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Pref ace

National crop profiles are developbg thePest Management PrograrhAgriculture and AgrFood
CanadqAAFC). The national crop profilegrovide baseline information on crop production and pest management
practices and document the pest management needs and issues faced by growers. This information is developed
through extensive consultation with stakeholders.

Information on pesissues andnanagement practices is provided for information purposes 6oty
detailed information on growingwveet cornthe reader is referred to provincial crop production guides and
provincialministry websites listed in the Resources Section at the end ofdfile.d-or guidance aboutrop
protection productsegistered for pests amweet cornthe reader is referred to provincial crop production guides and
Health Canada’s Pesticide label database

Everyeffort has been made to ensure that the information in this publication is complete and accurate.
Agriculture and AgriFood Canada does not assume liability for errors, omissions, or representations, expressed or
implied, contained in any written or oedmmunication associated with this publication. Errors brought to the
attention of the authors will be corrected in subsequent updates.

Agriculture and AgrFood Canadgratefully acknowledges the contributions of provincial crop specialists,
industry speialists and growers in the gathering of information for this publication.

For inquiries regarding the contents of the profile, please contact:

Crop Profiles Coordinator
Pest Management Centre
Agriculture and AgrFood Canada
Building 57, 960 Carling Ave
Ottawa, ON, Canada K1A 0C6

aafc.pmcinfeclainfo.aac@canada.ca
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Crop Pr biwicled fComr n
in £da

Corn Zea maykis a member of the grag3daceag family. It has been grown as a farm
crop for more than 800 yearEhe crop ighoughtto have originated frora grassy weed
commonly found in Central and South America. Plant selection by native farmers resulted in
changes in the genetic makeup of the species mmer Immigrant European farmers who grew
corn in the United States and adjacent areas of southern Canada continued this process. Two
types of corn emerged from thgenetic selection, field corn and sweet corn.

Today, feld corn is mainly used as aninfaed or for industrial uses whiteaditional
sweet corrvarieties and thoseavith higher sugar conterdareused for human consumptiobhe
sweet trait resulted from a mutation in the starchy gste {wo newgenescontribute tahe
sweetness of cortheyare thesugaryenhancedyene §€), andthe supersweet gensl{d. Some
varieties are calletriplesweet as they hava mixture of the twesweetgenes (75%eand 25%
sh2. Modern sweet corn varietiémve combinations dhesu, seandsh2genes and other genes
governing flavouyresulting invarieties with differing levels of sweetness

Sweet corn is consumed both as a fresh vegetable and processed product. When used as a
fresh crop, sweet corn must be refrigerated immediately and noweadrket quickly in order to
retain its sweet quality, which means fresh sweet caarédy exported to other countries.

Crop Production

Industry Overview

Harvested sweet corn is purchased by consumers in four mdr&sts baby corn (often
frozen), frozen and canned. While sweet corn is commerdyablein late summer and early
fall as a fresh produthe majority ofproduction isused for processing as a frozen or canned
product.Baby corn, which is hand harvest®eb days after the silks appear, makes up a small
portion of sweet corn sales. Sweet coralssmade into breakfast cergabread, snack foods
and corn syruand can beised to make bourbon or whisky

Sweet corn is one of the major field grown vegktaioops in Canada, with a farm gate
value of $7& million and 187, 8 metric tonnes produced in 2018. Sweet corn is grown in all
provinces and in 2018 with B/1ha planted, it was the most extensively planted vegetable in
Canada.



Table 1. General production information in 2018

. Sweet corn
Canadian Marketed
Productiont 187,819 metric tonnes
Planted: 17,551 hectares
Total farm valué $76.2 million

Fresh: 2.84 kg/ person
Canned: 1.99 kg/person
Frozen: 1.41 kg/person

Sweet corn
consumption in Canada

Exports $27.4 million

Imports? $10.7 million

IStatistics Canada. Table-32-036501 (formerly CANSIM 0010013)- Area, production and farm gate
value of vegetables (database accessed-Q62®).

“Statistics Canada. Table-32-005401 (formerly CANSIM 0020011)- Food available in Canada (dbse
accessed: ZD-06-26).

SStatistics Canada. Canada International Merchandise Trade Database (accesS&R2BD29S # 071040
Sweet corn, frozenyncooked, steamed, boiled in water

Production Regions

Sweet corn igirownin all regions of Canada, with the majority2ff18production
occurringin Ontario(8,003 ha 46% of the national acreage) and Quel@®881ha; 40%.
Significant production ofweet corn also occurs British Columbia(1,012 ha; 6%and Alberta
(1,005 ha6%),seeTable 2.

Table 2. Distribution of sweet cornproduction by province, 2018

Area planted! Marketed production?
. Total farm
Sl (hectares) (metric tonnes) and value? ($)
Regions and percentage percentage
Sweet corn
Bl 1,012 ha (6%) 6,577 m.t. (4%) $8.5 million
Columbia ’ ’ " '
Alberta 1,005 ha (6%) 13,027 m. t. (7%) $4.2 million




Table 2. Distribution of sweet cornproduction by province, 2018 (continued)

Area planted* Marketed production?
. Total farm
Praduction (hectares) (metric tonnes) and value? ($)
Regions and percentage percentage
Sweet corn
Ontario 8,003 ha (46%) 101,076 m. t. (54%) $36.7 million
Quebec 6,981 ha (40%) 64,201 m. t. (34%) $23.3 million
Canada 17,551 ha 187,819 m. t. $76.2 million

1Source: Statistics Canada. Table132036501 (formerly CANSIM 0010013)- Area, production and farm
gate value of vegetabl¢database accessed: 202026).

Cultural Practices

Sweet corn can be grown on most soil types but the crop does best-oinaivedt soils
or soils that are effectively tile drained. Sandy soils warm faster in spring and are more suitable
for early plantings, whereaslay and loamy soilsyhich holdmore water, are more suitatite
late season pduction By avoiding growingsweet corn in rotation after field corn possible
insect and disease carryover in the sail be reducedror corn production, soil pi$
maintained betwees.8and 6.8 Most corn requires supplemental nitrogen, either through
biological amendments, such as marurfom synthetic fertilizers or from a combination of
both. Generallynitrogen applicationsanbe timed to match the needs of the growing d¢yrn
using a combination of quick release and slow release nitrogen at pl#&singll, aportion of
the nitrogercan beapplied at the time of plantingndthe remainder siddressedr top-dressed
whenthe cornstalkis about a foot in heighapproximately 30.5 cnjr hassix to severieaves

To successfully grow sweet coraeesineeds to beeleted based on thmaturityof local
soil andadaptability to local soil and climatic conditior&veet corn is planted throughout the
spring and early summer to ensure a constant supply throughout the summer and esslarall.
example, m Ontario, plantingareseparated by approximatively 80 degoas/swith growers
planting different varieties fdhe early season and late seaSwaeding depths are adjusted
based on the soil temperature and textane, may benywhere fron2 to 7 cm. Soll
temperature should be at least@ &t planting or thee may bealelayed emergence and increased
susceptibiliy of the cropto earlyseason pests.

Pollination is extremely important in the production of sweet.désnoptimum
performance, aarietyis grown in isolation from other varieties with incompatible genotypes.



Pollenfrom field cornor the pollination osh2varieties bysuandsetypes will result in
excessivestarcles.

The number of days from planting to maturity varies among corn varietes sweet
corn varieties are ready for harvest aboutdl31 days aftethe50 percentsilk stage or about
16t018 days after full silkimmediately following harvesthe field heat should be removed
from the cobs by dipping them in cool water (hydomling) in order to maximize shdlife.

Theuse of cover crops an important tool in sustainalfield vegetable productigmwith
many cover crops recognized to provide benefiteducing the pressutd nematodes, weeds
and other pests, as well as improving stilictureand optimizing nutrient cycling. A tool to
assistsweet corn growerns choosingan appropriateover croppased on seeding dates and
harvest timas avalable (http://decisiortool.incovercrops.cafonly in English).

Table 3. Sweet corn production and pest management schedule in Canada

Time of Year Activity Action

Seeding in mediurheavy, well drainedoamy soil with organic

Plant care matterwhensoil temperature reaches a minimuml8fC
. Preplant fertilizerapplications andudtivation, with and without
Soil care ; ! i
mulch (in conventional till systems ofly
May Disease management|| Plantingin warm soi] usingdiseaseolerant or reistantvarieties

Insectandmite

Shallow plantingin warm soilfor earier crop emergence
management

Cultivation ancdelimination of weedsii conventional till systems

Weed management only); application of preplant or posemergence herbicides

Plant care Seeding done at time intervalgrigation if necessary
Soil care Use ofmulchfor moisture retentiorif necessary
June Disease management| Monitoring and sprayingf necessary
Insectandmite oo .
management Monitoring and sprayingf necessary
Weed management Cultivation and eliminating wedsfrom within as well as the
9 perimeter othefield
Plant care Seeding done at time intervafgst harvestcomplete in some
growing regions
Soil care None
July Disease management|| Monitoring and sprayingf necessary

Insectandmite

management Monitoring and sprayingf necessary

Application of postemergence herbicide necessary and
mechanical cultivation and/or cover crop destruction

...continued

Weed management



http://decision-tool.incovercrops.ca/

Table 3. Sweet corn production and pest management scheduleGanada (continued)

Time of Year Activity Action
Plant care Harvest continues; irrigation, if needed
Soil care None
Disease managemel| Monitoring and sprayingf necessar
August g g praying y
Insectandmite Monitoring and sprayingf necessar
management 9 praying y
Weed management L|m|t¢d activity; goplication of posemergence herbicidés some
growing regions
Plant care Harvest continues some growing regions
Soil care None
September Disease managemel| Monitoring and sprayingf necessary
Insectandmite Monitoring and sprayingf necessar
management 9 praying y
Weed management | Limited activity
Plant care Harvesting completed
Soil care Plowing under of residues and cover crops in some growing region
October Disease managemel| Monitoring and sprayingf necessary
Insectandmite Monitoring and spraying, iiecessar
management 9 praying, y
Weed management | Limited activity




Abiotic Factors Limiting Production

Herbicide Injury

Injury can occur from herbicide applications during the growing seg@soticularly on
sensitive varietiess a result ofierbicide carryover from the previous season or drift from a
nearby field. Environmental conditioasdapplication timing also have an effect on the
incidence of herbicide injuryl'ypical symptomsncludechlorosis or yellowing of leaves and
distorted growth of foliage-erbicide injury can range from slight stunting of plants to complete
kill.

Low Temperature and Frost Injury

Low temperature injury can occur early or late in the growing seasonteimgeratures
are around the freezing point. Symptoms of injury include irregularly shaped or oddly curled
leaves with chlorotic areas. Young leaves turn a light brown to yellow. This injury may be
confused with herbicide injury. Plants can recover afit low temperature injury, as new
leaves form. Lethal low temperatsigause leaves to wilt, collapse, developadersoaked
appearance and dimjured plants become defoliated with secondary shoots and leaves forming
Yields are reduced.ow areas inields are prone to low temperature injury. The risk of low
temperature injury is reducdédplanting is delayed in the spring.

Hail Injury

Hail may destroy the exposed leaves but will not damage the growing point if it is below
the soil surface. In these cases, the t@mhageusually results in very little reduction in the final
yield. During tassel and ear development, loss of all of therkealf leavesiue tohail may result
in a 10 to 2(percentreduction in final yield. Complete leaf loss at this stage results in complete
loss of yield. Loss of leaves from hail at grain filling results in unfilled kernels, usually at the tip
of the ear.

Nutrient or Moisture Deficiency

At flowering, the number of kernels that develop silks is determixettient or moisture
deficiency(and injuryfrom hail or insects) at this stage may seriously reduce the number of
kernels that develop.



Diseasses

Key issues

1 There is a neefbr improvel cultural approaches and chemical control measures against
dampingoff in sweet corn.

1 There is a need for sweet corn varieties with improved resistance to rust, in particular late
maturing varieties.




Table 4. Occurrence of diseases in sweet corn production in Canatfa

Disease Br|t|sh_ Alberta Ontario Quebec
Columbia

Seed rot/ seedling blight
Anthracnose leaf blight
Common rust
Northern corn leaf blight
Gray leaf spot

Stewart’ s |wilt
Common smut
Head smut

Root rot
Ear rot
Nematodes
Root lesion nematode

Root knot nematode
Widespread yearly occurrence with high pest pressure.

Widespread yearly occurrence with moderate pest pressure OR localized yearly
occurrence with high pest pressure OR widespread sporadic occurrence with high
Widespread yearly occurrence with low pest pressure OR widespread sporadic ocg
with moderate pressure OR sporadic localized occurrence with high pest pressure.
Localized yearly occurrence with low to moderate pest pressure OR widespread sp
occurrence with low pressure OR localized sporadic occurrence with low to moderg
pressure OR pest not of concern.

Pest is present and of concern, however little is known of its distribution, frequency
pressure.

Pest not present.

Data not reported.

i

1Source: Sweet corn stakeholders in reporting provinces (British Columbia, Alberta, Ontario and Quebec); the data
reflect the 2018, 2017 and 2016 production years.
°Refer to Appendix 1 for a detailed explanation of colour coding of occurrence data.



Table 5. Adoption of disease management practices in sweet corn production in Candda

Common =eealiotana Common @A Stewart's

Practice / Pest seedling comn leaf .
rust wilt

smut blight blight

Varietal selection / use of resistant or tolerant vari
Planting / harvest date adjustment
Rotation with non-host crops
8 |Choice of planting site
-§ Optimizing fertilization for balanced growth and to
S  |minimize stress
< [Minimizing wounding and insect damage to limit
infection sites
Use of disease-free propagative materials (seed,
cuttings or transplants)
Equipment sanitation
Canopy management (thinning, pruning, row or pla
spacing, etc.)
- |Manipulating seeding / planting depth
-g Irrigation management (timing, duration, amount) to
o minimize disease infection periods and manage pl
&’ growth
Management of soil moisture (improvements in
drainage, use of raised beds, hilling, mounds, etc.)
End of season or pre-planting crop residue remov
management

continued



Table 5. Adoption of disease management practices in sweet corn production in Canddaontinued)

Common

Practice / Pest
smut

5 Pruning out / removal of infected material througho
'g the growing season
% Removal of other hosts (weeds / volunteers / wild
a plants) in field and vicinity
Scouting / spore trapping
o Maintaining records to track diseases
5 Soil analysis for the presence of pathogens
'% Weather monitoring for disease forecasting
= Use of precision agriculture technology (GPS, GIS)

data collection and mapping of diseases
Economic threshold

Use of predictive model for management decisions
Crop specialist recommendation or advisory bulleti
Decision to treat based on observed disease sym

Use of portable electronic devices in the field to ac|
pathogen / disease identification / management
information

Use of diverse product modes of action for resista
management
Soil amendments and green manuring involving soill
incorporation as biofumigants, to reduce pathogen
populations
Use of biopesticides (microbial and non-conventio
pesticides)

Decision making
tools

Suppression

10

Seed rot and
seedling
blight

Common
rust

Northern
corn leaf
blight

Stewart's
wilt

continued




Table 5. Adoption of disease management practices in sweet corn production in Canddaontinued)

This practice is not applicable for the management of this pest.

Seed rot and Northern ,
. Common : Common Stewart's
Practice / Pest smut seedling rust corn leaf wilt
blight blight
s Controlled atmosphere storage
g Targeted pesticide applications (banding, spot
s treatments, use of variable rate sprayers, etc.)
ug)- Selection of pesticides that are soft on beneficial
insects, pollinators and other non-target organisms
©
Q2
2 0s
2 o O |Use of cover crops (Quebec)
C o
S >
2

Information regarding the practice for this pest is unknown.

1Source: Sweet corn sta&holders in reporting provinces (Ontario and Quebec); the data reflect the 2018, 2017 and 2016 production years.
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Seed Rot and Seedling Blight (Pythium spp., Fusarium spp., Penicillium
spp., Aspergillus spp. and Rhizoctonia spp.)

Pest Information

Damage:Symptoms of seed rot and seedling blight include rotting of seed prior to germination,
slow and uneven emergence in the spramgl the failure of the seligs to emerge from the
soil. Seedlingsaffected by seed rot and seedling blighe prone to stuimg and wilting.
During cool,wetsprings the diseasesan cause extensive crop lossegmptomdiffer
depending othe causalagent Pythiumspp.damage isharacterised by dark, watsoaked
lesionson seed, seedling and rooEsisariumspp.infectionsresult inwhite, purple or pink
lesions Rhizoctoniaspp,causesunken, elongated reddisinown lesions on hymmtyls and
rootsandDiplodia spp.causegreyishwhite lesions on root&enicilliumspp, Fusariumspp.
andAspergillusspp may beassociated wht stored see@nd carcau® spoilageor initiate
diseasavhenthe seed iplantedin subsequengears

Life Cycle:The pathogens causing seed rots and seedling blights are commonly found in all soils
and often on seeds. Disease occurs priynia poorly drained soils during periods of cold,
wet weather, when soil temperatures are belowCL®enicilliumspp.andFusariumspp. are
frequently found on the seed asck ofterp r e val e nt ocornculivarpvberes we e t °
seeds appear shrunkendcracked which favous colonization bypenicillium. Fusarium
spp.andDiplodia spp. @e alsopresenin corn residueSeed and root rottingathogens
typically overwinter in soils and/ or plant debasdare able to persigbr several years.

| Pest Management |
Cultural Controls Plantinginjury-free seedn well drainedfieldsin warm soilcan help to
reducetheimpact of these pathogens.ap rotationsvith non-cereal crops can help reduce
pathogen populations in the s@ldditional management practices &®ed rots and seedling
blight are listed inTable 5
Resistant CultivarsNone available.

| Issues for Seed Rot and Seedling Blight

1. There is a need for improved cultural approaches and chemical control measures against
seed rot and seedling blightsweet corn.

Anthracnose Leaf Blight (Colletotrichum graminicola)

| Pest Information
Damage:Symptomscaused byColletotrichumgraminicolaappear as oval lesions with brown
centres and purplerown bordershatfirst developon lower leavesprogressingo upper
leaves Lesionsmay join to form streaks along midsibr leaf margirs. The injury resemites
frost damagandcaneventuallykill the plant.




Life Cycle:Thepathogen overwinters as mycelium witlsieedand corn residué.his disease is
prevalent duringvarm, wet years whreconidiaarespread bysplashingain or wind and
infectleavesandstalks.

| Pest Management
Cultural Controls: Avoid planting susceptible sweet corn varieties irtih@r reduced till fields
because th€. graminicolaoverwinters in crop residud rotation of two to three years will
help reduce overwintering inoculum.
Resistant CultivardNone identified.

Issues for Anthracnose Leaf Blight

None identified.

Common Rust (Puccinia sorghi)

| Pest Information

Damage:Puccinia sorghicauses chlorotic flecks deaves husks, leaf sheaths and stalkkich
eventually give rise to reddidbrown pustulesEntire leavesan die when infection is severe.
Severe leaf damage can result in delayed matamitlyield losses

Life Cycle:The fungus produceseveralifferent spore types, but ontlge brick-red
urediniospores are important in Canaflae pathogen overwinteos corn in the southern
United States. Urediniosparare carried northward hyind and infect corn crops i@anada
in the spring. Once established in the crop, new infections occur approximately every 14 days.
Thus, later plantings of sweet corn carelzpased tohigh spore populations as a result of
infection of early planted crops. Rust is favoured by wet seasons with high humidity and
warm temperatures

Pest Management |

Cultural Controls:Cultural practices, such as crop rotation aultivationhave no impact on the
development of rust, since it does not survive in crop resCiags can be planted eatty
escape severe infection, since spores blown in from the United States arrive too late to cause
severe damagédditional management pracéis forcommon rust are listed ifable 5

Resistant CultivarsSome varietiegire resistant to rust.

Issues for Common Rust

1. There is a need for sweet corn varieties with improved resistance,tmnpatticular late
maturing varieties
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Northern Corn Leaf Blight (Exserohilum turcicum)

Pest information

Damage:Northern corn leaf blightauses large, greyreen, elliptical lesions on the lower
leaves. Lesions may coalesce and kill the entire &adres producei the lesions often
appear asoncentric ringsgiving the spot a targdike appearance. The disease is more
problematiocon corn that has a longer growing season.

Life Cycle:The pathogewverwintersn corn debris. In the spring, conidi@ay alsobewind-
blown long distances northwehfrom the United States to corn fieMbere they cause
infection and lesion development. Conidia produced in the lear@spread bgplashing
rain and can rinfect the cropghus producingdditionalcycles of the disease. Northern corn
leaf blight 8 more severduring extended wet, cool ahdmid weather. Heavy devedso
favour disease development.

| Pest Management
Cultural Controls:Tillage helps reducerop residueandthe amount of inoculum present in the
spring.Crop rotatiorwith non-host cropsnay alsareduce disease incidenearly in the
seasonAdditional management practices fosrthern corn leaf blight are listed Trable 5
Resistant CultivarsCultivars with resistancare available.

Issues for Northern Corn Leaf Blight

None identified

Gray Leaf Spot (Cercospora spp.)

| Pest Information

Damage:Gray leaf spots a foliar diseasthatis strongly influenced by weath&iarm and
humid conditions through late July and August favour developrheat spots associated
with this disease are small pinpoint lesions surrounded by yellow halos. As lesions mature
they elongate into narrow and rectangular brown to grey spots along leaf veins and can
progress to leaf sheath and huskte seasorcornvarietiesmay show more infection than
earlier types and result in heavier yield loss. Infection occurring two weeks before and after
tasseling will causthe most damage.

Life Cycle:The fungus survives the winter on infected corn residuds field as well spres
can be spread by wind from infected fieltlsthe springrain causesporedo splash on
young corn leaveand nfection spreads when warm temperatures (24 tC3@nd humid
conditions (over 9percentelative humidity)persistover a prolongedegriod. The spread of
the diseasappears tanove upwardn the plant.
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Pest Management |

Cultural Controls:Avoid planting susceptible sweet cararietiesin no-till or reduced till fields
where more corn residues are present on the soil surface. Earyacetresand early
plantings may also suffer less damage. Include rotation in your planting sch&dulan
infected field, aoneto two-year rotatioraway from corn with fall tillage is a good practice.

Resistant CultivarsSome moderate resistancegtay leaf spoexists in sweet comarieties

Issues for Gay Leaf Spot |

None identified.

St ewar t ®anto¥distewartif)

| Pest Information

Damage:Plants infected as seedlings usually wither and Fants which survivenfectionare
stunted, have abnormal ears and often have bleached or dead @tbselsymptoms caused
by this bacterium are long, pale green streaks on leaves generally folleafiivgins,
sometimes leading to senescence of the G@hmercialvarieties are often infected, but
significant yield reductions are rare. Corn plants become more resistant to this disease as they
mature.

Life Cycle:Several insects are capable of traitsng the bacterium, but eéhcorn flea beetle
(Chaetocnema pulicar)as the primary vector. The bacterium surviveshia gut of
overwintering flea beetleandis transmitted to the new crop when flea beetles begin feeding.
Warm winter temperatusaestt in a high survival rate of insects and therefore a higher
incidence of disease in the spring.

| Pest Management |

Cultural Controls:Avoiding high levels of nitrogen and phosphorus bafp reducealisease
incidence, while high levels of calcium and potassium may decrease disease severity.
Controlling the flea beetle and managimgedsto remove alternate hosts of the beetli
help toreduce transmission of the diseaBlBwing under crop debrisid crop rotation may
also help reduce this disease. Additional
Table 5

Resistant CultivarsResistantarietiesare available.

Issues for Stewart’s Wilt

None identified.
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Common Smut (Ustilago maydis)

Pest Information

Damage:Common smut can affect all plant parts above groundusng growths on tassels,
nodes, and ears of the growing corn plantjrender the infected ears unmarketal@eowths
ontheearswill developinto darkmasse®f sporesovered by avhite or greyishmembrane.
The pathogemay kill young plantsLarge gallscancause plants tbe barrerandstunted.

Life Cycle:The pathogen overwinters as teliospores in soil, crop residues or in contaminated
seedwhere itcansurvivefor several yearsTeliospores give rise to sporidia whichusenew
infections in susceptible corn the spring Intercellular growth of the fungus stimulates the
production of galls. The galls rupture at maturity, releasing teliospbnesdisase is
common when conditions are dry and temperatures are betweenl 34°C. Spores are
spread locally by wind and can spread from field to field on contaminated farm equipment
Injuries caused by hail, insects or otheramsare ofterentrysites forsmutinfection.

Pest Management

Cultural Controls Avoiding mechanicabr herbicidenjury to plantsandmaintainingbalaned
soil fertility may help reduce the incidence of this diseRsgularmonitoring especially if
insect or weather damage lmsurred andremovinginfected plants from the fielshay
prevent further spread of the disedseng croprotatiors involving norhost cropsnay help
reduce disease severifydditional management practices fammon smut are listed in
Table 5

ResistantCultivars: Most cornvarietieshave some resistance to common smut.

Issues forCommonSmut

1. There is a need for ipmroved cultural approachgsproved varietal resistance and
chemical controls for common smut in sweet corn.

Head Smut (Sporisorium reilianum)

Pest Information

Damage:Tassels and ears become covevégtl compact masses of black spovdsch are
encased i@ greyish membranstructurescalledsori. The membraneill readily rupture to
releasehe powdery dark spores. Affected eare misshapermo not produce kests and
may be abortedPants mayalsobecome significantly dwarfed.ield is reduced as a result of
headsmutinfections.

Life Cycle:The funguscanpersistup to10 yearsin s0il and on seed as teliospor&@erminating
teliospores infect seedlings and establish a systemic infection. Sori are produced on
developing ears and tassels and give rise to new teliosptie$fungus is favoured by dry
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conditionsandtemperaturebetweer21 and28°C. The disease ispread locallyoy wind,on
contaminated machinery anmdcontaminateananure

Pest Management

Cultural Controls The incidence of head smut can be reduced thralmig crop rotatiorand
by preventing spore dissemination contaminated seed, manuaadfarm equipment.
Avoiding nitrogen deficienrsoils may also reduce incidence of head smut.

Resistant CultivarsResistant varieties of corn are available.

Issues forHead Smut |

1. There is a need for ipmroved cultural approachemproved varietal resistance apebt
control productgor head smut in sweet corn.

Root Rots (Fusarium spp., Pythium spp.)

| Pest Information |

Damage:Fusarium and Pythiurspeciesan cause root rot on sweet corn. Symptoms of root rots
canappeaias early as the-@af stagaleveloping avrown lesions of the roots. Severe root
rot may be apparent at the silking sta@gthium root rot may show darker infected roots
compare to Fusarium root rot and aboveground plants may appear yellow and stunted
however the two fungi are @én found together as a complex.

Life Cycle:These soiborne pathogens can survive in plant residues, hosts, such as grassy
speciesand in the soilRoot rot organisms can attack dead or dying plant tissueaandssist
in therotting of corn residues

Pest Management

Cultural Controls Crop rotation appears to reduce the occurrenéesafrium root rotvhile
improving soil drainage is the only wayrtanagepythium root rot

Resistant CultivarsiNone identified.

Issues for Root Rot

Noneidentified.
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Ear Rot (Fusarium spp. and various fungi)

Pest Information

Damage:Ear rot caused blyusariumspp. is the most common ear disease. Early symptoms
include a cottony mold on single or multiple kernels appearing between silking and maturity.
White streaks around kernels are also a common sympiéeuntedkernelscan be clustered
or scattered on the ea&lthough the impact of ear rot on yield is generally considered
minimal, there areeveral species of Fusariumatproduce mycotoxins, poisous by
productswhich are toxic to humans and livestodkxamples includdeoxynivalenol
mycotoxin and fumonisins. Supersweet varieties are particularly susceptible to Fusarium ear
rot infections.

Life Cycle:The fungi overwinter in soil and on crop dsb6Some ear rot is favored by warm,
rainy weather following silk emergenu#hile other ear rotdevelop under relatively dry
conditions.Infested debris is considered to be the main source of overwinggangs.

Pest Management |

Cultural Controls Cornstalks and other debris should be plowed under to reduce the inoculum
load in crop fieldsSweet corn should not be grown in rotation with or seeded into stubble of
field corn or susceptible small grains, such as wheat and barley, or planted in ortadjacen
fields having surface debris on which spores of the pathogens may be produced.

Resistant CultivarsVarieties of corn with ear rot resistance ratings are available.

Issues for Ear Rot

None identified.

Nematodes: Root Lesion Nematode (Pratylenchus spp.) and Northern Root
Knot Nematode (Meloidogyne spp.)

| Pest Information

Damage:Root lesion nematodes feed on the rootswetcorncausing yellowing, stunting and
wilting of foliage. Feeding sites also provide entrance sites for pathogenic soil bacteria and
fungi which can grow rapidly in the lesion and accelerate decomposition of root tiBsaes.
rootknot nematode damage on coppaars very similar to symptoms of nutrient
deficiencies, soil compaction or low soil pPlants appear stunted or water stresmadioots
are stunted, Ndmatode dmage appesin scattered areds.across the field.
Yield losses can begnificant.

Life Cycle:Root lesiommematodes migrate through the swifectingroots. Eggs are laid in soil
or root tissues and upon hatching, juvenile nematodes feed on plant cells killing plant tissues.
Depending on moisture, host and soil temperatheelife cycle from egg to adult can take
between 40 to 90 days with an optimum temperature ranging from 15@ 25 they
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mature, northern root knot nematodes move through the roots and establish other feeding sites
in the vascular tissue. Feedingués in gall formation, branching roots and other root

distortions. When mature, females lay eggs on the surfaces of galls. Infective-sexgmnd

juveniles develop in about two weeks teiméect new roots and form new galls.

Pest Management

Cultural Controls Elimination of infested crop residue, rotation with Aurst crops and
fallowing between crops may be effective in reducing nematodaseaat corrfields. Soil
from fields suspected to be infested can be tested for nematodes to enable grawgds to
planting in fields where these are a problem.

Resistant CultivarsNone available.

Issues for Nematodes

None identified.
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Insects and Mites

Key issues

T

There is a need for the development of new seed treatpgonhs for seed corn maggo
and wirewormThe new control products are needed due to the potential restriction

[
in the

use of neonicotinoids and the need for new control options that are safe for beneficial and

nontarget organisms.

The registration of ne controlproducts with different modes of action is required for
controland resistance managemehg&uropean corn borer and corn earworm.

There is concern that the brown marmorated stinkbag become a pest sweet corn.
Work is required talevelopmanagement approaches shduown marmorated stink
bugbecome a problem.

Monitoringto better understarttie increase in populations of rootwa(mcluding
westerncorn rootworm),cornearworm, and western bean cutworm is required.
Corn earworm ranitoring, particularly ofmigratingpopulationss needed to help
understand and manage the development of resistaBeeiltus thuringiensigBt) corn.

the
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Table 6. Occurrence of insecipests in Canadiansweet cornproduction'?

Insect and mite

British
Columbia

Alberta

Ontario

Quebec

Seed corn maggot

Flea beetles

Corn flea beetle

Redheaded flea beetle

Corn rootworms

Northern corn rootworm

Western corn rootworm

Aphids

Corn leaf aphid

Oatbirdcherry aphid

Brown marmorated stinkbug

European corn borer

Corn earworm

Fall armyworm

True armyworm

Cutworms

Black cutworm

Dark-sided cutworm

Variegated cutworm

Wireworms

White grubs

European chafer

June beetle

Japanese beetle

Sap beetles
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Table 6. Occurrence of insecpests in Canadian sweet corn productio¥? (continued)

British

Insect and mite Columbia

Alberta Ontario Quebec

Two spotted spider mite
gespread ead O C C O PDEe plIre >
Widespread yearly occurrence with moderate pestsure OR localized yearly occurrence with
high pest pressure OR widespread sporadic occurrence with high pest pressure.
Widespread yearly occurrence with low pest pressure OR widespread sporadic occurrence
moderate pressure OR sporadic localiaedurrence with high pest pressure.

Localized yearly occurrence with low to moderate pest pressure OR widespread sporadic

occurrence with low pressure OR localized sporadic occurrence with low to moderate pest f
OR pest not of concern.

Pest is preent and of concern, however little is known of its distribution, frequency and press

Pest not present.

Data not reported.
1Source: Sweet corn stakeholders in reporting provinces (British Columbia, Alberta, Ontario and Quetaty; the
reflect the 2018, 2017 and 2016 production years.

2Refer to Appendix 1 for a detailed explanation of colour coding of occurrence data
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Table 7. Adoption of insect pest management practices isweet cornproduction in Canada!

Seed corn Corn Corn leaf

Practice / Pest maggot rootworm aphid

Varietal selection / use of resistant or tolerant vari
Planting / harvest date adjustment

Rotation with non-host crops

Choice of planting site

Optimizing fertilization for balanced growth

European

corn borer

Wireworm

Minimizing wounding to reduce attractiveness to pests

Reducing pest populations at field perimeters

Use of physical barriers (eg. mulches, netting, float
row covers)

Use of pest-free propagative materials (seeds, cut
or transplants)

Equipment sanitation

Canopy management (thinning, pruning, row or plan
spacing, etc.)

Avoidance

Manipulating seeding / planting depth

Irrigation management (timing, duration, amount) to
manage plant growth

Management of soil moisture (improvements to
drainage, use of raised beds, hilling, mounds, etc.)
End of season or pre-planting crop residue remov
management

Pruning out / removal of infested material througho
the growing season

Tillage / cultivation to expose soil insect pests
Removal of other hosts (weeds / wild plants / volu
crops) in field and vicinity

Prevention

..continued



Table 7. Adoption of insect pest management practices in sweet corn production in Canddaontinued)

Practice / Pest

Scouting / trapping

Maintaining records to track pests

Soil analysis for pests

Weather monitoring for degree day modelling
Use of precision agriculture technology (GPS, GIS)
data collection andthapping of pests
Economic threshold

Use of predictive model for management decisions
Crop specialist recommendation or advisory bulleti
Decision to treat based on observed presence of
susceptible stage of life cycle
Use of portable electronic devices in the field to ac|
pest identification / management information
Use of diverse pesticide modes of action for resist
management
Soil amendments and green manuring involving soil
incorporation as biofumigants, to reduce pest
populations

Use of biopesticides (microbial and non-conventio
pesticides)

Release of arthropod biological control agents

Monitoring

Decision making
tools

Suppression
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Table 7. Adoption of insect pest management practices in sweet corn production in Canadaontinued)

Seed cormn Corn Corn leaf European
maggot rootworm aphid corn borer

Practice / Pest

Preservation or development of habitat to conserv
augment natural controls (e.g. preserve natural are
and hedgerows, adjust crop swathing height, etc.)
Mating disruption through the use of pheromones
Mating disruption throught the release of sterile ins
Trapping

Targeted pesticide applications (banding, spot
treatments, use of variable rate sprayers, etc.)
Selection of pesticides that are soft on beneficial
insects, pollinators and other non-target organisms

Suppression

This practice is not applicable for the management of this pest

Wireworm

Information regarding the practice for this pest is unknown.

ISource: Sweet corn stakeholders in reporting provinces (Ontario and Quebec); the data reflect the 2018, 2017 and 261 6/@aosluct

25




Seedcorn Maggot (Delia platura)

Pest Information

Damage:Newly hatched maggotsed inside the seed, where they destroy the géeeding
injury alsoprovidesentry sitedor soil organisms that cause r&tamage results in poor
stands The most severe damage usually occurs to spring crops planted thoiateepool,
wet, high organigcontent soil.

Life Cycle:Seed corn maggots overwinter as pripahe soil. Adult flies emerge in the spring
and lay eggs in moist soil where there is an abundance of decaying plant material. Larvae feed
on germinating seedhe entire life cycleanbe completed ithreeweeks resulting in
multiple generations per year.

| Pest Management

Cultural Controls:Since this insect is attracted to soil humpisughingheavily manured land
early in the fallto makeit less attractivéo egg laying adults the following sprimgay reduce
pest populationdDelaying panting until the soil is warm enough for rapid germinatiamd
shallow plantingcan help reduce damadsatural enemies of seedcorn maggot including rove
and carabid beetles, nematodes and entomopathoggnseducgopulations othis insect.
Additional management practices &@edcorn maggatre listed inTable7.

Resistant CultivarsNone available.

| Issues for Seetbrn Maggot |

1. Neonicotinoid seed treatments are the nmasecticidecontrol for seedorn maggat
Therefore theras a need for the development of new seed treatment optient® the
potential restriction in the use of neonicotingiaisd the need for new control options
that are safe for beneficial and rtamget organisms

Flea Beetles: Corn Flea Beetle (Chaetocnema pulicaria) and Redheaded
Flea Beetle (Systena frontalis)

| Pest Information |
Damage:Corn fea beetléhosts includeswest corn andnany grassesn the spring, arvaeof the
corn flea beetléeed on corn rootand may cause stand reductionluk flea beetles chew
small holesn the cotyledons and yourhgaves. Heavy feedingill skeletonizeyoung plants
which can resulin plant deathFlea beetles are a vectorRdintoea stewartjithe bacteria
responsible fo t e wa r.{THe bacterissurvivei n t h e gubandaretiarsritted to
sweetcorn plantduringfeeding.S t e wa r ¢an causeviosses even when danfeqa the
beetle itself is not significant.
Life Cycle:Flea beetles overwinter in the soil in grassy asggsemerge in early spring ey
eggs at the base small corn plants or grass seedlings. Upon hatching the larvae feed on host




plant rootsNext generation dults emerge following pupation and are present fromt mid
summer until frostFlea beetle populations are reduced by cold winter temperatures.

Pest Management

Cultural Controls:Burial of crop residue in the fall will help to remove habitatffea beetles
whichwill helpreduce spring populations.

Resistant cultivarsNone available.

Issues for Flea beetles

1. There is the need for the development of new seed treat(nemt&roup 4 insecticides)
for corn flea beetle fapoth control andesstance management.

Corn Rootworms: Northern Corn Rootworm (Diabrotica barberi) and
Western Corn Rootworm (Diabrotia virgifera)

| Pest Information |

Damage:Northern and western corn rootworms feed on corn silks and on the pollen of corn and
other plantsWhen beetleare numerous, pollination may be affected to the point that ears
bear only scattered kernels or none ataalsing economic damage especially to late planted
or latematuring cultivars. In severe infestations, feeding on foliage will reslong silver
streaks on the lower epidermis. Larvae feed on roots, reducing plant vigor and predisposing
plants to lodging and stem curvatuFeeding sites may become entry pointsstatk rot, ear
rot and fusarium root rgiathogens

Life Cycle:Both species of rootwormverwinter as egghathatch between May and June.
Newly hatched larvateedfor three to four weeksn smallcorn roots then tunneinto larger
roots eventuallyleaving roots to pupate in the soil. Adults emerge early Juliegah corn
to feedon the silks|eaf tissue, tassendpollenand mate and lagggs in the soil near corn
plants late in the summer and eddi}.

| Pest Management

Cultural Controls:Non-host cropgrown in rotation witlcorn may help reduceornrootworm
populatiors. Practices thaavourcorn growthand the use of deapoted corrvarietieswill
help reduce thdamage caused lilyis pest. Early planting allows silks to develop before peak
adultfeeding. There arsomeground beetle and mite spesifound in soils that feedot-
worm eggs, larvae and pupae, although these natural enemies are generally not effective at
reducing number#dditional management practices faorn rootwormsare listed inTable?.

Resistant CultivarsResistant cultivarare available
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Issues for Corn Rootworm

1. Northern and western corn rootworm populatiaresincreasing. Continued monitoring is
required tdbetter understanihe distributionof these pests.

2. There is a need for the registration of additiar@itrol products for corn rootworm
which arecompatible with the use dfrichogrammasp. for the management of European
corn borer.

Aphids: Corn Leaf Aphid (Rhopalosiphum maidis) and Oat-birdcherry aphid
(Rhopalosiphumpadi)

| Pest Information |

Damage:Aphidsfeed on the tasselsarsand upper leaves abrnplants. Feedingan weaken
and dwarf the plardnd lead talesiccation of leaveseduced pdination, and poor kerndill
causingedu@dyield. Feeding phids also secretboneydewon tassels and s#kwhich
supports the development of black sooty mouédiicingmarketability ofears

Life Cycle:The corn leaf aphidoes not overwinter in Canada, but blows in from the United
Statesduring the growingeasomwhile the oatbirdcherry aphid overwinte@n common
chokecherry in Canadaphidscan reproduce without mating and bear live yowog,
populations can increase very quickly, especially during hot, dry weéifestations often
begin deep in the leaf whorl.

| Pest Management |
Cultural Controls:Practices which encouragatural predator populations, such as avoidiey
use of broaespectrum insecticidesan be of benefiis these beneficial species can lielp
keeping aphighopulations lowEarly planting may help minimize the builg of aphd
populations and feeding damagelditional management practices faorn leaf aphidcare
listed inTable7.
Resistant CultivarsNone available.

Issues for Aphig |

1. There is a need for the registratioragfditionalinsecticides for the management of
aphids in sweet corn and for resistance manageiparticularlyin regions where aphids
pose problemannually

2. Greatemunderstanding of the feeding activities of aphids and improved monitoring
methods and economic threshoéderequired for improveananagement decisions
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Brown Marmorated Stink Bug (Halyomorpha halys)

Pest Information

Damage:Thebrown marmoratedtisk bug BMSB) has a broad host range including tree fruit,
berries, grapes, ornamentals, grain crops, tomatoes, peppers and sweet corn. Injury is caused
by both adult and nymph feedinghe insect injects saliva containing digestive enzymes into
theplant and ingests the liquefied plant material. Each feeding puncture results in crop injury.
In corn, feeding results in shrivelling and discoloration of developing kernels and can provide
entry sites for moulds.

Life Cycle:Brown marmorated stink bugpreads through natural means and also as a
“hitchhiker” i mhednsecoyeswintemad adultseimergirigm the.springo
feed for several weeks and thmate and lay eggs on host plaf@sacethe eggsatch, there
are five nymphal stageBemaleBMSB canlay several hundred eggs over an extended period
of time. This may result in overlapping generations.

Pest Management |

Cultural Controls:Monitoring for the insect may be done through aggregation pheromones and
scouting. Although threshachave not been established, small numbers of nymphs and adults
can cause considerable damage in a growing selastenmaturing varieties as well as later
plantings may sustain less damage, as the pest may be more attractedhtosbiitents later
in the season. Insect species which parasitize BMSB eggs may help reduce the population of
this insect.

Resistant cultivarsNone available.

| Issues forBrown MarmoratedStink Bug

1. There is concern that tiBMSB may become a pest Canadiarsweet cornResearclis
required to develop management approaches for BMSB should this pest become a
problem.

2. There is a need for the registration of insecticides for the contBWM&B so that
growers have tools available should this pest becanez@nomic pest gfweet corn.

European Corn Borer (Ostrinia nubilalis)

| Pest Information
Damage:Europearcorn borer(ECB) larvae feed on leavelsoring into stems after theecond
instarstage As they maturelarvaetunnel through stalks and eaasid causearly breakage
of tassels and stalks and poor ear developrhefeistations of larvae in ears are the major
concernin sweet cornsince infested eaeeunsuited for salasfreshmarket producas
well as for the processing market. In areaemtwo generations of ECB are known to occur,
thesecondgeneratioriarvae cause the greatest damage.
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Life Cycle:Strains ofECB existin sweet corn growing regions that haoree, twoor a partial
third generationThis insect gerwinters agnature larvae icorn stubble and residues. Adult
moths begin to emerge in late spring reaching a peak in early summeluineid The moths
lay eggs on the underside of leaves. After hatching, larvae develop through five larval instars,
feeding for 2o 30 days until thg mature. Cool, rainy weather during June and July reduces
infestations because itdecesegglaying and washes the tiny, hatching borers off plants.

Pest Management

Cultural Controls:Avoiding otherhost plantsuch as potatoes and bean, in rotaivth corn
and managing weeds in the figfthy help reduc&CB populationsShredding plant debris
after harvest, lpughing in the fall and disking in the spring can eliminate a large portion of
the overwintering larvaeSweet corrnvarietieswith pest resince have been developed
through biotechnolog Genes from the bacteriuBacillus thuringiensigBt) have been
inserted into some varieties of sweet corn, giving the corn insecticidal propEneeslease
of tiny wasps Trichogrammasp) into the fieldseveral times during the season maésohelp
reduce ECB populationss the wasps parasitize corn borer gggsenting egdpatch.
Additional management practices tBuropean corn borerre listed inTable?.

Resistant CultivarsResistanvarietiescultivarsare available.

Issues for European Corn Borer

1. The registration of new products with different modes of action is required for the control
of ECB and for resistance management.

2. Trichogrammaapplication techniques need to be improved, espedalharge acreage
production

Corn Earworm (Helicoverpa zea)

| Pest Information

Damage:The corn earworm feeds the silksandkerrels of sweet cornin the top third of the
ear Silks are sometimes destroyeefore pollination is complet&loulds may invadehe
larval feeding site Damage caused Y. zeareduces marketability of ears.

Life Cycle:Corn earworm mothare carriednto Canada eacyearon windsfrom the southern
United Statesind Mexico Infestdions are difficult to predicand the protective husks on the
earsmake the insect difficult to detect or contrdhe moths may arrive any time from early
to late summer. Adults lay eggs singly on fresh silk and occasionally on the husks of
developing ears. Each female can produama@sy as 00 eggs that hatch in two 10 days,
depending on temperature. Young caterpillars feed on the silks and eventually work their way
down to the kernels. Larvae pupate after feedingworto fourweeks although sweet corn is
often harvested beffle pupation occurs.
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| Pest Management

Cultural Controls:Infestations can be avoidég plantingearlymaturingvarieties Harvesting
the crop before midugust helps reduce thissk of earworm damage. Low levels of natural
control result fromarval cannbalism, parasism of eggs and larvae and from a number of
predaceous insects and birBeeromone traps can be used to monitor the population of this
insectas a management decision.aid

Resistant CultivarsNoneidentified.

Issues for Corn Earworm

1. Thecorn earworm is acquiring resistance to a number of insecticidesling Bt corn
The development of resistance must be closely monittirisdvery important that
growersfollow proper pesticide rotations to slow the development of resistance and
prolong the life of available pest management tools.

2. There is a need for the registration of new products with different modes of action,
includingnonconventionaproducts including biopesticidethat can be used in organic
production, to control corn eaorm and to manage resistance. Bt application techniques
need to be modified to be effective against the corn earworm.

Fall Armyworm (Spodoptera frugiperda)

| Pest Information

Damage:The fall armyworm affects lateeason sweet coamops causng defoliation as it feesl
on leavesTassed may also be damaged. Yield loss becomes more significant as larva
feeding progressdse the ear shanks of more mature plants.

Life Cycle:Fall armyworms overwinter in the southern United States and northermcd/zxd
are carried north to Canada on wind currents in the spring. Eggs are laid in leaves or leaf
sheaths and larvae are presentftate spring to early summenaturing within 20 days to
pupate just below the soil surface. There is one generatiofe@eas this insect dies with fall
frost.

Pest Management:

Cultural Controls:The wse of early maturing cultivars andmnitoring leaf whorgin August and
Septembeto assess thetage oinfestation anddentify control methodif needed, can help
minimize the impact othis insect.

Resistant CultivarsNone available.

Issues forFall Armyworm

None identified.
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True Armyworm (Mythimna unipuncta)

Pest Information

Damage:True armywormarvae can cause severe plant defoliatieeding damage appears as
large, ragged holes in leaves. Similar to fall armyworm, this pest commonly affects late
planted sweet corn.

Life Cycle:The true armyworm is native the southern United Statesniigratesnorth as an
adult every year. Eggae laid in clusters, and are often hidden, larvae hatch and begin
feeding on plant foliage about three weeks ldtarvae are mostly active at night. During the
day they hide in the whorl or at the basis of corn leaves and at the soil siricm®e sweet
corn growing areas, there is the possibility of a second generation in late summer; however,
there is no evidence at this time that taneywormscan overwinter in Canada.

Pest Management:

Cultural Controls:The use of early maturing cultivars andmitoring leaf whorlgor level of
infestationin August and Septembty determine if control methods are needad help
minimize the impact of this insect.

Resistant CultivarsNone available.

Issues for True Armyworm

None identified.

Cutworms: Black Cutworm (Agrotis ipsilon), Dark-sided Cutworm (Euxoa
messoria), Glassy Cutworm (Crymodes devaster), Sandhill Cutworm
(Euxoa detersa), Western Bean Cutworm (Striacosta albicosta) and
Variegated Cutworm (Peridroma saucia)

| Pest Information

Damage:Althoughsporadic, cutworms can cause major damageveetcorn. Cutworm larvae
feed on foliage and cut stems of seedlings at or below the soil level. Damage is most severe
on young plants at thevo to five leaf stage.

Life Cycle:Depending on species, cutworganoverwinter as eggs, partially grown larvae or
pupae in soil or may be blown up from overwintering sites in the United Stattgorms
can have one or more generatiper yeay with first generation feedingausing the most
cropdamageFollowing egghatchin spring larvae feed on foliage, developing throwgkto
seveninstars prior to pupatingy the soiland emerging as adults
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| Pest Management |
Cultural Controls:Controlling weeds in the field and surrounding areasredLiceegglaying
by cutworm mothsAvoiding planting cops following sodr in low lying, wet grassyareas
may help reduce black cutworm numbétoughing in the fall will reduce overwintering
populationsFields can be monitored for cutworms early in theessea by visually checking

for damage. Pheromone traps may be used to monitor the flights of male moths and establish

the period of egdaying. The pest has many naturaleemes, includindirds, braconidwasp
parasites and predaceous ground beetlesitaahelp keep cutworm numbers down.
Resistant CultivarsNone available.

Issues for Cutworrs

1. Western bean cutworpopulations aréncreasingandmust be carefully monitored.

Wireworms (Various species)

Pest Information

Damage:Wirewormsburrow into seeds, roots and underground stems of plants, causing poor

seedgermination and weakened and distorted plants that often die or apeauuttive.
Damaged plants occur in a random pattern in the field.

Life Cycle:This insect overwinters aarvae or adult beetles in the soil. Adults lay eggs in the
spring neagrassroots The larval stage may persist from two to five yetolowed by
pupationin the soil andadultemergence. Larvae move through the soil to feed, and will
migrate deep into soil in the fall before returning to feed on corn rootsthadhostshe
following spring.

| Pest Management |

Cultural Controls:As wireworms are attracted to pasture and gragséaoiding plantingcorn
in a field the yar after breaking sod may help reduwieswormdamage to the corn crop
Cultivationto expose larvae to predataran help reduce populatian&/ireworm populations
may be monitored in the fall or early spring usbrait stations or by field inspection in the
spring as an aid in field selection for wireworm susceptibépsiike sweet corrAdditional
management practices fairewormsare listed inTable7.

Resistant cultivarsNone available.

Issues forWireworm

1. Neonicotinoid seed treatments are the niasecticidecontrol forwireworm Therefore
thereis a need for the development of new seed treatment ojplient® the potential
restriction in the use of neonicotinoj@nd the need for new controltams that are safe
for beneficial and noiarget organisms

33



2. Wireworm management is becoming more challenging with the loss of registered
treatments, and the lack of regisitoat of effective alternative treatments.

White grubs: European Chafer (Rhizotrogus_majalis), June Beetle
(Phyllophaga spp.) and Japanese Beetle (Popillia japonica)

| Pest Information |

Damage:Sweet orn is most susceptible to injuagthe seedling stage. White gryliscluding
the European chafer and June befettel on the roots of susceptible plants and cause stunting,
wilting andplantdeath.The Japanese beefteds on foliage and fruit ohpproximately250
hostplantsand is a regulated pest in Canada.

Life Cycle:European chafdras aoneyearlife cycle. Adults lay eggs in soil in mitb-late
summer. Eggs hatch and the larvae (grubs) feed on plant roots in the fall, overwinter and feed
again in spring. Pupation occurs in early sumriene beetlesave ahreeyearlife cycle.
Adult June beedls lay eggs in the solil in late spring. After hatching the larvae remain in the
soil to feed and overwinter. Pupation occurs in the third year and adults emerge the following
spring. June beetle grubs are present in the soil throughout the growing sehaon most
common in soils following pasture, turf and other perennial cipsJapanese beetlays
eggs in the soil. Larvamove to the soil surface to feed on fibrous rdotghree to four
weeks before pupating in late May to early June. Adultggenie July and matdn
September, a$esoil cools down, grubs at the third larval stage move deepe((2) into
the cultivated soil to overwintefhe Japanese beetle has one generation per year.

| Pest Management |
Cultural Controls Fieldscanbe monitored in the spring or fall prior to seeding céwoiding
planting ©rn in fields with high populations of white grutmay help reduceveralldamage
Cultivation prior to planting will expose grubs to natural predai®osation with crops other
than legumsor corn may help reduce the population of these insects.
Resistant cultivarsNone available

Issues for White @ubs

None identified.

Sap Beetles

| Pest Information

Damage:Adult sap beetles are attracted to ameldf on overipe and damaged fruit. kweet
corn, adults feed on kernels damaged by other isdaods or raccoons.
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Life Cycle:Sap beetles overwinter as adults under crop residue and in other protected sites. Eggs
are laid in the spring in crop debris. Following pupation, adult beetles appear from early to
mid-summer. There is one generation per year.

Pest Management

Cultural Cantrols: The elimination of crop residues from the field will reduce overwintering
sites and food sources for laryaaed reduce the sap beetle population.

Resistant cultivarsNone available.

Issues forSap Beetles

None identified.

Two-Spotted Spider Mite (Tetranychus urtichae)

| Pest Information |

Damage:Two-spotted spider mites feed on leaves, removing plant cell contents. Attacked leaves
become yellow and grey, reducing their photosynthetic capacity and resulting in symptoms
similar to drought stresdlites coverseverely infested plants with silk threatisit areused
by the mites to move around the plants

Life Cycle:Two-spotted spider mite has four to six generations per year. Mated females
overwinter under foliageover, males die in the fall. Fenes become active midpril to
mid-May when temperatuseeach 12C. Populations explode iim hot weathewith a
generation occurring in little as six days.August, with shorter days, females enter a
diapause phasgradually stop eating and migrateder the vegetation canopy to seek cover
for the winter.

| Pest Management
Cultural Controls:Good weed management may reduce-$potted spider mite populatians
Reducing dust may also reduce populationsvasspotted spider mitaway increase more
quickly on leaves with dust deposildatural enemies of mites include some predatory mites
and thrips. Care in choosing products and application rates that are least toxic to the predatory
mites may favour contraf two spotted spidanites
Resistant cultivarsNone available.

Issues for TweSpotted Spider Mite

None identified.

35



Key Issues

1 There is concern over the development of resistahegedso some families of
chemical herbicides

1 There is a need for the registration of herbicides in different chefaiodlesfor
resistance management.
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Table 8. Occurrence of weeds in Canadian sweet corn productior?

British

Weeds Columbia

Alberta Ontario Quebec

Annual broadleaf weeds

Annual grasses

Perennial broadleaf weeds

Perennial grasses

Widespread yearly occurrence with high pest pressure.
Widespread yearly occurrence with moderate pest pressutec@ized yearly occurrence with
high pest pressure OR widespread sporadic occurrence with high pest pressure.

Widespread yearly occurrence with low pest pressure OR widespread sporadic occurrence
moderate pressure OR sporadic localized occurrertbehwgh pest pressure.

Localized yearly occurrence with low to moderate pest pressure OR widespread sporadic
occurrence with low pressure OR localized sporadic occurrence with low to moderate pest g
OR pest not of concern.

Pest is present and cbncern, however little is known of its distribution, frequency and pressu
Pest not present.

Data not reported.

1Source: Sweet corn stakeholders in reporting provinces (British Columbia, Alberta, Ontario and Quebec); the data
reflect the 2018, 201&nd 2016 production years.

Refer to Appendix 1 for a detailed explanation of colour coding of occurrence data.
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Table 9. Adoption of weed management practices in sweet corn production in Canatla

Practice / Pest Annu«’\;,\\ll :ézzdleaf sl s Perennial broadleaf

Perennial grasses
weeds

Varietal selection / use of competitive varieties

Planting / harvest date adjustment

Crop rotation

Choice of planting site

Optimizing fertilization for balanced crop growth

Use of weed-free propagative materials (seed, cuttings o
transplants)

No till or low disturbance seeding to minimize weed seed
germination

Use of physical barriers (e.g. mulches)

Equipment sanitation

Canopy management (thinning, pruning, row or plant spac
etc.)

Manipulating seeding / planting depth

Irrigation management (timing, duration, amount) to maxi
crop growth

Management of soil moisture (improvements in drainage,
of raised beds, hilling, mounds)

Weed management in non-crop lands

Scouting / field inspection

Maintaining records of weed incidence including herbicid
resistant weeds

Use of precision agriculture technology (GPS, GIS) for d
collection and mapping of weeds

Economic threshold

Crop specialist recommendation or advisory bulletin
Decision to treat based on observed presence of weed
susceptible stage of development

Avoidance

Prevention

Monitoring

Decision
making
tools

..continued



Table 9. Adoption of weed management practices in sweet corn production in Canad@ontinued)

Perennial broadleaf
weeds

Annual broadleaf
weeds

Practice / Pest Annual grasses Perennial grasses

Decision to treat based on observed crop damage

making
tools

Use of portable electronic devices in the field to access
identification / management information

Use of diverse herbicide modes of action for resistance
management

Soil amendments and green manuring involving soil
incorporation as biofumigants to reduce weed population
Use of biopesticides (microbial and non-conventional
pesticides)

Release of arthropod biological control agents
Mechanical weed control (cultivation / tillage)

Manual weed control (hand pulling, hoeing, flaming)

Use of stale seedbed approach

Targeted pesticide applications (banding, spot treatment
of variable rate sprayers, etc.)

Selection of herbicides that are soft on beneficial insects,
pollinators and other non-target organisms

Decision

Suppression

Crop
specific

Use of cover crops

practices

This practice is not applicable for the management of this pest.
Information regarding the practice for this pest is unknown.

ISource: Sweet corn stakeholders in reporting provinces (Ontario and Quebec); the data reflect the 2018, 2017 and 261 6/@aosluct
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All Weeds

Pest Information

Damage:Weeds compete with the crop for light, water and nutri@gpending on the time of
emergence of the weed relative to the crop and weed population deesitiscan reduce
sweet corn growth and yiel@he critical stage for damage is early in the growing season
Annual grasses cause significant problems in sweet corn production because of their fast
growth. Grass weeds are very tolerant to extremes in moisture and temperature once
established.

Life cycle:Annualgrass and broadleafeeds: Annual weeds completeithlife cycle from seed
germination through vegetative growth and flowering to seed production in one year
producing large numbers of seeBsme weed seeds remain viable in the soil for many years,
germinating when conditions are suitalllbey can be ery difficult to eliminate from
infested fields and they require control prior to seetidue to their prolific seeding
Perenniagrassand broadleafveeds: Perenals weeds live for many yearEhey spread
through seedshroughthe expansion of various types of root systemskgrather vegetative
means. Perennial grass weeds tend to have extensive creeping root systems, which frequently
produce shoots thatill then produce a new plar¥lost perennial grass weed seeds will
gerninate within a year, but some may remain viable irstiiefor twenty years or more

| Pest Management

Cultural Controls:Annualgrass and broadleafeeds:Measures to reduce difficult to control
weeds can be implemented before planting. Planting coves sixh as winter cereals can
suppress weed growth following crop harvest as well as minimize em&oithe winter.
Rotating between broadleaf and grassy crops provides a chance to control broadleaf weeds in
grassy crops and grassy weeds in broadlegfscwith selective herbicidel.is important to
know the history of the weed infestation in a field prior to planting so that heavily infested
fields can be avoided. The use of clean, certified seed reduces the introdtioeenweed
seedsCleaningequipment between fieldgill prevent the transport of weed seeds to other
fields. Deploying harvesting techniques that minimize seed loss the year prior to gtbeing
cropcan lead to reduced populations of volunt@eps Falltillage prior to freezaip may
reduce the annual weed seed populabiatnthis practice can leave the soil prone to erosion.
For some annual broadleaf weeds, mowing of field edgeseduce theveedseed seand
minimize spread into the filed\nnual grassesan be very difficulto eliminate from infested
fields and require control prior to sesét due to their prolific seediniglonitoring for annual
weeds during the firgtvo to threewveeks after weed emergene#l support informed
decisions regardingostemergat controls Effective management programs invothe use
of all available control strategies including preventative, cultural, mechanical, and chemical
control methods.

Perenniagrass and broadleafeeds:Perennial weed management is difficult in sweet corn,
partiaularly after the crop has been planted. Field scoutiogethe seasoprior to planting

is important in the developmeot controlstrategiesCrop rotation can disrupt perennial weed
life cycles by allowing a variety of control options and cultyractices that discourage
normal weed growthMinimizing tillage can reduce the spreadsoime weeds such as
guackgrass, as tillage cuts up the rhizdnggeringthe development of more shoots.




Monitoring uncultivated field edges and roadsides and mowaegs prior to floweringan
help minimize spread into fieldfhe management of fielscale infestations requires a
combination of control measures over several years, along with good fertility to improve crop
competition. Careful record keeping on heitbéctreatments is essentfal theselection of
herbicide groups, to minimize potential weed resistance problems and to prevent crop injury
from herbicide carryoveCleaning equipment between fields to prevent the transport of weed
seeds can reduce dispal of weeds seed&dditional management practices for weeds are
listed inTable9.

Resistant CultivarsNone available.

Issues forall Weeds

Annualgrass and broadleafeeds:

1. There is a concern over the development of herbicide resistant annualanddts loss
in efficacy of available herbicides

2. Alternatives to atrazinare needed\New herbicide solutions should not have residual
activity thatmayaffect vegetable crops that often follow sweet corn in the rotation

Perenniabrass and broadleafeeds:

1. There is concern over the development of resistahperennial weed® some families
of chemical herbicides.

2. Available hebicides provide only limited control of perennial weeds in sweet corn. There
a need for the development of an improeedtrol strategy for perennial weeds including
cultural approacheasndthe registration of new herbicides.
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Vertebrate Pests

Deer, birds and raccoons caffiect sweet corn productiomhe severity of feeding
damage depends on the location of thelfaeid local wildlife populations.

Racaoons can cause substantial damage to corn crops throughout the cropping year.
Electric fencingconstruced oftwo strands of electric fence at heightSaim and12cm, are
usually effective against re@ons.

Eledric fencing at a heighdf 75 cm can also deter deer.

Red winged black birds and crows are the bird pests which cause the most damage.
Noisemakers will scare birds awayvoiding planting orn near known bird nesting areas such
aswetlandswill reduce damage caused biyds
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Resources

Integrated Pest Management / Integrated Crop Management
Resources for Production of Sweet Corn in Canada

British Columbia Ministry of AgricultureProduction Guide Corn.
https://www?2.gov.bc.ca/gov/content/industry/agriserbcgproductionguides/vegetables/corn

Health Canad&Pesicides and Pedflanagement
http://www.hesc.gc.ca/cpspc/pest/indexeng.php

Ontario Ministry of Agriculture and Focahd Rural Affairs(2009).Ontario Crop IPM
http://www.omafra.gov.on.ca/IPM/english/index.html

Ontario Ministry of Agriculture and Foaahd Rural Affairs(2004. Publication 12Sweet Corn
Production http://www.omafra.gov.on.ca/english/crops/pub12/p12order.htm

Ontario Ministry of Agriculture, Food and Rural Affai®MAFRA Vegetables: Sweet Corn
http:/MWww.omatfra.gov.on.cahglish/crops/hort/sweet_corn.html

Ontario Ministry of Agriculture, Food and Rural Affaif@020). Ontario Vegetable Crop
Production Publicatios. Vegetable Crop Protection GuideZZ2021(Publication 838)
http://www.omafra.gov.on.ca/english/crops/vegpubs/vegpubs.htm

Sage Pesticidebttp://www.sagepesticides.qc.ca/
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https://www2.gov.bc.ca/gov/content/industry/agriservice-bc/production-guides/vegetables/corn
http://www.hc-sc.gc.ca/cps-spc/pest/index-eng.php
http://www.omafra.gov.on.ca/IPM/english/index.html
http://www.omafra.gov.on.ca/english/crops/pub12/p12order.htm
http://www.omafra.gov.on.ca/english/crops/hort/sweet_corn.html
http://www.omafra.gov.on.ca/english/crops/vegpubs/vegpubs.htm
http://www.sagepesticides.qc.ca/

Provincial Contacts

Province Ministry Crop Specialist Minor Use Coordinator
British Columbia
British Ministry of Agriculture Susan Smith Caroline Bédard
Columbia www.gov.bc.ca/al susan.l.smith@gov.bc.ca caroline.bédard@gov.bc.ca
Gayah Sieusahai
gayah.sieusahai@gov.ab.ca
Alberta Agriculture and Robert Spencer ekl
Alberta Forestry robert.spencer@gov.ab.ca o an Pidskalny .
www.agric.gov.ab.ca/ * = Prairie Minor Use Consortium
pidskaln@gmail.com
Ontario Ministry of
Ontario Agriculture, Food and Andrew Wylie Jim Chaput
Rural Affairs Andrew.c.wylig@ontario.ca jim.chaput@ontario.ca
www.omafra.gov.on.ca
Ministére de
l Pécﬁegriésletcd; a rrI:AeeIils’ssaagGaag?lgﬁlr(]@ Mathieu Coté
Québec - . mathieu.cote @
I'Alimentation du mapag.gouy. gc.ca mapag.qouv.qe.ca
Québec : =
WWW.mapag.gouv.dc.cé
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http://www.mapaq.gouv.qc.ca/
mailto:melissa.gagnon@mapaq.gouv.%20qc.ca
mailto:melissa.gagnon@mapaq.gouv.%20qc.ca
mailto:mathieu.cote@mapaq.gouv.qc.ca
mailto:mathieu.cote@mapaq.gouv.qc.ca

Provincial and National Vegetable Grower Organizations

Association desmpducteurs maraichers du Quéhgitps://apmqguebec.com/en/index.sn/

British Columbia Potato @ahVegetable Growers Associatidnttp://bcfresh.ca/associations/

Caradian Federation of Agriculturéttps://www.cfafca.ca/

Canadian Horticultural Councihttp://www.hortcouncil.ca

Canadian Organic Growersttps://www.cog.ca/

Ontario Frutandve get abl e Gr o whitp:/swiw.olvgaorgc i at i on :
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Appendix 1

Definition of terms and colour coding for pest occurrence tabkeof the crop profiles.

Information on the occurrence of disease, insect and mite and weed pests in each province is
provided in Tabled, 7 and 0 of the crop profile, respectively. The colour coding of the cells in
these tables is based on three pieces of information, namely pest distribution, frequency and
pressuren each province as presented in the following chart.

Presence Occurrence information Colour
Frequency Distribution Pressure Code
High - If present, potential for
spread and crop loss is high and
. controls must be implemented ev
Widespread- The pest | for smdl populations.
population is generally
Y distributed throughout crog Moderate - If present, potential for
early - ) . ;
Pest is growing regions of the spread and crop loss is moderate Orange
present 2 or province. In a given year, | pest situation must be monitored
more years (r)éjgt]?orﬁaks may occur in an and controls may be implemented
outof3ina ' Low - If present, the pest causes
given region low or negligible crop damage anq¢ Yellow
of the controls needhot be implemented.
Dat province.
a\z/iaﬁable Localized - The pest is High - see above Orange
established as localized
populations and is found | Moderate - see above White
only in scattered or limited
Present areas of the province. Low - see above White
High - see above Orange
ﬁpotrgdic ~ | Widespread- as above Moderate - see above Yellow
estis
present 1 Low - see above White
year out of 3
in a given High - see above Yellow
region of the . )
province. Localized - as above Moderate -see above White
Low - see above White
Not of concern: The pest is present in commercial crop growing areas of the
province but is causing no significant damage. Little is known about its :
) Lo S S " White
population distribution and frequency in this province; however, it is not of
Datanot | concern.
available | Is of concern: The pest is present in commercial crop growing areas of the
province. Little is known about its population distribution and frequency of
S . ) ; . Blue
outbreaks in this province and due to its potential to cause economic damag
of concern.
Not Thepest is not present in commercial crop growing areas of the province, to the best o black
present | knowledge.
Data not . . . . . . . .
reported Information on the pest in this province is unknown. No data is being reported for thisd  grey
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