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INTRODUCTION

The potato psyllid, Paratrioza cockerelli (Sule) as stated
by E. O, Essig, (1917) is a native of the western states,

Since the great outbreak of psyllid yellows in Utah potato
fields in 1927 much interest has been given to this insect. The
close relationship between the nymphs of P. cockerelli and the disease,
psyllid yellows, is a well known fact, but as yet the causative factor
by which this disease is produced still remains unknown,

Because of the severity of the disease to potatoes and the
importance of knowing something of the host plants of P. cockerelli,
the writer, upon the suggestion of Dr, G. F. Enowlton, began a study
to, so far as possible, determine the uncultivated and cultivated host
plants of this insect. The native plants of the solanaceous group used
in these experiments were collected from Utah; other species of the
potato family used were obtained from Dr, S, P. Doolittle of the Us Se Ds As
Bureau of Plant Industry; Professor F. G Weber, of the Flo;'idu Agricultural
Experiment Station; and Dr. Re W. Samson of the Purdue University.

1.

%4

22




Chapter
Is
I
III,
IV,
Ve

ViI,
virz,

TABLE OF CORTENTS

IntroductioNescssossosssvocssssnsssnessesensssesnsinat

ContontBesesosessessssssssssosesssnssssssossssssssses

Aetnowlodgment@sessevsesssssvocsscososserssssssecrsns

foview of Literatlir@essssssssssssvscsssonsssocsencscs
General Discussion of InseCtesescescsesssccesossssecce
As  Adulesssesssssssssesoscsssnvsosesssssese
Be Lifo HictOrysesesesssessesscesssssscssane
Co Eymphesssessssssssveccsonsssesssoosescnes
De Hgevessesscecsvssssncessssscasssesosssee
Definitions and Research Techniguessssesescssssssscse
Ae COgOBessecsscsssvscscassussusonsesvesssee
Bs lethodesesssessssssnssscssnsessssecescens

Host PlantSeesesscesssessesvsosssessasscsstcnsssssssns

Altorate Hoot Plontoeessssssonccscsssssssonssensssne

2e

Page

@ W ®°® g9 ® O G D o

b
e ]

1
18




ACKNOWLEDGMENTS

At this time, I wish to acknowledge my indebtness to Dre
Gs Fs Knowlton of the Agricultural Experiment Station, for the
suggestions he has given and sincere interest he has shomn, The
writer is aelso indebted to Dr. 8. P. Doolittle, Professor F. G.
Weber, and Dr. R, W, Samson, for the generous samples of seed supplied
for use in this study.

Be



REVIEN OF LITERATURE

Dr. Karl Sule (1909) deseribed the psyllid as Trioza cockerelli.

Patch (1912) stated that this species is receiving economic
attention in Colorado.

Crawford (1914) recorded P. cockerelli as sometimes becoming a
" pest of cultivated plants, and listed the following as food plants:
Pepper (Capsioun snmun), tomato (Solamun nigrum), potato (Solamum tuber-
osum), Purshia sp., arborvitase (Thuja occidentalis), spruce (Pices sp.),

pine (Pinus monophylla), and of alfalfa (Medicago sativa).
Compere (1915) reported that P. cockerelli attacked a large

variety of plants, He reported that it injured Jerusalem cherry, Sol-
anum capsicastrum, in the Golden Gate Park at San Francisco, and in the
Capitol Park at Sacramentos

Essig (1917) stated that this insect had been of some economie

importence for & number of years, and listed the following food plantss

Tobacco, petunia, Solanum marginatum Linn., S. verbaseifolium Banks,
Datura sanguines Res & Py, and Iochroma tubulosa Benth, potato, pepper, -
tomato, and common nightshede (Solanum nigrum)Linn,

Van Duzee (1917) in his catalogue of Hemiptera gives the
following Hosts: (Capsicum, Solanum, Purghias, Thuja, Picea, Pinus,

Mgdimo.
List (1925) reported that great injury occurred in the early-

tomato-growing section about Denver and Littleton, He names purple
ground cherry, Quincula lobate, Solanum rostratum, Physalis lenceclats,
as wild host plants.

Klyver (19%31) recorded the following host plants: Potato

(Solanum tuberosum), tomato (S. nigrum), night-shade (8. umbelliferum),
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pepper (Capsicum annum), morning=-glory (gmmm 8ps)s As nominal
hosts: Alfalfa, arborvitae, spruce, tobaceo, petunia, pine, beets, willow,
Deture, Iochrous, Govilles, Zrioconus, Sophls, Chrysotimus, Lepldius, fy-
menoclea, Norts, snd Salgola,

Knowlton and Jones (1921) gave a detailed 1ife history of this
insect.

Deniels (1982) listed Physalis lsnceolats, Zuinguls lobate,
folaniun rostratum, S, triflorum as host plants,

~ Enowlton (1922) recorded the following host plants upon vhich

Be cogkerelli nymphe have not been found to develops The vm:imm number
of days that adult peyllids survived on each plant wes as followss

Host plent Days of I4fo  Host plant Dayejof 11fe
AL P2l 5w 19 Colorado Blue Snrico—wwweaewfl
Arborvites ‘ i Curpent 26
Boxelder £8 Douglas Fir 88
Bridsl Wreath 56 Crape 20
Honeysucklew 17 RASDDErTYm—— 58
Juniper 56 Red Clover 58
Lilae 56 Rommdla#f Hallovemmmmmmm—— ~f@
Poar &5 Secoteh Pine 28
Plun. 568 Enowberry &8
Rainier Apple 20 Suger-beet. 20
Tree of Heaven 58
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GENERAL DISCUSSION OF THE INSECT

Adulte

' The adult potato psyllid is & small insect, resembling & mine
fature cleada, In size 1t Me& from 148 to 148 mm, in length and 0.8
to 1, mme in widthe fho newly emerged adult iz pale green in color for

24 to %6 hours, then a brownieh tinge greduslly appesrs; by the time the
' piyuid is € days old it 1s black with cherscteristic white merkings on

the abdomen and amber markings on the thorex and head, This insect is
very active, and when disturbed springs quickly into Qhe air by means of
ite powerful hind legs, From this chaeracteristic hebit psyllids are
sometimes cslled jumping plant lices

Amfe History:

o Seugth of adilt A0y Wit grestly, depending en sush facte
ors as food van& temperature, During the course of this study it was
found thet psyllids live as long es & months on eonifer, Knowlton and
Janes (19%1) recorded the average mam of 1ife of fomales ss 29,1 days
and that of males 19,5 days. |

Meting occurled in from & to 4 days after emergence from nymphal
stages In ﬂﬂ.n process the mele approached the female's side, keeping his
abdoman turned toward her, moving it up and down until the hypopigia of
the two individuals *m"in contacts During mpnluﬁon no movement except
of the antennae was noticed, The time recuired for copuletion varied from
1.5 to 14 minutes, with an average of € minutes. One mating will insure
fertile sgg production for a period of 2 or E days.




The length of the psyllid oviposition period usually varied from
8 to 40 days, However, Knowlton end Jenes (1921) recorded that one fe-
male oviposited for 179 days. These writere reported thet the average
length of oviposition of 58 females was 21,45 days, After egg laying is
completed the female survives but a short time, individuals rarely living
longer then ¥ days.

During the process of depositing an egg, the female lowers her
abdomen and extrudes her ovipositor which comes in contact with the plant,
This position is maintained for several minutes, during which time the
egg stalk (or stipe) is firmly cemented to the plant, The female then
withdraws her 6vipu§.tnr, leaving the egg and stalk in an upright position,
Frequently the femsle deposits a number of eggs in a row before moving to
some other part of the plant. Fmiea usually deposited about 10 to 50
egge & day, Xnowlton end Jenes (19%1) found that one female deposited
865 eggs between June ¥ and 28, after which time she escapeds During one
24 huar period this femsle deposited 157 eggss During the process of
depositing eggs the females ore not eesily disturbeds In Northern Utah
three to four generations & year ocour in the field,

Nymphs

| The newly-hatched nymph is very small, oval in outline, snd has a
characteristically flattened body. The eoyes ere red, and the body varies
fron senmi-transperent to yellovish in colors The wing pads of the more
mature nymphs ere a congpicuous feature, If examined with a binocular
microscope, smell wax glande, which give rise to wax tubes, cen be seen
equally spaced sround the cuter margin of the bodys These wax tubes are
very brittle and if touched breek readily. Vhen exposed to intensive
sunlight the nympha prefer the shady under surface of leaves,
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The nymphal development consists of five instars and moliss
The duration of time in eaci; stadium varied from ¥ to 9 dayse. Tempere
ature appears to play an importent part in the development and retarfation
of immature forms, Knowlton (192) stated that extremely hot weether in
July and August appeared to be an important factor in retarding the develop-
ment of large nunmbers of psyllidss Nortality in nymphs was found to be
greatest during the first eodysis. The length of time required fo¢ nymphal
development varied from 14 to 18 days, Knowlton and Janes (1971) recorded
one case that completed nymphel development in 12 days; the average time
required for 138 nymphs was 15,85 daye.

Tegs

The peyllid egg is very niimate, spindle shaped, yellow in color, .
with en orange portion in the pedicle end, The egg mensures 0,88 to 0,25
mme in length, and 0414 to 0,15 mms in width, IUgge are deposited singly
on a podicle, most sbundantly avound the margine of the younger leaves,

The pedicle on which the eggz is deposited everages about 0,81 mn. in length,

The ineubztion period for egge varied from 4 to 15 dayes Such
 variations are probably due to variation in temperature during the incube
ation periods Pack (1950) stated thet during June eggs hatched in from
7 to 15 days, while egge in July hatched in ¥ to 5 dave, It was found
that the majority of eggs hatched on the Sth day, One hundred,perc:ant
of the eggs from some femsles hatehed; the average hatchability, howevor,
was sbout 73 per cent.

The hatohing process starts by & spliting of the chorion (shell)
on the distal end; the opening thus formed gives the nynph room to propel
itsglf forward until the lege are frees After a short rest it frees
itself from the chorion, descends the pedicle, and soon sterts feeding on
the plant juice,

%
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DEFINJTIONS AND RESEARCH TECHNIGUE

The torm hest plant as here used, refers to a plant upon which
P+ gockerelli has oviposited, nymphal development been completed, and
upon which emergez;ce of normal adults has occurred. Alternate host is
the term applied to a plant on which adult potato psyllids feed, and upon
which they may or may not oviposit, but upon which completion of nymphel
development did not occur, Nominél hosts are plants from which psyllids
have Besrt Maken Withowk preef of the Payilidts feedinge

The tests indicated that plants in the potato family were by
far the most important hosts, with the morning-glory family next, Hany
other plants used in the tests were rzted as alternate host plants,

The plants were grown in a greenhouse during winter months, then
moved to the laboratory where the tests were mades During this invest-
igation the female psyllid oviposited upon every plant testeds The
aceept«ability of the different plants to the psyllid was noted. FeverA
eggs were laid upon sugar<beets, corn, and lettuce than upén more accept-
able hosts, such as wanderberry. Although wanderberry was very Qeceptable
for egg laying in the five tests conducted/nymphs hatehing from the eggs
invariably diod without surviving beyond the third instar. Jimson weed
was also very acceptable for ges l»fihic when the plants were small, but
ags the Jimson weed matures ﬁ become legs acceptable,

Cagess

Two kinds ef'cagea were used for these tests. One type was a
eylinderical celluloid cage which covéred the entire plent. It was
constructed of a picce of celluloid bent in the form of a tube, and the
overlapping edges cemented together with acetones Over one end of this
tube, gauze was placed and cemented to the celluloids A small hole
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was cut in the cloth end of the eage for the purpose of adding psyllids,
A smell piece of cotton stuffed in the hole prevented the escape of the
psyllids after they were caged upon the plant,

The other type of éage was made especially for large, brosd
lafed plants which could not readily be cageds This smaller cage was
ma&'ﬁatod exactly like the first, except that the bottom was cemented
iﬁtn a slat base, The cage was then placed on the top of a leaf and
enother slat of the seme gize was placed under the leaf, The ends of
the two slats were clamped together with elastic bands, In order to
protect the leaf from injury, the inner surfaces of both wooden slats
were padded with cotton and gauze.

Methods ;

The method used to determine host plants was to cage about 10
adult females and an equal number of male P. W upon each species
of plants; When about 300 eggs were deposited on the plant the cage and
adult psyllids were removed, The time required for this number of eggs to
be deposited averaged esbout five dayss Daily examination of each plant
was made until the eggs hatched end the nymphs became adultss If the
nymphs failed to complete their nymphel development on the plant, a second
test was mades When the nymphs failed to mature during the second test,
the plant was classed as an alternate host,
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5097 PLANTS

This list of plents proved to be true host plants of Ps cogkerelld.

Seientific names Sommon pames
4tropa belladona- -Belladona
Convolvalus arvensis , W1ld morningeglory
Daturs fatuosa=

2+  innoxis

2.  mobek

D.  loteloldes:

D+  stremonius inson weed

Currant tomato

Matrisony vine
Tea vine

Tobaceo

Ground cherry

Vinter cherry
flask tomato

il,.




Sclentific nemes Coumon names

Solenun aviculare- fengaroe spple
Sy ballisii~
' Jerusalem cherry
. : : Horse nettle
Eggplant

-Black nightshade

sF1ld tomato
Se ~Lotato
S
The ;zyraphe of P» gogkerell! matured upon several varieties of

tobaceo (nicotiana tebacum), including Broadbent, Mavens, white burley,
Connecticut broadleaf, and Turkigh,




ALTERNATE [OST PLANIS

¥hen nymphe of P cockerelli failed to complete thelr development

upon & plant, the plant was e¢lassed as an slternate host. Following is

a2 list of these plants:

Selentific pamog Sommon pameg
~Giant petunia
Antirrhisug spv ~Snapdragon
. _ randerberyry
Gepsious Srutesoens Pepper
Latuce galive -Lottuce
HRuaphenus galivus: Radish
Pisus sativune Poas
Zea maye-. -Corn
Bete valgaris ~3cets
Bassics nlgra ‘iustard
Convolvalug #pe Tame norning-glory
Polygonun aviculare Knotweed
Vigla villogae- Veteh
fiallow
111 1kweood
Sunflower
Rodroot
Catnip
Daisies
Panay
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Sclentific nomes Common names

Yena fatas wild cats

Zuraxacum offieinale Dandelion

Dactylis glomeraia: ~Orchard grass

Dedphiniun sp. Lty
Marigold

Henthe spicata- Spearnint

Hiliscun triowum-

Solsoun floavu

Solonum pun’ s I

1é,
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