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o Relative Importance of

VARIOUS HOST PLANTS
of the BEET LEAFHOPPER

in Southern Idaho

By }. R. Dovglass and H. C. Hallock? entomologists,
Entomclogy Research Branch, Agricultural Research Service 3

The importance of 43 spring an
sumsner host plants of the beet leal-
hopper (Circulifer tenellus (Baker) )
was studied in the spring breeding
arcas of southern Idalo, in the
greenhouse, and in plots within a
fenced arca of about 18 acres near
Berger, Idaho, in 1040-34. Thoese

studies covered the abundance of
the host plants, the number of
eges deposited in the plant tissues,

I Submitted for publication May 29,
1936, Published here with the approval
of the direetor of the University of Idahn
Agricultural Experiment Station, as Re-
search Paper Neo. 307,

? Refired May 1955,

3D K Fox, of the foriner Bureay of
Lntemology and Plust Quarantine, as-
sisted in planning the study and did ihe
major part of the work. 1. 1. Piemeisol,
of the former Bureau of Plant Tndusiry,

! Soils, and Agricultural Engineering, s

aconsnltant in e stady.

and the number of nymphs that
developed.

Huegele () * recorded this leal-
hopper on approximalely 40 host
plants when he made colleetions ex.
Lending 350 miles aleng the Snake
River Plain.  Carter (7) indicated
the importance of & suceession of
host plants for vach scason of the
year, as well as large nreas of favor-
able hosis as breeding grounds for
the production of high populations.
Douglass and Cook (2) showed that
the principal spring host plants were
different in various breeding arcas
and that the host-plant complex was
constantly changing,

The common and botanical names
of the host plants used in this study
are presented in table 1. The plants
are distributed in 13 familics, and

?

there are 17 inlroduced specics,

* Italie numbers in parentheses refer to
Literature Citod, p. 11,

Tanny 1 ~Origin ' and relationship of beet leafhopper host plants used in

('(]II'IID(}]] e

African mustapd®
Blaeck mustard*
Blistereress%_
Brittlpweed. .
Curled dock® .
Cul-leaved nightshaede
Dwearl plilox.
Iralsefiny® |
Famweed®, .. _
S footnobe ni end of table,

BUTIR? -5

i study
Botanicul namo

Madeolmio africana (1,0 R, Br
Bruassica nigre (1Y Koch .. Dao.
Frgsimum repapdum 1., . L Do
Chorizanthe walsoni Torr. & € ..
Rumer erispus L. . .
Sofunwm ieffforum Nult .
Phor gracilis (Dougl) Greone .
Cumeting wierocurpa Andra
Thiaspi arecnse 1. o

Faraily

- Croeiforae,

Polyronacene.
Do,
solanaeeng,
Pulemanineeae.
©Craciferan,

Do,
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TasrLe 1.—0Origint and relationship of beet leafhopper host plants used in
this study—Continuced

Conmunon name Rotanieal name Family

Fiddiencek ..
Filarce®_ . _.
Tirewoeed . .

Ameinekie tessellata A, Cray ...
Tradinm cicatariwm (1) L'Eler
Cayophytum ramosissimum Torr. &
Gruy. :
 Desenrainin sophie {Tam) Webbo
Cryplantha civenmeissa  (Hook. &
) Arey Johnst, :
Chenopodium leplophyglium Null_ . Chenopodiaceac,
Sarvobatus vermicndatus (Hook ) Torr. Do,
Bescnrainia pinnata var, filipes (A, Crociferace.
Grav) Peek.
Conringia arienialis (I.) Dum. Do.
Hulehinsiq procamhens (LY DC De.
Polygoaum apiendare 1., . Polygonaceace.
Myosurus aristalus Beuth, . Rununeulaceao.
© Peetocarye penicitis . (Hook, & Arn} . Boraginaceae,
¢

" Boraginaceac.
Geranincear.
- Onagraceae,

Flixwoeed*

Crugiferae.
Globe nievela.

Boraginaceno,

Gooseloot. ...
Greasewood_ .
Greon Lansysinstard

Hares-car-musined ¥,

Hutehinsia_ .. .

Tnoigraas®

AMowsetail o .

Narrow-leaved prelo-
earvi,

Nievetn .

Patata_ .

Do.
Chenopodizeeae.

Cry plantha ambigne (AL Gray) Greenel

Monofepis nuttalliena (Schull)
Greene. :

Porfolinle pepperwoed®. . Lepidivm perfoliatum L o Craeiferae,

Prickly letluee*. . _ . . Lactuca serriola var. inlegraie Gren. Compaositae.

© & Godr :

D Chrysothamaus sp... - - - 0.

S Atriplez resea Lo oo ... ... __. . Chenopodiaceue

 Kuolsoln kali var. lenwifolio Tauvseh Do.

C A pfemisie tridentala Nalt o L. - Compositue.

Chorispora tenelia (Pull) DO © Cruerferac,

Gilia sinnata Dougl . Polemoniacene

(henolhera minor var. Cuagracoene,

Tabbitbrushi. . _
Redseale®*____ ..
Russian-thistle*_
Hagebrush
Siherian mustard*
Sinuate gilia. ... . ._o
Small-flowered evening- |
primrose. i
Smafl-Nlowered gilin
Small pepperweed
Smotheeweed? ..
Stigkleaf___ ..

cusieki Mang. .

Gitia minuwtiflore Benll.. ... - Polemionineeas,

© Lepidium densiflorum Sebrad o Cruciferac,
Rassia hyssopifotin (Puil} Wuntze_ .t Cheewpodiaceac,
Afentzetia atbicantis (Hook) Torr. & ' Loasnceae,

Gray,

Lappula sppan oo 0 .. -
Nivotiana alfenvnata Torr . _

© Qisymbriem altissimum Y. _
Amaranthus graevizans L_
Collinsia parniflora Dougl. _.
Cidfer witcorii Nels__ ...

Stickseod...
Tobareo__. ..
Tumblemusturd*
Tumbieweed ... .
Wild snapdeagou
Woolly pilia... .

Boraginacene,
Solanaceae,

- Crueiferne.
Amaranthaceae.
Serophulariacene.
Polemoniacere.

I Asterisks (*) ingdiente introduced speeles; all others are native.

Host Plants in Spring Breeding Areas

Obscrvations on the abundance of
host plants in the spring hreeding
areas of southern Idaho were made
cach spring incidental to studices
to determime the population of
beet leafhoppers that had over-
wintered and the relationship of
host-plant abundance to the num-

ber of spring-generation leafhoppers
moving into the cultivated areas in
1945-54. Records were made of the
host plants sufficiently abundant to
be included in the sampling arcas
of each observation point, their gen-
oral condition, and the predominant
host. These records were made ab
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BLISTERCRESS

OWAARF PHLOX

FIDDLENEC K

FILAREE

FLIAWEED

GREEN
TANSYMUS TARD

MOUSETAIL

NARROW-LEAVED
PECTOCAR YA

PERFOLIATE
PEFPERWEELD

REDSCALE

RUSS I AN-
THISTLE

SIBERIAN
MUSTARD

SMOTHERWELED

STICHKLEAF

»
5TICKSEED {
[ ]

TUMBLEMUSTARDI
(13

Fraure 1—Average abundance of 16 hogi
Idaho spring breeding areas during 19:45--5

(1) and recorded (3.

2,262 stops, from 118 Lo 300 cach
year, depending on the abundance
of the host plants, which were found
to be numerous, widespread, and
favorable for the production of a
large population of spring-gonera-
tion leafthoppers during 7 of the 10
years studied.

leafhopper hiost plants in the soulhiern
4. showing number of times predominant

The average relative abundance
of 16 host plants during early spring
in 1945-534 is shown in fAgure 1.
Dwarf phlox and mousetail were re-
corded at 30 to 40 percent of the
stops and were often the predomi-
neut husts, butas they generally ma-
tured and dried early in the spring,




4 TECHNICAL BULLETIN 1155,
the nymphs were foreed to seek
other hosts to complete their de-
velopment. Redscale, Russian-
thistle, and smotherweed were sum-
mer hosts and were abundant at
only a few localities in the spring
breeding arcas.  Tumblemustard,
perfolinte pepperweed, and flixweed
were mmporlant i burned, over-
grazed, or deteriorated rangeland,
hut (umblemustard was the most
ahundant.  Green  tansymustard
was the most important host i the
sngebrush areas.

Blistereress, filaree, and Siberian
mustard were confined to lovations
in hurned or disturbed rangeland.
Narrow-leaved pectoearya and
stickseed were generally fowd in
the sagebrush areas, and Uwir ap-

. 5 DEPT. OF AGRICULTURE

pearance depended on the amount
of moisture early in the season.
Stickleaf was found in the sandy
portions of the leafhopper hreeding
area.

There were large aveas wiwre per-
folinte pepperweed was growing in
pure stsnds.  The spraying of these
areas i 1950, 1951, aned 1953 re-
duced the leathopper population
mote than 93 pereent and was an
important factor inits control. The
avoerage spring-gereration popula-
tion, on this host was 33 leafhappers
per square fool in 1950 and 85 in
1953, Approximately 1550 aeres
of perfoliate pepperweed were
spraved in 1853, whieh was 92 per-
eont of the total aereage sprayed in
that year,

Greenhouse Studies

The relative altractiveness of 19
plants, which were annuals except
as hereafter noted, (o ovipesiting
Beet leafhoppers was studied wnder
greenhouse conditions in 1940, Pre-
liminary tests to develop methods
were conducted 1938 and 1339
hut not reported here. The plands
were grown [rom seed, {ransplanted
Lo 3-ineh flowerpots, and used when
they were 2 to 3 inches (all or had
roselies of leaves 2 o 4 inches
in diameter.  T'he planis were ar-
ranged in 4 groups according Lo the
size attained wnder growing condi-
tions in the greenhouse, Ficld
studies reported clsewhere i this
hulletin show that aome of these
plants were spring, summer, or win-
ter hosts of the leafhapper. Since
it was difficult to oblain plants of
the same size, the volume was
mensured and the number ol cges
per plant corrected by analysis of
govarinnee,

In ecach test the plants were ex-
posed i & cage 30 mehes square te
about 3 gravid leafhoppers per plant
for 4 to 68 days, depending on the
temperature and the amount of sun-

licht. “The planis were randomized
in the eages, and there were U to
27 replicates e each experimoent.
Mhe volume of the plants was meas-
ured after eneh test, the pland tis-
sue cleared inoa saturated solution
ol ¢hloml hydrate in benzene, and
a record made of the number of cgys
in each plant.

The average numhber of cggs de-
posited m the Ussae of ench plant
18 shown . figure 2, Sinee Ltumble-
mustard is the most abundant host
in the field, it was included inall 4
aroups so that its altractiveness lo
oviposiling leafhoppers could be
compared with that observed lor
the othier hosts studied.  The aver-
age number of eggs per plant in
tumblemustard varied from 3 to 31
i the 4 groups.  The lowest aver-
age was recorded in group B, where
many of the species were attractive
to ovipositing leafhoppers. and the
highest in group C, where perfoliate
pepperweed was the only attractive
species,  Curled dock (n biennial},
blistercress, green tansymustard,
and perfoliate pepperweed were very
attraclive., TFlixweed and small
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AYERAGE PER PLANT
20 40 60 80

5

CURLED DCOCK

BLISTERCRESS

SMALL }
PEPPERWEED

TUMBLEMUSTARD
FIDDLENECK

GROUP 1A

SAGEBRUSH

PRIC KLY }
LETTUCE

BLISTERC RESS

GREEN }
TANSYMUSTARD

RERFOLIATE
PEPPERWEED

FLIXWEED

SMALL }
PEPPERWEED

MOUSETAIL
NIEVETA
RABBITBRUSH
TUMBLEMUSTARD

PERFOLIATE ]_
PEPPERWEED

TUMBLEMUSTARD
REDSCALE

FALSEFL AX

RUSSIAN- }
THISTLE

SMOTHERWEED
GREA SEWOOD

BLISTE RCRESS

PERFOL!'ATE }
PEPPERWEED

SMOTHE RWEED

TUMBLEMUS TARD
HUTCHINS A

GREASEWOOD

Firovee 2-—Averge number of heet leafhopper cggs deposited i ihe iissues of 19

host plants under greenbonse condiiians, 1940,




6 TECHNICAL BULLETIN
pepperweed were moderately attrae-
Live, whereas mousetail, nieveta,
falsefiax, fiddlencek, and lumble-
mustard were only fairly atlractive.
The perennials-—sagebirush, grease
wood, and rabbitbrusie --which were
often winler hosts, were unalione.

1145, U. s

DEPT. OF AGRICULTURE

tive Lo the ovipositing leafhoppers.
Prickly lettuce and hutchinsia were
the beast attraelive of the annuals.
The summer hosts—redseale, Rus-
sian-thistle, and smotherweed-—wery
less atlractive than most of the
spruig hosts,

Plot Studies

The plot studies were designed Lo
compare U ahundance of leafhop-
per nymphs on some of the hosts
observed in southern Tdaubo,  Phis
worle was conducted during 1942~
44 in a0 aren soulhwest of Berger,
which had been feneed  against
stock and rablnta. This area con-
Lained 85 plots, 40 by 30 feel, sepa-
rated by 20-Tool border sirips (g, 3),
These strips woere kepl {ree {rom
plants by cultivation. 1T was also
necessary fo use some cultivation
within eaeh plot to confine tie plant
egrowth to the single species planied
there,  'The remninder of the fenced
area consisled of o sleip 105 by
1,420 feet, which was plauted to
flixweed to provide a relatively large
aren of 1 good spring ad early-
sumimer hiost plant near the plots,

- - . .
- L s T =T =y e
o T

'.‘q ~ E ER-

Seventy-five of the plots were in-
cluded in a5 by 5 Iattice square,
1n which 25 pland species were repli-
cated 3 times. The other 10 plots
were planted to 10 species that were
nol replicated.

The pepulation of leathoppers de-
veloping in ciuch plot was delor-
mined woeekly by taking 10 samples
with the half-squarefool sampling
fork  deserthbed by Lawson  and
others (J1. A record was kept of
the nuwmber of male and female
aduils and of the five iostars of
nvinphs i each  sample. Only

nymphs were considered i com-
paring various plants as hosts of the
ieafhopper, stee they do not move
readily from one plot to another,

Beeause ol the pants do not
hogin growth and reach maturity

Freure 3.—The Berger, Tdabo, study ares Trom the north end, June 17, 1943,
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at the same time of the year, their
suitability as hosts must be com-
pared during the periods of avail-
ability. The entive spring-summer-
fall period was divided arbitrarily
mnto 3 scasons: (1} Early summer,
from the time nymphs wore first
colleeted wntil July 7; (2) midsum-
mer. from July § to August 15; and
(3) late summer, from Avgust 16
until sampling was terminated in
the [all.

The periods when nymphs were
recorded on caech plant in the years
when 1t was available on the plots
are shown in figure 4. The length
of these periods varied from | week
for dwarf phlox te 20 weeks for
Russian-thistie and smotherweed.
The dates of the peak population
of leafhopper nvmphs have varied
frem June 10 in 1943 for dwasef
phlox te October 5 in 1942 for
small-flowered gilin,

Some difficutties were encouniered
i securing an ample stand of plants,
but 18 species were samplad in all
3 years. Those sumpled in 2 years
included goosefoot, nieveta, Siboer-
mn mustard, sinuate gilia, small-
flowered  evening-primrose, stick-
leaf, and stickseed. Since  green
tansymustard and small pepper-
weed normally grow where there is
a fair stand of sagebrush to give
some proteetion, il was impossible
to secure # suthicient stand of these
2 plants on the plots free from
all other plants except during the
first season.

The abundance of the beer feaf-
hopper nymphs on ench hgst plant
during the early sununer, midsum-
mer, and late summer is shown in
table 2. The nymphal population
on the plants that wore studied in
all 3 wyears was compared statis-
tically.

The highest average population
during  early  summer was 1.7
nyiaphs per square foot on fanweed,
which was significantly higher than
on any ofher species except Aiyweed.

Patats was the best host during
midsummer, followed elosely by rea-
scale,  Although African mustard
supported only a low population in
early summer, it was a good host
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Tanra 2—Number of beel leafhopper nymphs per square fool of host-plant
area on replicated plots in different seasons, 1948-44

TBARLY SUMMER

Nymphs ¢ Nymphs
o ‘ Plant :
Plant ; :

CTPreak Aver- Peak. Aver-

: Caged o bage!
Fanweed. .. ... . _ . ... {60 070 Fiddleneek . . .. 060024
Flixweed .. __.L .. ML 161 Rassian-thistle. I P B
Perfoliate pepperw cod_ . . 5.6 . 112 » Bmall-lowered gilia . _ . I Nt
Blistereress. . _o.. ... .. 4.8 1,06 Smailflowered svening- :
Green tansymustard . -__ . 6.0 *1. 01 |§ prinirose_ ... ___. . A
Small pepperweed. S8 x 7 Biberian minstard . . .6 %05
Alriean musbazd___ . _. a4 LTt Filaree oL 2 %03
Sinuate gilia .. _. ot 34 251 Dwarf phlox L2 .
Stickseed .. _ _ .. .- .. U206 *13% 0 Cul-leaved m'rh{s!m(lo L2 F
Tumbiemustard .. ... 1.8 ' .88 " Stiekleal ... _._. _ L2 0E
Narrow-leaved ])(‘Li!)l."li’\d. 6.0, .33 © Nievetn . el R A ]
Redseale.__ . _ .. ... __ L3 .32 TLenst g~:nrmh('aiil “difforence
Patata __.. . .. . .. L4 028 ak )poiu"a:{ level ... .0 ... .38
Sinatherweed. .. ... . ... L6 025

MIDBUMMER

Patata. ... .. . ..o, A3 4 622 ¢ Fanweed 1.2 0135
Redseale_... . ... .. A48 0 5 28 0 Filaree . 62 113
Smothoerweed .. 2.8 494 XNievela oo L2 o
Blistoreress. . . . _ . 25L 86 3.2 Small-Dowered evening-

Smell pepperweo A A602 300 - primvrose B I B £ 4
Russian-thistle 1804 7 A 08 . Stickseed . . 6.6 =7
Tumblemustard 1Le 279 0 Small-lioweied ;,lln . g . G8
Flixweed . . e 132 2,40 " Fiddleneck. B a8
Afriean mustard._ .. 18.8 227 ' Siberian mnstrid 3.6 * 23
Narrow-leaved peuomnn 126 223 |, Stickleafl, . . . .8 =4
Cut-leaved mp;hi'r.imd(: . 6.8 1490  Sinuate gilia. - 24 %11
Perfoliato pt';)]‘x'r“ ced . 7.4 1.56 [Least :aij_,nlﬁ{"ii!! difference

Gooscfoot .. e 400 #1450 ai. S-percent lovel . R R I ¢ .

LATE STUMMUER

Smotherweed .. . ..... 1202 ilf) il } Filaree ... . U B IR N )
Russian-{thistlie . 362 1 0. 68 | Tumblomustard  ____. .. 0.6 S *38
Redseale.____ . ___ .. ... 382 866 || Small-lowered gilia. . ... . 3.8 .21
Cut-leaved mghuh.\dc___. LR 2RI b Lenst significant difference
Ciooselool. .. . s B L I O 1) :: ad G-pereend level L 27

*\Qlcn‘-ks (*} md:u}ie wihicre clgmﬁcant (iaﬁ‘crence (iovs et d.p;)l\, because the hast
plants were nol availeble Tor sampling in all 3 vears.

during midsummer.  There was no  scale, and cut-leaved nightshade.
significant diffevence during late  Inother extensive field studies popu-
summet between theaverage popula-  lations on Russian-thistle generaily
tions recorded on the 4 best hosts—  averaged higher than on smether-
smotherweed, Russian-thistle, red-  weed.
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Frovne 3,

Tumblemustard s generally
elassed asan early sumimer and mid-
swinimer o, I this studs 1
showed o pealk popuiation of 11
nymphs per squace foot i midsam-
mer. Sinee nte vaing in VM3 eaused
many planis to germinate later in
the seasen, they were available for
doveloping nyvinphs until August 20,
These conditons have oeenrred die
ing other xensons. s an example,
in 14951 there were approximately
1600 veres of tumblemustard in the
Hollister wrea that remained green

e beadthy thaeh and e diseased dfronts tamblemu-tard plans,

- whe

uatil September,  Neavlv o third
ol these green plants were dwarfed
and bwisted froosan nuknown disease
that rescmbled aater vellows and
curly top dig, 51 These stouated
plants were very favarable hosts for
the beet lealhopper.  Population
cowints made tn this ares an Sepiem-
Lev 6 with the saniplhing fork showed
an average of S0 Teafhoppers per
square foat on tomblemustaed, Ap-
proximately 85 pereent of Chese Teal-
hoppers were tn the nyvmphal siage.

The 10 plant speeies studied in
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TanLe 3.—Number of semples and beet eafhopper nymphs per square foot
of hosi-plant area on unreplicaled plots, 1948-44

Plant

1

: Nymphs
- Sumples:

.F Peak [ Average
I

v

Black mustard. . .
Wild snapdragon.
Tumbleweed - .. -
Hares-car-musiard.
Knotgrass_ ...
Tobacco

Globe nivveta..
Woolly gilia.
Tiroweed.. .. ..
Brittleweed . _ ..

the unreplicated plots have generally
not heen sufficiently abundant in
the breeding areas to e elassed as
important hosts. The results of this
study are presented in table 3.
Black mustard, knotgrass, and
tumbleweed produced sufficient
stands to allow from 38 to 40 weekly

sampling 11}(‘1-i0ds, but a high nym-

nhal population was produced only
on the black mustard. Medium
pepulations were recorded on wild
snapdragon, tumbleweed, hares-ear-
mustard, and knotgrass. There
have been several vears when
tumbleweed covered a considerable
arce. It was abundant south of
King Hill in 1941 and west of Sho-
shone in 1954, and the leafhopper
popuintion on this host was similar
to that on Ilussian-thistle in the
Shoshone area. Lownymphal pepu-
lations were recorded on knotgrass
during the weekly sampling periods,
It 23 percent were fifth-instar nym-
phs. Apparently small numbers can
~develop on this plant when its phys-
iological condition is favorable, al-
though in the greenhouse adulis sur-
vived only a few days when eaged
on 8-inch knetgrass plants. Only
a few nymphs were recorded on
tobacco, globe nieveta, woolly gilin,
fireweed, and brittleweed.
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A review of the entire study shows
that the species aceurring in 2 plant
families (table 1)—Chenopodiacene
and Crucilerac—have heen impor-
tant, These 2 lamilies combined
contained 44, 56, 63, and 46 percent,
respectively, of the 43 plant species
studied, of the 16 recorded in the
spring breeding areas, of the 19 in
the leafbopper-ovipositing  study,
and of the 35 used in the field plots.
Tumblemustard, & Cruciferae, was
the most abundant plant in the
spring studies, was fairly attractive
to ovipositing leafhoppers, and pro-
duced a medium population of nym-
hs on the plots.  The highest popu-
lations in all 3 seasons of this study
were produced on plants in these
2 families,

Thirly-nine percent of the plants
in thisstudy were introduced species.
These speeics have become widely
distributed, have been most attrac-
tive to ovipositing leafhoppers, and
have produced the highest popula-
tions on the plots.

Summary

Forty-three plant species in south-
ern Idaho were studied in 1940-54
to determine their velative impor-
tance as hosts of the beet leafliopper




HOST PLANTS OF THE BEET LEAFHOPPER IN SOUTHERN IDAHO

(Cireulyfer lenellus (Baker) ). Those
plants occurred in 13 families, but
the Chenopodiaceae and Crueiferac
were the mosk important.  Studies
wore made in the spring breeding
arens. i the greenhouse, and in
field plots.

In hurned, overgrazed, or deterio-
rated rangeland tie most important
host planis were fHixweed, perfoliate
pepperweed, and  tumblemustard.
Iu the sagebrush areas green tansy-
mustard was the mosl important.
Dhwarl phlox and mousetail were
recorded al 30 to 40 perecut of the
slops and were often the predom-
mant  host  plants, but as they
geuerally matured and dried early
they were less imporlant,

The greenhouse studies showed
that  ecurlod  dock,  blislereress,
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green tansymustard, and perfoliate
pepperweed were the most atirae-
tivespeciosforegglaving.  Flixweed
and small pepperweed were modey-
ately atteaclive to ovipesiting leaf-
hoppers.

In the plet studies nymphs were
generally  recorded for a shorter
period on plants oceurring in early
summer than on plants growing in
midsumumer or late summer. The
{argest nvmphal populations were
produced on fanweed in ecarly sum-
mer, patalas n midsummer, and
smotherweed injate summer. There
wis no siguificant difference belween
the snvimphal populations develop-
ing on cul-eaved nighishade, red-
seale, Russinu-thistle, and smother-
woeed during late summer,
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