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2014 Integrated Pest Management Guidelines for Insects
and Mites in Idaho, Oregon and Washington Potatoes

In the vear 2002 Alan Schraber led the first effort to summ anze the best information aval able in
the Morthwest for management of insects, insect-vectored diseases, and mites in our potato arops. This
first edition document was |0 pages long and was prepared in response to am ajor upsurge in new
insecticides available in potatoes Many of these new products control led a narrow range of pests, had
spea ali z2d use directions, or unusnal modes of achon. This was a big change from the broad-spectrum

anophosphate, carbamate, and organochl orine insecti cides of the 20° century. This document was

called, “Integrated Pest Management Guidelines for Insects and Mites in ldaho, Cregon and Washingion
Potatoes” (ak.a. the “Gui delines™).

Since that first Guiddines document was prepared, the region has dealt wath new and sen ous
pests including beet leathopper and the BLTV A phyvtoplasma it transmits (causing purpl e top), potato
tuberworm, potato psvllid asbra dup, and an increase in importance of cocas ona and secondary pests
such as spider mites, thnps, and caterpallars. New insectia des have continued to enter the marketplace,
and ol d ones have departed.  Each year Schreiber snd vanous coll eagues across the Northwest have
am ended and added to the Guidelines until this vear it has reached a massive 66 pages.

Prior to release each vear, the Guiddines are reviewed by a large group of personsin industry
including research and extens on scientists, crop advi sors, and pesti ade registrants,. We stnive to make
the Gaui delines as thorough and up-to-date as posabl e,

This yvear, the Guidelines are complete and availabl e online in various locations, including the
linksbelow. In addition, we intend to publish edited excerpis from the Cuidelines here in Potate
Pragress periodicall y through the spring and summer. Cn the foll owing pages we publish our first
Guidelines excerpt on potato psyllid and zebra chip control, knowang that this issue is top-of-mind for
many in indusiry.

The Guidelines can be found in their entiretv here:

http:"waw nwpotatoresearch. com/TPM -Home . cfim

and
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Potato Psvllid and Zebra Chip in 2014

Alan Schrelber, Agriculiure Development Group, Inc.
Andy Jensen, Northwest Potato R esearch Consortihum

Research conducted by Schreiber and others indicates that potato psylid is easier o control
wihen applications sftar prior fo population establishment. Population esiablishment is defined as
patate psyllids successfully laving eggs that lead to development of a nymphal population. Products
that controlled psyllids when applications started prior to population establi shment were less effective
when applied in o rescue situation. It is crtical to start psyllid control programs prior to population
exlablizshment. Rescue roaimenis made (o established popalations of poiaie payllfds containing the
causal agent af zetvra chip puay mot be suocessiul

The potato psyllidis a phloem -feeding insedt that has on extensive host range of of least 20 pl ant
families, but reproduces mostly on the potato mnd ni ghtshade family (3ol maceae ). Lebra chip (£C)is
characterized by dnc]u[mcnl ‘of a dark driped pattern ofnecrosis in tubers (Fig 1). The pathogen
assodated with ZC is the bacterium Candidatus Liberibacter solanace arum t]ut 15 vectored by potato

psylhid.
Figure 1. Zebra chip tuber symptoms

IDENTIFICATION.

Potat o psyllids pass through three li fe stages egg,
nymph and adult. All life stages are diffi calt to detect.
The adultslook like sanall acadas, about 0.08 inch (2
mm ) long (Fig. 2A ). They are dosely rel ated to aphids
and | eathoppers and have clear wings that rest roof-like
over the body. Although predominantly bladk, the potato
psvilid has white markings. The first sbdominal segment
shows a broad white band, the | ast segment has an
inverted white "V". Psyllids jump readily when disturbed.

The football-shaped eggs(Fig. 22 ) are
extremely small, shightly larger than leaf hars,
and on a short sdk. They are usually on the
underside and al ong the edges of leaves and
are usually lad in the upper plant canopy. A
10X hand lens is required to see them. Psyllid
nymphs (Fig. 2C) look ke immature soft scale
or whiteflies Unlike whiteflies, when
disturbed they m ove readily. They are flat and
green with a fnnge of short spines around the
edge. Immature psyllids go through five stages
in aslittle as 13 daysin warm temperatures.

C. Flgure 1. Life stages of potato psyllid.
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Potato psyllids can demage a plant even if they do not carry the £C badt num ance these insects
feed directly on the plant and may weaken it Asthey feed, psy |J.1d5|n1:ct toxins with thar saliva that
can cause | eaf vellowing or ]:urplmg', smaller and fewer tubers, and misshapen tubers This phva ological
condition hasbeen dubbed “psvilid vellows™ disease (Fig 3) and is generall v less damaging than adhra
chip.

The psyllid acquires the ZC bacterium when feeding on an infected plant or from its mother who
can transmit the bactenum to her offspning via the egg. Once infected, the psdlidisalways a camer of
the bacterium . The ZC disease usualy takes about 3 weeks from infection to produce symptom sin the
fuliag,e and I:ul}ers.

Igure 3. Psyllid vellows Tollar

First identified in northeasiern
Mexico in 1994 and south Texas in
2000, ZC has now been reported from
ot least Cali formia, Idaho, Kansis,
¥ Nebraska, New Mexico, Oregon,
¥ Wyoming and Washington. Also, the
disease wasrecently reported from
New Zealand. Plants affected by ZC
exhibit a range of symptoms that are
gaeiy  similar to potato purple top and psyllid
y vellows, induding sunting, chlorosis,
leaf scorching, svoll en intemodes near
apical portions, axillary bud and aenal tuber proliferation, necrosis of vascular system, and early death.
The name “zebra chip” refersto the charactenstic brown discol orabion of the vascular nng and
medullary ray ti ssues within the tubers that is enhanced when tubers are sliced and fned into chips or
fries

Potato psyllids will feed on and transmit the disease-causing crganism to all vaneties of potatoes
tested so far. While there are diffenng suscepti bilities across potato van et es, virtually all vaneties will
express symploms of ZC.

The bactenum atfects the phl oem tissie, cosng the foliar sympiom s described above and o gher
than norma sigar concentrations in tubers When cooked, the sugar caram di 225 and forms dark brown
sinpes Though not a hum an health concern, ZC negativd v affects the taste of fned products and renders
the tubers unmarketable. This disease isnot restricted to potato dups. In addition to causang tuber
necrod s the ZC organism can 2 gnificantly reduce vid ds and tuber size. For additiona photos and
other information, pl ease see the com plete verson of this docum ent at;

hittp:Mwww nwpolt atorese srch. com/ TPM-Home.cfim or h

Esyllid and ZC Blology

Potato psyllid has infested potato fidds in the Northwest for decades but was never consdered a
pest until the advent of ZC in the region. For many vears it was thought to migrate from other regions of
the country, but this has not been dem onsirated. Research from 2011 to 2013 hasproven overwintering
of this psvllidin Oregon, W ashington and Idsho in assoa ation with the perenni al weed call ed
battersweet nightshade (Solonumr dulcamara), anative to Eurasia. Bittersweet ni ghtshade can be foundin
fence rows, siream banks, pond margins, low woods, and roads des throughout the Northwest. The
rative significance of this overwintenng life stvle versus long-range migration is stll uncertain.

Page 3



Valume XIV, No. 4 Potato Progress

The potato psvllid 1 s now known to have at least four geneti callv distinet types (“haplotypes™) in
North Amernica, with evidence emerging about vanability amongst them in terms of m ating and ecology.
The importance of these haplotypes and whether one or al are relevant to ZC are not vet known.

The histonica lack of £C in Northwest potatoes, even though the insect has long since been
present here, i s probably due to the inseds in previous vears not carrying the pathogen. It is possible
that psvili ds have camied the disease in previous vears in the Northwest but disease svmptoms were
attnbuted to other causes such asviral infections.

Pavilids are typicall v first detected in Northwest potatoesin Jine and early Julv, but the tming
of the ZC outbreak in 201 | suggests that they first col omzed the earliest affected fid in mid-June.
Theoreti cally, the only im portant psyllids are those that carry the ZC pathogen, Liberibacter. Itis
generally posabl e to detect Libenibacter in psyllidsusing PCR tests. An additional complicaing factor
im ZC biology 1sthat there are at least two biclogi cally disinct, genetically different, haplotypes of the
Libenbacter that infects potatoes  Initial research informati on suggests that one hapl otype causes a more
severe foliar disease than the other. It is not known how important thisisin the real world of crop
production, or whether the diverse psvllid Libenbacter haplotype interactions are rddevant Lo growars
and IPM.

Monltoring. The mos comm only used scouting method for psyvllids is vellow sticky traps (we sugges
AlphaScents brand). Psylhid adulls are active flyers and are attracted to yellow, but traps must be pl aced
inside crop fields dose to the canopy. This o fiers from moni toring beat Iﬂﬂ'lqpur:, which feed and
reproduce outade potato fid ds Psli ds feed speafically on potatoes and are rarely caught on vellow
sticky traps depl oved outsade potato fid dsto catch beet leathoppers. Research strongly indicates that
vellow sticky traps are effective at detecting psyllid migrantsinto potato fields, but do not effectively
detect resident populations. There are several native psvllid species that are routingl v caught on vell ow
sticky traps in the Northwest, so knowing how to recogmi ze potato psyllid is important. Research is
underway to devel op a spea fic m omitoring tool for potato psyllids. For detail ed inform ation on
monitoring psyllids usng ydl ow sticky traps, see: hitp:'warw pwpotatorese arch ¢ om pr’ Insect-
[rapping-Cuides. cfim.

Psyllids can also be detected by sampling leaves. Generally, the goal of leaf sampling is early
detection of psyllidsin vour field. The best way to deted psvllids early is to sample the extreme edge of
the fidd This means the outer-most plants. Psyllids have a strong tendency to coloni 2 edges first,
making the most likely place for early detection the edges.

Management. The guidelines contaned herein and in the complete document onling should be viewed
with the caution that products may perform better in alow pressure situation than they wouldin alagher

pressure situation. Also, we note that suggestions below refledt a conservative and nsk-averse
managem ent option,
For a far more complete discussion of insecticide options and use instructions, see the compl ete
docum ent at:
http:/'www, nwpotatoresearch, com/IPM -Home.cfm

and

http: [ 'www schreiberagriculiureresearch.com’
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Table of Activity for Psyllid Life Sages and Other Potato Insect Fests Each x Indlcates the
insectidde has activity agains that pest and e stage.

Payllid Litestage Efficacy Against Other Potato Pests
Group # eggs nymphs aduls  BLH CPB GPA Thrips Worms Mites
pyrethroids 3 X X X X X
Platinum 4a % % % % X %
Cruiser 4 X X X X X X
Belay 4a % % % % % %
IJ_“id.l'I'l.i.I‘E Pro| 4a oy % % % X %
Transtomm 4 X X X X
Fadiant - ) X X
Abamectin ] A X X
[Fulfill 9b X X
Beleat G X X
Rimon 15 X X X
Torac 2la X X X X
Movenbo 23 % ¥ X
Dbeon 23 % %

Imsectidde at planting time followed by follar applications. Apply a neonicotinod to the seed prece,
in furrow of planting or at cracking, such as Admire Pro, CroiserMaxx, or Flatinum. At just prior to the
effective decline of the plmting tim e insectia de, inibiate a foliar insectia de program. The point at
which one dea des to make the first application 15 based on a combination of the pest management
professiona s averson to nsk and the choice of product. Based on the 2012 fidd research season,
neoni cotinoid insecticides appeared to provide at least 80 to 20 davs of resdual control, A foli ar
program should begin no later than 80 to 90 days after application of a neonicotinoid program. For
resistance m anagement reasons we recomm end that no more than 80 of fields on a farm be treated
with Group 4 neoni cotinoid insecticides af planting/cracking,

Fallar only program. [f no planting ime insecti ades are applied then start a foliar msectia de program
at the first detechon of potato psyllids in your area {do not wait uniil psyllids are detected in a particul ar
field). Apply foli ar insecticides with known effectiveness againg adult potato psyllids at the beginning
of vour program. Continue a foliar program until your fiel d has been desiccated or harvested

Timing of Application. Actively growing potato plants can double in size every 7 days until bl oam
starts. Application of contad (non-systemic ) produds will only provide control on the pl ant tssue that
15 present o the nme of applicat on, necessitating a shorter applicati on interval than when uang a highly
svstemi ¢ insecticide. Later in the season when a potato plant 15 not ach vely growing above ground, a
contadt insectiade may provide 14 days or longer resdual control. When a potato plant is full v mature,
a systemic insech ade can take up to 2-4 davsto become fully translocated throughout the plant.

Method of Applcation. Due to our lack of knowledge on effect of method of application on efficacy,
we recommend that you do not applv insectia des for potato psvllids in potatoes via chemigation unl ess
vou are confident the appli cation will result in adequate deposition of insecticide res dues on the foliage.
Cibtaning adequate coverage, particul arly with contact insecti ades, iscritical ance the immature sage
of the potato psvllids prefersthe underside of the leaves
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2014 WA Commercial Potato Seed Lot Pick up &Trial

Information
Infor alke available each vear ai’ “W.]]ﬂfltﬂ!‘i.“’! w.edu

Commeraal potso seed sam ples are request ed for the 2014 W ashington Seed Lot Tna . Two hundred
whaole (single drop ) seed Is an acceptable sample size, or 50 Ibsof 4 oz sngle drop seed.

Requested: 501bs of 2-4 oz whole seed, no seed treatments

We want a representative sample - if applicable, include a
representative amount of ROTTEN TUBERS!

(Seed over 6 ozis not acceptable)

A representati ve sample is needed. Sampling the first {or last) 300 seed from the truck isnot likely to
provide a representative sample of the lot. Sample tags may be obtained by visiting the Pot ato
Commiss on in Moses Lake or calling at 5[}'?-?'&543?;

Y our ass gance with collection and drop off of seed samples is needed. Seed samples may be taken to
the WSU Cthello Research Unit (509-488-3 1917; localed on Booker Road ¥ mile south from State
Highway 26 and about five mil es east of Othello. For sample pick up and any questi ons regarding the
seed | ot tr als please call:

South Basin: Tim Waters (509-545.3511), Mark Pavek (509-335.6861), or Zach Holden (509-335-
3452).

Naorth Bagn; Camie Huffman Wohleb (509-754-201 1), Mark Pavek (509-335-6861), or Zach Holden
(509-335-3452).

In the Morth Basin, one seed “drop-off” hasbeen established. It is located at (ualls Ag Labs (Mick
Qualls, 509-787-4210 ext 16) on the corner of Dodson Road and Road 4; com e to front offi ce between 8
am md 5 pm. Please call the numbers below to arrange additional pick up sites. Samples will be pucked
up at 2:00 pm the day before each planting date (below ) to be induded. Growers planting in early
March should drop thar samples off of the Othello Researdch Center or store the sampl es mnd call the
numbers below for peck up. For all alternative pick up locations or questions please call Mark Pavek at
500-335-6861 or Zach Holden at 509-335-3452

FICK UF DATES ARE ONE DAY FRIOR TO THE FLANTING DATES BELOW

The seed lof planiing daies for 2014 are: Ist (Early) March I
x> Apnl &
3™ Apnl 22

4th (Late)  May 6

2014 Potato Field Day - Thursday June 26

This vear’s virus reading of the seed lots will take place on June 10 and 24.
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