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A SURVEY OF THE INSECT FAUNA OF CANADA THTSTLE, CIRSIUM ARVENSE,
IN SOUTH DAKOTA; AND STUDIES RELATING TO BIOLOGICAL CONTROL BY

CEUTORHYNCHUS LITURA AND CASSIDA RUBIGINOSA

ABSTRACT
LANCE JEROME NEARMAN
Under the supervision of Professor Benjarmin H. Kantack
A total of 121 indigenous insect taxa representing 9 orders, &4
families, 103 genera and 118 species was collected from Canada thistle

(Compositae: Cirsium arvense (L.) Scop.) in South Dakota during

1970 through 1973. This survey identified the major phytophagous and
entcmophagous insect fauna associated with this noxious weed. The
commmon phytophagous species observed feeding on thistle wers ail
polyohagous and failed to control Canada thistle below the aconomic
level,

Field cage releases of adult Ceutorhynchus litura (F.) weevils

wars made on a thistle infested pasture site lozated irn east central
Scuth Dakota during 1972-1973. Ninety-nine waevils war= releassd in

1972 and aporoximately 150 in 1973. Initial overwintering succsss wsz

Ui

shservad whan 2 adults were found in the field cage in April and May

1973. TtThe thistle stand in the field cage declined during the summar
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due to in: maz2 causzad by large infestations of the aphid,

Dactymotas airsii (L.), the four-iined leaf bug, Poecilocapsus linsatas

(F.), and possibly the weevil G, litura. These results indlcate that

. liora prcbztly can ba colonized in Sonta Dallotd. 4o natural

enamiag of this lnseet were found during the study. Attesmpts to



establish a laboratory colony of ths tortoise bestle, Cassida

" .
rubiginosa Mill., were not successful.
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In ths United States losses of agricultural income cazused by
alien and natural weeds are believed to equal the combined lossss
firormt insects and disease, and rank second only to those caused by
soil ercsion (Andrss and Goeden 1971). During ths pariod 1950-1960
the annual loss of income was estimated by the U.S. Departmsnt of
Agricuiture to ba 5.1 billion dollars.

In South Uakota, Canada thistle, Cirsium arvense (L.) Scopoli,
infests about 363,000 acres on 24,000 farms (Derscneid and Wrage
1972b). This noxious weed reduces yields of economic srops. Derscheid
and Vvirage stated that light infestations sometimes are not rscogrized
as a c¢rop hazard, however, they do reduce yields. Cns expariment
snowed that 2 Canada thistle plants per square yard redicsd yields

-

35 parcent (Derscheid and Wrage 1972b).

Controlling Canada thistle with combined cultural and chamical
mathods has met with varying degress of sueczess. Paschan (i971)
stated that control measures mst extend for several wears :ita tha
aim oY starring the aggressive and extausive root syztem of ths weed.

This can te dons by vlanting compstitive erops. by clean cuitivation

practices, and by mowing.

b2

ing C. arvense is &

Tha nse eof wiclogical agents for control
retatively new approach to the problem. Io Earops, three bsetles,

- \

Couroraynchus litura (F.) (Colsoptsra: Carculionidas), Altica carduorum

i 4 . we .= 5 7 g—
{Guarin-Mensvilla) (Coleovlera: Chrysomslidae), ard Cassiia rutiginosa
W1ler (Coleontera: Cwysomeiidaa), wara found o parasitize Canada

bt stle {Zeolfze and Biohborn 1966, Passhen 1671). Studies abroad



indicated that these insects were likely cardidates for introduction
for biological control studies on C. arvense.

In 1970, the Entomology-Zoology Department, South Dakota State
University, began investigations to determine the feasibility of
intrecdneing insect enemies of Canada thistle into South Dakota.
Schaber (1973) conducted laboratory and field studies on A. carduomn.
The purpcse of these studies is threefold. First, to study,
identify, and characterize the native insect fauna associated #ith
Canazda thistles in South Dakota. This study should measurse tha degree
nf contrcl exerted by natural enemies of this weed alrsady
establisned. Second, to determine the feasibility of establishing
popatations of C. litura in South Dakota for thistle conirol. Third,
to establish a laboratory colony of C. rubiginosa and conduct fasding

shicdies to deaterrrine the host plant range of this inssct.



LITERATURE REVIEW

. )G A

Throughoit the world, C. arvense is known by a variety of cormon
names. The most often used are Canada thistle, cresping thistle,
California thistle, field thistle and cursed thistle (Hcdgson 1963).
The cormon or popular name in America, Carada thistle, has given the
misconception that this thistle is a native of Canada (Detmers 1927).
Actnally, this weed is indigencus to Barope, western Asia, and
northern Africa. The plant was accidentally introduced into the
Provinces of Quebec and Ontario as an impurity in seed about 1777
(Detmers 1927, Dewey 1601). It was introduced into the New England
states and New Fork at about the same time (Detmers 1927).

Cansda thistle was named Carduus arvensis by Tabernzeimontarus

] ’ ° . -
in 1667, Servatula arvensis by ILinne in 1753, Cirsiwm arvence b
b

Secpoli in 1772, Carduus arvensis by Robson in 1777 and Cndcas

rvensis by Hoffman in 1804 The name Cirsium arvense Tournafort was

adcoted by Detmers (1927), but more recently Canada thistle has been

4

referred to as Cirsium arvense (L.) Scope. (Derscheid and Schulta

1960).

Since its introduction, Canada thistle has spread rapidly
throughout the northsrn half of the United States and in Canada. Man
appaars (o have bacn the active agent for its dispersal by plarnting

-~

seeds of contaminated forage and small grains (Hodgson 1968). 3By

1852, it was repagrited to irnfest more acreage than any other noxious

weed in a four-state area of Yontana, Idaho, Oregon, and Washington



(Hodgson 1968).

Tris weed is a distinctly northern plant, and in ths iUnited
States, temperature conditions between 40° - 490 ¥ latitude are most
favorable for its development (Detmers 1927). Canada thistle zrows
under a wide variety of conditions. It thrives on fertiles, well-
drained soils, in overgrazed pastures, and smsll grain fields
(Peschen 1971), and adapts to productive, deep, well-aerated soils
where temperatures are moderate. It grows best with 15 to 30 inches
of rainfall, or under irrigation. Poorly ceratsd soils or high waler
tzbles 1limit the growth of this weed (Hodgson 196S).

Canada thistle i1s a perenrdal which can be distinguished readily
from &l other tiiistles by its desp grgen spiney leaves, by swmall
heaas ¢f {lowers borne in clusters, by its growth in patches, and by
its horizontal brawching reoots (Detmers 1927, The steoms groew erech
from 2% 4o 43 inches (or higher) asising from rnamerous byds on the
herizontal rocts, Stems are usuvally gresn but may bo brownish to
roddish purple on some plants (Hodgson 1968). The leaves are deenly
lobed axd rufficd on the margin, with spines around the wargin and
the tinps of the lobss. Flowers are borne at the apex of the stems.
The stems arsg terminal or arise from the leaf axilz and branch
several times. The flowsrs are mesily purple, or blus with various
shades; occasicinally they are white (Hodgson 1968).

The extesnsive hranchirg fibrous roolt system of C. arvenss grows

eash year and contains an abundance of stored food that gives



perennial life to the plant. The food reserve of the roots enanhlas
the plant %o initiate new shoots for about 1% growing seasons

(Hodgson 1968), by which means the thistles spread. These roots may
be at a depth of a few inch2s to 2% feet below the surface. The root.
branches are of three kinds: absorbing, storage, and propagating roots
from which stems grow upward toward the surface, and, on exposure to
light, become the green-blossom bearing shoots (Detmers 1927).

A sescond method of propagation and disserinaiion cf ths thistls
is by the seed. 3med production by the plaant is the major means or
spreacing from farm to farm, and from farms and roadsides to ranges
and watershed areas (Hodgson 1968).

Damage caused by Canada thistle includes cdisplacement and
consequant reduction in yields of valuable fisld and forage crops, or
compziition in pastures, range lands, and lawns and gardens. This
west! has established in forest lands and other watershed areas, on
roadsides, riverbanks, and in ditchbanks (Hodgson 1968].

Peschen (1971) reportsd that studies in Canada showed that a
donsity of 25 thistle shoots par square yard can reducs wheat yields

cy 60 pereent, A further siudy showsd that an initial density of

.,

tad

L&

o

¢
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R o)

pac square yard can reduca alfslfa production by 7.4 tons

~3

par scrs crar a four-year period.
Baenatusz of tha undezirable characterisiics of Canada thistle,
centrol measures have besn exiansively sought cwver tha past 1C0 vears

(Yodmuoa 1948). Mathods of coantrol fall intc thras broad categorias--

(9, ]



cultivation practices, crepping programs, and chemicael tresatments.
Derscheid and iWrags (19722) reporied that, in South Dakota, studies
shcwed that combinations of intensive cultivetion, cropping, and
chenicsls can reduce the stand of thistles 75 percent or more in cne
year. Cherd.cal sprayings using 2,4 D amine or MCPA (2-mathyl-li-
chlcro-phenoxyacetic acid) are recommended in South Daketa for
controlling thistle,

Biclogical Cenfrol of lWeedg.--Culiural and cherical. control

practices have teen tiie main approach to weed control for many years.
More rccertly, however, various werkers have attempted to use the
bizlogical approzch for controlling weeds. Holloway {195%) stated
thet the first pukliched repcrt on the delibsrete uss of insapets (o
control an unwanted glant species involved work underizken in Hawail
in 1502. 4n introducod ornswental plant, Lantana gamara 1., had
gscepiad cultivetion zrd was 2 serious pest on rangs land. A search
was initietsd to lecals insects attacking Lantana and an acesdgnially
intiroduced secals insewt, Orthezia sp. was found that fed on and
dxmaged the piante The use of this scale insect net with varying
dagress of successe Lt was decided to axtend the search for inseots
to tho mative home of the plant. The sezreh led to Mexdco and Central
Amesdica £ om which mumerous insset intrcductions occurr<d over a
50=yuzr period (Foileviay 1964). These introdugions brought ;_g_r;xj’:.»;;g_g
uncoer “pa-tial® to "substantizl? contrel on the islawds of Hauaii,
Maui and Molokel, and arder “partial” conirol on Oalm and KXsuazi

[Ardres ard Fonoen



Mumerous other projects have besa conducted using introduced
insects to control weeds. Andres and Goeden (1971) stated that weed
control with insects is no dangerous, untested, unproven "pipe drsam",
but rather, a well documented accomplishment. One of the more
spectacular examples in the United States has been the control of the

Klamath weed, Hvpericum perforatum L. This Burcpean plant is

considered a noxious weed in the range lands of Australia, New
Zealand, Canzda and the Urited States {Holloway 1964)., In the
United States, the weed was a sericus psst in California, Oregon,
Washington, Idahc, Nevada, and Montana. The California Department
of Agriculture in 1951 estimated that there was a total of 2 1/3
rillion acres of Klamath wesd infested range Jand in ths state
(Baffzker and Kermett 1959).

Control of Klamath weed by insects had been under consideration
in the iUnited States for many years. This method was successful in
other cuuniries, notably Australia, but had not been used in this
country (Holloway and Huffaker 1952). As early as 1920, Australian
entomologists began to search for insect enemies of the Klamath weed
in Barope. Frem this study, two leaf feeding beetles, Chrysolina spp.
and the voot borer pgrilus sp. were found to feed on the weed and
were later esztablished in Australia (Holloway 1964).

The encouraging results in Ausiralia prompted the University of
Californda, in coopgration with the Buareau of Fnitomology and Plant

Quarantine, U.S. Department of Agriculture, to hegin stndies gnd import



Chrysolira hyperici (Forster), C. quadrigemina (Suffrian) and Agrilus

hyperici (Creutzer) (Coleoptera: Buprestidae) into California

(Holloway and Huffaker 1952).
Following extensive feeding studies to insure that these itsectis

would not feed on ecoromic crops, relsases of Chrysolina hyperici and

Ce quadrigerina were made in 1947-1948. Both spacies bzcame

established, and after two years there was no farther ne=d Ior
importation (Holloway and Huffaker 1952). Within a short periecd of
time it became apparent that Chrysolina guadyigemina was making a
mch greater increase than was e hyrerici. Tals could be explainasg
by their slightiy different environmental reguirements {Huifaker and
Kennet 1959,

Huffaker and Kennet (1959), in summarizing the succozs of this
project, stated that the Chrysolina beetles, were introduced in
18471943, but the rysults were slight through 1251l. By 1953, the
Kiamath sreed was reduced to 26.4 percent, by 1954, ta 12,5 percent
and by 1955 to 5.6 percent. The weed now exists at less than 1 percent
of its former occirrencs and has now been removed from the 2ist of
Califosnia®s novdous weedse.

Other examiples used to demonstrate the success of blological
control of weeds are the destruclion of cwer 6G villion acres of
prickly pear c2pti, Cuotunia sp., in Avstraliz, primarily by the

imported Argentine spth, Cuctoblastis cactorum {Bar

—c

) (Lepidoptera:

uq

p3walidae) and ths more recent attempt to contrel tha amquatie

slligatorweed, Alternapthera phv)ioxeroides (Martizs) Oriesbach,
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enerdes, the mst Puccinia suaveolens, and the virus caising
“rellow top".

In 1961, the Commonwealth Institute of Biological Control,
D2lmont, Switzerland, began work on the biclogical control of Canada
thistle with a study of its parasites in Eurcops (Peschen 1971).
tmoifer (1565) i:stea 50 insect speciaes feeding on this weed in

Barops, frem which A. csrduorum, C. litura, and Urophora cardui L.

(Diptera: Trypstidae) were selected for furtler study because of their
apparent host specificity and climate suitability (Peschem 1971).

A- parduoies.--Botn the gaults and larvae af the Mles bastls,
As farauorun, I2ea on Lue Leaves Ol L. arvense. The host range of

the teelie 1S Yestricuiea L0 Tno ganora (irs TATCUNE and S1lybums.

Field releace of A, corduorum ware uwade in the Canadian provinces of

Ontario, Tritish Columbia, Nova Ssotiz, and Alherta during 1963-1568
(Pesenén cts 81l. 197C). These beetlus did nobt becoms established due
to ciimate, to evcessive dispersal of adults, and to predators
(Pezchien 1971). From these studies it was recommrsuiad thet no further
releases of A, carduciuy should be made in Canada, except for one area
in Ontario, where the climate was more suited for the beptle.

Atlermpts to establish A. carduorum in the field were also mady in
England during 1969-157G (Baksr et al., 1972). The beetle failed %o
becomo established. It was concluded that A. cardumiam is not sujted
to the climats in Britain.

Schabor (1973) conducted latwralory colouization wnd fi:ld release

RLLdLes on

Ao CAXCUOYUM 1IN DGRLR LaKOT2 auring iy u=-iYrzs This vus the
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first attempt to establish field colonies of A. carduorum in the
United States. In the field, the beetle successfully overwintered
at one release site located in eastern South Dakota. At the site,
the overwintering adults laid viable eggs, but the population failed
to become established. Schaber (1973) stated that the major
limiting factors of establishing field colonies in South Dakota are

the carabid predators, Lebia viridis Say and Harpalus pennsylvanicus

DeGeers very high surmer temperatures; low relative huwmidity; and
combinations of the above.

C. litura.--C. litura is a weevil that attacks the rosettes of

C. arvense. This inseet has a Buropean-Atlantic distribution, and
occurs wore frequently in the northern than in the southern part of
its range (Zwolfer and Harris 1966). It is found in a wide variety

cf habitats but more abundantly in cultivated fields than in grassland,
fcrest borders or swamps (2Zwolfer and Harris 1966, Peschen 1971).

Since this insect thrives in cultivated land and it attacks in early
spring btefore thistle becomes troublesome, it is of special interest
for biological control of thistle. Zwolfer and Harris (1966)

inyestigated the suitability of C. litura for binlogical corntrol cn

the basis of its biology, hcst range, and spegsisalizatizn to its host.
Thess studies showed that its host range was restricted to the Cirsium -
oy  ecoew

Silvbum - Carduus ccrplexX, which does not include any economic plants.

They concluded, the host specificity of C. litura and 3ts compa<tibility
with cther thistle insects justified its introduction intc Carnada for

biolngicsl control of C. arvense.
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In Switzerland, adults emerge from hibernaticn between the end of
March and mid-April. The adults fead on young shoots of thistle and
the females oviposit in the main vein of the thistle leaves, from the
end of March to rid-May (Zwolt'er and Harris 1966, Peschen 197).). Zggs
are laid in groups of i-5 (average 2.5) in roundish cavities made by
the rostrum in ths underside of young leaves. The larvae mine through
the mid-rib of the leaf into the stem and root collar, and
occasionally into the root. Usually several larvae tunnel each vein
and cause the vein to become black.e A few days later the whole leaf
changes colcer snd dies.

Three larvsl molts occur and the mature third-instar larva leaves
the stem or roct of the plant, enters the scil and conctrucits an oval
cccoon, about L-f mm. in diameter, using small particles of soii.

Zuclfer and Harris (1966) found that C. litura larvae ¢id most
damagse %o thistles growing under stressful conditions. Studies showed
youngz rcssties of {. arvsnse are more liabiz to heavy atitack by
C. litura in cultivated fields than in dense grasslands or in swamgs

i nedgerows. Suboptimal conditions reduce vitalily and resistance
of Canada thistle to larval attacke

Poschein (1971) first released C. litnra at four locations near
Belleville, Ontario in 1965 and 1967. He reported that on each cf
three sitas, where from 22-56 adulis were veleased, and where tha
thistie infestation was low, the cnlenies diede (n the fourth sits,

a heavily infected permasnent pasture, where 230 beetles were releascd

in a field casge, thers was initinl establichment. Qlservaiions are
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contiruing on this site. Peschen (1971) reccmmended that further
releasses of C. litura should be made in Canada, preferably using
specimens from the release in Ontario

C. rubiginosa.--Among the European insect species found feeding

on C. arvense was C. rubigiross. Zwolfer and Rickhorn (19€6) found
C. rubiginogsa to be one of the most common insects in Europe.

Mamber of the genus (assida, subfarmily Cassidinze, are without
exception leaf feeding insascts, btoth in the larval and adult stages.
The insect feeds eatirely on ths leaf surface, never mining between
the outer leaf layers as do some of their relatives (Gressitt 1952).

The femsles construct papery ootheca which protects their eggs.
Zgg cases are laid on the underside of loaves. The larval and pypel
stages possess a cazudal appendage to which is attached the successive
molted lorval skins and also acrunmmulated larval feces. This structure,
called 3 “parasol", eprareatly serves as a protective device for the
slow mewing larvae end also for the exposed, sessile pupas, both by
helping tc arm and to hide these stages. The pupa remains attached t
the leal surfacs with the "parasol" generally held horizontally cver
the body (Gressitt 1952).

Although native t¢ Burope, this insect has been introduced into
Noveth America znd can now be found in many of tha aastern states and
provinges of Canade (Brown 19403%.

Tuvestigations were made by Zwolter and Fichhorn (1966) in
Switzrrlznd to determine the host plant range of adwult C. rusigingsz
and obher Cassida spp. lound 2ssoecisted on Earcpean thistles and

288613
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Other insacts noted by Detmers (1927) include [asymensa
gibsoni Felt (Diptera: Cecidomyiidae), a seed midgs, which causes
"blasted"” heads in Canada thistle; the sodwebworm, Crambus sp.
(Lepidoptera: Pyralidae), which girdles the stem of thistles below

the ground; and larvae of Trypeta florescentiae L. (Diptera: Trypetidae)

vhich feeds in the heads of the wesd; and two apiilds, Anurapcis cardui

L. and Capitcphorus carduimis Walker (Homoptera: Aphididae) were
found feeding on the leaves. Eklund (1970) stated that Rogers (1928)
found the sams inssct fauna on C. arvense in Colorado in 1927 that
Detmers did.

Paschen {1.971) reported that in Canada, the most conspicuous
enemies of C. arvense are the inseasts C. rubiginosz, Cleomis piger
Scop. /Colecptera: Carculionidas) and Orellia rufipssudia F.

(Diptera: Trypetidae), He 21so noted that these do not control Canada

thistle below the economic level.



MATERTALS AND METHOD3

Survay of Nativs Insects.--Surveys and collections of indigenous
insects ausociated with Canada thistle were conducted during ths
swmmers of 1970 through 1973 in South Dakota. The survey was
primarily conducted in the eastern part of the state, however, the
Elack Hilis area in the western part of the state was surveyed during
a one-w=3x period in August, 1972. In castern South Dakota, field data
wars brimarily collscted in Brookings and Moody Counties. Periodie
survays wara made in Kingsbury, Lake, Lincoln, and nnshaha Counties.

Staads of C. arvensa were found in various counties and examined
Tor insacts from May through Cctober of mach year. Two main sites,
Jocataed in Broolkings and Moody Counties, were eoxamined 2 or 3 times
par waak during tais period.

The Brooidngs County site is located or the Johnson farm,
approvimately 4+ miles N and 1} miles W of Brookings. The soil type
is Estellinrs s5ilt loam, nearly level-mediuvm to fins-textiured, This
site is in a2 tree-shsltarzed area, at an olevatior of 1846 ft., and
1ol stand of thistles. This is the same site used by 3chaber
(1272 {or a relzase of A. carduorum in 1971-1972.

Tha seacond sits, in Moody County, was situatsd on the Drrland

1ver or County road #21, on Lamour

Soacimans were collectzd from sach locatien by slowly walldng
through the thistle stands and examining the plaats for insects.

During awach visih to tha varions sites, 1~2 houxrs were snent axamining
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et. al. (1962), Mielson (1968), and Peterson (1960, 1962). Specimens
which could not be identified locally were sent to spscialists at the
Systematic Entomology Laboratory, U. S. Department of Agriculture,
Beltsville, Maryland, for determinations.

Releases of C. litura.--Controlled releases of C. litura were
made in eastern South Dakota during the summers of 1972-1973. The
release site was located on the [urland farm in Moody County. The
site consisted of approximately 3 acre of fenced pasture, heavily
infested with Canada thistle and with some incidence of bull thistle.
An urusvally wet summer produced a thick stand of thistles ranging
from 5-6 feet in height.

Frior to the releass of the weavils, a field cage measuring
8¢ x 8 x 16, screened with 16 mesh screen, was constructed over a
cense stand of thistles on the site (Fig. 1). One=-fourth of ths cage
was partitioned off to provide for a check area. Doors ware placed on
each end of the cage.

On Juy 12, 1972, 32 adult C. litura weevils of German origins,
warae received from the U. S. Department of Agriculture, Biological
Control of Weeds Laboratory, Albany, California. The weevils
(Pig. 2) wore transferred toc fresh thistle bougusts and held in an

envivenmantal chamber until they wers rsleased om the morning of
ety 13. A socond rsleass of 64 aduits was made in the field cage on
Aceast 2, 1972, Observations on the rmumber of beestles observed werse

mulz Twice a week until Octobar 1972. The fellowiang sgring,

ohnervations wore contimed to dstermine the surviwval ¢ff the bsstlese.

18
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Fige l.-~-Release site and field cage in Moody County,
South Dzkota.

Fige 2¢-=Adult Cmutorhynchus liturs on thistle.
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Fig. 3.=-Adult Cassida rubiginosa on thistle leaf.
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bouquets were obtained from a greenhouse supply of approximately
400 plants.

The containers were placed into a Percival envirormgtal chember,
Model PT-80. The growth chamber was kept at a daytime temperature of
18.3°C, 16 hours of daylight, and 8 hours of darkness, with the R4
near 70% during the summer months. In the fall, the daylight hcurs
and temperatures in the chamber were lessened to ccrrespond with
naturzl hours ard temperatures.

Fresh bonquets were replaced in the containars at least three
tintes per week, or &s needed. Adults were transferred from the
originel bouquets to fresh ones by hand or with an aspirator.
Transfer of the larval and pupal stzges was done with a camelhair
brush.

The leaves of original bouquets were examirned carefully for
eggs. Generally the eggs were laid on the underside of the leaves
near the base. Bouquets with eggs were replenished with watyr,

placed in separate containers, and observed for egg hatching.
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RESULTS AND DISCUSSICN

Insect Survey.--A total of 121 taxa, representing 9 insect orders,

64 farilies, 103 genera and 118 species were collected from Canada
thistle during the survey period 1970 through 1973. The list of native
insects collected with ecological and other pertinent collecting data
is shown in Table 1. Table 2 shows the mumerical data of the various
taxa collected during the study.

Phytophagous insacts.--The most common phytophagous insects found

feeding on Canada thistle were the four-lined leaf bug, Poecilocapsus

lineatus (F.); the painted lady or thistle butterfly, Cynthia cardui

(L.); the artichoke plume moth, Flatyptila carduidactyla Riley; the

thistle head ridge, Dasynsura gibsoni Felt; the flea beetla, Systsna

elonzata (F.); and the aphid, Dactynotus sp.

The leaf bug, P. lineatus (Fig. 4), was frequently found attacking
the leavas of thistle at both the Durland and Johnson sites during
1972 and 1973. The heaviest infestations cccurrad in M2y and June,
however, this insezt could be found and collected throughout the
sammer, A survey at the Durland site during June, 1973, showed an
average of 3-4 Luge per plant. P. lineatus occucred mainly in thistls
stands located near sheltered tree areas. Very few specimens wers
collectsd from thistles found in open pasture or grassland areas.

Larvae of the painted lady butterfly, C. cardui, were commonly
found feeding on thistle (Fig. 4). A heavy larval infestation
occurred during the summier of 1973 throughout the state. At the

Durland site during June,; as many as 4-5 larvae per plant were found.



Fig. #4.~-Larva of the painted lady butterfly, Cynthia
cardui, (right) partially covered by a leaf and an adult
leaf bug, Poecilocapsus lineatus, (center). Note feeding
damage on leaves caused by the leaf bug.

2k
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Many cof the thistles were stripped of their lesaves, hcwever, most
recovered from the injury.

The larvae of the artichoke plume moth, P. carduida &yla,

frequently were found to infest and injure the heads and stems of
Carada thistle, mainly during May and June. The larvae feed and mine
through the head and bore out through the upper stem of the plant.
At one eastern site, during 1972, it was noted that 10-15 percant cf
the heads of thistle were infested with this irsect.

The thistle head ridge, D. gibsori, was oftsn fournd infasting
the heads of thistle during the early summer ronths. The mimute,
pinkish-white izrvae suck the juices from the young akenes in tha

neads. As many as 5-0 larvae were found per hsad in ths field.

~

soult flea bestles, S. elongata, frequently wers fousd feyding on
thistle leaves during Angast ¢nd September, 1572. Beetls runmbers
ranged from l-L per plant at one thistle infested pasture sile in
Brookiings County. ISeavy feeding damage to the leaves of young thistle
was notzd in this area; however, the overall effect on the thistle

could 1ot bs determineds

The zprid, Dectyncoius sp., was sbundantly found feeding on

3]

thistle stems ald leaves at various locaticns dorine the suwmner mornths

.a
£y
o

in 19272 and 1473. Peak infestations generally cccurred during June
and July; hovever, specimens wers collected in late Auguste A large.
damaging pepulation of these aphids occurred on thistles in the
cereened field cage et the Durland site. The screen used for the

ccastruction of tH caps pre rentid the nadwu ral coceinel.id enemies



from entering and enabled the aphid population to increase unchecked.
As many as 100-200 aphids per plant were noted during June-duly, 1973.
This attack, plus a large infestation of leaf bugs, P. lineatus, ard
possibly stem damage by C. litura larvae, caused death to most of the
thistle stand in the cage.

Although the above insects caused various dsgrees of damage to
Carnada thistle during severe infestations, they failed to control the
woed bslow ths economic level. A review of the life histories of
tha insects revealed that all are considsred general fzeders and are
not host specific to Canada thistle.

Various other miscellanecus species wera found to fased, on
occasion, on Canada thistle (Table 1l.). A review of their lifs
histeries showed that most of thsse are incidental feeders on thistle.

Entorophagous insects.--A total of 37 species of entomophagous

insects were coliected from or found associated with Canada thistle.

e

ne most abundant species wers in the orders Colecoptsra, Hemipuera

[

and Diptara.
Colecptera: The most common insect predators found ware tae

carabid species, Bvarthrus slternans Casey, Harpalus peansylvanicus

DeGaor, and Lebila viridis Say; the coceinailids, Colesomegilla

da mincda Say, and Hinvodarda convargens

g
t‘
f
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&
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'

o
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The majority of tha carabids wsrs cullected from the 8 pitfall
traps lecaled at the Jounson fapm sits, durding 1971-1572. The ground

=)

hezetlas ara consideraed highly benafi=ial and most feed extensiwaly
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on other insects. Schaber (1973) noted that the predator, L. viridis,

readily fed on the larvae of the intrcduced beetle, A. carduorunm,

during bis field study in South [akcta. Also implicated in the decline

of the Altica population was predation by He. pennsylvanicuse.

The coccinsellid predators prey on aphids and other small insects.
Larvae and adults of the three main species collected could commonly
be found on the foliage of thistle throughout the summer and early
fall.

Hemiptera: Three common Herdptera predators, the flcwer bug,
Orius tristicolor (White); and nabids, Nabis ferus (L.), and
N. rosasipennis Reuter, wel'e cormonly collected from thistle.
Oe_trizticolor frequently was found in the heads of thistle where
repor.ediy it feeds on plant lice and other soft-bodied insects.

N. ferus and N, roseipennis are known to feed on various small insects.

Diptera: Many dipterous predators were collected from thistle.

The fvii fly, sutatomyia glabra Meigen was commonly collected from

thistle leaves. Larvase of this insect are reported to prey on rect
aphidse Olher predaceous species which were occasionally collected

are shown in Table 1.



Tuble L.==4 list of native insecte collexted fiom Canads thistle, Cirsiun acvense (L.) Seop., in South

ecological roale, ead hiology.

TH S _ T — & 7F.Smmm—. L

Dakota, with notes om their occurrsaces,

dehital cr bioiogy

Clsszirlcarion ovserved or reported Frequency in Genecal fceding How . PFeeding Locatinn,
in the iiterscure collections Stages habit Month  Yes: obtained” noted® on plant
ORTLN2TERA
acrididee
Molinoviis ausnestipeunis
(uodze) Ceneraliy found on
grasslands (Helfer 1933) K A Phyec. Auz 1672 S.N. - L
relaacoius femurrubium
{2Gert)
redlogged grassucpper Adults feed on o
variety of plants arl Jua
grasses (telfer 1953) 0 N Payt. ALg 1972 S.N. - L
Grylladae
veeanthus aizricorais Wolker
hlack-horued icee cricket Found on tall weeds,
shrubs and young trees
Gielfes 15953) R A Phyt. Aug 1972 A.R. - L
‘fertivniiidae
weliem valyare Harcis
cowton meadow hat.ydid Found on grassiands
(Helfer 1953) 0 A Phyt. Aug 1972 AWH. + s
TiYSaNOFTERA
Thripidee Yozt membera of thia
groap are plant feed- Jun
ers (Rorror and DeLung 0 A Fhyt. Jul 1972 A.H. - R
1373)
= — - —
8¢ = Comaon by o Adudc c‘.’hyt~ = Phylophagous dA.H. = Agpirator and/ 4 - Feeding damage noted f}! = Head
O = Gecasionally L = laivae Pred. = Frecdatoy or hand « = No damage noted 1 = Leaf
A = Rare K = tiyaph Para. = Purasiie D.V. = D=vaz S = Sten
Poli. » Pollea S.N. ~ Sueep nel
3cuv,. = Scevenger ot 8aprabda P.Z. = Pitfall trap

1214



Table 1. {Cnuiinned)

Habitat or tioiozy
Classifizacion obsccved ox reported Frequency in General feeding low . Feading Lecatinn
in the literatnre collecticne®  Stages hebit® Montn  Year obtained® noted® on plaat?
HMIPIEZA
aAnchococida
Ocine tristicolor (White) Livea in or ou heads
of varicus flowers;
feeds c¢n plant lice and
other scit-bodied
insects (Blatchlay Jua S.X.
1926) c - Pred. Aug 1972 A.H. - H
Corimelaeaidae
Ccrimeleena puiicavia
(Gerzar) Occurs cn a variety of
weads &nd cultivated
plauts; sucks juices
(Blatchley 1925) 0 A Phyt. Aug 1570  A.i. - &
Coreidac
Leprocords triviccatus (Say)
doxelder bug Sucks juices of leaves
of boxelder tree and
nas been reported to Jun
damage various fruits Jul
(Blatchley 1926) C AN Payt. Sept 1972  A.H. - L
viridae
Harojes dislocatus (Say) Often occurs ia nuubers
on the great ragweed
{3iatchley 1926) < A Phyt. Jua 1973 L.V. -
Miris dolabratus (L.)
mcadow plaat bug Feeds on biuegrass,
timochy and other for-
age graszes (Blateniey
1928) 0 a Phyt. Jua 1923 0.V, -

62



Table 1. (Continuei)

B e ———— e =TT T

Habitat or bioclogy

Classificacicn nbserved or reported Frequency in b Genaxeal fseding How . Feed1n§ Locaticn
in the literature collections® Stages habit Moath  Year obtained® noted on plaat
Lveus lineolaris (Eeauvwcis)
tovnashed piant bug Feeds au Laeds and flow-
exsr of plaats. Cause loss
in alfalfa seed product-
ion (Gates and Paters
1962) c A payt. Sept 1972  ASH. + L
L. rurilaes ilorvaia Oizcurs on weeds ard
grassea (Blatchley 1526) o A Phyt. Aug 1872 S.N. -
L. shull? Knigho 0 AN Phyt. Aug 1972 S.N. -
Lygus sp. C AN Phyt. Jun 1972 ALH. .- L
Jul
Aug
Sept
Poenilocansus iineatus (¥.)
four=ilnes leaf bug Feeds particularly on
currants and goose~ May
btervies; inserts eggs Jun
into stems of plants Jul 1972 AR
(Borrer ani DeLong 1YdA) < AN Phyt. Aug 1973  D.V. + LS
Nabvidae
Netia fervs (L.) Preys oun small insects
= (Blatciiey 1926) c AN Pzed. Jun 1872  A.H. = L
N. rosegipernis Reuter Feeds on 3rass=~ aud
herb-inhabiting insects Aug
(blatzhley 19%6) 4 A Pred. Sept 1972 A.H. = L
Pentatoaldae
Tuschistus cuschistorides
{Vcllenhoveny Gceurs on foliage aud
flowecs of various
kinds of plaats
(Blatchiey 192€) 0 N Phyt. Aug 1672  A.K. - L

o€



Tabla 1, (Centiaved)

e - e ——— e~ _ - . . g - ]
dabitat or biology
Classification cbserved or rerorted Frequeacy ia General feading How Feeding Location
in the literature collections®  Stages habit® Month Year obtained® noted® on plant
E. trisnigeus (Say) Found on {lowers and

foilage of weeds along
roadsides and in cpen
woodlands (Blatchiey

1928) (V] A FPhyt. Jun 1972 AH. - L
thymatidce
?hvrata wolfii Stal Occurs on fiowers daad

foliage of Compositaa
and otiher weeds
(Blatchlay 1926) 0 A Pred. Jun 1972 A.H, - L

Sines diadema (F.) ¥cund especially on
thistles aad asters;
£ceds on aphids and
other insects (Blatchley

1926) 0 A Pred. Jun 1972 A.H. - L
hOMOFTZRA
Aphididae
Dactynctus sp. Sucks juices of a Jun 1972
variety of plants c N Phyt. Jul 1973 A.H. + L,S
Aug
Capitonhorus aleagnl
(Dei Guercio) - 4 AN Phy<. Juu 1922 A.H. + L
Jui 1973
Cicadellidze
Agallia guadripunctata
(Excvanches) Occurs abundaatly in
ueiet open woodiand
areas {Deloug 1948) 0 A Phyt. Jun 1973 D.V. -

e



Tadbie .. (Contiinued)
ST AT . S —— —_ —— -
Eabitat or biology
Glassificaticn observed or repurted Frequency in Geuneral feeding ow Feeding Honmn»cnﬂ
in the literature coliections?  St:agesP hahic€ Month  Yesr obtained® nctes® oo plaat®
Anblruseilna m«im&n i {Fitch) Coamon species in blue~
grass weacows and past-~
ures, aliso in grains
and legumes (Delong
1548) 0 A Phyt. Jun 1973  D.V. =
Mewbracidae
Cewpylenchiz latipezs (Say) A common grass and
alfalfa fecding species
(Gates and Peters 1%£2) R A Phyt. Jul 1973  A.4. - L
Pubilus meaesta Uhler - 0 A Thyt. Jul 1970  A.H. - L
NEURCPTERA
Cbxysopidie
Chrysova occulata S$ay Both adults and larvae 0 aA,L 2red, Jun 1970  A.H. - L
are predaceous, chiefly Jul 1972
on aphids (Borror axnd
DeLorg 1579)
COLECPTARA
Caathzridae
Podavzus punctilatis LeConte Larvae are carnivorcus;
feeds on eggs of greos-=
heppers, maggocs and
ozher small insects
(Axnckt 1363) 0 A Pred. Jun 1972  A.H. - I8
Carabldae
dacnun placidun Say - [}] A Pred. Aug 1972 | PR2. =
Agozedexus lecontei Chaudoir Species does soma dam=
age tc Secd cora aud
sorghum planted ia wet
soils (Gaces and Qecers
1962) R A Phyt. Aug 1973 AJH. O e
Chlaenius platyderus Chuudoir Feeds largely upon other
—r— iasects (Blatchicy 1910) [¢] A Pred. Jun 1972 P.T. -



Table 1. (Coatinued)
dabitat or bioniegy
Classificaticn odserved or veported frequency in Gameral reeding How Tecding Locatioa
in the literatur: collections?  Sragasd habit® Menth  Year obcainedd noted® cn pian:f
Dicaelis sculptjlis Say Fourd vsnaily in dry open
woods. TFeeds wholtly wa
insects (Blatchley 1919) o A Pred. Jun 1572 P.T. -
Evar Highly beneficial; Jun
feeus mairly ou other Jul 1971
insects (Rlatcnley 1910) c A Pred. Aug 197z P.T. =
Sept.
Barralus pennsylvanicus
DeGeer Feeds on ragweed and Jun
other seeds; aiso on Jul
catergillars and other bug
insects {Blatchley 1913) c A Pred. Sept 1972 2% »
Lebia viridis S2y Occurs on foliage of
piants where they feed ay 1970
on plant iice and other Jua 1971
insects (Blatchiey 1910) c A Pred. Jul 1992  A.H. - L
Chyysorzlidee
Dianrorice lougicorais (Say)
nourvhiern cozn xootworm adulte found on silik au
leaves of ripening corn
and on floweis of wild
sunflower and goldenrod
(Blatchley 1910) 0 A Phyt. Jul 1972 A.H. - L
D. undecirmunctaca hevairdi
Barber
southern corm rootwvorw Occurs ca foullage
vany plauts includiug
cora and goldearod Jua
(Blatchiey 1910) 0 A Phyi. Jul 1372 ALH, " L
‘D. virsifera leCoate
u&ﬂﬂﬂ rooiwora Adults fead on cormsilk 0o hY ?hyt. Jun 1972 A.H. - o
Aug

€c



fabie 1. {Coatinued)

i e D I T e e R T o e —————

= = fe e e e o e e —
liabitat or hiology
Classification obsecved or reporied Fcequency in General feeaing tow Feeding Locatioa
in tae literasure coiluccions®  Stagesh habice Month  Year obiainedd nozed®  oa plant
Epithrax cucvmerss davris Ocevrs on a wide veriaty
putsto Zlea deetle of field and garden
produccs includiug the
leaves of potatoes
(Blatciiley 19190) ] A Phyt. Hay 1973 A, = L
Metriona purpuaty (Boh) - i A Phyt. Jun 1972 A, - L
Pachybrachis sp. Adults are found oa the
leaves af & wariety of 1376
plants (Arnett 1960) V] A Phyt. Jun 1972 A.X. - L
Systenz ziovgata (F.) Aduits fecd on leaves of
a variety of plants Aug AR,
= {Araett 1560) [ A Payt. Sept 1972 S.N, + L
Cleridae
Phvllictaeuns humeralie (Say) ~ [) A Pred. Jun 1372 AJH. - L
P. lecontei (Wolcoct) Both larvae aad 4duits
are predaceous on alher
insects (fanett 1568) [ A 2red. Jua 1972 A.d. = L
Cozcinelijdae
Brazhyacantha ursina F. Occurs c¢specialiy on the
leaves anu fiowere of
milkweed (slatchlzy 1910) C A Pred. Jen 672 A.K. - L
Poll.
Colecregilla maculata
Tinberlake Both larvee and aduite
feed on plant lice and
otter iusects (3laccaiey May
1910) (o A Pred. Jun 1572 AE. - L
Cvcloncda munda Say - c “ Pred. Jun 1970 A.xl, - L
Aug 1972
Ewparesoie binotatz (Say) - 0 A 2red. Jul 1871 Adi. - L

He



Table 1. {Centinued)

Habicat or biolugy

e e ————— = o mmmt o e e i R
s - = = = = E— -

Classificanion observed or reported Fraqueacy in General fzeding How Feedlng Lecation
in the litersture collections?  Stages hebit® Month  Year obtainedd noted® oc plaac
Hiospodaria converyrus
Gueriu-Menevilic Feeds on various insects
and pollen of grasses
and Compositae 1970
(Blatchley 1919} C AL Pred. Jul 1972 A4, - i
Poli. Aug 1373
Curculionidie
Apicn ap. Occurs or a wide variety
of plants (Arnett 196C) o A Phyt. Jun 1972 ALH. - I
Arachyrhinus ovatus L.
struwberry root weevil Especiually damaging to
strawberries but also
- atcacks other piants
(Hatzh 1971) 0 A ?hyt. May 1972 A.H. - L
Ceucethyreaus warginatus
Payiull Tound on lettuce aad
rearcd frow buds i
dandelion (Blatchley
and Leng 1916) D] A Phyt. Jua 1970 AH. - L
Hizarases sp. 3 0 A Phyt., Sept 1972 A.H. Q L
Idisstethus wp. Fouud frequently on
various flowers
(Blatchley and Leng
1916) 0 A Phyt. Jus 1972 AN, - H,L
Wetaris puncticollls
(LeConte) Has been recorded attack=
iag {%latchley and Leny
1916) R A Phyt. Jun 1972 A, - H,L
Flatevidae
1o p2114dus Brown Elaterid larvae ere
vegetarians, or icad on
beth animil and pland
matter (Araetc 195C) R A Fhyt. Aug 1972 2.7, .

14
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Tabie 1. (Conciaued)

e i T ST =L T, e e e e —— e ———— e e/
habitat or biology
Classizicatioa observad or reported Frequaacy in General feading How Feeding Iocatlon
in tie literature collections®  Stages habit Month  Year obtained” noted on plant”®
Pedilns 3p. = 0 A Phyt., Jul 1972 Al O L
L 4

Phalacridae
Clihrus tufipcs leConte Lacvsae of this family
live principally on
flowars, especially

trose of Compositae May
{8latchley 1910) [ A zhyt. Jun 1972 A.M. - H
Scaraleidae
Trox sonczas LeCouse = R A Scav. Jun 1971  A.H. ]
Staphylinidae
Staphviinue waxillosus L. feeda upun decaying
orgenic matter
(B!atchley 1916) R A Scav., Jun 1971 A.H. -
Ontholestes cingulatus
Graveahiyst Found in dung (Araett
1960) R A Scav. Jul 1972 P.T. -
LE2TCPTERA
Amaticae
Scepsis fulvicollis (Hubaer)
yellow-collared scape moth tMoths frequent the
blossoms of goldearod
in late summer (Holland 1970
1905) [¢] A Phyt. Jun 1973 A.H. - L
Azctiidae
Apantasis sp. = G i Payt. Jul 1672 A O L
Halicidone huclssifl Walsh i
sycatiore tussock moth - R L 2hyt. Sept 1970 &G, - L
Info {3sbella Abbot and Smith Laxvac ifeed frealy upon
— a wid2 variety of herbe
aceous plants (Eoiland 1570

19G5) 0 L Phyt. Aug 1973  A.H. = L



Teble 1. (Concinued)

P —————————— e ey T T L Y T T e
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Habitat or bilology
Cluselvicstion ebserved or veporied Geneval feeding Hdow Feodiny Locatioa
in the litorature Scegesd habite Month Year obtainedd rnoted® on plant
Gecmetr idce
Erzanis sp. Gzometrid larveae {ened
chicfly on foliage of
many Natiwe and culte
ivatcd piants
(Peterson 1962) L Phyt. Jun 1972 A.d. + H
Noctuidae
Auacthzs 3p. Noctuid larvae fced
lergely on leaves of
mauy kinds of wiid and
cultivated plants
(Peterson 14962) L Phyt. Jua 1972  A.E. + H
Autoz-apha zrecatlcnis
(Guensze) Larvae feed on sun-
1ower, thistle, dande~
licn and other plants
(Cruxb 1956) i Phyt, Jun 1972 A.H. s L
Peridrons szucia (Hubner)
varigated mitvorw larvae damage alfaifa
ano other vegetable,
{ieid, and fruit crops
(Gatas and Peters 1962) L Phyt. Jun 1970 A.d. = L
Plathyoena scabra 7.
green cloverworm Feeds chiefly on fol=-
iage of legumes,
especially clover; also
attacs ininy ocher
planta (Peterson 1962) L Phyt. Sept 1672  A.H. + L
valia adivncta (Zeisduvel) Feuds on huitercup,
wild current, elder and
ctper wild plancs
(Crumb 3356) L Tayt. Sept 1972 A.H. + L

8t



Tahle L. (Continued)

= ==

Habitat or hiolagy

Classifization ohserved or repcried . General feeding dow Feeding Location
in the literature stages? hebicC Month  Year obtuined noted® on plant
?olie sp. - L Payt. Sept 1972 A.d. - L
Kymphalidae
Crthia cardui {L.)
paiuted lady butterfly larvae feed on leavezs of
many weeds, especially
suntlower, hollyhock, Jun 1579
burdock, and thistles Jul 1972
(Gates and Peters 1962) A,L Payt. Aug 1973 A.H. + B,L
Vanesss atlaata (L.)
tred admiral Larvae feed princinally
ci nettles (Borror and Jul
Delong 1970) AL Phyt. hug 1972 Al + L
tersphoridae
Platvptila carduidactvla
Riley
arvichoke plume moth Larvae fecd upon culte
ivated artichoke and
nany types of thistle. 1970
Attacks floral heads Ien 1972
(Feterson 196Z) L Phyt. Jul 1973 A, + H
Satyzidae
Euptychia gymezia(Cramer)
little wood satyr he larvae of thia
family feed on grasses
(Borror and Delong 1970) A Phye. Jua 1973 Al - 4
Toriricidae
Argvrotarria velutinana
{alker) Larva s a leaf roller
on miny differen:. May
plants (Focbes 1223) L Pays. Jua 1972 A.H. + H
Ar:yrozaenis sp. = L Thyt. Jui 1972 ALH. + L

6€



Tahle 1. (Centiaued)
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Yabitat or biology
Classifiratiun odecerved or reported Freguency 1in General faading How teeding Location
in the literature collections®  StagesP habat® Moath  Yea: obcainedd rnoted® on placsf

DIPTER\
Anthoziyiidae
Parz2d:osalolfc srivestyris

(Falien) - R A Scav, Jun 1973 D.V. -
Asiiidae
Lartogaster mirinus Loew Prey upon plant lice
aud midzes (Cole 14%69) R A Pred. Aug 1972 A.H. - L
Cailiphoridae
Pheenicia mexicanz (Macquart) - (V] A Scav, Jun 1973 D.V. -

Cecidomyiiiae
Dasvneura gibsoni

—ldem—=

Lzrvae feed on devel-

opiag seceds in the 1970
heads of Canada thistle May 1972
(Dectmers 1927) c L Phyt. Jun 1573 AH. + u

Chilorepidae

2 2unat ey ZLarvae have been

reported as predators Jun 1972 A.R.
on root aphids (Cole 1969) Cc A Pred. Jul 1973 D.V. - L
Dalichopoiidae

Tondwinstyins csudaiuve
(e icemawn) Preys upon smali soit

bodled insects such ns,

mosquitoes and midges

Cole 1909) 0 A Pred, Jua 1973 DY, - L
Dolichonus hifactiis Loew Preys upon snall insccts.

{Cole 196%) [o] A Pred. Jun 1973 D.v, - L
B- dakotensis Aidrich Padacevus on small

insects (Cole 1969) c A Prad. Jun 1673 D.V. -

ot



Teble 1. (Soatinued)

nabitat or biology

Ciarsification observed or reported Frequercy in Generzl feeding How ?eeding Location
i{a the literature coilaccions®  stages habit® Month  Year obtairedd noted on plant*
Drosophiliiae
Drosonniila en. Generally scavengers;
larva: live on yeasts
{Cole 1969) 0 A Scav. Jun 1973 D.V.
Micrepeezicias
Adults usually found
in rmarshes or moist
waods, on leaves and
atems of plants and on
tree trunks (Cole 1969) B A Scav, Jun 1972 A.H. - L
Rhaginnides
Chrysopilis quadratus (3ay) Both larvae and adults
¢re predaceous on a
variety cf small insects
(Borzor and Deloug 1970) 0 A Pred. Jus 1973 n.v. -
Sarcoghagrias
Sarvcophazs kellyi Aldivico Pavagite of grasshoppers
(Cole 19069) R IS Para. Jun 1873 D.V. -
Scatophegidas
Cordilura sp. Adulis of some specics
are knowr. to be pred=
accons (Cole 19G9) v A Scav. Jun 1973 D.V. =
Sriczyzidae
Teanocera nanciae brimley The adults of this
fomily live ia woist
vlatas, the lacvae are
aguacic (Cole 1%09) ry A Phyt. Jun 1973 D.V. -
Trypetodtera canadensis
(R o - R A Phyc. Jun 1973 D.V. -

™
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Table i. (Contiuued)

Habitaet or Liolngy

Classification observad or reported Trequency in General feeding How Puedinﬁ Locatfon
in the literature collections®  Stages habit® Moath Year obtained noted oa plan:i
Platygasteridae
lagstermRr sp. Most of the platygast-
erids ate pavasiiic om
the larvae of Cevidomy-
iidas (Rorror &and Delong
1970) A Para. Jul 1973 D.V. -
Scelionidae
Trimorus sp. The scelionids ave
szm=1l insects that are
pavasitic in insect
ov spider eggs {Borror
and Delong 1970) A Paca. Jun 1972 AH. - L
Tenthredinidae
Doicrus sp. Moet of the larvae are
external feeders on
foliage (RBorror aud
Delong 1970) L Phyt. Jua 1972 AH., - L
Pachymenatus extensizornis
(Norton)
grass sawfly - A Bhyt. Juo 1972 A, - L




Table 2.--Momerical summary of insect taxa collected from Canada thistle, in South Dakota, and

thoir ecolocical roles.

No. of taxa in cateporv

Ezological role

Families Genera Species Total Taxa Phytophagous

a Predato~ Parasite Scavenger

Orthoptera
Thysanoptera
Hemiptera
Horoptera
Neuroptera
Coleoptera
Lepidoptera
Diptera

Hymenoptera

H W oo W

il

36
15
23

16

17

5
L
15 4
9 3 9

iPpllen and nectar feeders are included.

SH



Releases of C. litura,--The thick stand of Canada thi.stlec in the
field cage at the Durland release site made it difficult to observe the
small C. litura-adults, following the release during July and
Angnst, 1972. Only 1 or 2 beetles could be observed at any one time
on the thistle during the remainder of the summer months, Zwolfer

and Harris (1966) reported that in Switzerland, adult C. litrra

appear to leave their host plants and find hibernation sites before
mid-surmer. Apparently this was the case with the weevils in the
field cage. The last adult observation was made on September 5, 1972,
when one adult was found feeding on new thistle growth.
The first indication of overwintering success occurred on
April 23, 1973 when cone adult weevil was found on newly epnerged
thistie. Another adult was observed on thistle on May lh;/however,
no beetles could be found in the cage after this date. By June, a
thick stand o *histles had developed in the field cage (Fig. 5).
During June and July, 1973, a large buildup of aphids,

-Daetymotus sp., and leaf bugs, Poecilocapsus lineatus (F.) occurred

onn thistle in the cage. These populations fed heavily on the thistle
until Avpuste Observations made on July 10-i1, showed that many of
the thistlz plants were lodged and falling over. The leaves of the
thistles turned B own and ths plants appeared to be dead. Stalk
examinration showed internal fecding and burrowing damage in about
1/5 of the planis examined. One carculionid larva, probably a

—Cautorhymerus, was found insids the stzlk near the base on July 1l.

Burrowing damage and a larva cf ithe stew borer, Lamu ria spe,y -as
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found in one stalk on August 18.

The thistle stand in the cage contimed to decline and by
August 15, most of the plants had either died or were severely lodged,
(Fig. €). Thistles in the control area were subjected to the same
insect feedings but failed to lodge or die as quickly as in the
release area. Likewise, the thistles surrounding the field cage did
not die or show any lodgzing damage.

The cause of the thistle decline in the field eags is difficult
to assass. Symotoms of lodged plants, leaves turning brown and
eventual death to the weed are similar to those caused by attacks of
Co litura; however, no adult weevils were obserwed during the surmer,
and only one larva, thought to be C. litura, was found in the stalks
examined. The combined stressss of heavy feedings by the aphid,
Dactynotus spe, and the leaf bug, P. lineatus, along with internal
stalk feeding by possibly C. litura larvae may explain ths thistle
decline,

A similar pattern developed in the field colony of C. litara
whilch were released during July, 1973. The adulis disappzared in
the control arza and were not obsarved again until sugust 30, 1873.
At that time 4 adults were found feading own new thistle growth near
the relaass site.

Studies of £. ruciginosa.--Attempts to establizh a

dearing

~aboradtory colony of C. rubiginosa wers not sueccessful. The bzsetlesd

fed veadily on the thistle bouguats; howsver, adult mortality was

high apd the colonies died out each fali. Even more difficulty was
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~experienced in rearing the larval and pupal stages with cnly a few
being reared to adults.

Mating and oviposition occurred on the bouquets eazh year, with
the peak egg-laying period cccurring during late August and early
September. Eggs were laid generally in groups of 2-4 or the underside
of the baszal leavus near tis ubdvein. In September 1971, 15 eggs
hatched and 11 larvae were successfully rearsd to adults. The adults,
however, failec¢ to miate or oviposit and eventially disd.

The colonies received during 1972 and 1973 experisnced the same
general mortality and decline. In the 1972 colony, the last beetle
died on December 1. Oviposition occurred but the eggs failed to
hatch.

Bouguets with eggs were kept in the growth chamber for a period
of 3-L weeks. Atter this period, the foliage ¢n the boujuzts had
completely dried cut or had become moldy. The eggs on the leaves
changed coler, from light to dark brown and appeared te be dead,

In one experiment, the freshly laid eggs were placed on moist cotion
in a covered petri dish, tut these also failed to hateh.

The lack of sufficient literature on the Life history of
Ce rubipginosa made these rearing attempts mere difficylt. Possible
explarationz for the failure of the eggs to hatch are that a diapause
stage is needed or that the foliage of the bouguets did not last long

enough tc complete a life cycle.
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experienced in rearing the larval and pupal stages with only a few
being reared to adults.

Mating and oviposition occurred on the bouguets each year, witth
the peak egg-laying period occurring during late August and early
September. Eggs were laid generally in groups of 2-4 on the underside
of the basal leaves near the midvein. In Septembasr 1971, 15 eggs
hatched and 11 larvae were successfully reared to adults. Ths adults,
however, failed to mate or oviposit and eventually died.

The colonies received during 1972 and 1973 experienced the same
genaral mortality and decline. In the 1972 colony, the last beetlle
died on December l. Oviposition occurred but the eggs failed to
hatch.

Bouquets with ezgs were kept in the growth chamber for a period
of 3-k weeks. After this period, the foliage on the bouquets had
corpletely dried out or had bscome moldy. The eggs on the leaves
changed color, from light to dark brown and appeared to bs dead.

In ons experimsnt, the freshly laid eggs were placed on wmoist cotton
in a czoverad petri dish, but thess also failed to hatech.

The lack of sufficient literaturs on the life history cf
C. rrioizirosa made these rearing attempts mors difficult. Possible
2¥xpianaticns for tha failure of the eggs to hatch are that a diapsuse
stage is aesdsed or that the foliaga of the buuquets did not last long

enough to corplets a 1ifs cycle,



SUMMARY AND CONCLUSIONS
A survey of the native insect fauna found on Canada thistle in
South Dakota was conducted from May through October in 1970 and 1973.
A total of 121 insect taxa, representing 9 orders, 64 families,
103 genera and 118 species was found associated with Cirsium arvense.
The mcst common phytophagous insects found feeding on thez weed were:

the leaf bug, Poecilocapsus lineatus; the plume moth, Platyptila

carduidachvla: the head midge, Dasynesura gibsoni; the flea bestle,

i

]
Systena elongata; and the aphid, Dactymetus spe All thess species are

polyphageous and all failed to control the thistle bslcw the economic
levsl.
Tne common entomophagous inssects found were the carabids,

finetiius altsrnans, Harpalus penasylwvanicus, and Lsbia viridis;

iy cozeinellads, Colgomegilla macalata, Cveloneda mmnda, and

Fivpedardia convergens Guerin; the clesrid, Phyllobaszmus lszonteis

flower bug, Urins tristicolor; tha nabids, Natis ferus and N.

roseipennis; and the frit fly, Taaumatomyia glabra.
Bas on thils survey, little or no feading compatition covld be
axpeebed between the native phytophagous insects and the introduced

wulstle parasite, Jgotorhvachus litura. The biology off C. litura

£,

oresludes any significant predation from occurring by the common
ansenmoghagons found sasociated with Canada thistlea

ficld relzasas of the intreoducsd waasvil C. litors, were madz in

N e

2 ¥ -
H i

July and Augnst, 1972, into a fisld caze placed

ty, South Dakota during 1972 and 1973, A total of 9% adulis
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on a thistle infested permanent pasture. Initial cverwintering
success was indicated when 2 adults were found in the cage in April
and May 1973. The thistle stand in the cage died out during July and
Aagust, 1973. This decline probably was due to damage caused by
heavy infestations of the aphid, Dactynotus mﬁmw the leaf bug,

P. lineatns, and possibly by the weevil C. litura. The lack of
natural predators in the field cage permitted the large population of
aptids to develop. ApproxXimately 150 adult C. litura were released on
the same site during August 1973. Field observations thus far indicate
that C. litura could become established in South Dakota. Further
studies would be warranted.

Attempts to establish a laboratory colony of the tortoise beetle,

rubiginosa, were not successful. Adult beetles readily fed on

the thistle bougusts, mated, and oviposited on the leaves. However,
the eggs Tailed to hatch. Marthsr studies shoulid be conducted on this

jnsect to determine its host plant range, arnd if field relssse shouid

Ee made in South Dakota.

—

uwowuoﬂwzm the completion cf this marmuscript, this aphid was
jidentified as Dactynotus cirsii (L.) by Miss Louise M. Russell,
Systematie Entomology Laboratory, Agricultural Fesearch Service,
U. S. Despartment of Agriculture. Fer ccmment states this is a rew

Unlted States record.
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