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PURPOSE

Potato growers indaho,Oregon and Washington are facing new insect pests that pose
significant management challenges. These pests, combined with historical potato insect pests,
leave pest management decision makers with a complisated choices. The following
documents our best set of guidelines to how potato insect pestsdaho,Oregon and

Washington can be cost effectiveignaged

The practices outlined in this report may not be appropriate for all locations. Weesitiat
you modify this program according to the specific needs of your location. Consult with your
local extension or pest management specialist for more information.



A Generic Statement on Generic Insecticides

A number of insecticide groups, suchpgsetroids and neonicotinoids, arereasingly available as generic
equivalent. A generic insecticides usuallyfunctionally identicato its brand mme equivalenbut not always
The proliferation of generiproducts available farse orpotataes hasmade itdifficult to keep track of all of
the product names for each active ingredient. For exanhgele,dre currently & productscontaining
imidacloprid registered opotatoedy 18 different companiem the Pacific NorthwegPNW). Forty of these
products are generic productSometimes generic produ@ee registered in our area but are not availatle.
are unable to include thrames for all generic products for the active ingredientsatieaincluded in this report.
Ourdiscussionsisethe brand name or beknown name for a product aur industry. Itis up to growsrcrop
protection advisorsandextensiorspecialiss to identify the product that best megtentifiedneeds.

Plant Back Restrictions

Most pesticides contain label lguage discussing restrictions on what crops can be planted following their
application. It can be easydwerlookthese restrictions particularly when this language is situated far away on
the label from the potato section. Potato growers have beexdpiadifficult situations by applying an

insecticide omiticide and then realizing that they cannot plant alfalfa the same year or sweet corn the followin
year . The statement fAread and fol |l ow tdubsstitutedob el 0
reading and followinghe label. Most labels chanffem year to year so reading the label last year may not
suffice for this year. Crop advisomsanufacturer representativasad extension specialists can be valuable
sources of informadin for label changes.

Pesticide Disclaimer

Some of the pesticides discussed in this publication were tested under an experimental use permit granted b
WSDA and ODA Application of a pesticide to a crop or site that is not on the label is a viol&j@sticide

law and may subject the applicator to civil penalties up to $7,608ddition, such an application may also

result in illegal residues that could subject the crop to seizure or embargo action by, @3BRAnd/or the

U.S. Food and Drug Admisiration. It is your responsibility to check the label before using the product to
ensure lawful use and obtain all necessary permits in advance.

Resistance to Insecticides

Resistance arises through the euse or misuse of an insecticide or miteiggainst a pest species and rssult

in the selection of resistafdirms and their progeny that are also resistant to the insecticide or miticides. The

|l nsecticide Resistance Action Committee (I|&KAt® d
sensitivity of a pest population that is reflected in the repeated failure of a prodabtdweethe expected level

of control when used accongj to the labef or t hat e mdre idopraton abcut IRAC visit
http://www.iraconline.org/



http://www.irac-online.org/

Insect pestof potatoedrave a long history of developing resistance to insecticides. Colorado potato beetle
(CPB), green peach aphi@PA), potato tuberworniPTW), potato psyllidand two spotted sger mite(TSSM)

are notorious for development @sistance to products used for their conffak two most significant insect

pests of potatoes in the world, CPB and GPA, have developed resistance to many insecticides used for their
control. Potato psyld has developed resistance to neonicotinoid, pyrethroid, organophosate and carbamate
insecticides.While the PNW (along with Colorado) hascaped this problem thus,fédre develoment of
insecticide resistance in these pests is still an igsuehich the potato industrgeeds to be prepare@ne

exception is CPB which has developed resistance to pyrethroid insecticides in certain regions of Idaho.

Reasos thatthe PNW potato industry has avoided much of the resistance problems other regions have
experiencednclude 1) PNW growers rotate potato field3, PNW growergractice resistance management
tactics 3) there are a number of alternative hosts that seriresast refige br susceptible populationd) the
PNW is geograpically isolated from reistantinsect strainsand 5) landscape diversity.

Oncean insect and mitdevelos resistance to an insecticide, it is possior the resistant speciés develop
crossresistance to all insecticides that share the same mode of action. Consetiieeatifire class to which
the product belongs is largely lost. Thereforee of the most important things that potato growers can do to
avoid resistance i®rotat modes of action ahsecticides. Each class of insecticides s unique mode of
action. By alternating segences or rotations of produdtem different modesf action, pest populations are
exposed to differing causes of mortality decreasing the likelihood that a resistant population can develop.

In order to aid growers in figuringut how to help avoid resistancall insecticidegand miticideshave been
classified into groups (from 1 to 28) according to their mode of action and subgroups according to their uniqu
active ingredientsWe havencludedthe group numbesind subgroup maberfor each insecticide. For
example, neonicotinoid inseades are irSubgoup 4A pyrethroid insecticides belong to Group 3.

Potatoes have registered alternatives that are in the same Group but in different Sub@rbepsbsence of

other alteratives, it may be possible to rotate compounds betweegrsuips if it is clear that

cross resistance mechanisms do not exist in the target populations. By definition, subgroups are established
represent distinct chemical classes with a common MiaAce the only resistance that is known to occur in

PNW insects is Colorado potato beetle to pyrethroid insdesan limited areas of Idaho, products from

different subgroups from the same group may be rotated. For example, neonicotinoid inseelmidewb

Group 4A and may be rotated with the newly registered Group 4c product, Transform (sulfoxaflor).
Accordingly, Fulfill (pymetrozine) is a 9b product and can be rotated with Beleaf which is a 9c product. If
cross resistance mechanisms develoestptargeted by Group 4 or Group 9 products, then these products
could no longer be used in rotation.

Neonicotinoid Resistance ManagementResistance management is the best means to preserve the
effectiveness of potato insagtles. PNW potato growehave accss toa variety of planting time products,
including Admire Pro, Gaucho, Platinur@ruiseMaxx, Venom and Belay amalwide array offoliar producs,
includingAssail, Admire Prd_everageActarg Venom and Belgythat belong to the same clagschemistry,
neonicotinoids. Due to certain characteristics of this pesticide class and the propensity of CPB and GPA to
develop resistance, there exists the potential for development of resistance to the entire class if the products
not used carefly. CPB populations in locations in the Midwest and East Coast have already developed
elevated levels of tolerance to neonicotinoid insecticides in poigokehtially jeopardizing the use of this

class of insecticides. It is critical that this situatlze avoided in thBENW.

A simple method exists that can help avoid the development of resistance to these valuable préghactp. If
4 insecticides such &gmire Prq Belay, Venonor Platinum are applied4furrow or as a side dress or if
Admire Prq BelayandCruiseMaxx areapplied as a seed treatment, do notangeoliar insecticide containm



an active ingredient in the same Grougugh asAssail, Admire Prq or Actara in the same field in the same
seasonThis restriction includes Leverage amither products included in the package mix paragraph below.
This will help prevent subsequent generations of the pests from being exposed to this chemistry.

A number of productare registeredhat contain two active ingredientsiv&products, Leverag, Endigo,
Voliam Flexi, Brigadierand Athenaare package mixes which contain a Group 4 insectiCtteer package
mixes exists that do not contain Group 4 insectigidash as Herdf a Group 4 insecticide has been used at
planting, do not apply a pradtcontaining two active ingredienifsone contains a Group #secticide.

A second resistance management tactic that can be used is to not treat all potato fields on one farm or in one
localized area with product®ntaining aGroup 4insecticideone time. A grower could forgo treatment on one
circle out of five, or if a field of early potatoes was not treated with a product from the class, then other fields
could all be treated with products of the same class at plaAtiggpwershould not planmore than 80% of his
potato acres with a neonicotinoid at planting/crackKirgs tactic should only be used in conjunction with the
former tactic and never as a substitute.

Wireworm

Wireworms (Figure 1) are the larval stage of click beetles. Téray o be most damaging in potatoes that

follow corn or small grains and on ground just entering cultivation. Those causing the most damage in irrigat
lands are th@acific coast wireworm and the sugar beet wireworm, although less imEpéas suchs the
Columbia Basin wireworm and the western field wireworm may also be presentivasive European

wireworm has been detected in northwestern Washington, and could become a prdliewormsare the

larval stage of click beetles and can caum®alge to potatoes in two ways:feeding upon potato seed pieces

and their emerging sprouts in spritigysallowing infection bypathogens o2) damaging developing tubers by
directly feeding on them during the growing sea@€igure 2) The latterdamag@ canresult in downgrading or
rejection of the crop.

Figure 1. Wireworms from tuber infested at harvest.
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Figure 2. Two types of damage caused by wireworms. The type on the left is more common. It occurs
relatively early in the giwing season, and the wounds are healed at harvest. The type on the right is less
common, but more serious because wireworms are present in the tubers at harvest. In Idaho, most wireworr
damage occurs late in the season.

Wireworms tend to be most damagiin potatoes that follow corn or small grains and on ground just entering
cultivation. The speciesausing the most damage in irrigated lands ar@#uific coast wireworm and the
sugarbeet wireworm, although less importgpecies such as the ColumBiasin wireworm and the western

field wireworm may also be presenf\n invasive European wireworm has been detected in northwestern
Washington, and could become a probleiVireworm larvae require 2 to 6 years to mature, overwintering at a
depth of 12 24 ormore inches in the soileturring to near the surface in spring to resume feediagil
temperatures are important in wireworm development and cohiaoVvae start to move upward in the spring
when soil temperatures at the-it2h depth exceeB0°F. Later in the season when temperatures reath 80

and above, the larvae tend to move deeper than 6 inbh®@sement downward in preparation for

overwintering begins in early autumn or as soil temperatures at 1 foot drop bé&kw 60

Wireworm presece or absence in a field should be determined before using control measures. The sequence
crops should be considered. For example, planting a susceptible crop such as potatoes immediately after re:
clover, pasture grasses or a grain crop is rigBher than crop rotation with non host crops, there are no

cultural and no biological control methods for wireworm.

One recommendation to determine if a field has a wireworm infestation is to use bait stations:

1. Dig a hole about-3 inches deep and® inches wide at the soil surface.

Bury 1/2 cup of a mixture of equal parts untreated corn and wheat at the bottom of the hole. The
germinating seeds attract wireworms.

3. Fill the hole and mound a "soil dome" over the covered bait.

4. Cover each mound with ddek plastic, topped with aylardsquare sheet of clear plastic, and cover the
edges with soil to hold the plastic sheets down. The black plastic will speed germination.

5. A few days before planting, remove the plastic and soil covering the bait andle®umimber of
wireworm larvae found at each station.

6. Place about a dozen bait stations per 40 acres. Your placement of the bait stations should represent
different areas of a field.



If you find an average of one or more wireworms per bait station, conbelase of a registered insecticide or
fumigation.

If one suspects wireworms are present in a field, chemical control is the only management option.

Teloneis effective on wireworms that are present at the time of fumigation and within the zonagzftiom
Thereforeas a guidelingf is important that Telone is applied when soil temperature is 50 degrees or higher or
if baiting/sampling indicates th@esence of wirewormdg-or best results, fall applications should be nmater

to the movementf wireworms down the soil profile and out of the fumigation zone.

Mocap (ethoprop, Group 1B) may be applied as a broadcast incorporedr over the rowat planting. If the
product is broadcast, it is critical thats incorporated to a depth of abist 6 inchesApplications of 1 gallon

of the 6 EC liquid formulation or 40 pounds of the 15% granular formulation are recommended. Ideally the
incorporation should be in the 6 to 12 inch depth. Afumow application should beadeas a band that &s
wide as possible, ideally 12 inchespplications of 2 quarts of the 6EC liquid formulation or 20 pounds of the
15% granular formulation are recommended for the band treatiNantow, in furrow bands are not
recommended.

Regent 4SC (fipronil, Group 2B) is applied infurrow at 3.2 ounces per acrehélrate changes for row
spacingover 36 inches. The product should be applied one time, in furrow in a 5 to 7 inch banebaNaing
over the top of a closed furrow is permitted.

For some excellenbformation regarding wirewormnbiology andcontrol refer ta

http://extension.oregonstate.edu/catalog/pdf/pnw/pnw607.pdf.



Planting Time Insecticide Treatments

Based on trials conducted in Idaho, Oregon and Washington, imidaebzsedl products (Adine Pro and
Gaucho)thiamethoxarrbased products (Platinum and Cruisen)l dothianidin-based products (Belapyovide
significantly bettelCPB andaphid control than alternatives. Imidacloptiiamethoxanand dothianidin(all
neonicotinoid insecticigs)applied at planting will provide 80 to 100 days of residual control. Other soill
applied systemic insecticides such as phorate (Thimet, Phorate) do not provide Geliatdeo potato beetle
andGPA control beyond 50 days. Use of Thimet increislikelihood that foliar application of insecticides
will be necessaryVenom isanother neonicotinoid insecticide usaglanting time on potatoeét this time, it
is not recommended for uaéplanting time potatoes thePNW due to its short periodf residual activity

Insecticide Seed Treatments

Tops MZ Gaucho(imidacloprid, Group 4A). These dry seed treatments congtid, CPB, flea beetle,
potato leafhopper, and psyllids in a dust formulation. Gaucho may reduce wireworm damageiacesed
Application rate is 0.75 Ibs/cwt., or 20lbs/acre maximubo. not apply any foliaproduct that contains
neonicotinoid Admire Prq Leverage or Actara, AssaBelay,Endigo,Venom) following this application.

Admire Pro (imidacloprid, Group 4A). Admire Pro is a liquid seed piece treatment offering control of all
aphid species, Colorado potato beetle, flea beetle, potato leafhopper, and psyllids with the flexibility of ultra
low volume liquid seegbiece application. Admire Pro may reduce wirewormage in seegieces. The
application rate is 0.1i7 0.35 fl. oz./cwt. of seegieces Note Based on a 2000 Ib/acre seeding rate, this rate
range is equivalent to 3:3.0 fl. oz./acre). Do not apply any foliar neonicotinoid@mire Prq Leverage

Venom EndigoActara, Assalil) following this application.

Cruiser 5FS/CruiserMaxx Potato (thiamethoxam, Group 4A).Cruiser is a seedpplied neonicotinoid

product recently registered for use on potatoes. Use CruiserMaxx Potato seed treatment to provida protect
against injury from aphids, Colorado potato beetles, flea beetles, and psyllids. Cruiser 5FS will also control
wireworms that feed on the seed piece. The rate range is 0.19 to 0.27 oz per 100 Ibs of tubers, depending or
seeding rate (consult labellength of control will vary depending on the rate used, soil and environmental
conditions, and insect pressure. Use approved application equipment (Spudgun or Milestone barrel treater).
is important to note that the application rate will vary lyriimber of sacks planted per acre with a maximum
use rate of 0.125 Ibai/A. This Cruiser Maxx Potato formulasaamc¢ombination of Cruiser 5FS and Maxim

4FS Do not apply any foliar neonicotinoiddmire Prq Leverage, Venom, Endigo Actara, Assailldaling

this application.

Insecticide InFurrow Treatments

Platinum (thiamethoxam, Group 4A). Platinumis a soitapplied insecticide providing long residual control in
potatoes. Apply Platinum at 5t6 8.0 fluid ounces/acre (0.340.52 fluid 0z./1,000inear feet in 34 inch row
spacing) irfurrow at planting in a4 inch band with sufficient water for good coverage li@ ¢ontrol of

aphids, Coloradogiato beetle, potato leafhoppers, flea beetles, and potato psyllid. Do not apply less than 5.0
fluid ounces/acre or more than 8.0 ounces/acre/se&Bmnot apply ifany neonicotinoid (Group 4A:

CruiseMaxx, Belayor Admire Prg hasbeen applied as a seed treatmBuat.not applyfoliar neonicotinoids

(Admire Prq Leverage or Actajdollowing this applcation. Alternatively, Platinum may be applied POST

plant, preemergence as a broadcagplagation at 5.Go 8.0 fluid ounces/acre and watered in with G.@5

inches of water. All precautions listed above must be followed.



Admire Pro (imidacloprid, Group 4A). Admire Pro is a soiapplied insecticide providing long residual

control of insect pests of potatoes. Admire Pro will control Colorado potato beetles, aphids, wireworms (seec
piece only), and psyllids. Dosage rates are 5.7 to 8.7 fl oz/A dmdian ifurrow spray at seeding or as a side
dress to both sides of the hill after planting (treated areas of both hillsides should be covered with approximat
3 inches of soil)Do not apply if any neonicotinoid (Group 4A: CruiserMaxx, Belay or Adriiro) has been
applied as a seed treatmdbdb not apply foliar neonicotinoidg\(imire Prq Leverage or Actara) following this
application.

Belay 16 WSG(clothiniadin, Group 4A). Apply Belay atl2to 18 ouncesn-furrow or atsoil cracking. Use
10 gdlon of water per acreBelay has amREl of 12 hours. Water immediately after application whpplied
at soilcracking. Belay has norop rotation restriction Do not apply if any neonicotinoid (Group 4A:
CruiserMaxx, Belay or Admire Pro) has beenlagapas a seed treatmeBto not apply foliar neonicotinoids
(Admire Prq Leverage or Actara) following this application.



Colorado Potato Beetle

Cultural Control

Crop rotations: Crop rotations help in delaying or reducing CPB pressure. Adulebesgtend the winter

buried 4 to10 inches in the soil and emerge in the spring just as the first volunteer potatoes appear. Recently
emerged beetles either mate close to the overwintering sites or fly to new potato fields to find a mate.
Colonizing femags need to feed before starting to lay eggs. Therefore, rotating crops and planting the new
potato fields as far as possible from fields that were planted to potato the previous year will reduce the numbi
of immigrant beetles moving into the new fieldlthough cereal crops favor wireworm populations as

mentioned before, planting cereal grains after potatoes aids in reducing CPB migrations from overwintering
sites to new fields.

Control of volunteers and weedsBecause overwintering adults need tadfeefore walking or flying into
new fields, controlling volunteer potatoes and weeds such as nightshades is important, as they are an early f

source for these emerging adults. This tactic does not provide complete
control, but may reduce or delay pogtithn growth.

Figure 3. Colorado potato beetle adults.

Chemical Control

The use of systemic insecticides in early potatoes, presented in the previous
o : section for aphid control, will also contribute to the control of esglgson

CPB populations Do not use disruptive foliar products, such as pyrethroid insecticides, for control of CPB

after June 15Pyrethroid insecticides(Group 3 products)kill beneficial organisms and may flare aphids

and mites Foliar applied products available for CPBhtwl include Assail, SuccesBlackhawkRadiant,

abamectinPenncagM, Imidan,Admire Prq LeverageEndigo,Rimon, Coragerand Actara.

Figure 4. CPB small larvae.

Sevin XLRé add in re
bee information

SuccessSC (spinosad Group 5). For
light larval populations, apply 3 to 4
fluid ounces of Success per acre by air,
ground or chemigation. Time
applications to target egg hatch or young
larvae. For heavy larval populations,
apply 5 to &luid ounces of product per
acre. Applications by cimeigation at
either rate should be made with 0.25
acre inches of water or less. If the plant
is actively growing, applying 3 or #uid




ounces of product per acre in sequence may be more effective than aplyidg@nces singularly. Acidic

(< 6 pH) spay solutions may shorten the residual activity of Success and should be avoided. The pH of spray
solution should be checked prior to adding Success into the tank and adjusted, if necessary. Acidifying
products such as boron should be avoided. In addirior to adding Success to a tank it is recommended to
conduct a compatibility test.

The Success label states that this product should not be applied against two successive generations of Color
potato beetle. Two applications against the samergime is considered acceptable.

Blackhawk(spinosad, Group 5Apply 1.7 to 3.3ounces of Blackhawk per acre to potgdor control of
Colorado potato beetl®egin at first signs ahfestdions. Follow resistance management recommendations on
the prodict label.

Figure 5. CPB larvae and foliar damage.

Radiant SC (spinetoram, Group 5). Apply

6 to 8 fluid ounces of Radiant per acre by
air, ground or chemigation. Time
applications to target egg hatch or young
larvae. For heavy larval populatiomspeat
applications may be necessary but follow
resistance management guidelines.
Applications by chemigation at either rate
should be made with 0.25 acre inches of
water or less. Acidic (< 6 pH) spray
solutions should be avoided. The pH of
spray solutiorshould be checked prior to
adding Radiant into the tank and adjusted, if
necessary. Acidifying products such as boron should be avoided. In addition, prior to adding Radiant to a ta
it is recommended to conduct a compatibility test.

Agri-Mek (abamectin Group 6). Apply 8 to 16 ounces atbamectirby air with 5 gallons of water per adrg
ground or by airAvoid the use oAbamectirwith any product containing sticker/bindigmpe adjuvants (e.g.

Bravo Weather Stik, Bravo Ultrex or Dithane Rain#diie The addition of a nonionic surfactant or
organosiliconébased surfactant, at the manufacturer's recommended rate is suggested for optimum control.

Imidan 70W (phosmet Group 1B). Apply 1.33 pounds of product per acre by air or ground. Imidanys ver
sensitive to chemical hydrolysis in the presence of alkaline or neutral pHlifel&tir technical phosmet is

only 33 minutes at pH 8.3, and 10 hours at pH 7, but increases steeply to approximately 4 to 13 days,
respectively, between pH of 5.5 to 450r optimum stability and residual, adjust tank mixture pH to between
3.5 and 5.0 using a suitable buffer that will maintain proper pH entirely through the course of application. Te:s
kits for checking water pH are available from Gowan Company. Fanaopticontrol, apply early when CPB
population is primarily in larval stage. If a second application is needed, apply no sooner thdaya 10
schedule. Use adequate volume for good coverage; 5 gallons per acre by@iga@ns per acre by ground.



Actara (thiamethoxam, Group 4A). Apply 1.5 ounces/acre by either ground or by air. A total of 6.0 ounces
may be applied per season. Apply Actara in a minimum of 10 gallons of water when application by ground an
a minimum of 5 gallons when applying by aWthen applying Actara by ground or air use an oil blend

adjuvant. For chemigation, use from G@.@5 inches of water. Avoid the use of Actara with any product
containing sticker/bindetype adjuvants (e.g. Bravo Weather Stik, Bravo Ultrex or DithanesRiilal.

Examples of appropriate adjuvants include crop oil concentrates (COC) (e.g. Herbimax), methylated seed oil:
(MSO) (e.g. Dynamic), ethylated seed oils (ESO) (e.g. Hasten) and organosilicone (OS) blends (e.g.
Aerodynamic). Do not apply this produtthe field has been treated this year with Admire Pro, Gaucho,

Belay, Cruiser or Platinum.

Leverage360(imidacloprid and cyfluthrin , Group 4A and 3). Leverage may be applied by aerial, ground or
chemigation equipment at 3375 fl 0z/A. Use the 3.0 0z rate for ground applications only. Aerial
applications should be made in a minimum g@ons per acrevith 10 gallons per acreecommended. The
addition of a silicone or MSO type surfactant may aid in control. Do not aeplragef the field has been
treated this year with Admire Pro, GaucBe|ay, Cruiser or Platinum.

Brigadier (imidacloprid and bifenthrin , Group 4A and 3). Brigadier may be applied by@und, air or
chemigation at 3.8 6.14 fl 0z/A. There is a 2day PHI, applicatios should not be made closer than 7 days
apart and there is a season maximum limit of 25.6 fl obA.not apply Brigadier if the field has been treated
this year with Admire Pro, Gaucho, Belay, Cruiser or Platinum.

Transform WG (sulfoxaflor, 4C). Apypfor control of aphiddy ground, air or chemigationa?5 to 1.5

ounces per acre. Refer to the label for specific instructions when applying via chemigation. Transform has a
day preharvest interval, a 14 day retreatment interval and a total sdandradl4 applications and a total of

8.5 ounces of Transform per acre per year. Transform can be used during the season if a neonicotinoid (Grc
4A) insecticide has been applied at planting as long as an insecticide with a different mode of abgen has
applied to the target pest prior to the use of Transform.

Rimon 0.83 EC(novaluron, Group 15). Rimon may be applied by air, chemigation or ground equipment at 9
to 12 fl oz/A. Applications should be made when the majority of CPB larvae are betggdrateh and second
instar. Rimon is an insect growth regulator type insecticide which must be ingested by larvae or applied eithe
over or under eggs to act as an ovicide, therefore, reapplication at 7 to 14 days is needed to protect new plar
tissue dung periods of active foliar growthThe product must be ingested to affect larval CRBvill not

control adult beetlesDo not make more than two applications per seafmnnot apply to two successive
generations in the same growing seaddse aminimum of 5gallons per acrevhen applying by air; apply a
minimum of 10gallons per acrevhen applying by ground. Rimon has a 12 hour restricted entry interval and a
14 day pre harvest interval. Do not apply more than 24 ounces per acre per season.

Assail 70WP (acetamidiprid, Group 4A). Apply 0.6 to 17 ounces/acre by ground, air or chemigation for
Colorado potato beetle control. Use the higher rate under conditions of heavy pest pressure, dense foliage
and/or application by chemigation. Apply beftaevae cause defoliation damage that would result in economic
loss. A total of 6.8 ounces may be applied per season. Do not make more than 4 applications per season an
not apply more than once every 7 days. Do not apply less than 7 days primest fiaday PHI)Complete

plant coverage, including the lower portion of the plant if pests are present in that area, is necessary for best
results. Apply Assail in a minimum of 20 gallons of water by ground, 5 gallons by air and a maximum of 0.2
inch/acre by chemigationWhen applying Assail by ground or air, use a crop oil adjuvant such as crop oll
concentrates (COC), methylated seed oils (MSO), ethylated seed oil (ESO), or use aisibcgaeccrop oil

blend adjuvant. Do not irrigate within 12 hewf an Assail application. There are no rotational crop plant
back restrictions for AssailDo not apply this product if the field has been treated this yearamwith

neonicotinoid Admire Pro, Gauchdelay, Cruiser or Platinum



Coragen (rynaxypyr, Group 28). Apply 3.5 to 5.0 ounces of product per acre. Do not apply more than four
applications and 15.4 fluid ounces per season. Do not apply more than twice to a generation of Colorado pot:
beetle or within a 30 day period. If applied to oneegation of beetle, do not apply Coragen to the subsequent
generation. Coragen may be applied by air, ground or chemigation. If applying by chemigation, refer to
specific instructions on the label in a section outside of the potato section. The ptehtamed is 14 days.

The restricted entry interval is 4 hours.

Hero (zetacypermethrin, bifenthrin, Group 3). Apply at 4 to 10.3 ounces per acre. Applications must be at
least 21 days apadp not apply more than@.6 ounces of product per acre peason. There is a seasonal limit
of two applications per year. Apply by ground or air only, no chemigation application.

Voliam Xpress (ambda-cyhalothrin, chlorantraniliprole, Group 3, Group 28. Apply at 6.0 to 9.0 fluid

ounces per acre for contrdi GPB by ground air or chemigation. When applying by chemigation, apply in 0.1
to 0.2 acre inches of water per acre. Do not exceed a total of 27 ounces of product per season per acre.
Minimum time between application intervals is 7 days. There isteaprest interval of 14 day€o not apply

this product if the field has been treated this year with any neonicotinoid (Admire Pro, Gaucho, Belay, Cruisel
or Platinum.)

Endigo (thiamethoxam, lambda cyhalothrin, Group 4a, Group 3).Apply at 2.0 to 4.5 flid ounces per acre

by ground, air or by chemigation. Do not apply more than 10 ounces per season per acre. There is a minimt
interval between applications of 7 days. Do not harvest the field for 14 days after application. Do not apply th
product if e field has been treated this year with any neonicotinoid (Admire Pro, Gaucho, Belay, Cruiser or
Platinum).

Voliam Flexi (thiamethoxam, chlorantraniliprole, Group 4a, Group 28). Apply at 4 fluid ounces per acre

by ground, air and chemigation. Do @a@ply more than 8 ounces total per season per acre. Thereis a
minimum interval between applications of 7 days. Do not harvest the field for 14 days after application. Do n
apply this product if the field has been treated this year with any neonidof&dmire Pro, Gaucho, Belay,

Cruiser or Platinum.)



Aphids

4 Figure 6. Green peach aphids on potato leaf.

Desiccation of Early Season Potatoes

Desiccation of early season potatoes can influence
the formation and emigration of winged aphids.
Useof acid desiccation is the recommended
practice to reduce the likelihood of infesting other
potato fields with aphid survivors from early season
potatoes. Chemical desiccants, such as Reglone or
Rely, can also be used to decrease the likelihood of
aphidsmoving to other fields. Desiccation by
removal of irrigation results in slow dehydration of
potatoes, which triggers wing formation in aphids

and stimulus for flights. Desiccation of potatoes by ending irrigation should only be used as a last resort. If
water management is used to desiccate the crop, it is critical that an effective aphicide such, &ekaafor
Monitor be used.

§ Figure 7. Potato aphid on potato stem. This
@ aphid can be red or green.

1 Use only clean seed tubers with low or
no disease content based on winter
tests.

1 If potato growers do not use a systemic
insecticide at planting, it is even more
important that foliar aphid insecticides
be used later in the season.

9 Fields should be scouted at 3 to 4 day
intervals before aphid flightbegin
(early May); a minimum of ten
locations per 100 acre field should be
checked. For potatoes that are not to
be stored begin application of foliar
aphid insecticides should begin when 5 aphids per 100 leaves or 5 aphids/plant are tsiectdutia
sheet or a bucket to count aphids. Place either device underneath plants a shake plants vigorously.
Aphids will fall.

Control volunteer potatoes and potatoes growing in cull piles.

1 Based on trials conducted in Idaho, Oregon and Washington, imidaebgsed products (Admire Pro
and Gauchq)}hiamethoxarrbased products (Platinum and Cruiseryl clothiniadirbased product
(Belay) provide significantly better aphid control than alternatives. Imidaclpgmigmethoxanand
chlothianidinapplied at plarihg will provide 80 to 100 days of residual contr&horate (Thimet,



Phorate) do not provide relialbdeeen peach aphi@&PA) control beyond 50 days. Use dhiinetwill
increase the likelihood that foliar application of insecticides mid to late sealbtwe wecessary. Use of
phoratein a full season potato production system is of minimal value for pest management.

1 Inyears with high numbers of winged GPA, a management program that uses only foliar insecticides
applied in response to scouting is ifigient to prevenpotato leaf roll virusRPLRYV) transmission in
late season Russet potatoes. This is because the high number of aphids carPicé\dmeifore 100%
of aphids are killed.

T Foll owing a soil or seed t rregaamimeequiredtopeducatileed i n
extent of transmission of PLRV from infected plants to-mdacted plants within a field. It is possible
that even with a Ano gapo intensive GPA contr

aphids migratig into a field from early season potatoes or weedy hosts may occur. A no gap program
includes use of a lontgrm residual insecticide applied at time of planting, application of an effective
foliar aphid insecti ci de apapglicationsbfdoliat apred inSdeticidea k 0
at intervals no longer than their period of residual control.

1 Research in Idaho indicates that hairy nightshade is an excellent aphid and virus host. The mere
presence of this weed increases the amount oMPdrRIpotatovirus Y (PVY) in the crop. Therefore,
control of this weed is highly recommended.

It was previously thought that the primary means by which GPA survives the winter is in the egg stage on pe:
trees. We now know that if they are not subjeédtetemperatures cold enough to kill them, they can also
overwinter on various perennial, biennial, and winter annual weeds, such as tumble mustard, flixweed,
shemerdés-purse chickweedmallow, horseweed, pennycress and redstem filaree. While it enticgly

possible or practical to control aphids originating from these weeds, it is important to understand that early
sources of aphid outbreaks can occur throughout most, if not all of the PNW potato growing regions as these
weeds dry out.

Cultural C ontrol

Reducing overwintering GPA populations on the primary host In some Idaho areas, the number of GPA
present in the spring to infestops depends upon winter survival. The common means of overwintering in
most parts of Idaho is on the winter hasthe egg stage. Peach trees are the most common winter hosts,
although apricots and other specie®ainusaresometimesnfested Fields near commercial peach orchards

or urban areas with backyard and abandoned peach trees, usually have highaopspiudat those in isolated
areas. Therefore, removing and replacing peach and apricot trees and spraying insecticides on commercial
peach orchards are effective ways to prevent aphid buildup in Idaho.

Eliminating GPA populations on bedding plants Beddng plants in home gardens are a good source of
aphids-- fields close to towns amtenthe ones with the most GPA problems. Significant numbers of winged
aphids can be produced in home gardens. Aphids moving directly from home gardens to potags plierin
transport viruses since home garden potato plants often have a high rate of disease iEféetiove

programs to control GPA on the winter host and on bedding plants will greatly reduce the need for applicatior
of insecticides to potato crep

Eliminating secondary hosts Early aphid infestations commonly occur on a number of weeds including
species of mustards, nightshade and ground cherries. Winged forms produced on these weeds later infest cr
plants, including potatoes, and high numbees/ appear during a short period when one or more species of
weeds dry up or mature. Research from Idaho has shown that hairy nightshade is an excellent aphid host an
also harbors potato virusgSPAreproduceup to 5@ beter on the weed than on potago&reen peach aphids

and othe species of colonizing and neoolonizing aphids can transmit potato viruses (PLRV and PVY) from



hairy nightshade to potatoes at higher rates than from potatoes to potatoes. Therefore, nightshades should &
kept well in cleck, especially in seegrowing areas where disease prevention is essential.

Chemical Control

Application of aphid insecticides should begin just prior to the time or expected time in decline in performance
(Abreako) of t he sicded appiedatplenting ortlaybg, OR as saon aswioges e ¢ t
aphids are detected, OR if significant aphid flights have been forecast for youlareasure prevention of

PLRYV transmission there should be no gaps in aphid protection of potatoes,asgafdhe insecticide used,

or whether applied in furrow, to the seed piece or to the foliage. Complete insect control from planting until
aphid flights have ceased is the only means to manage PLRYV in full season potatoes. Any gap in coverage r
resultin substantial virus transmission. It is important to remember that even with complete insecticidal
coverage of a potato field some transmission of PLRV from winged aphids landing on potatoes is possible. |
most years for most fields, applications phal insecticides should be completed by Labor Day. However,
treatment may be warranted beyond Labor Day if there is significant late season rise in aphid numbers in are
where potatoes are still green, still actively growing and bulking. Though wieddsot likely to be impacted,

late season virus transmission by aphids can increase the risk of PLRV net necrosis in stored tubers.

Foliar insecticides suggested for use in suppressing aphids-sekten potatoes include the following:

Belay 50 WDG(clothinadin Group 4A). Apply Belay at the full labelate of 1 to 1.5 o0z.Belay can be

applied by ground only in 10 to 20 gallons per acre. The product has a 14 day PHI, a 12 REIl and a 14 day
application interval. There is a season limitation of @iaptiors. Belay has no crop rotation restrictiono

not apply this product if the field has been treated this year with any neonicotinoid (Admire Pro, Gaucho, Belz
Cruiser or Platinum.)

Fulfill (pymetrozine Group 9B). Apply Fulfill at the label ates of 2.75to 5.5 0z./A ounces per acre using a
penetrating surfactant. Use the higher rate with heavier aphid populations. This produce should be applied j
prior to the fAbreako in control o f ofsviagless alads im the e d
field (see GPA action threshold at the end of this section.) A minimum of five gallons of water should be usec
when applying Fulfill by air. Fulfill can be applied via irrigation systems. The Fulfill label permits a maximum
of only two applications. When applying Fulfill by ground or air use an oil blend adjuvant. Always use a
penetrating adjuvant when used with other products that contain stickerfyipdexdjuvants (e.g. Bravo

Weather Stik, Bravo Ultrex or Dithane RainsHieExamples of appropriate adjuvants include crop oll
concentrates (COC) (e.g. Herbimax), methylated seed oils (MSO) (e.g. Dynamic), ethylated seed oils (ESO)
(e.g. Hasten) and organosilicone (OS) blends (e.g. Aerodynamic). Note, there is no quidkokmock aphid
populations with Fulfill; the product causes aphids to cease feeding, with actual death occurbripiys3

Actara (thiamethoxam Group 4A). Apply 3.0 ounces/acre by either ground or by air (24C registration). This
product shouldbeappi ed just prior to the Abreako in contr
detection of wingless aphids in the field (see GPA action threshold at the end of this section). A total of 6.0
ounces may be applied per season. Apply Actaeaminimum of 10 gallons of water when application by

ground and a minimum of 5 gallon when applying by air. When applying Actara by ground or air use an oil
blend adjuvant. For chemigation, use 601B5 inches of wateAvoid the use of Actara with grproduct

containing sticker/bindetype adjuvants (e.g. Bravo Weather Stik, Bravo Ultrex or Dithane Rainshield.
Examples of appropriate adjuvants include crop oil concentrates (COC) (e.g. Herbimax), methylated seed oil:
(MSO) (e.g. Dynamic), ethylated skeils (ESO) (e.g. Hasten) and organosilicone (OS) blends (e.g.
Aerodynamic). Do not apply this product if the field has been treated this year with Admire Pro, Gaucho,
Belay, Cruiser CruiserMaxxor Platinum.



Beleaf(flonicamid, Group 9C). Apply Beleaf at 2.0 to 2.8 ounces per acre. The product may be applied by
ground, air or chemigation for aphid control. This product will only control aphids. Apply no more than 3
applications per season. Beleaf has a 7 day pre harvest int&lwalys use a fgh quality organosilicone

blend surfactant with Beleaf

Assail 70WP (acetamdiprid, Group 4A). Apply 1.0to 1.7 ounces/acre by ground, air or chemigation for

aphid control irfull season potatoes. Use the higher rate under conditions of heavy pestepoesse foliage
and/or application by air or chemigation. Apply Assail when aphids are first detected. Repeat applications at
10 day intervals may be required if aphid pressure continues. A total of 6.8 ounces may be applied per seas
Do not makemore than 4 applications per season and do not apply more than once every 7 days. Do not apg
less than 7 days prior to harvest (7 day PEBdmplete plant coverage, including the lower portion of the plant

if pests are present in that area, is necegsatyest resultsChemigation may provide the best coverage when
the canopy is dense and closedpply Assail in a minimum of 20 gallons of water by ground, 5 gallons by air
and a maximum of 0.2 inch/acre by chemigation. When applying Assail by gooairduse a crop oil

adjuvant such as crop oil concentrates (COC), methylated seed oils (MSO) or ethylated seed oil (ESO), or us
an organosilicone crop oil blend adjuvant. Avoid the use of Assail with any product containing sticker/binder
type adjuvarg when aphid and leafhopper are the target pests. Do not irrigate within 12 hours of an Assail
application. There are no rotational crop plant back restrictions for A&saihot apply this product if the field

has been treated this year with Admire,ReauchoBelay, Cruiser or Platinum.

Voliam Xpress (lambdacyhalothrin, chlorantraniliprole, Group 3, Group 4a). Apply at 6.0 to 9.0 fluid

ounces per acre for control of CPB by ground air or chemigation. When applying by chemigation, apply in O..
to 0.2 acre inches of water per acre. Do not exceed a total of 27 ounces of product per season per acre.
Minimum time between application intervals is 7 days. There is a preharvest interval of 14 days.

Voliam Flexi (thiamethoxam, chlorantraniliprole, Group 4a, Group 28). Apply at 4 fluid ounces per acre

by ground, air and chemigation. Do not apply more than 8 ounces total per season per acre. There is a
minimum interval between applications of 7 days. Do not harvest the field for 14 days aftatappliDo not
apply this product if the field has been treated this year with any neonicotinoid (Admire Pro, Gaucho, Belay,
Cruiser or Platinum.)

Endigo (thiamethoxam, lambda cyhalothrin, Group 4a, Group 3).Apply at 4.0 to 4.5 fluid ounces per acre

by ground, air or by chemigation. Do not apply more than 10 ounces per season per acre. There is a minimt
interval between applications of 7 days. Do not harvest the field for 14 days after application. Do not apply th
product if the field has been &ted this year with any neonicotinoid (Admire Pro, Gaucho, Belay, Cruiser or
Platinum).

Movento (spirotetramat, Group 23). Movento may be applied by air, ground or chemigation for control of
aphids. Apply Movento at 5.0 ounces of product per acrevekto requires up to 14 days to become fully
effective in the plant. If following an application of a neonicotinoid at planting/cracking, apply Movento at 14
days prior to expected fAbreako of the pletHestiva ng t
means of controlling psyllids, aphidad other pests is to apfovento twice with a 10 to 14 day treatment
interval. For resistance management purposes, do not allow more than 21 days between applications of
Movento unless an insecticidettvia different mode of action is applied between the two applications. If a
planting time insecticide has not been made, apply Movento 14 days prior to the appearance of aphid. The
product is more effective when applied earlier in the outbreak cyclidisesystemic properties and efficacy
against eggs and nymphs. Use of Movento requires inclusion of a penetrating surfactant, such a®aeMSO.
feature of consequence for Movento is that there is a 30 day plant back restriction after the thécasbmappl

for all crops. Since this product would almost always be applied more than 30 days before harvest, there are



functionally no plant back restrictions for Moventideed to develop an official position in regards to Movento
and chemigation; curregtBayer discourages this use practice.

Dimethoate (Group 1B). The 4E formulation may be used at 0.5 to 1.0 pints per acre. It may be applied by
ground, air or chemigation. (There are no data showing efficacy by chemigation.) Dimethoate has a short
period of residual activity. Use of the higher rate is recommended. Efficacy may be marginal against higher
populations of aphids. It has a 2 day post harvest eitex\48 hour reentry interval and a 7 day retreatment
interval. A total of 2 pints may bapplied per season.

Benevia (yazapyr, 28) Benevia is expected to be registered prior o the use season. At the time that Benevia
registered, its use instructions will be included



Two-Spotted Spider Mites

Virtually all economic infest#ons of mites (twespotted spider mitegigure § on potatoes occur in¢hPacific
Northwest. Mite infestations should be managed in the same manner through&N\tehowever, the

decision of whether and when to scout for mites on potatoes outstike ©@blumbia Basin must be based on
local conditions and risk of mite outbreak. All potatoes in the Columbia Basin should be sampled for mites.
Applications ofmostmiticides Comite, abamectirAcramite Onagerand Oberon) should be made upon early
detection of mitesMovento must be applied prior to outbreak of mite populatiddispotatoes should be
surveyed for the presence of mites and mite eggs starting July 15.

Figure 8. Twaespotted spider mite and eggs on potato
leaf. The mite is less th&05inch long.

Sampling for mites requires a close visual inspection
of leaves from differing levels of the plantShaking
suspected infested leaves above a piece of white paper
helps to determine the presence of mites. They will
dislodge from théeaves and the tiny spots moving on
the paper (mites) are easy to sEee se of at least a
10x hand lens is important for detecting mites in low
numbers. There are no registered miticides available
that will provide full control or serve as rescue
treatrents once mite populations reach outbreak
levels. Application of miticides should begin before populations reach 2 mites per leaf; this is close to the
detection limit for the pest. Thorough coverage is essential for good control. Foliage shouldtiiealtyme

of application. Do not irrigate potatoes for 24 hours after application if possible.

In most cases, a single application of a miticide will suffice for a growing sga@arver, in about 10% of

mite outbreaks a second application of a migdglrequired. Retreatment with a different miticide should be
considered as a resistance prevention strategy. Mites on potatoes have never been demonstrated increased
tolerance to miticides; however, two spotted spider iaiteell known for its abilityto develop resistance and
rotation of miticides is desirable.

Based on research supported by the Washington State Potato Commission inclusiontahtsutiied improve
coverage habeen shown to significantly improve efficacy of miticidekticides ae commonly applied via
chemigation, when doing so, it is important to use minimal water volumes, ideally in the 0.1 to 0.15 acre inch
volumes.

Acramite (bifenazateGroup # unknown)is a miticide that may be applied by,athemigatioror ground.
Acramiteshould be applied at 16 to 24 ounces per acre. Apply the higher rate to higher populations of mites.
Use at least 20 gallons of water when applying by ground and at least 5 gallons of water when applying by ai
Only one application can be applied peason. The preharvest interval is 14 ddysesearch conducted in

2010, Acramite applied at 16 ounces by chemigation provided 35 days of residual mite control in a light mite
infestation situation.



Oberon 4SC (spiromesifenGroup 23) is a broaespectum miticide thatmay be applied by air, ground, or
chemigation equipment. Good coverage of the foliage is necessary for optimal control. An adjuvant may be
used to improve coverage and control. For best results the treatment should be made whenlatimpop

begin to build and before a damaging population becomes established. Oberon is most effective against the «
and nymphal stages of mites. Control should be directed at these Sagem carbe applied ad-8 fluid

ounces per acre. Apply whemites first appear and prior to leaf damage or discoloration. Apply in adequate
water for uniform coverage with ground or aerial application equipment, or by chemigation as per the use lab
If needed, repeat an application of Oberon atta Z0-dayinterval. There is a limit of two applications per
season.Applications of Oberon at th&0 oz rate are not recommended by air or chemigation except for
situations where mite pressure is low or when applied sequentially as a split application fdlligivergates

of Oberon as neede@®ased on observations of field applications, applications via chemigation have been mor
effective than by airln research conducted in Washington in 2010, Oberon applied by chemiga&iouretes
provided35 days of esidual control in a light mite infestation situatiddo not apply Oberon after Movento

unless a miticide of a different mode of antsuch as Comite, Onager or Acrantites been made.

Comite (propargite, Group 12C)is effective against the nymph@ legs)and adul{(8 legs)stages of spider

mites when applied by air, ground or chemigati@iemigation is permitted in Washington and Oregon only
under a Section 24c (possession of the 24c is required for this type of application.) Comite is applited at 1

2.5 pints product as a foliar treatment. Do not exceed two applications per s€asipreferred method of
application is by air or ground. Aerial applications of Comite should be applied in a minimum of 10 gallons of
water. The addition of ardpuvant has been shown to improve coverage. Comite haslayltreatment

interval for Washington, Oregon, and ldaho.

Onager (hexythiazox Group 10) is effective against mite eggs and immature mites. It may be applied by air
or by ground al6to 24 ounces per acre. When applying by air, use a minimum of 5 gallons of water. The
product may only be used in Idaho, Oregon and Washington. Do not apply within 21 days of harvest. Itis
critical to use Onager prior to adult mite buildup as the prodilichot control adult mites.Use higher ratesn
moderate to high mite infestations or for larger plants with a dense cabopyot plant rotationatrops other

than those on theeStion 3 label within 120 days of this applicatidResearch conducted Washington in

2010 documented that in a light mite infestation situation, Onager applied by chemigation very early in the mi
outbeak cycle provided 43 days of residual control. In this situation, Onager was applied 8 days earlier than
other standardhiticides.

Agri-Mek/Agri -Mek SC (bamectin(Group 6). Apply 8 to 16 ounces of Agilek 0.15 EC or 1.75 to 3.5 fl 0z

of Agri-Mek SC by air with 5 gallons of water per acre. Avoid the use of-kg# with any product containing
sticker/bindettype adjuvantge.g. Bravo Weather Stik, Bravo Ultrex or DithaneRainshield). The addition of a
nonionic surfactant or organosilicohased surfactant, at the manufacturer's recommended rate is suggested fc
optimum control.

Movento (spiromesifin, Group 23). Moventois not recommended for use as a rescue treatment for mites in
potatoes. The product does not have lethal activity against adults and requires between 7 and 14 days to
become active. However, application of Movento for other potato insect pests spbidasa psyllids may

result in prevention or delay of mite outbreaks. Refer to Movento use pattern described in the aphid section.
Do not apply Movento after Oberon esk an application of an insecticigih a differing mode of action has
been made.

Two-spotted spider mite resistance managemeniVhile the species of spider mite attacking PNW potatoes
has demonstrated the ability to readily develop resistance to miticides, there appears to be no evidence of thi
problem developing in our area. Howeweith the availability of new miticides, potato growers should

consider taking some basic steps that could prevent or delay onset of resistance in mites. If growers apply



than one miticide per season, consider applying a different miticide feetioed application. The six

miticides registered for use on potato belong to five modes of action (Movento and Oberon are in the same
class; the rest are in distinct classes) and can be rotated with each other. While research has shown some
differing lewels of efficacy among the products, all products have been shown to provide commercially
acceptable levels of control when applied early enough in the outbreak cycle.

Cutworm, Armywor m and Looper

Little is known about the biology and management affagin PNW potatoesThe economic threshold for

when to treat for worms is unknowRotatoes can tolerate some worm defoliation without loss in marketable
yield. The period of full bloom is the most sensitive plant growth stage, but even then defolati@norder of

10% appears to cause little if any yield loss. For pests like worms that usually do not develop huge populatiot
over the course of the season (as CPB will do), it may sometimes be best to allow a little defoliation and save
insecticide aplications. This not only saves money but also may presemeficialinsects and spiderdt is
important to scout for living worms in your fields, rather than applyiegtmentsn response to damage.
Sometimes worms are absent by the time damagaticsed. Also, some species have nocturnal habits and may
not be easily found during the day.

There are eveninsecticides recommended for control of worms in a potato integrated pest management
program, SuccesBlackhawk,Radiant,Rimon, Avaunt Coraga andimidan Applications should be targeted
at the incidence of feeding or appearance of small larfsan@ 2° instars). Larger larvae may be more
difficult to control and may require multiple applications atag intervals.

SuccessSC (spinosad Group 5). For smaller sized worms (early instars), applyffusl ounces of product per
acre by air, ground or chemigation. Time applications to target egg hatch or young larvae. For larger (later
instar) larval populations, apply 5 tdl@id ounces oproduct per acre. Applications by chemigation at either
rate should be made with 0.25 aanehes of water or less. If the plant is actively growing, applying 3flonct
ounces of product per acre in sequence may be more effective than applying Gmgutady. Acidic (< 6

pH) spray solutions may shorten the residual activity of Success and should be avoided. The pH of spray
solution should be checked prior to adding Success into the tank and adjusted, if necessary. Acidifying
products such as bam should be avoided. In addition, prior to adding Success to a tank it is recommended to
conduct a compatibility test.

Blackhawk (spinosad, Group 5)Apply 2.25 t03.5 0z ounces of Blackhawk per acre to paatimr control of
worms on potatoBegin affirst signs ofinfestationsUse the lower rate for relatively small worms and the
higher rate for larger worm¥ery large worms are difficult to control at any rate with any insecti¢iddow
resistance management recommendations on the product label.

Radiant SC (spinetoram Group 5). Apply 6 to 8 fluid ounces of Radiant per acre by air, ground or
chemigation. Time applications to target egg hatch or young larvae. For heavy larval populations, repeat
applications may be necessary but follow resistamaeagement guidelines. Applications by chemigation at
either rate should be made with 0.25 acre inches of water or less. Acidic (< 6 pH) spray solutions should be
avoided. The pH of spray solution should be checked prior to adding Radiant into thedackusted, if
necessary. Acidifying products such as boron should be avoided. In addition, prior to adding Radiant to a ta
it is recommended to conduct a compatibility test.



Avaunt (indoxacarb, Group 22). Avaunt may be applied by air or ground gmment at 2.5 to 6.0 ounces per
acre, with 3.0 ounces being the most common rate applied. The preharvest interval is 7 days and it has a
restricted entry interval of 12 hours. A total of 24 ounces can be applied per season. Applications by air reqt
aminimum of 5 gallons of water per acre.

Rimon 0.83 EC(novaluron, Group 15). Rimon may be applied by air, chemigation or ground equipment at 9
to 12 fl oz/A. Applications should be made when the majority of larvae are between egg hatch and second
insta. Rimon is an insect growth regulator type insecticide which must be ingested by larvae or applied eithe
over or under eggs to act as an ovicide, therefore, reapplication at 7 to 14 days is needed to protect new plar
tissue during periods of active it growth In order for this product taffect larvae it nust be ingested.

Rimon has noféect on adults.Do not make more thawo applications per seasoblse aminimum of 5 gpa

when applying by airand aminimum of 10 gpa when applying by groun&imon has a 12 hour restricted

entry interval and a 14 day preharvest interval. Apply no more than 24 ounces per acre per season.

Imidan 70W (phosmet Group 1B). Imidan may be applied for control of loopers at 1.33 to 2.5 pounds per
acre. Apply when wrms are first detected and larvae are predominantly small. A rate of 2 to 2.5 pounds is
recommended for use against loopers in potatoes. Apply by ground or air in a minimum of 2 gallons of water
per acre. Obtain uniform coverage for best results. dapply more than two times per season when using

the maximum rate of 2.5 pounds per acre per season, do not apply more than 6.66 pounds per season. Thi
product may be applied through irrigation systems. At 1.33 pounds per acre, the preharvaktantatays, at
rates above 1.33 pounds, the preharvest interval is 21 days. This product is availablatftireusgher rate

under Section 24c of FIFRA, make sure you have a copy of 24dapalir possessiowhen making the
application.

Coragen (rynaxypyr, Group 28). Coragen may be applied for control of worms at 3.5 to 5.0 ounces per acre.
Make no more than four applications or 15.4 ounces per acre per season. Do not apply more than twice wi
a 30 day periodCoragen may be applied lgyound, air or chemigation. If applying by chemigation, refer to
specific instructions on the label in a section outside of the potato section. The preharvest interval is 14 days
The restricted entry interval is 4 hours.

Figure 9. Armyworm
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Figure 10.Cabbage looper

Figure 11. Spotted Cutworm






