|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu




m

i 2 m |
22 flis e 28 flie e

s £ n




TN L s W
= Y5374
F)I0 7

ECOLOGICAL STUDIES
® ON THE

AS A PEST
OF POTATOES

8961 ¥ g32
AMOLISOdHd

By R. L. Waillis

Lxvxqiyongn g sopoS Iy sorg

Technical Bulletin No. 1107, February 1955

: U.S. DEPARTMENT OF AGRICULTURE




CONTENTS

Puge
Feanomiv importance. . . The spring movemeit .
Disiribution_ . . . Movement within tho sunnner breed-
Nature of injury .. . ingr areay .
Description, lfe listory, sud habits_ | i Favtors atfc‘ctm" populations in the

Thoe aduif . . . . { HU e br(‘cdmg ATeRs.

The egg_ .. S Temperalure.

The nyvinph . . Noneconomic host plnm-.- -
Host planis . Tine of planting potatoes. _ . _ .
COverwintering_ _. Vaiue of kurvuys_ .

I norihern potato areas, . Sumunarv.

in the Sout! vestern Hiaies Literature citod .

Tor sube Dy (he Superbiendent of i)uumwmb i, Tovenunent Srinting Gy
Wishingion 25, DL CL - B ru-- 14 @enis



http:l:'tfi.tf

® ECOLOGICAL STUDIES ON THE

POTATO PSYLLID

AS A PEST OF POTATOES’

By R L. Warkts” enfomologist, Enlomod-
ogi  Rescereh  Brawell,  Agrieatberdd
Researen Sertvies
Potatoes I certain Westarn

States are subjeet to pavlid vellows.

a0 dizease ennsed by the  orare

p=xUid (Dopatrioze corkorelli

(=uledy (5. Sudden ounthreals

of thi= inconspicunis nsect are ae-

companiad by epidemics of the dis-

ease. Soch an epidemic i 1834

vaused complete crop loss to many

growers i Colorado, Wyoming,

Nebraska. Montana, amd New Mex-

iee. A the request of the agvicul-

fural experiment ~tations of the-e

States, the hneau of Entomology

and Plant Quarantine begun eco-

logical =tudies o determine the
eanse andd source of sucl outbreaks.

The Tack of satistactory evidenee
that the porato p=xllid overwintered
iy the affecred arens had tivbicated
that large populations developed
somewhere in the Bouth duving the
winter. pos=ibly on wild host plants.

T¢ seemed, therefore, that the chiet

problems were to locate the wild

hosts of the payllid, to estubli-h ies
overwintering quarters. and to de-
termine the Tucetors causing its de-
velopment in onthrenk nombers anil
its moverent to patato lelds, The

txubmireed Tor publiestion JAdugust O
195,

2 Sraff member< of the Agriculfural Ex-
perimem Atatiom: of Nebraska, Wromiie,
Colorado, Aoptina, sl New Mexieo
rave advice and assistusiee To the eoir=e
OF thexe sfuddicos.

nitimate ohjecrive was to establish
silveys to provide information that
would be useful nwa guide to control
measures, These studiex were made

diring the period 1939-52 from
herdouarters at Seottsblufl, Nebr.

ECONOMIC IMPORTANCE

The injury by pavilids or psyllid
vellows (lisease o potatoes results
it the production of a large nuniber
of tubers of =mall =ize and poor
quality. On tomatoes theve It a sim-
Har reduction in vield and quality
of fruit.  The writer has ol=erved
as many as 109 tubers per planc in
severely  damaged  potato  Helds
none of them of marketable size.
The presprouting period of the tub-
ers Is =hortened so thar they may
sprout in the gronnd before harvest
or early in the storage period.

It is cliflicndt to extimate the losses
of potutves and tomatoe: from dam-
age hy the pe=rllids. because the
severity of attack varies greatly
from vear ro vear and from one lo-
cality to another. Withoar control
mensures fotal erop failures will
ocenr nearly every vear in the conl
climate of rhe higher elevations, or
in the plains aveas during the cooler
part of the vear,

Tlie literature indicates that there
were pevilid epidemies in 1911-12,
102627, 102933, 1035139, and 1949,
with moderate to light infestations
in the intervening vears. Although
the revent literature deals almost

1
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2 TECHNICAL BULLETIN 1107,

entirely with populations on po-
tatoes, it may be presumed that epi-
demics on tomatoes ocenrred at the
same times, The epidemics affected
Utah, Montana, Wyoming, Colo-
rado, and the western part of Ne-
brasla,

Daniels () reported that in {olo-

rado in 1981 mony felds of envly
potatoes were never dug and that
the reduction m yield below the
1930 crop was T,895.000 bushels.
representing a loss of 2.763.200 dol-
lars. Richurdsand Blood (74) esti-
mafed that in Vtah in 1027 from 23
to 30 pereent of (e potato crop was
destroyed. the ]0'-1-‘(‘ amouniing to
approximately 750,000 dollr e, The
most severe Tosses ovet all the West-
eIn States occurred in 1958, aceord-
ing to many investigators. Acceord-
ing to Pletseh (7.3}, damuge to the
potato crop In that year wag 50 to
T percent m most of the wmouth-
eastern counties of Montana. con-
sidernbly Jess in the northeastern
part of the State, and none in the
western section,  Jdson and Wood
(4) estimafed the losses to the po-
tato crop in several of the affected
States in 1938 as follows: Colorado

1.502.000 bushels, or 8 percent of
the crap: Wyoming 1,502,000 bush-
els, or 30 pereent: and Montana
GUIN Bushels, o 23 percent,

Durings the vears TO30-52 esti-
mates were made of the psvllid
infestitions on early. medinn, and
Inte phnllnm of potatoes in the
Novrth Placte Valley in eastern
Wryoming aind western Nebraska.
T this area an early crop i= planted
about May 1. amd the conmersial
Tate erop Trom May 23 Lo June 30.
Tor the purpose of this stady, how-
ever. pofatoes planted Tram May 23
to June § are ealled the medinme
erop.

Ten fields for each crop were lo-
cated at vandom over fhe valley, wnd
fwo lo fonr 100-sweep samples were
talcen at weelkdy intervals during the
growing  seasons. s shown in
table 1. few pevllids were present in

U. 8. DEPT. OF AGRICULTURE

1043, 1944 to 1947, and 1950 to 195%,
Outbreaks occeurred in 1939 and
1949, The heaviest populations
were on the early erops, wherve there
were 3 ormore adults per 100 sweeps
in 7 of the 14 vears.

Tasee  l—dverage numbers of
adult potate psyllids per 100
sweeps in potato fields in the
Ry m‘z‘ﬂ ’t’aitc T'(f??r‘?/ ]95‘9—;,.

i

. . Eariy Medium, Late

Year crop crop erop
1939. . . .. 161 1.1 2.3
1040 .. . 1.3 2.4 . a
1041 _ 3.1 1.9 - 2.6
1942 . 3.0 2.6 I 4
1943 . .1 .1
L4 . . 4.0 3.0 2.9
1945 . . L P .2
18446 . 2.5 LB .3
1947 ] .2 .3
1848 . 3.9 1.7 1.3
1649 . . 159 4, 7 3. 4
1950 . 3.6 L7 .7
14951 . 0 0 0
1952 . - s ] Q

Siwdies were also made 1o deter-
wine the ellfeet of peyllids on potato
vields. Population and yield rec-
orid=were mude on four plots ineach
planting. Fael plot consisted of &
rows 90 feet long. The early
planting was made an Any 10 (e
medinm planting on.June 1oand the
Tnte one on June 250 Three of the
plots were dusted with sulfur one,
twa, oF three times in order to vary
the population so ihar itx effect on
the vield could be measured. A
Tour intervals during the growing
period the nyvmphs and adndes on
el plor were counted.  Counts of
nymphs were made on 3t leaflets
collected af rmndom and counts of
adults in two 100-sweep sunples,
Yield records were taken at havvest,
Al population and yield samples
were falen Trom the 2 middle rows
of each piot.

In these experiments the correla-
tion of psyllied population with
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yvield was particularly pood in 1942,
when the population was bigh and
the growing season was wninter-
rupted by adverse weather {(fig. 1).
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Freven L—Covvelation of ymyilid populas
tion wilit yield of potaines, 19428

The average reductions i yvield for
each additional pevllid  per 100
sweeps were 16, 27, and 16 shels
per acre for the carly, medimm, and
Iate crops, respectively. TU ix re-
alized that these values ave based on
Timited =tudies, but they seem to he
fairly acenrate for populations up
to T or 8 psyllids per 100 sweeps.
When these valnes are applied fothe
infestarion daka in table 1o general
idea i=x oblained of the damage
eatsed] by the nsect,

DISTRIBUTION

The polaro payiid s generally
distributed in Novth and =outh -
kobiu, Nebrasion, Kansas, Okdabons,
and Texas, and all States west of
themr except Washington and Ore-
gon {fig. 2). I‘»\HM yellows s
immd 01;1\' in these States. It s
wlso found in Mezico nnd the (ana-
dinn Provinces of British (Colum-
bia, Alberta, and Saskaichewan.

THE POTATO PSYLLID 3

Sinece psyllids ocenr in diminish-
ing numbers eastward from the
100th meridian, the approximate
dividing Hne between the homid and
diry areas of the Tnited States, high
humidity may be the factor prevent-
ing their spread {o the Kastern
Siates.  There are many reports of
their occurrence eust of the 100th
meridian n the Jower Tio Grande
River Valley of Texas, bol surveys
have shown that they ave present
only in small nuinbers, particularly
whaere the humidity is high.

Riechavds and Blood (75) re-
ported the payllid yellows disense
from Idalie Falls and Twin Fulls,
Tduho, 1 1927, but theve 1w o ree-
ord of the collection of the potato
psvIlid at these poinds. Swenk and
Tate (/8 stated that, “In XNe-
bragka the potate psvilid s of
greatest econontie importance in the
cotnmercial potato growing sections
of the western purt of the state. 10
wecnrs, however. throughout the en-
{ire state, and in 135 some dinnge
was dolinitely vecorded on tomatoes
and potatnes as Tar easr as Lancaster
corty.”

(liek {0) reported colleetion of
the insect in wirplane Bights in the
vieinity of Tlahualilo, Durango,
Mexico, tdults were taken ab an
altitnde of L0000 feet und in consid-
ernble numbers up to 2000 feet,
None were faken in =imilar flights
at Talhilady, Lo

NATURE OF INJURY

The fiest symptom of pavilid vel-
tows on potatoes is an upward corl-
g of the basal portions of the
teaflets near the top of the plant.
s thie disease progresses, the curd-
ing becomes mose j}lnnmlnced and
nearly reaches the petigles and ox-
fends foward the lips of the leafets.
The edges of the leaflets turn
slightly vellow or purple in some
vavieties.  In advanced siages of
the disease the entive plant has a
vellowish or purplish appearance,
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Frovee 2

Disiribution of the patato peyllid e the Pnited Siates, The erosshatehing

indicates The gresa of greares<t injury. the diagoral Hines 1the approximate over-
wintering areas, s the hieavy loes the eastern and western Jimits of vecocrenee,

and the Jeaves on the Jower portion
curl upward and hecome discolored
and leathery,  During the progress
of the disease (he nodes onlarge il
the buds v the axils begin growth,
resulting in the formation of <hort
shonts epeh with wosmall cluster of
abinormally shaped leaves or small
aerial tubers bearing tiny lepves
Finally the rop of the plant is eom-
posed mostly of secondary shoots
and leaves attached to the primary
stemsg, which give it o dwarfed ap-
pearance.  Thus the plant has a

preamidal shinpe, with larger leaves
at the huse.  Novemal aud psyllidd-
mjured plantsare shown in hgure 3.

Potato planrs that are atfeeted
early in their growth produce few
I any tubers. On plants atiacled
Tater. after the tnbers begin to set,
fubers stop growing ol matore he-
Tare they became of marketable xize.
some of them sprout angd produe
secondary stolons, which nmimy in
fwn set additional tubers,  The
erop is redueed not only in size but
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feeding. These workers were able
to obtain <disease symploms in 3
days with 15 nymphs per plant and
in 3 days with 30 nymphs per plant
in the field. They also showed that
the symptoms do net apreatr h a
plant infested with ag niany as 1,000
adnits and concluded that adolis do
not ennse the disense. They wewre
unable to transmit the  disease
theongh  lneenlation by various
standard methods nsed  for the
Fransfer of virus disenses and with
a avge momber of plants in Jitffer-
ent stages of development as sources
of inoculum.  Neither were they
able fo tranamit 3 rhrongh the (u-
bers from dizensed parent= to the
progeny iu the lield or greenhonse.

The writer s ohserved in small-
plot textx that xevere paylid vellows
on potalo plants ena be eheckeed ad
that the plants recover when payl-
Hds are removed trom them. This

indicates that the material injecied
imeo the phats by the nymphs i a
toxin and not a vieoe,

7. % DEPT. OF AGRICULTUTRE

The effect of pexllid vellows on
tomatoes 1= shinilar to that on pota-
toes, 1. e, o haavy set of frait that
fails to develop in size. guality; and
color.  The fruit is light green fo
vellowish instead of the normal red.
It i eonrse and tongh and con-
tains Dittle juice. Infestations that
wre w0 Night as to cause no plant
symptoms may reduee the guality
of the {rur.

DESCRIPTION, LIFE HISTORY, AND
HABITS

The Adult

The adull pay)iicd {fig. 30 20 s
about 1y, to 1, inel fong to the tip
of the wing=. [t is a clenv-winged
inseer resembling g mininture cieada
i =hape. The adolt b= Bght green
when newly emerved, but after 2
or 3 davs heecomes black with white
puirkings, which give it a gray ap-
pearance.  These white nmarKing=
are Dstinguishing charscteristies of
the psylid, parviieniarly the broac,

TC 7059

Fratig J~—The polato payliid in different stages of develojment 0 3, Adnil o B, e

mud €, nyinpha,

fEninreod.
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transverse white band on the Hrst
nbdominal segment and the in-
verted V-ghiped white mavk on the
last abdominal =egment., When ab
rest the wings are held in o root-
like position over the abdomen.

The adult is very active. and
when disturbed it jumps guickly
info the air amd takes Hhight.  its
maovement i the uppes air enrrents
is probabiy cnused more by the wind
than by e own foree. Apparently
it may be transported lobe distances
by thie wind. When the adulf iz in
a resting posttion on o dead, 3t will
swing the abdomen from side to
side ut the least disturbanee or on
exposure to stronge light.

The eoes are deposited usually
on the edge or under side of the
lenves on the npper part of the
plant. Studies in MHG indicaied
that ondy about 12 pereent of ihe
eyt are land on the upper =nrfuce
of the leaves.

One fouale deposits about 300
eows averaging 13 per day over o
period of abont 21 days, Fegs ave
deposited most freely at aboot i
Fooalthouel oviposition al G0 and
1007 has been reporled. .\ tempera-
tore above 83 shortens the 1ife of
the femnnles,

The Egg

The eee thig. 204 1= about Ta,
inedy Tong, oval, and hl;«rhi wllm\
to ovange. (hie end of the egg hiell
i~ prafenged ito o sadk h_\ which
it i attaehied fo the Jeaf,

The meubation period vavies ean-
~idershly wiih the temperature In
averawes ahoat 7 odavs, The oreat-
est niumber of egas haleh at s0° I
Very few hateh when the temper-
ture rends 1085 for u few honrs enels
day and abont 4 pereent at 2 con-
stant temperadnre of GO,

The Nymph

The nvmph (g 5,07 s ot and
setlelike with # row of shori Tadrs
or ~pines aroud the entire margin

Z108NY ~ 55 -2
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of the body. It i= orange to vellow
when newly hatched and Decomes
pale green when mature. In their
development nymphs pass throngh
five instars, wlieh avernge about 214
days for each of the st fomr and
ahoul 5 days for the Iast. The de-
velopmental period varies with the
temperature from ahout 13 days in
July to 17 davs 1 May and October.
It s difficult to see the nymphson
the Teaver, owing to thewr minute
size. green color. and {lat Dodies.
Fhey liold themselves elose Lo the
lead =urface. aud the hatr avownnd
the edge of the hody makes contnet
with the leat swiface. They are
sty fonnd on the inder sides of
the leaves on the apper half of the
plani. They probably do not move
far from the leaf on which they
hatched excepl to obtain food.

HOST PLANTS

The fTood plants, botly wild ad
caltivated, are important in faeili-
tating the bhreeding. overwintering,
and distribotion of the politto psy 1-
I The relative importanee of the

variots host plints has never been
fully determimed. "Fhe portance
of @ given bost plant = undoubtedly
inﬂm‘nu‘ti by itx abwindanee, the in-
sl }:!vh'it pee For ioand s prox-
Bty o thie caltivated nreas.

The principal hos plants of the
peato psyihd belong to the Salana-
ceae. bt they are not restricied to
thic fandly.  lost-plant izt have
Brein j)llil!i%h{‘(i by Knowlion aind
Thomas (Fy. Pletseh {227, Craiw-
ford €23, and Exsig 33, The Tol-
Towine 1=t has been umi]ulml {rom
the Titernfure and the writer's ree-
ord of colleetions:
Sobagiaceny

Vivapan belladanna T

e pyiviin

Y

frutesecak var, conoides
Pl s g )

frefoncens var, grossam el hell
Beper ) ®

thelntannn )
frudescens L. tpiinienio

1))

“haborizk inditntes plands on which
thestid hor Jns odiepved puyilios breeding,
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Bolanaceae—Continued
Datwre fastuose L.
Fanoein Mill
metel L. (entire leaf thornapple)
metelnides DC.
sunguinea Rniz and Pavou
stramenitn L. {jimsnnuweed ) *

Hyogseyumius atbus L.
aiger L

Jochroma fubnlosin Heoth,

Lycium andersonii Graye®
californicion Xuir.
caroliniagnun. Walt,
crsertum Gray*
fremontif Gray*
hafinifolivm  MIillL

vine)*
patfidaym Miors*
perishii Gray*
ited et fedion ( Moe
C. L. Hitcheock®
forreyi Gray®
Liycopersicon  eseulentym
mato}*
pharpinellifotiinm {Tnsl)y MilL
Nivandra  physalades (L) Gaerti
tupple-of-Pern ) *
Nicotiona  ofinis Maore
tobaceo) ®
gliwea Graham (ree tobaceo)?
ghitinosn To
tuburcim 1o {tobaeep)®
feauna Horl.

Nierembergin hippomanica Aierss

Petwnin sp. Lornamental pelunia)

Physalis anguivin T (cutlenf ground-

cherry)*

[l ritnony-

und  Hesse}

RIVE A

(fowering

comtata  Rydb,  (wild  ground-
charry)*

crusgifotio Menilh. (wild ground-
chorey)

Franchedii Mas, { Chineselan-
tern) *

heterophyila . Nees
growmlcherry)*
fxocerpe rot feultivated cromgd-
chieryy 1 ®
Tuneeolefo Michx®
Igbuta. Torr.  {purple
vherry) *
tongifolic Nutt. (longleaf grounid-
cherry) *
amelfis Nuft.
cherry)*
peririeng Ta
prwinnse Looihosk tomaiog*
rolundate Rydb, (longleaf ground-
cherry) *
Physatodes pubeseens L, (husk tomato)
Ratpiglossis sp.
Sefanwm wticnture Dunal
ballixil Dunn}

{elammy

Lo -

Oonglenf  crounil-

*Asterisk indicates plants oo which
the anthor hag observed psyllids brecding.

3, DEPT. OF AGRICULTURE

Solanacene—Continued
Sofanumt aviciulare Dunal—Continued

capsieastrune Link,  (Yerusalem-
chorry)*

cargliitense L. (horsenettle)*

citrullifolivm A, Br.

elueaguifolivon Cav, (white horse-
nettle)*

Ffoarwu Kit.

yrurile Otto

Jemegii Torr, {wild pofato) =

anarginatun L.

melangenn L. (eggant) #

meessiegt e Dunal

Higram L. {wondevberey)}*

purgcantinn Jaeq,

reeemigerin (Lange) Zodda

Fostratwm Dunal {buffale-bur) *

sttt irongsel Craib

sisyambrifofivm Lo,
nightshade)

trifiorwie Nutt. (wild tomato)*

trigueirun Cav,

tuberosion L. (potato) *

wmbelliferiom Lsehsch,

rerbaseifalivm L.

ritlosunr Alill.

Canvolvulacene
Convolrulus arvensis L.
wend)

{visceid

(tield bind-

Ipomocy befates (TL) Isun.  (sweet-
petato}*
prrepirea (1) Roth (morning-

#lory ) #
Asteraecare
Chrpsothaitnus panicnlelns (A Gray)
ITall frablsithrush)
watyeosng ('all) Britt.
Hetianthus annnns I (sundower)
Lectned sative T (gavden lettuce)
Pararucum officinafe Webor (dande-
lion)
Zygophylaceae
Lurrea tridentefa (DCY Coville
Fabacese
Lurtfiygrug sp.
Medicoge sativae L. {alfulfn)
Phuseolng vulyeris L. (bean)
Dritesicacene
Braseiva sp. (mustard)
Deserrainie pinneie (Willt.) Tritt,
Lepidinm seopulorune Jones (pepper-
£1i8s)
Ruphanns sp. {radish}
Chenopodincene
Afripter rosed T,
Afripier sp. (orache)
Bassin hyssopifolie. {3I'nll) Kunize
Lieta vuwlgaris L. (beol)
Nufsoln  feati var, tennifolic
{ [Lussian-fhistle}
Salicacenc
Sutie gp. (willow)
Ruosaccene
Farahin s,
'olysonacene
Lringonum. richapes Torr.
Potysanum =, {knotweed)

Tanseh
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Pinaceae
Juniperis sp. (redeedar)
Picea sp. (spruce}
Pinus monophylla
(singleleaf pine)
Thuja pceidenfalis L. {arhorvitae)
Malvaceae
Hibisers
hour)
Malea sp. (mallow)
Asclapiadacene
Asgelepias sp.
Amarinthacene
Amaranfhus sp. {redroot}
Lamincene
Mewtha spicette Lo {spearmint)
Nepele calurie To {eatnip)
Viclaceae
Tiola sp. (wild pansy)
Poacene
Atrene falug L. (wild onts}
Dactylis glomerale L. {orebavilgrass)
Ranunculeene
Delphininm. sp, (larkspor)
Serophiniariaeene
Antirekinnn majus To
Alenthacene
Mirromerie
Greene

Torr. and Frém,

trionwm L. {(fower-of-an-

(milkweed)

fenapddrnrnn )

chioanissonis {Pembl)

The literature did not always in-
dicate the stage of the insect col-
leeted. T& may be presumed that
adults were collected in most cases,
since nymphs and eggs are rarely
taken with n sweep net. There is
thevefore no indication whether the
host is a true host, ns shown by
feeding and the presence of imyma-
ture stages, or a casual host, on
which adulfs cun be taken withont
evidence of feeding or breeding.

The witer has found psyllid
eges and nymphs on all the many
solnnaceons host plants obszerved.
and it is probable thai all species
of this family may bhe true hosts
wherever they occur in fhe psytlid-
mfested aren.

Severaul workers have recorded
few plants other than Solanucene
a8 trae host plants. Knowlten and
Thomus (77}, in greenhonse and
lahoratory tests, found that psyllids
will breed on Conrolvulus wrvensis
and Micromeria chumissonis.  List
{12} reported that they had devel-
oped on the common garden norn-

ing-glory. He also reported the
ocenrrence of nymphs on bindweed,
and that he was able to tramsfer
them from potatces and fomutoes
fo bindweed and vice versa with no
unusual  maortality. The writer
found psyllids in all stages in abun-
danee on bindweed and sweetpotwto
near o heavily infested feld of to-
matoes in 1949,

Aanong the wild or noneconomic
host plants buffalo-bur (fig. 6) and
the several species of perennial
groundcherry (fg. 7} ave the most
common and widely distributed.
The writer {19) found matrimony-
vine and potato sprouts growing in
enll piles by far the most important
noneconomie host plants of the
pavilid.

Since they begin growth in April,
shead of other hosts, they have a
long time n the spring to veceive
imconiny adults from overwinter-
ing sources and for breeding before
cultivated crops ave growing. The
several speeies of wild groundeherry
o not start growth in Nebraska and
Wyoming until about Mav 1, and
are not }.mre enough toattract adult
psy ]Iidhmihi June, and then only in

TC-TZ 45

Frarer $-—Lulaie-bur, o wild host plang
of the poetato gyl
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~tadl number=. Bualo-hue, nooan-
mial, does not nsually =tarl growth
il shout Jwe Loand therefore is
too Jare for spring infestations.
which may move (o and dunsge
cultivided erope,

Potato plants wrowing in dumps
frome dicearded enll tubers provide
ides] ~prine breeding guarters for
peyllids The large nomber of pay]-
Hls that develep in neclectod enll
g helore potato phaots are
available in the iells con-titues
=t Fious meiee to e potata ceop,
The enll potato sproats die duringe
the hot, dry wenther in July.

Matriimony-vine the 3 1= 0 enl-
tvated  ornamental  frequem iy
Found soronudd the older city and
roral residenees. Tt repraduees by
root=tock-.  Ahandoned plantings
~presed o von=iderable size and ke
plend vitrly ~piring Lreedine vronid-
o prex e,

e thie ~onthern part of die eyl
Hel-inTested area several species of
wilihmatrineny vine serveoas broed-
e plint~ o the peyvltid in (e
winter mud the <pring. Aeeardine
vo Hiteheork 021, the center of dis.
prersith o Lgedine i his countrey is
Svizomacamd of the 1 native Norlh
Nmevtenn spectesc 1O e Tannd i
~sorthern Arizona, 10 in northern
Mexpeo, 9 in ~onthern California, 5
i Lower Caltfornin, 5 0o Toxas, 1
i New Mexieo. 3 in Utah, 2 in

. 8 DEPT. OF
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Crrargndelierrey, nowibd Brost plaoet of (he potato sy i,

~oathern Nevada, Lin Colornda, and
i the Golf Srates. Most wild
spercivs of Lypeiwn arve part. of the
tvplieal desert Mo They hecome
delfolinted during periods of
dhronght ar fow teimperature and
aiickly revive npon the return of
Tavarable conditions,

Severnh species of wild groand-
elierry oceur in the Soathern Statos,
White horseneitle ix widespread, hut
few pvllids are found on it exeept
in cool weather.

The host plant preference of (the
poetate peyihid o the Noethern
States has Leen soodied by the
wrller (200, e counts were nde

oit 1 owihl and calitvaied host
plants. Signilienntly more eges

woere Iald on Chineselanterny and
horsenettle than on the other planis,
and more on enltivaded ol wild
eraundehierries than on The renmin-
ing plants, including potaraes and
tonuitoe-. Chineselantern = an
artrmenial rown o s lhmited ox-
fent, sl Lherefore will never be an
pertant pevllid-hreeding plant,
[Torseneitle, o wild plaat, is ahone
it in nenmy sections of the potstao-
aod tomalo-growing  aren, aond
therefore will he s fnmportant host
i these sections. Wild groumd-
cherries are widesprend over the
peylid anfested area, bt dhieie late
arowth reduces then itportanee as
pvllid- breeding plants,
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Fravule 8- Matvimony-vine, an important spring breeding sonreee of potifo psyids
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OYERWINTERING
In Northern Potaio Areus

The manner in whicl {he potato
payllid overwinters and reinfests
the fields in the spring has long bean
questionod. The miunbers found
the winter m the northeru potain-
growing areas have never been sulli-
cient to seeount for the spring in-
festations.

Daniels (f) rveported that over-
wintering psyllids were found in
tlie codar areas ju southw {“;{mu Ne-
hraska in the winter of 1936, but
they  were later dt\imun:_mt.i s
Aphalara loea Cald,, aspecies ravely
found on potaioes, '

Fxpeviments were conducted al
Scotshlnft. Nebr., doring the win-
teis of TO30=H0 and 1940-41 {o de-
térimine  whether notato  psyiBds
could Dbe overwintered on codar
pine, and spruce frees. Cages con-

sisting of muslin bags 15 by
inclies were tied over twigs of these
Frees in vaious sifnalions and slope

expozires,  Cagos on cedars were
reinaved af weeldly intervals and ex-
amined tor mortality.  One hun-
dred adults were jotrodueed ioto
each cage in Jate Ocefober and exam-
mabion of thewm was started on No-
venrber 200 To the winter of 1939
40, 53 percent of the psyllids were
dead by November 20, and a1l were
deadt by Junuary 2. Subzero tem-
peratures did not oceur until the
Insi week i December. The cages
on the olher treeg were exanined in
April and a1l psyllids were Found
dead. In the winter of 1940-41, ull
the psyilids in cages on cedar trees
were dead ob Decemlior 2. Subzero
temperabures hiad occurred i enrly
November and ngain in early Ie-
cember. These tests show fhat psyl-
lids can survive on evergreen Trees
for short periods but cannot with-
stand the subzero temperatures that
occur every winter at this latitude.

The possible overwintering of
payllids in greenhouses and their

.

S. DEPT. OF AGRICULIURE
movement to outdoor crops in the
spring is suggested by Strickland
(17, “who dounbts \\he{hm they cun
overwinter in the open in sonihern
Adberta, Canada, This mny oceur
iy some areas. but 1t does not ex-
plain spring infestations in aveas
where greenhouses are rentote from
cunitivated felds.

In the springs of 1940 and 1941
the writer surveved payllid infes-
tations in grecithouses in the North
Platte Vallev in western Nebraska
In 1040 only a few payllids weve
formd in any of the greenliouses nud
most preeithouses nere entively free
of them. In 1941 no t:t‘\llu]a were
fownd i any preenbonse. These ob-
servitd lons indieate that greenhouses
are not the source of spring intesta-
flons in this aren,

In the Southwestern Stotes

To obtain information as to the
source of the spring infestalions.
the writer hegau a study of the
overwintering wreas east of the
Rocky Mountains and of the move-
ment of psyilids porthwared during
the spring monlls, Surveys were
nade in southern Texas and New
Mextieo in mid-November. mid-Jan-
uary, wid Inte Mareh or early April
frow the Tall of 14546 to the spring
of 1832,

Counts of adnlty were niade with
a La-inch ionseet net where the host
plants were in foliage, Fromi one
to four 100-sweep saniples were tak-
en sl 10 to 85 pomits selected at ran-
dont over cach area  surveved.
Counts of eges and nymphs were
made on J00-leaf samples taken ut
the same points.  Counts of im-
matire stiges were muade with the
aid of a magnifying gings.

The areas used were selected
where host plants were most abun-
dant in the vicinity of Crystal City,
Del Rio, San Angelo, Marathon,
Big Spring, and ki Paso in Texas
(Hg. 9)
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MARATNON

Fretre 5-—Phices in Uhe brevding arens of the potato pexilid where surveys were made,

0652,
novemaent,

The principal host plants and
the ones used in the sioidy were
species of Lyeivne {fig. 10), 5 of
which oceur 1n Texas and 4 in New
Mexico. Other host plants includ-
ed several species of wild ground-
cherry and white horsenettle, but
few peyllids were found on them.

Lyecium  plants grow wild on
range and waste fand.  They repro-
duce mainly by underground root-
stocks and ure able to withstand
tong periods of drought or low temn-
peratures. They have wondy stems

Arrows imdiears the imevailing wind direckion ot the Lime of thes spriung

and grow ordinarily to heights of 3
or 4 feef, bul under fuvorable condi-
tions may reach 7 or 8 feet, Du-
ing  droughts they become de-
fobated, but quickly leaf ont ngain
when moeisture becomes suflicient,
They are generally dormant in win-
ter in the areas surveyed except at
San Angelo, Del Rio, and Crystal
City. IHowever, host plants were
dormant at San Angelo in January
L7, and they were in foliage at
Marathon in January 1950, a mild
winter.
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Taere 2.—Potato psyllids found on wild Liycium spp. at survey points in
southern Lemas and New Mewico, 1946-50. Numbers of adults per 100

Fall
TLoeality and

sweeps and of eggs and nymphs per 100 leares

Winter Spring

year

Adults Eggs Nymphs Adulis EggsiNymphs Adults Eggs;;\’_\' mphs

124647
('rystal Chiy_

Del o 6 £ "
San Angelo . 2 T i}
Marathon .. i 0 a
i Pase . .. .

1047 48
Crystal ey . 0 0
Del Rio. 2 T 0
Han Angelo . T 4] a
Marnthon e . .
13ig Spring i 0 g
i1 Paso .

FEEA TN
Crastal Cley & 0 4
Dol Ris. .. . i G ¢
San Angelo 1 Q 0
Marathon . .o
Big Spring 2 0 g
B Paso ! 0 &

194850
Crvatad Chiy .
el Rio, .
Ban Augelo
Marathon
B3ig Spring
El Paso

i Ty

the small number of eges and the
absence of nymphs.  Apparently a
Tew egus were deposited during
periods of wmrm weather, which
were too short to complete incuba-
tion of the eggs. However in 1950,
when the temperafires for Jannary
averzred 6.4~ F, above normnll
smadl nymph and large adult popu-
Iation oceurred over a more wide-
spresd aren than in the previons
YOS,

From 1947 to 1948 the January
population of adults centered in the
viemity of el Rio. bat during the
above-normal temperatine of Jan-
wiry 1950 it centered near San Aun-
gelo, approximately 150 miles nortls

] O 0 4] ] 0
e 0 T T

. w8 5

125 4 2

. 2y 7 g

2 i 0 1] 0 0
17 3 0 2 T T
2 T 0 2 T T

o6 2. 1

17 1! 0

g T 0

) 0 0 0

10 2 0. 12 i i

5 F 0 23 4 2

o 49 4. 3

{ 0 (]

2 T ]

i T ({38 0 0 ]
48 i 1 4 4] T
103 4 2 19T T

3 0 g 3 0 1

45 3% 11

30 i 9

of el Rio. Although January
temperatures are normiadly higher
at Crystal City, which is approxi-
mately 100 miles southenst of Tel
Rio, Tew psyilids are found there.
Crreater himidity s apparently the
Eactor Hmiting the spread of psyl-
lids eastward.  Crestald City s east
of the 100th meridian. which is the
approximeie dividing line between
the hunud and dry areas of the
Western  States. Psyvllids rarely
earwse noticethle mjury to winter
erops in the lower Rio Grande Val-
ey, although femperatures and
host-plant conditions are favorable
for winter hreeding. Likewise
during the sunuser fow psyllids are
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found east of the 100th meridian in
areas Farther north.

Psyllid  populations  Increased
greatly durimg the spring and
spread o areas where host plants
were dormant in January.  Spring
weather and host-plant condifions
appavently have u greater effect on
the spring population than the size
of the winter population. The
hirgest spring population was re-
corded in 1047 following the lowest
winter population. In 1830 only
average spring populations  fol-
lowed the highest winler popula-
tion. but the spring infestation was
more widespread than in previons
years.

Tu most vears the spring popula-
tion contered in the vieinity of Mar-
athon and San Angelo. to the north
and west of the overwinlering nrea.
Tlowever in 1%L when tempera-
fares averaged above normal. it hiad
moved as fae north and west as Big
Spring pnd 11 Paso,

THE SPRING MOVEMENT

The movement of psyvilids from
sonthern breeding areas (0 novthern
potato-growing aveas has been sug-
wested by Rommey (76, who staied
that psyllids breed on Lyeiune tor
severn] hundred miles adong the Rio
Grande drainnge  above  Larvedo,
Tex.. and believed thal {his may be
e miain source of spring infesta-
Gons east of the Divide and as far
north as Colordo. Richmrds and
Bowd 177y stated that the insect
is =0 minule that ¥ might readily
be transported long distances by the
air current=. Glick (63 has shown
that large nuuhers of psyllids do
ocenr i the i enrrents. Wallis
{70y has shown dhab May and Jane
temperatures alleel the size of isi-
Hal spring popudations and the
movement ot psyliids is geeatest ad
tempoeratures hetween approximate-
Iy 60 and T 19,

To defermine the movement of
psvifids, spring  populations  in

Texas and Neow Mexico were studied
by the author in relation to early-
sumer populations in potato- and
tomato-growing areas in {olorado.
Wyoming, and Nebraska.

Ramples of adults were bnken with
a sweep net on wild matrimony-vine
in the spring breeding aveas neaw
San Angelo, Marathon, Big Spring,
and 121 Paso (Re. 9Y. A angle sur-
vey was made each spring near the
st of April. since populations
were found o be largest at about
this thme,  Samples were taken in
a smiloe manner o the smmmer
reeding areas on cultivated nafri-
mony-vhie, an ornamental veluted to
the wild speciex fornd in Texas.
Sorveyvs were nurle at weelddy nter-
vals daring May and June in the
Avkanss Valley in sonthern Colo-
rado, the Greeley district in norfh-
ern Colorado. and in the North

Platte Valley in eastern Wyoming
and western Nebwaska (Hg. 9y, The
average populaiions in he spring
Breeding areas and the peak popu-

Ftions wud thae of their occurrence
i the =ummer hreeding arens are
riven in table 5.

A dow popolation in the spring
breeding aveas. such ax ocenrred in
1931 aned 1952 was followed by a
low population in the swmmer
hreeding aveas, indieating that the
spring hreeding avens ave the source
of the swmmer infestations in the
Northern States. However, a high
popnlation in the spring breeding
areas does bol anean that o lieavy
Difestation will alwaye oceur in the
Northern Siates, sinee the highest
population, which oecurred in 1047,
wis nol followed by the highest pop-
wlation in the Northern  Stares.
Therefore. certain factors, probabiy
unfavorable wind enerents and tem-
peratures. anny inhibit the move-
ment of pryllids from the spring to
the summier breeding arens,

Psyliidds begin moving into the
sumines hreeding aveas diring the
first weele in May,  Af first the
Jargest pinubers avrive In the Ar-
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TanLe 3.—Potato psyllid populations in the spring breeding areas and af
the peak of their movement to the summer breeding areas, 1947-52.

Numbers of adults per 100 sweeps

Sumuer breeding arces

Soring
trreeding
arens

Num-
ber

34
1

1947 . a2
1948 . 11
1649 18 97 |
1850 . 19 168
1931 . . 1 3
1952 S 2 3

- Arkansas Valley ' Groeley district

Time of  Num-

June 14
May
May
May

: North Platte
Valley

Thne of
poak

Num-
her

Time of

peak ber pouk

- Juiv
»July
510 Jdnly
30 duly

'

13
G2

Juie 2.4 !
) Clduly o1
21 194 Jduly 1
27 1, July
() 2 )
¢ 3.4

27

(1
)

i Numbers were se simabl B no defipgie peaks were obseeved,

kansas Valley, which ix in the
inost southern purt.  They increase.
reaching a peak from May 27 to
June 10,

AMthough the movener t into the
Greeley district and the Xorth
Platte Valley beging at spproxi-
nutely the same time as that into
the Avlkansas Valley, it is slower
and the peak populations are not
reached wntil about July 1. Appar-
ently part of this movenent is from
the Arkansas Vallev.,  Fewer psyl-
lids reach the North Platte Valley
than the Arkoansss Valley amd the
Gireeley district,

The factors affecting the move-
ment of pryIlids from the spring to
the summer hreeding areas have not
been completely determined.  Ap-
pavently the most important arve
{femperature sud wind movements.
Psyllids begin moving from {he
spring breeding aveas in May when
temperaturesare above T0* F. Thev
hegin aryviving in the sunimer breed-
ing areas when the femperatures are
from approximately 53° to 60°, but
the greatest mavement oceurs when
the temperature 1s between G0° and
70°.  Psyllids are so small that they
should Le aflected by wind currents
after they start moving., The pre-

vailing winds during May and June
are Trom the soufh as fay north as
northern Colorado and from the
northwest in eastern Wyoming anc
western Nehreaslkn (fige 9}, Thie
would favor a movement of psyliids
as fav north as the (reeley distrier
and may aceount for the smalier
numbers in the North Platte Valley.
Mthough the  prevailing  winds
Tavor a northward niovement, there
witl be somie days when the winds
will he from the wrong direction.
Tt many of these davs should ocenr
durving the time of movement, it
might. accomnt for the compara-
tively Jow numbers in the summer
breeding aveas afler high populu-
Gions 0 the spring breeding avens.

MOVEMENT WITHIN THE SUMMER
BREEDING AREAS

The yapid decrease in psy1id pop-
ulations ju the Jower elevations
(Arferasas Valley, Greeley district,
and Novth Platte Valley) of the
siwmmer breeding areas during July,
when the host plants ave in excel-
tent condition und the tenaperainres
are highest, indicafes that. psvllids
move away from these aveas. To
determine whether this movement.
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foward the mouniaing, where
Jower temperntures prevail, surveys
were made in both high and low al-

1=

fitudes in the suwmmer breeding
areas (fig. 9}, Population counts
were made on cultivaled matei-

monv-vine in the Greeley distvict at
an elevation of 4600 feet and
Lurwmie, Wy, at 72000 el
Counts were made at 1- to 2-week

T ALy 4.-

1107,

1.
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infervals during the growing period
cach vear from 1947 to 1950, Table
4 shows fhe results of these counts
ared the average weekly tempera-
fures sl ench loeation.

Kach vear except 1950 there was n
rapid inerease i peyilids ot Lasa-
nie wb the same (e that o rapid
decvense oceurred in the Greeley
distriet (table 43, Tn July weekly

—Relationship briwen s v ;Jr;;mhf(zmu of psyllieds amd fem-

pervatures at low (Groeley) and igh (Larande) devations, 1855340

GRSELEY

1947 T8 1945 1450

Dazee Pavllidds Tom- Payilids Tera- Psyllids Ten- Peyllids Tem-

per 10 pera- per HEY pern- per 1000 pern- per U pera-

SWPGDS THFe SWOPPs (e sweris P sWeeps e

Nuwwder - F,  Number T F.  Numhir oo Numhey OF
May i 3 2.0 43
Alay 13 . 63,2 2 42
Aay 20 1.5 12,4 STt 14,4 a2
May 27 RS 33 ji) 4 a4 1808 47
June 3 4.8 17 S s i1 1N Fik!
June 10 N (B 3.4 s 20,3 a4 5. - (H|
June 17 at S 3 7 30,0 o I T2
Jane 24 132 L4 a4 12 L Fii] a5 [
July | [ 62,5 1S 203, 6 T2 His 3 7l
July 8 02 T4 T3 30,3 Tk YRR 04
Jaldy 13 IR 115 s 0 T
duly 22 N 1 T i1 H7 73 17. h i
Julv 24 35 e [ T3 e 1.3 il
Aug, 3 2.0 T ¥l 28 T3 3]
Sug, 12 12,5 nt o8 3l REM T4 13. 8 Tl
S, 1D 7l T e 53
A, 26 ) i 4 i V2 30,0 i

IFARIARIEN

Muay 15 47 34
May 13 AT +1
Mas 20 . 44 40
Muay 27 0 204 al i 15
June 3 3] a8 24 ) 40
June 10 i 33 03 32 \] av
June {7 ) i. o |15 a2 J5it i (2
Junge 24 ot a2 ! a2 i = 532 Q i
July ] a7 24 HE 03 1.3 v
July 8 o i 3 7 E T K81 i n2
July 15 £ 1. 5 (Hi (54 L
July 32 [ i1 LR S [BLAE] it 3] as
Jify 20 7.0 ik 348 [EE i ] it
RE1TL BIEERS i 33 0%, i £l
Aug 12 EFI] 67 HL 0 04 10, 4 £33 H
Sup. iy Hi HY ] [H]
Mg, 26 13! i (15 af)
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temperatures at GGreeley went above
02 F, which s the optimum for
pexllid popdation increases, where-
as at Lavamie temperatures wepe
between 607 and 70°. Since psyvl-
lids do not overwinter at Larunie.
it appears that they moved info the
area from. Greeley.  \ppaventiy
sonte of the deerense on matrimony-
vine in the Greeley dixtviet may b
atrributed to a movement to the
carly potare erop. This erop ix wp-
proaching mamrity in July. and
small inereages in adult psyilids
have been observed ot this time.
The plants are Yarge enough to Pro-
teet psvllids from high tempera-
frure. There s apparently a vefim
movement from early potatoes fo
marrimony-vine in A tensd after the
erop has heen harvestod,

In 1930, whan the AVerILe tem-
perntnre in Jnly at Greeley did not
go mueh above the optimum for
Pyl the deerense in adolis was
les~ than iy other vears. There was
no corresponding increase a1t Lo -
mie that year, althongh Temperi-
Sres were suitables  Apparentiy
i was 2 movement Turvely 1a 1o
early potato crop in the Greeley s
triet aaiher than (o higher eleva-
tions.  The temperninre wa- no
high euongll 1o Toree peyvtids o
ntove (o the eooler area.

FACTORS AFFECTING POPULATIONS
IN THE SUMMER BREEDING AREAS

The factors alfeeting p=yllid pop-
tlations in the potato-growing areas
of the Northery States appear to
be copundly important as (hose in1he
spring and winger hreoding areas,

Draniels .2y veported that the size
ol an infestation depends largely
upon the type of season—chat n
moderately warm spring with Iow
rinnfall i< condueive 1o a peyllid
outhreak.  Tle helieverl that the
serions onfhreak of 1951 might
hitve been attributed to favorable
spring conditions, which allowed
the groundeherries to sppear in the

Ox

duly.
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plains sections early in April, thus
enabling 1 generation or two of
peyllids to breed before early pota-
toes were up. secording to Ilart-
man (7}, high temperatures in late
Jinse and early Judy reduce psyllid
dagre. L=t (//) has hown Ly
Taharatory tests that psylids thrive
best st about 807 : that oviposi-
i1on, halehing, and survival are re-
chiced nt o constant tenperature of
Mo that 1067 for only 1 or 2
hours w day s lethal to eges and
nymphs,  Werner L2/7) reported
that  high temperntures are con-
ducive to a low incidence of psyl-
id vellows, Pletsel (2.5 Tound
that nvernge temperatures from 707
to 767 eansed psyllids to eomplete
development iy 200 1o 27 days, teni-
perareres from GO fo T 0 25 1o
S dayss and at 327 they Tuiled to
comblete developnient in 53 davs,
Walli= (797 Te =hown that the
prineipal factors allecting psyilid
populations after Jaly 1 oin the
North Platte Valley in Wyoming
atud Nebpiska are the initial jnfes-
Gition, the size of the host plaons,
and ma xinen temperaiures during
He found thad above-normal
temperatires in July will so reduce
populations that  (he  subsoguent
butldup is very slow, except o
early-potato planes that are lirge
enougl in July to protect the peyl-
lid= Trom the hot sun, 3T (&) ve-
ported an unusual weather condi-
flon i 1935, & vear of high pevilid
populadions, when July was very
wet with few hat days and Anguse
aned Beplemiber were exeeptionally
wieenl, Aceording 1o [T suels
wenther conditions ave favuarable
for ihe develapment of sunnmer
populations of payllids wnd they
orcnired only in T other vear (1121)
from 1921 1o 1946,

Temperature

From 1941 (o 1950 weekly sur-
veys were minle of adult psyllid
populations e matrimony-vine,
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which has the longest growing pe-
vied of any of the lwost plants
Tuable 3 shows the relationship be-
tween June and July femperatures,
the peak populations, ocenrring
alaut July 1. and the average July
population in each vear.

Tavne s—-Pelulivuship  Detween
Jane wned Tudy Lo peratieos, the
preke seeneer poprlutions of psyl-
Tids oy mateimong-rine, aud The

subseguend  July  poprlations,
FRAN R
Average Population
1emper- per 100
ature AWOC)k
Dade of .-
N popubi- P
Year tin '\q‘ ‘('
peak A1 ! i!;‘l
June July peak  Jdaly
after
peak
Num- Numn-
B R O er hee
1041 G5 T3 June ¥4 T4 25
1042 63 73 July 1 3% 04
1943 63 75 Jnly 15 4 3
1944 64 71 July 8 27 ]
1644, 30 73 Julv 8 31 ]
1940 67 76 June 24 7 2
1947 61 75 July 8 4 3
1048 66 73 Julvy 10 4
1649 G 75 July s 10
1950 GG ¥0 Jaly 3 4
Thest records show il the

early-summmer peak is nof influenced
by the temperatine in June when
the population isbuilding up. Pop-
ulations huaild vy (o a peal during
Jrne demperatores ranging from
3 fto 670 . From [EH1 to 1894
when average July femperatures
ranged Trom 717 1o T4 there were
wreat rednetionsin populition from
(he early-summer peak,  Tlowever
in 1950, when the average July tem-
peraiare was 707, populations eon-
itnued to build up (hrowgh WJuly,
The upper limit of the optin
range Tor their development there-
fore seeins to be near 70°,

U.
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Noneconomic Host Plants

Certain nonccotiomic host plants
gerve s reservoirs for incoming
adult pevllids from overwintering
sources il provide =pring bhreed-
ing places for populations that Tuter
move to cultivated hos=r=.  For a
liost plant (o be of iiportanee as g
sprig hreeding =ouree, 1ts prowth,
as well ax the ocewrrence of pavllids
on it must precede that of the culti-
vitted host.

Matrimony-vine and polato
sprouts nocull piles are the host
plints having the greatest influ-
enee on peyllid abundance, Aatei-
niany-vine puts out leaves in April.
i warm seasons by ihe fiest of that
month. Potata sprouts in cull piles

also start growing  in Apeil
Groundeherries. wild  perennial

plants that reproduce by roorstocl.
o not come up antil after the Hest
of Alay and wre too =mall to attruet
peylids until June,  Boilulo-bar.
0 wild anpuall does nat generally
spront antil after the livst of June.
Larly potatoes ave planted in April
and are usually up by the miadle of
May. Mediom pofatoes, which are
the earliest plantings of the com-
mereial fate erop. are planted from
Muy 25 to June 1 The tate evop
i~ planted from June 20 to 530, and
few of these plaut= are np hefore
July.

Survevs of the spring popula-
tions of adult pavliids on rhese host
plints in the North Platte Valley
were itade From 1941 to 1850, The
average spring populations prior to
July Tare shown i table 6.

Marrinony-vine and cull potutoes
were by e the most important s
spring reservoirs  mnd - hreeding
sotrees of peyllidss These plants
started growth aliead of all other
o~ planis awd  were therefore
available (o reecive psyllids from
averwintering  sourves.  Consider-
able varinfion i1t populations from
ane =eason jo another was noted
with cull potaioes,  This was due
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TanLe 6.—dverage numbers of adult potato psyllids per 100 sweeps on
diffevent hosts priov to July I in the Norvth Platte Talley, 194150

Nonevonowmie hosix

Matri-
HONy-
ving

Culi
polatg
sprouis

1941 36
1942 08
1943_. . {
1944 10
1845

1046 .

1047

1948

1649

1950, .

Average

t No psyliids fnund e Lo potaoes,

to spring froetz, which killed the
sensitive potato  plants in some
years,  Matrimony-vine was nof in-
jured by frost, and (he ofher hosts
were nnf mrowing doring the frost
period. 1t may be concluded that
aroundcherries  and  butfalo-bur
were not mportant pEvllid host
plants in this area.

Much henefit conld be obinined by
eliminating the caltivated muaini-
mony-vine and potiato sprouts in
eull piles, on wiieh the psyilids wol-
lect and breed in the spring. It is
mpractical to atfempt to control
witd  Lyeinm in the winter and
spring hreeding areas, sinee 10 s w0
ahndane and widespread.

Caltivared  matrimony-vine can
he ensily killed with 2d4-1. If
rubbed out, new planis will appear
from rootstoels rewmsining in the
soil: =0 i s diflienlt (o kil in ihis
nrnies.

Potato =prouts that grow in el
pites wre excellent breeding places
for  pevltids Decause  the  dense
growth prefects them from high
termperature,  These =prouls die is
July from ek of moisture, forcing
the psyilids to move to other plants,
The growth of these sprouts enn be

Culiivated hoxris t

Gronnd- Buffalo-  Early _)Iprlium. Toma-
cherries

(FHTTY potators potaloes loes

Rl e

| D

= e

(RN

castly prevented by spreading vhe
mbers i single layer when they
are dumped. so that thev are ex-
posed to the sun™s rays, KiBing the
spronts with chemieals 2 foo ox-
pensive sl slow to be of mueh
henelit.

Time of Planting Potatoes

Icield observations have indiented
that  early-planted  potatoes  are
more subhject to atlack by psv)lids
than Iafer planUngs, wand farther
that the influenice of high tempora-
fnre on reducing populations is
minintized on early plantines, the
phants of which are large at the time
nEximun smumer  felmperatures
oeer,

To determnie the difference in
susceptibility to psyltid attaek be-
tween  enrly, medium, ad Tafe
plantings of potatees. population
conpts were made on these crops in
the North Platte Valley frou 1930
te 1852, Counts of aduolis were
miade by the sweep-net metrhod o
fixed ohservaiion poinis ot J-week
infervals  during  the  growinge
period.  The average seasonal pop-
nlation for each crop each vear is
given in table 1,
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Over a period of 14 weasons payl-
Iid populitions on early potafoes
averaged considerally higher than
on later plantings and  slightly
higher on the medium crop than on
the Inte crop.  Dopulations on the
medinm plantings were only 34 per-
cent andl thuse on the late crop only
48 pereent as high ax on the early
crop. On the late crop they were
83 pereent as high s on the medinm
Crop.

There seem to be two reasons for
the higher populations on early po-
tatoes.  Thiserop is prowing in the
spring when the }J‘w\'l]if{'— are most
abundant, and by July the plants
are =0 large that the Folinge profects
the insects from the hot sunmer
teniperatures.

Im 1047, 1042, and TS (ests were
miade to determine the relationship

between the tempevature in the
folluge  of  varionssized  potato
plintx and  the air {emperatnre.

Thermoeouples were placed in the
Tolinge 2 o 5 inches above the =oil
and profected from the sun's rays
by the leaves, Three thermo-
couples were placed 20 feet apart
each plot. and rendings were nade
dnily at 2 1 mo, near the thue of
e maximum air tempeeature,  Afve
temperatvres were taken from a
thermogiaph newr Lhe plots,

Several faetors were found Lo af-
feet the Folinge temperatie. Frri-
gation, which cansed a higher rate
of evaporaiion Trom the =sotl sur-
fuce. had n vooling eifect. Tligh
whnd veloeities incressed (he cireu-
lation of aire enusing folinge wul
air Lenperntures fo be closer to-
gether. The greatest differeuces oe-
cuwrret] on davs of maxinmun air
temperainres above 83 F. When
air temperatures were below 707,
folinge temperntures were  some-
times even Jigher, The most im-
portant factor was the size of The
Plants

Ifor plants of different height the
aversge reduction of folinge (em-
peratine helow the maximum aiv

T,
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temperature when it was above
90 K. was as follows:

fnehes . Invhes b O
4. - m WOI6 . .. 10
| R o 10
I, ] 11

j L PO - G 11

12 .0 1m0

'I-I_...._-_._-__ 9

This greater temperature redue-
fion in Tnrge potato plants accounts
for the fact that p=yilid populations
=how the greatest increase on early-
planted poratoes. which are Jarge in
duly.

VALUE OF SURVEYS

The potato peyvllid enn ocenr in
outhreak numbers and ¢nuse a com-
plete erop loss before it 18 recog-
nized by the grower. Since the
Insgel Is neonspicnaus and its out-
brenks arve independent of {he pre-
vious vear's infestalion In poiato
fields, there s no wirening buildap.
It is therefure essential that grow-
ers be informed each spring of
peyiid eotwlitions and warned of
why possible outhbrealks. Vo abtain
the nevessary information surveys
musl be naude to follow the develop-
meni of the ingect in s distant over-
wintering and spring breeding avens
as well ws o the potato-growing
areng,

Survevs in the overwinlering
arens of southwestern Texas late in
Jannarey or carly iy Fehrnaney show
low \\J(l(“ﬂ})l(‘-lfl the infestation is
i hiovw successFully the psylhid has
overwinlered. Surveys during
Mureh and April will show low
rapidly populations are building up
and spreading o the north and
narthwesi and wheiher host plants
sre in Favorable condiiion for the
developmient. of outhreak nunibers.
T short they will give some indica-
tion of the numbers of psyllids that,
will be available to move into the
potato-growing areas in My, In
the potafo- and  tomato-growing
arens it is impaortant that the abun-
dance of fhe inseet on matrimeny-
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vine be determined as well az on
other early hosts such us potato
sprouts in neglected cull piles.
Surveys in the spring breeding
areas during the course of these
studies have made it possible to
warn growers of the need for apply-
Ing insecticides in outbreak venrs.
For exumple, in 1849 payllid popu-
lations in outhreak proportions in
Colorado, Wyonming. and Nebrka
were forescen from the pesults of
sarveys made in May. and grow-
ers were wiumed that pigid con-
trol measures would be needwml
Thronghout thi= entire vegion in
fields where vontrol measures wepe
not applied erop losses were almo=t
complete.  Aecording to the 1850
Censuz of  Agriculture approxi-
mlely 126,000 aeres of potntoes are
grown in the p=yllid-infested aren
with a total production of approxi-
matiely 35 million bushels, Tiow-
ever. on about three-Fourths of this
acreage  growers  apply contnl
measures each venr whether or nin
an  nfestation ocenrs. The  ye-

mainder. produeing approximately

omillion bushel- with s farm
vidue of approximately 10 million
dallars. would be o complete loss in
aufbreal vears without an appro-
prizte warning (o he growers,

The surveys in the spring breed-
mg areas hould be followed by
local survevs iu the potato fields,
With the aid of sueh stirveys orow-
ers need apply insecticides only
when vontrel i peeded. Tor py-
amiple. in Larimie Connty, Wy,
where GO0 aeres of pointoes are
not usnally danmged by inseeis
other than the pavllid, growers
were dvised not (o apply insecti-
citlex during 6 vears of this ~tudy.
The saving of nseeticides and Ia
bor in this comty was estinnied st
Goong dollars per vear,

SUMMARY

An eeologieal study ol the po-
tato peyllid Clwpnt rioza cock rdli

(Sule) ). which causes psvilid yel-
lows of potato and temnto plants,
was made during the period 1939-52
to determine the cause of psylid
outhreals,

The potate pavilid oecurs in
Novth and Sontl Pakota, Nebrasca,
Kansny, Okishoni, and Toxas., and
all States west of them except
Washington  and  Oregon,  TTigh
hwwidity apparently provenis it
from moving east of these States.

Pexllid vellows appeas= first on
planes at the edge of the Held and
progresse= toward the center. The
first symptoms tn potate plants are
an upwisd corling of the basal por-
tons of feaflets near the top of the
plant= and o purpling of the envled
portions, A the disen=e advances,
the tops of ihe planes Dbecome
dwarfed and the affected leaves le-
comie thick and leathery and eventn-
ally tarn vellow o porplish. 1Tn-
dergrownd there i n heavy set of
sl tubers elose to the main ~tem.
These tubers mature early, sprout.
and  produce recondury’ stolone.
whieh may et additionn? fulbers.
The tubers are wsually wnmarkot-
ahle.

The host plants are confined al-
o= entirely to the family Solan-
acene. The only other plants on
which Jt i» known to hreed are
held bindweed. miorning-elory, and
sweet polaio,

The potato psyllid overwiniers
in Texis and =outhern New Mexico.
feeding mosily on wik) Zyeiiom.
Development nearly stops durine
Janpary beeause of low tempora-
tires. bot s resimed in Febrnary.
In the spring the adules spread 1o
the north or northwest with ihe
provaillng wingds,

The  pevllids wmeve from ithe
spring hreeding arear in Texas and
New Mexieo into the potaio-grow-
ing areas of Colorndo, Wyoning,
andd Nebraska, This movewment oe-
cars during May and June, when
Femperainres in the potalo-vrowing
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areas are between §0° and 70° F.
The greatest movement is in June.
reaching a peak newr July 1. Psyl-
lid populations in the plains areas
decrense rapidly in July. when tem-
peratures average ahove TU°. There
is a corresponding increase in the
mountainous aveas. where tempera-
tures ure lower.

Summer popnlations of psyllids
m the potato-growing areas are also
alfected by the size of the host plants
when nmaximum temperatures oceur.
Larvge plants. such ag carly pota-
toes. protect pay1lids from high tem-
peratures in Lfuly,

In potato-growing areas the or-
namental plant matrimeny-vine and
piles of sprouting cull potatees are
mportant sources of psylid infes-
tatms to cultivated erops. Much
Benefit can be obtalned by destroy-
g these host plants. dadrimony-
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vine may be easily killed by spray-
ing with 2, +D. Sprouts in cull
piles may be prevented by scattering
the cull tubers when dumped, so
that they are not more than one
layer in depth.

Crroundeherries and buffajo-bur,
which are abundant in the potato-
growing areas, are not impertant
sonurees of infestation sinee they do
not begin arowth until potato plants
are available.

A preseason survey ecuch vear ot
adult p=vllid populations on non-
economic host plants will indieate
the expecied population on potatoes
Tor the rrowing seazon,  Such asur-
vey will save uwp to 10 millien
bushels of potatoes in the psylid-
tnfested aren in outhreak years and
will =pare the farmer the expense
of ireating with insecticides when
licht attacks are indicated,
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