap
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Mint Familyl{amiaceaé

Hemp-nettle (Galeopsistetrahit)
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Bedstraw, Cleaverg3aliumspp.)
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Lambsquarters & Pigweed
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Lambsquarters (Chenopodim album) Redroot pigweed Amaranthusretroﬂs)
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Mustard FamilyBrassicaceag

e
PSlE A

Wildmustard ~ EG613GE | T k1 LA o
SinapisarvensisCapsella bursa-pastoris

f

Stinkweed Brown mustard
Thlaspiarvense Brassicajuncea
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Smartweed FamilyPplygonaceag

. Smartweed

x_C I_ ' kKt Wao eljbll]bonumspp.
Persicariamaculosa

Wild buckwheat
Polygonumconvolvulus

Sheep sorrel
Rumexacetosella %
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RagweedAmbrosiaartemisiifolig
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Unclassified / Non classifi
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Annual sow thistle
Sonchusoleraceus

Spiny annual sow thistle
Sonchusasper

Perennial sow thistle
Sonchusarvensis
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oldenrod & Canada thistle

Canada goldenrod
Solidagocanadensis

Canada tistle
Cirsium arvense
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Less common

4‘«* ( G R e N ; P &
Eastern black nlghtshade OMAFRA
Solanum ptychanthum

Sand spurry
Spergulariarubra

Field violet
Violaarvensis

Oxeye daisy
Leucanthemumvulgare

\ o T

L Tufted vetch Greon Diaweed

Corn speedwell Viciacracca A reenhplgwee i
Veronicaarvensis maranthus powell
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Volunteer Crops




Unclassified / Non classifi
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Cam pbeliton

Nearly half of potato fields surveyed have an
herbicide resistant weed

Edmurdsion

‘\4..‘,_.__,. - s =) L2
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Lincoin Truro

McKenzie-Gopsill et al. (2020); Heap (202%

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



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?

Unclassified / Non classifi
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Spottlng signs of PShhibitor reS|stance
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If resistance is suspected
switch up your premerge

o

Frontier Max Boundary LQD
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Herbicide options for managing group 5 resistant
broadleaves prior to potato emergence

Product Preemergent Postemergent Controls group 5 resistant species?
act|V|ty act|V|ty

Sencor75DF

LoroxL
Dual Il Magnum

Frontier Max

Boundary LQD
Reflex

Prism SG

Glyphosate (various)

Depends

Better on pigweed
Suppression oflambsquarters

No
Suppression of both

Pigweed control
Suppression oflambsquarters

Suppression (4 cm max) of both

Yes

McKenzie Gopsill et al. (2020)
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Herbicide options In potato

Pre-weed and potato emerge products can be applied from planting
up to prior to ground crack

Post-weed emerge, prepotato emerge can be applied from planting
up to prior to ground crack

Post-weed, post-potato emerge products applied postemergence

Sencor Sencor
Lorox
Reflex Sey e
Dual Il Magnum Lorox :
Prism
Boundary LQD Reflex
. Group 1s
Frontier Max Glyphosate

Reflex Reglone



Unclassified / Non classifi

Dual Il Magnum {setolachlo

AGroup 15T Inhibition of cell division

AUse rates between 1.25 and 1.75 L ha

ACan apply from preplanting all the way up to ground crack
AHas variety issues - potato variety responses not well studied
APre-emergent weed control

AUfptake In grasses througlgerminating shoot , absorbed inshoots and roots
of germinating broadleaves

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

ARainfall within 10 days is required for maximum pre-emergence activity
ACan be soil incorporated to improve preemergent activity

AProvides 1014 weeks of residual control

AWinter cereals can be planted 45 months post-application
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Boundary LQD {metolachlor+ metribuzir)

AGroup 5 + Group 15

AUse rates of Boundary LQD between 1.85 and 2.5 L-ha
ARefer to label ofSencorand Dual if tankmixing

ABroad spectrum of annual grass and broadleaf control
AWill not control PSItinhibitor resistant weeds

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

Poor control of
ALambsquarters

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

Marketable yield equivalent to weedfree

Heavy weed pressure
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Results from our trials (Boundary LQD)

Minimal control of PSHlinhibitor
resistant species

Excellent control of all other species
See late season grasses

Marketable yield equivalent to weed
free

Heavy weed pressure Light weed pressure
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TOLERANCE OF
POTATO
CULTIVARS TO
S-METOLACHLOR

s-Metolachlor (sold under the trade names Dual Il
Magnum, Komodo, and others) is a group 15
herbicide that inhibits synthesis of long -chain fatty
acids which restricts cell growth. Most uptake is by
the emerging shoots of seedlings. s -Metolachlor is | '
registered for pre  -emergence applications in .
potato prior to ground crack

Common injury froms  -metolachlor
including failure to emerge, drawstring
effect, leaf malformation, and chlorosis

s-Metolachlor is effective on many grasses and
some small -seeded broadleaves including
species resistant to other potato herbicides. Yet,
potato cultivars have varying tolerance to s
metolachlor, from no injury up to complete plant
death. Minimal information is currently available
on potato cultivar tolerance.

Researchers at AAFC in Charlottetown
have screened a variety of potato
cultivars for tolerance tos  -metolachlor.
Potatoes were hilled right after planting
and s -metolachlor applied at a rate of
1.25 L/ ha. Potato visual injury was rated
six weeks after application

Potato cultivars displayed a wide range
of symptoms to s -metolachlor with
typical injury involving leaf
malformations including stunting,
puckering, the drawstring effect, and
chlorosis. In addition to Russet Burbank,
Satina , Eva, and Dakota Russet also
showed good tolerance tos  -metolachlor.
Varieties such as Kennebec, Superior,
and Mountain Gem, however, were
severely injured and sometimes failed to
emerge. These results highlight the
varied tolerance of potato cultivars to s
metolachlor. Producers should still
evaluate this product on a small area
when using it on a new variety and as
] ! AKoArr aNRN&E ae At N B : e - o
@@ > / before using any herbicide. -

E

o (‘Vﬁ XS TR Contact Dr. Andrew McKenzie  -Gopsill for
& ¥ % @ A ° ount

- - ’ 4 more information:
Superior Mountain Gem

andrew.mckenzie -gopsill@agr.gc.ca

Agriculture and Agriculture et
Agri-Food Canada  Agroalimentaire Canada
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Frontier Max (dimethenamlel)

AGroup 15T Inhibition of cell division

AUse lower rates with reduced OM (OM~3% use 756 g-haonsult label)
AApplied anytime after planting as long apotatoes have not emerged
APre-emergent control

AUptake via shoots and roots but primarily through developingcoleoptile

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

AProvidesseason-long weed control
ARainfall is required within 7-10 days

ACan use shallow cultivation in absence of rainfall to move product to
moist soil zone
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Frontier Max (dimethenamlel)

Aln cold, wet conditions, potato emergence may be delayed or
stunted

Alf crop fails, do not re-plant potato T plant corn, soybean or dry
bean

AOnly a single application may be made per year
ADo not apply within 40 days of harvest

ARe-cropping intervalsT
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 lllinois
AConsult the label before using
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Results from our trials

Poor control of
ALambsquarters
AShepard's purse

AWild buckwheat &
smartweeds

A Smooth crabgrass

Small marketable yield boost over
weed-free (~10%)

Heavy weed pressure Light weed pressure



Reflex fomesafer)

AGroup 14T Inhibition of protoporphyrinogen oxidase (PPO)
AUse 1.0 L hd, if weeds are emerged add\gral90 @ 0.1% v/v
ACan be applied at planting up to potato emergence

AProvidespre- and post-emergent control of pigweed and
GcOHKt Whececl qldl i

t 2 GGl It +t RYUWY™MN

APost-emergent HY U q | Y i
Eastern black nightshade, cano

a

Yn Wl ¢ Ns 1J1J ks

Unclassified / Non classifi
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AFor postemergent control T max of 4 leaves for most weeds, 3 for

GcOHKt Whecl qldl i
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Reflex fomesafer)

ADo not cultivate within 7 days after application

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

ADo not apply Reflex to a field more than once every two years
ADo not harvest potatoes 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
He qWI YIJt Uk qWNI1Jaq Waq

We noted,
ALambsquarters
ASmooth crabgrass
AField mint
ACommon chickweed

Marketable yield equivalent to weed
free

Heavy weed pressure Light weed pressure



Weed biom
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Improved weed control with Boundary + Reflex
(Pre) oveBencorPre) + Reflex (Post)

Boundary LQOD Boundary LOD + Sencor (Pre) + Sencor (Pre) +
(Pre) Reflex (Pre) Reflex (Post)  BioLink (Post)ss



Improved weed control with Boundary + Reflex
(Pre) oveBencor(Pre) + Reflex (Post)

T 2 P PR
Sencor(Pre) + Reflex (Post)




there Is risk of ground crack

nclassified / Non classifi



