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The 2011 cutbreak of potato psyllid and zebra chip disease in the Pacific Northwest led 1o
disrupti on of established IPM programs, induding often a sha it by growers to calendar-based sprays of
msecticides for controlling the psyvllid. This shift has had several undesirable efTects, including jumps in
IPM costs, increases in quantities of insect ades applied smnually, weakening of biodlogca contral, and
potential for insecticide resstance. The shift sway from previoudy established IPM practi ces is due to
one primary factor; We cannot predidt when and in what fidds potato psvllid is hikdy to first amve. A
monitonng program inibated by WU personnd in response to the 2011 outbreak shows thas dil emm a
Potato psvlid begins to slowly appear in potato fidds of Washington State in late May and early June
(Figure1). Theinitial amva appearsto be highly patchy, with psyllids firs showing up in often widely
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Figure 1. Resulis of trepmng in ceniml Woshingion potaio fields. Each vellow or blue acle depicts asingle
fidd: blue— no psyllids captured on sticky cards; vellow — ai least one psyllid copiured at that locanon. Fanel at
n ghi shows perceniage of ficlds o which st cky cards coptured al lesi one potato payllid  Figures modified from
Wohleb and Walers (201 4.
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separated fidds. The patchy nature of these intial amvals i1s poord v underd ood. Timing n-l'u'n'\ri 15
extensivel v drawn out, in that psyllids are coptured in but a small percentage of fields early, with that
percentage dimbing steadily between late June and August (Figure 1).

Predicting psyllid armival in potato fid ds of the Paafic Northwest will require a much better
understanding of the roles that host plants other than potato have as reservoirs of potato psyllid. We use
the term “host plant™ to indicate pl ant species (like potato) that support eggl aving, deveopm ent, and
production of new adults. Potato psyllid surives and develops on a number of plant speaes, pnmanly
{but not exdusvel v} members of the Solanaceae, the family whi ch indudes pot atoes, tomat oes, and
their rlatives The concem for potato growers is that these non-potato hostsmay be reservoirs of potato
psyllid and thus sources of psyllids col onizing potato fid ds Compli cating efforts to define the roles of
these plantsin the life i story of potato psyllid in the Paa fic Morthwest 1 5 the realizati on that these
Elants‘r:tmtiﬂ]}r contnbute to psyll d devel opment and survival throughout the year. This realization

a8 led usto devel op a simple model which we believe desaribes most of the potentiall y import ant
psvilid - host plant associations in the Paafic Morthwest (Figure 2). We are currently using this model
to help guide hod-related research priorities Here, we examine some of these seasonal assocations.

SPRING l SUMMER
ﬂ m

WINTER

Figure 2 Hypoheticd memoanhion bebween nonepotalo host plmnts and polaloes. Asrows depaet polent o
directians of psyllid movement at different imes of the sesson (entirdy hypothetical at this ime). Sec Table
for list of plant species potentially ovmlable for each s em mnal interaction,

Mon-potato host plants of potato psyllid

While we are not anywhere near full understanding of the interactions shown in Figure 2,
observations in the hterature and from our own research have allowed us to make some educated
guesses of what plont tax a might be of interest at spea fic cntical tmes of the year. Table 1 lists plant
taxa found in the Paa fic Northwest that have been shown to support potato psyllid devel opment under
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field conditions, as indicated by the presence of eggs or nvmphsin idd simples. These observations
are cull ed from the literature (especially from Pletsch 1947 and W allis 1955) and from our own studies
The hist indudes species that are quite common in the Paafic Northwest (e.g., several of the weedy
nightshades) as well as species that are present but not widespread in the Pacific Northwest (e.g., buffal o
bur; Slanum rostratum ),

Table 1. Potential reservoirs of potato psylli d categonzed by season {foll owing model categonesin
Figure 2). Only plant taxa known to occur in the Paafic Morthwest shown here. An “X" indicates
dem onstrated presence of adult and immature psyllids {from litersture observati ons or personal
observations); a question mark indicates that the presence of psvlid eggs or nymphshas been inferred
from text provi ded in literature sources

_ hmeonweed (Datwespp) X
 Wik/cukivated tobaceo (Nicobanespp) . ox .
- I | | | |
_ Fedbindweed (Convolvulusorvenss) | x| x| X

| x| | | |

Some of the plant taxalisted in Table 1 are disnbuted in spring as seedlings through nursery
outl eis (Figure 2: Spring). Taxa include omam entals (e.g., Petunia), as well as plants destined for
backyard vegetabl e gardens (tomat oes, peppers). While the extent to which nursery-produced plants are
actuad sources of psyllids in potato fidds remains to be determined, itis not t that we can afford
to ignore them as sources of pslids. For example, we have found psylli d-infested seedlings of peppers
{Capsicum ) at multiple nursery outlets in southern Idaho and eastern Oregon. We have also seen psylhid
infestation of ornamental sweet potato (fpomoea bataras)in planter boxes in downtown Walla Walla,
presumably transpl mted as seedlings into those pl anters. Reproduchion of potato psyllid on these
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nursery-sources — once the seedings have been tronsplanted into g:!'dm:i or ormamentd pots - could
theoreti cally lead to production of psyllids over along period of time in spring and summer.

Potato psyllids in all life history stages have been found on a large number of weedy and
cul ivated host plants during the summer m onths (Table 1). Some of these spea es are known to be
excell ent reproductive hosis for potato psyllid. It is posabl e that pslids move in both directions
between potato fields and these non-potato summer hosts throughout the growing season, as il lustrated
by presence of bidirectional arrows in Figure 2 (Summer), although we stress that there is as yet no
research demonstraing this two-way movement. Summer host pl ants include those having an annual
li fe cycle, such as certan vegetabl e pecies and weedy nightshades, and plants having a perennial life
history such as sl verleaf mghtshade (Solanum elaeagnifelium ) and ground cherry (Physalis spp.).
iBittersweet mightshade and matnm ony vine, also perenmials, will be discussed in detal below). Some
summer hosts are important weeds in agn culiure, such as hary ni ghishade {Solanum physalifofivm ) and
cutleaf mghtshade (Solanum trifforum ). Fid d bindweed { Convelvilus arvensis), a member of
Convolvul acese, is a common and extremely wi despread weed, and is known to support developm ent
and survival of potato psilidin the laborat ory andin the hdd.

Late-summ er or sutumn occurrence of psyllids on hosts could be due 1o season-long presence
and reprodu cion on summer-col onized hosts, or becase psyllids have been forced to move from potato
onto other host speaes because of harvest (Figure 2: Late ssmmer/autumn). Mo data are avalable
examining either hvpothess Indeed, there is very little information in the literature about use of mitumn
hosts by potato pslid at Washington State latitudes. Pletsch (1947 )i denti fied a few Sol snacese and
Convolvul aceae in Montana that supported | at e-summer and sutumn infestati ons of psyllids, induding
vegetabl es (fomat oes, peppers), ground cherry (Physalis; al so known as tom atillo), bl ack mi ght shade
( Solanum nigrum), and field bindweed. Pletsch found both adult and immature psylids on these plants,
indi cating that psylli ds were reproducing wel into autumn on the plants It is undear what happensto
psyllids on annual autumn hosts once those plants go down in late autumn (Figure 2: Autumn). [fis
possible that death of hosts in | ate sutumn might prompt psyllids to move onto perenmial speaes
although thisremains to be determined

Blttersweet nightshade and matrimon y vine: season-long hosts of potato psyllids

Two perennial speaes of Solanaceae, matnim ony vine {Lycium $p.) and bittersweet ni ghishade
(Solanum dulcamara), appear to be part of the psdlid'slife hisgory in the Paafic Northwest at multple
time points during the season (Figure 2). Both speaes grow in large mats, ofien near fence lines or
waterways (Figures 3 and 4). W e collect potato pslid from both spea es throughout summ er and into
mutumn, thus both hosts are potential sources of psyllids moving into potato during the summ er growing
season. Poltato psvllid overmanters on dormant woody stems of the two hosts, often near the sml surface
bd ow dead plant litter,. Wintering popul sl ons on cither host species could hyvpotheticall v indude a

Flgure 3. Fence row stand of malnmony vine grosan g near Scleh WAL
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mixture of psyllids which had used these plants as summer and autumn reproduch ve hosts, or which had
col onized the plants in late summer following harvest of potato. Colonists presumabl v woul d continue
with reproductive adivities that had been initiated on potato. Additonaly, itis af least possibl e that
these perennid speaes are coloni 7ed in late sutumn by psdlids that mus find a new host plant as annual
weedy or vegetabl e hosts begin to disappear with the onset of col d tem peratures, We have vet to
determine the relative importance ofthese van ous host-use deasions in producing winter populations of
psyllids on bittersweet nightshade and m alrimony vine,

Following overwintenin g, psyllids begin egglaving on hittersweet nightshade in late March as
newly flushed tissues first appear (Figure 4). We have no data vet for onset of eggl aying on m atri mony
vine. Egglaying on bittersweet ni ghtshade begins substanti all v earli er than appearance of the potato
crop, and we believe the psyllid is able to produce at | east a partial generation on bittersweet ni ghtshade
Fl'eceﬁnls emergence of potato. Thus, bittersweet nightshade is potentially an imporiant | ste-spning
source of psyllids coloni ang potatoes in the Paafic wesl. We are in the process of examining life
history of the psyllid on matnmony vine at multiple stes in W ashington State, and we anticipate
learning that this plant speaes — like bitterswee nighishade — is a reservoir of psyllids in early spring.

in lale winder. Tap rig]l |'.'u:|1:'| sliovas Fﬂ.rl]id = L] d:'p:n-lrﬂ (i} ] nrnrl:r fushed
folinge {lnte Morch: Wap alo WA),

[Miscussion

It needs to be em phasized that the routes to infestation of potato by potato psyilid that are shown
in Figure 2 are entirel v hypothetical of this tme. For example, we may find that som e hosts listed in
Table 1 are suffiaently altracti ve to potato psyllid that the insect is actuall y quite content to remain on
those hosts rather than dispersing into polato fdds Until host-to-host movements of the psyllid have
actudly been studied under fidld condibons, we connot predict which of the interactions shown in
Figure 2, snd which ofthe host recordsin Table 1, deserve the most attention from growers. At the
ARS laborat ory in Wapato, we are combining field observations snd moni toring with molecular work to
begin exploring movement by psvllids among host pl ants, with ultim ate simsto dan fv the relative
importance of the di fierent interactions hypothes 22d in Figure 2. Second, the modd in Figure 2
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ignores the idea that col oniamtion of potatoesin the Paa fic Northwest might indude migrants from
southern growing regons. Those col onists, if thisindeed isa route of in fesdt ation, coul d hypotheti cally
include psyllids that amve directly in potato fidds from southern regions, or mi grants that first coloni 2
host plants listed in Table 1 before moving into fidds. Finaly, we have almost no information about the
role of these non-potato hosts as sources of the zebra chip pathogen, There is some suggesti on in the
literature that weedy hosts of the pslid may support the pathogen (Murphy e al. 2014, Thinakaran o
al. 2015}, but considerably more research is needed to determine whether these plant taxa are actua
sources of infective psylli ds m oving into potat oes,
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Some of the benefits of membership in The Potato Assoa ation of Amenca are:

s  Access to the highest-quality research journal in all areas of potal o producti on, research and
utilizati on by recel ving the American Joumal of Poiaio Research, published bi -monthl v;
el ectronic access to all papers published in the Amenican Porate fournal {1923-1996) and the
American Journal of Poiaio Research (1997 forward) through the Springer/PAA webate.

o A X% discount off any publication on the Spninger Journal website.

e Furopean Assooaton of Potato Research (EAPR ) benefits through vour PAA membership:
Hectronic access to the EAPR journal Poiaio Research, reduced reg stration rates at EAPR
Section and Triennial Mectings.

s Ahlity to research and pant off full artid es from all three journal &, Admercan Joumal of Potatoe
Researeh, American Potato Sounal, and Potale Research.

Pageé



