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This field guide is intended to be used as a tool to aid in samp
and decisioamaking for managing key insect, mite, and diseas:
pests in raspberry fields. It compiles information from numerot
written sources, practical pest scouting experience of growers
Whatcom County, and information gathered from a consensus
meeting of growers and industrgpresentatives.

The guide is organized based on crop stage and pest develop
because this is the way the grower or scout encounters raspbe
pests and decides how to manatiem.
Thecrop stages are divided into six periods:

Mormant / PreBloom March)

AreBloom(April- mid May)

ABloom (Mid- late May)

MPreHarvestJune)

Aarvest (July early August
MPostHarvest{August September)

Pestmonitoring guidelines are provided for each pest, as well ¢
thresholds and management tools when they are applicable.
Monitoring guidelines relate to the scouting record sheets whic
are available on the Raspberry IPM Manual Web site through
Whatcom County Extension.

Regular field scouting is an important component of any IPM

program. By performing some of the basic scouting and recorc
keeping procedures outlined in this manual, growers can be m
informed and more involved in pest management decisiteking

Scouting and Thresholds for
Raspberry Pests and Diseases

-
Regular systematic scouting and recordkeeping is the fundamen ,\,
component of Integrated Pest Management. The scouting seasori® ;;_)
typically begins in late March or early April with an assessment of JJ‘
cutworm damage to developing buds and ends in early Septembé )q-‘
with nematode sampling. Eight to ten wéiined trips through the .3'
field for the entire season are usually enough to provide valuable &
information on which to base decisions. Scouting and < ¥/
recordkeeping takes about an hour for each field visit. This

represents a total, seasdong investment of eight to ten hours

per field.

Fields should be checked on approximate two week intervals fronfi=
late March through late June (six to seven visits) prior to the onsefig"
of harvest. Sampling during harvest is difficult due to time

constraints but careful observations of insects that may be prese

on the harvesting belt is a form of scouting as well. Fields should
checked on approximate two week intervals starting immediately

after harvest and into early September (two to three visits).
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For more information on Raspberry IPM in Northwes
Washington, see the Raspberry IPM Manual online af:
http://whatcom.wsu.edu/ipm/manual/rasp
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ok Scouting and Thresholds for
Raspberry Pests and Diseasep ormant/Pre-Bloom

March
General Guidelines for Scouting in Raspberry Fields - _ _ _
Visit three to five sites in each block (field or portion) depending on block size. Sites sl At each site, visit 10 to 20 hills space8 Bills apart and on both sides of the row. At each

be distributed throughout the block and effort should be made to return to those plant, follow the monitoring guidelines. Scouting should occur during regularly planned
approximate areas for each visit. scouting trips as well as during general trips to the field.
Climbing Cutworm Weevils ; ] pEls o : .
«Examine 5 buds and new oCheck soil around base of plants for yve(mWae ASetup monitoring sta'[.lons: cover runway or tunnel gntrance with
shootsat eachhill uExamine buds and new Ie}terals for signs of damage ashelter made of roofl-ng shingle or PYiping (48 statlons pgracra
«Record # of buds/shoots from the clay coloredveevil MPlace apple yvedge bait under shelter; check apple bait daily-8or 2
damagedby CUtWOrms or uReco-rd# of buds/shoots damaged by cutworms or daysfor feedlngdgmage » .
weevilgs y weevils ' ' ARechd % of stations positive for feedigmage -
wlvere S ie faund oPlan on summer treatments if weevils are Monitor again 23 weeks after treatment to determinefficacy
' commonly found Management:

searchbase of plant during
dayto identify the pest. If not
found, check at night with a
flashlightwhen worms are
active

WNorm is up to % inchlong with

palebrown to ashy gray body

wlow tolerance for this pest;
fewinsects can cause yield loss

Areatment threshold: 2@10% positive from monitoring station.

ARemove debris piles, regularly mow field margins, keep large weeds
under control

APelletized baits can be broadcast, but degrade quickly

ALAxdG adriarazya OFy 0S -¥ihcheSPVEdipeY | 1 A
filled with bait.For further details:

http://whatcom.wsu.edu/ipm/manual/rasp

Raspberry Crown Borer

«Monitoring is difficult because it is hidden in crowns aates

«Pay particular attention to weak areas in the field which have smaller, spindss
or canes that break at the base when tying up to the wire in the wintersgmhg

oY'rain pruning crew to repoduspect canes

«Examine lower canes and crown area for this indeetordncidence ofest

oFirst year caterpillars are white about ¥4" long. Second year caterpillars are white,
upto 1 inch long

wYreatments are madpostharvest




Spur Blight (Cane Disease)
uExamine canes at each site for cracked
grayareas arounduds
wliny black pimples form in affectedeas |
uRecord % of hilimfected
Management
AKCultural practices can impact incidence {
spur blight. To reduce disease pressure
Aeep weeds controlled around plants
AReduce the number gfrimocanes
ARemove and destroy old fruiting
canes after harvest
AAvoid overhead irrigation
An suggested threshold is to consider
treatment if 10% of hillanfected after
harvestthe previousseason
Misease is initially managed by a delaye
dormantlime-sulfur application, followed
by 2 to 3 early summer fungicide
applications

PhytophthoraRoot Rot

Management:

wJsehigher raised beds

(Avoid over irrigating

Cane BlighfCane Disease)
uExamine canes at catcher plate height by scraping
bark away to see vascular tissue
winfected tissue appears as reddish lesion up the
cane from a wound site
uRecord % of hills infected
Management:

disease include:
AHigh levels of N fertilizer
Adigh cane densities increase humidity and
mechanical injury
ROverirrigation increases relative humidity
to promote disease occurrence
Aamageby machine harvesters #@skey entry
point for cane blight. To reduce this impact:
ALine up hills in the row
AEnsure catch plates swing easily
ATrain drivers to drive straight
Af 1-3% of canes are infected, consider treatment
Arime fungicide applications immediately after
harvest inspection during the dormant arte-
bloomperiod confirms presence of tréisease

uNote any low areas which remain wet, particularly after winters of heainfall
uReturn to these areas in June with onset of hot weather to evalt@ierot symptoms

oCultural practices can impact incidence of root rot. To reduce disease pressure, consider:
uReducecompaction in these areas of ttiield

uSoitapplied fungicides should not be used as a preventative uilagtophthorasymptoms are present and the diseasausing

organismhas been identified through laboratory analysis of root and crtissue
uSoitapplied fungicides foPhytophthoraare not effective against other root rot causing organisms. They only reduce symptoms of
the disease and do not kill the pathogen itself.

-Blbom ma
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General Guidelines for Scouting in Raspberry Fields

Scouting and Thresholds for

W (9§ I
Raspberry Pests and Diseases P re— B OO m

(April ¢ Mid-May)

Visit three to five sites in each block (field or portion) depending on block size. Sites sho At €ach site, visit 10 to 20 hills space8 Bills apartand o _
distributed throughout the block and effort should be made to return to those approximat 0n both sides of the row. At each plant, follow the monitoring guidelines. Scouting should

areas for each visit.

Beating Tray Sampling Method:

occur during regularly planned scouting trips as well as during general trips to the field.

Use beating tray tsurvey the canopfpr several insect pests that can directly damage fruit or may pose problems as harvest contaminants as well as fol inseefigid\t each site, take ten
tray samples and recorthe total number of each pest and beneficial insect dislodged from foliage. Hold tray one foot below trellis wire withiy axashghake foliage by grasping wire and
shaking, or striking top wire three times with rubber sprayer hose to dislodge insects. Alternate samples between roveslaaiobci every ten feet down the row.

Clay Colored Weevils

Anspect 5 buds or shoots per plant alodk for
leafflagging bud damage, and leaiotching

MARecord # of buds or shoots wittamage

Af you suspect this insect is present at
damagindevels, sample atightusing
abeating tray toconfirm

AConsider summer treatment with
detectionof 1 weevil / 10 beating trays [+

ACheck soil around base of plants for
weevillarvae to determine life
stage present

Western Raspberryruitworm or Raspberry Beetle
ARecord the number of adults from beating trsgmples
APay attention tdnterveinalfeeding damage
on new primocanes
AConsider treating adult beetles prior to bloom if detectd
at most sites. Tolerances vary with processing type.
MMonitor adult flight activity with white sticky traps, such
asthe RebellBianc®. Locate traps along field edges.
ACheck traps weekly and record # of beetles tpap
KConsider treatment if average beetles per trap are abo
2 for IQF and above 5 for other procesdedit
MRecord # of raspberry beetles in beating tsaynples

Climbing Cutworm

«Pay attention to areas with less shoot growth

uExamine several buds and new growth at ehith

wWhere damage is found, search base of plant during day to identifgeke
If not found, check at night with a flashlight when worms active

wWorm is up to 2% inchlong with pale brown to ashy gray body

uRaspberries have the ability to suffer some damage from this pest, but moderate counts
cancause significant damage. Monitor weekly to determine acceptable level of damage.

Voles

ASetup monitoring stations: cover runway or tunnel entrance with a
shelter madeof roofing shingle or PVC piping&4tations per acne

Mlace apple wedge bait under shelter; check apple bait daily for
2-3 days for feedinglamage

ARecord % of stations positive for feedid@mage

Monitor again 23 weeks aftetreatmentto determineefficacy

Management:

Areatment threshold: 2@10% positive monitoringtations

ARemove debris piles, regularly mow field margins,
keeplarge weeds under control

Melletizedbaits can be broadcast, but degragaickly

ALAxdG adriazya OFy 6S2%ihcR
PVipe filled with baitFor further details:
http://whatcom.wsu.edu/ipm/manual/rasp

acé



SpiderMites: Two-spotted (TSSM) and Yellow (YSM)

fStart sampling in earlylay

KCollect ten leaflets per site

AExamine leaves using a 10X hand lens for presence of mitesaaedgsite predators

ACount the number of spider mites and mite predators and record information at each
site. Predators may be able to take care of low numbers of mifiemitor relative
levelsof spider mites angbredators. YSM emerge earlier than TSSM. Adult females are
pale yellow or greenish with dark food spots on the body. They produces very little
webbing. Feeding symptoms are more concentrated yellowish brown coloration

Awnite speckling of leaves is a signT&SM feeding. TSSM produce webbintpanes.

Raspberry Crown Borer

wCrown borer caterpillars feed on and within lower
canesandcrowns

wf-eeding causes swelling or galls at or belowssofhce

uExamine lower canes and crown area for thisect

o¥'rain pruning crew to report canes that break at bas
of hill, to reveal feedingjallery

uRecord incidence gfest

oFirst year caterpillars are white and abéatinchiong.
Secondyear caterpillars are white and up foinchlong.

wlreatment is done at adult fligltostharvest

Yellow Spider Mite and Damage Two-Spotted Spider Mite and Damage

¥ ‘ .

Leafrollers ObliguebandedLeafroller(OBLR and Orangélortrix (OT)

PheromoneTraps

MPlace OT pheromone traps out in late March and OBLR trap&liMay to determineinfestation
from second generation caterpillars, which can be a harvest contaminant diinrgg; early August)

MPlace one or two traps in each field, hang from top trellis wire approximately ten feet from the
windwardedge of thefield. Replace lure as suggested by manufacturer.

ACheck traps regularly by removing, counting, and recording the numbaptfs

MOBLR: 1days after peak adult catch, begin monitoring for larvae in shipst

AOT: adults, eggs, and larvae may all be present at the same time. Use traps to determine
peak adult flight and general population data.

OBLR larva and adult

u\w-"

OT larva and adult

Yellow Rust
Mstarting in late April, examine the oldest leaves on
developing lateralsear the wire forinfection
MRate infection level on a scale®B
Awatch closely to determine when these pustules begisgorulate
Aungicides can be applied to protect new foliagspsrulationbegins

Monitoring Larvae
Axamine a maximum of 5 shoot tips per hill for presenasterpillars
ARecord number of infested hills for easite
Af 10% or more hills are infestedspray may be advisable to
control overwinteringspring generatiorbefore bloom
A arvae can also be detected using the beating tray sampiethod

PreBl oom -BARAoomPr®ARoomPra@&8RoomPr@®BRoomPr@8AoomPr@&®BRoomPr@8AoomPreBhoom -BAoomPr &lAdom Pr
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Mid to LateMay

General Guidelines for Scouting in Raspberry Fields o _ _
Visit three to five sites in each block (field or portion) depending on block size. Sites sho At each site, visit 10 to 20 hills space8 Bills apart and

distributed throughout the block and effort should be made to return to those approximat 0On both sides of the row. At each plant, follow the monitoring guidelines. Scouting should
areas for each visit. occur during regularly planned scouting trips as well as during general trips to the field.

Beating Tray Sampling Method:

Use beating tray tsurvey the canopfpr several insect pests that can directly damage fruit or may pose problems as harvest contaminants as well as fot inseefiiad\t each site, take ten
tray samples and recortte total number of each pest and beneficial insect dislodged from foliage. Hold tray one foot below trellis wire withip aiachshake foliage by grasping wire and
shaking, or striking top wire three times with rubber sprayer hose to dislodge insects. Alternate samples between rovesleatobcit every ten feet down the row.

Black Vine Weevils Voles
AExpect to start seeing adult BVW in beating tray Spider Mites AContinue monitoring
samplesn late May with numbers increasing inlone  ASpider mites can begin to increase at this timgedr usingmonitoringstations
ARecord # and type of weevils from beatinay Kollect ten leaflets pesite with applebaits
Af there is no feeding damage or weevils in beating AExamine leaves using a 10X hand lens for presencq ARecord % of stations with
trays, a treatment may not beecessary of mites, eggsand mite predators ; positivefeeding damage
o \*,},\’ 3 .,a,,. 0;: G ACount the number of spider mites and mite predato ),

e andrecord information at eackite
f Aractors influencing thresholds include spider mite
density;, abundance of predators, population trends, &
damageto foliage , weather conditions, anditicide
per-harvest interval

bl

)

Western RaspberrFruitworm or Raspberry Beetle
MRecord the number of adults from beating trsgmples
APay attention tdnterveinalfeeding damage tteaves
Monitor adult flight activity with white sticky traps, such as
the RebellBianc®. Locate traps along field edges.

ACheck traps weekly and record # of beetles tpap
AConsider treatment prior to introducing bees if:

- Averagebeetles per trap are above 2 for IQF and

aboveb for other processedtuit

- Oradults are detected at most sites

Mecision varies with processitygpe




Leafrollers Obliquebanded(OBLRR and Orangélortrix (OT)

PheromoneTraps

MPlaceOT pheromone traps out in late March and OBLR toapsn mid-May
to determine the infestation from second generation caterpillars, which can
be a harvest contaminant during July and eaflygust. Adults usually start
flyingin late May.

MPlace one or two traps in each field, hang from top trellis wire approximately
ten feet fromthe windward edge of thdield

ACheck traps regularly by removing, counting, and recordingtmber
of moths

JOBLR: 10 days after peak adult catch, begin monitoring for larvae in
shoot tips

JOT: adults, eggs, and larvae may all be present at the same time. Use traps
to determine peak adult flight and general population data.

OBLR larva and adult OT larva and adult

5 At
Monitoring Larvae
AExamine a maximum of 5 shoot tips per hill for presenamtsrpillars
ARecord number of infested hills for each site that wample
A arvae can also be detected using the beating tray sampigtgod.

Record# and approximate size &fafrollersfound in beating tray.
Arreatment threshold is 10% or more of infesteitls

Yellow Rust

AExamine the oldest leaves on developing laterals near the wire for infection

Awatch closely to determine when these pustules begisgorulate

MRate infection level on a scale eBdor both aecia andridia(sporulating stages

A fungicide may be necessary to protect new growth if diseafseiis at most
sitesin a field and wet weathepersists

Aungicides can be applied to protect new foliagsparulationbegins

Spur Blight (Cane Disease)

wCheck foliage for brown wedegghapediesions

uExamine loweprimocanedor dark brown area
around bud

uRecord severity on a scale®B

Management
wConsider field disease history. Wet weather durin
harvestincreases likelihood of continued infection
of new canes.
ACultural practices can impact incidence of spur blig
To reduce disease pressure, consider:
- Keeping weeds controlled around plants
- Reducing the number gdfrimocanes
- Remove and destroy old fruiting canes after harvest.
- Avoid overhead irrigation
oFields with a history of spur blight should be treated with a fungicide in barm
wMost fungicides that contrdBotryitswill also help to control spuslight

Botrytis Fruit rot and Candotrytis

winitial infection of fruit begins duringarly bloom
whenspores aralispersedoy wind andsplashing water

oNo monitoring program exists at thisage

A protectantfungicide is usually necessary in th@é2o

dayslater {
uSubsequent applications depend on incidence of fruifs
infection,method of irrigation, and weatheconditions

reduce disease pressure, consider:
- Using drip irrigation and avoid owerigating
- Avoid high cane density which can increase RH

o -
Yellow rust aecia

Yellow rusturidia

Bl oom AA BB lo®anm A
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General Guidelines for Scouting in Raspberry Fields

P (& Scouting and Thresholds for
Raspberry Pests and Diseases P re— H arve St

June

Visit three to five sites in each block (field or portion) depending on block size. Sites sho At €ach site, visit 10 to 20 hills spaced Bills apartand o _
distributed throughout the block and effort should be made to return to those approximat 0n both sides of the row. At each plant, follow the monitoring guidelines. Scouting should

areas for each visit.

Beating Tray Sampling Method:

occur during regularly planned scouting trips as well as during general trips to the field.

Use beating tray tsurvey the canopfpr several insect pests that can directly damage fruit or may pose problems as harvest contaminants as well as fol inseefigid\t each site, take ten
tray samples and recorthe total number of each pest and beneficial insect dislodged from foliage. Hold tray one foot below trellis wire withiy axashghake foliage by grasping wire and
shaking, or striking top wire three times with rubber sprayer hose to dislodge insects. Alternate samples between roveslaaiobci every ten feet down the row.

Harvest Contaminants

AContinue beating tray samples to monitor weevils and miscellanestwgorms

Arhe best time to use a beating tray is early in the morning before weevils move down from the canopy, or on codlaglsudy

Weevils

uBlack Vine weevil counts increase in mid to [hiee

aRough Strawberry weevil is found foraging canopy foliage at night; adults are found by sifting
soil around crown during day. At each location, inspect debris at base of plants for adults.

wMost of the feeding damage from BVW is in the center of the canopy arounditbe

ol ake extra samples near field borders, particularly if there is a woodlot, older straviltedadry
or rhododendron planting at théorder

uRecord # of weevils collected per site from beatiray

A treatment may be needed if a few weevils are found at each site. If there is no feltiage
andweevils are not detected using beating trays, a specific weevil spray may not be necessary.

Climbing Cutworm

wPay close attention to miscellaneous cutworm larvae
in beating tray at thigime

oA few small worms occasionally detected ifiedd
mayindicate a major hatckhoming

Leafrollers Obliqguebanded(OBLR) and Orangdkortrix (OT)

Pheromone Traps

ACheckraps regularly by removing, counting, aretording
the numbermoths

At about 10 days after peak trap catch, it is time to mon@@LR
caterpillarsin thefield. For OT, all stages are present at all times; use
traps to determine peak adult flight and general population sizes.

OBLR larva and adult OT larva and adult

iy

Monitoring Larvae

AExaminea maximum of 5 shoot tips per Hidir caterpillar presence

ARecord number of infested hills for each site that wample

A arvae can also be detected using the beating tray sampling
method. Record #f leafrollersfound on beating tray.



Botrytis Fruit rot and Candotrytis

wGreen berry infections can be identified as purplisby hard berries Yellow Rust
oMonitor for ripening fruit as grey fuzzy mold on fruit ZAExamine the oldest leaves on developing
aDependingon weather conditions, a third and fourth fungicide lateralsnear the wire forinfection
applicationmay benecessary Awatch closely to determine when these
wlreatment frequency depends on processiyge pustulesbegin tosporulate fungicides can be
w/ dzf GdzNJ £ LINF OGAOSa OFy AYLIF OG AyC appliedto protect new foliage asporulation
pressure, consider: begins
AUsing drip irrigation and avoid ovérigating Rate infection level on a scale eBdor both
Aavoid high cane density which can increase RH aeciaanduridia(sporulating stages

AA fungicide may be necessary to protect new
growth, if disease is found at most sites in a
field andwet weatherpersists

Yellowrust aecia

Spider Mites

ASpider mites can increase quickly at this timeexdr

Kollect ten leaflets per site

Axamindeaves using a 10X hand lens for presence
of mites, eggsand mitepredators

ACount the number of spider mites and mite
predatorsat eachsite

Arrends are important when determining if a

Male SWD flies have a small dark spot on the front edge An spider mite spray may be necessary
near the tip of each forewing beforeharvest :

ASetup 160z plastic cup traps containing about ¥ inch apple AF spider mites are approachiti/leaflet =
cider vinegar. Place traps in the field. Monitor traps at least ormore and there are few or npredators |
once per week, twice per weeihen fruit is ripening and AF spider mites are increasing and there
look for adults in the traps. numerouseggs

Aiso monitor for small punctureyipositionscar) wounds AF spider mites are increasing and the
on fruit and soft fruit. Adults are attracted to ripe or predator: preyratio is less thari:10
ripening fruit. AFmiticide PHI is 3 or more days and the

Arhis pest is new; thresholds and management are not population isbuilding

established; current threshold is detection
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