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ATTACK OF UROPHORA QUADRIFASCIATA (MEIG.)
 (DIIPTERA: TEPHRITIDAE) A BIOLOGICAL CONTROL AGENT

FOR SPOTTED KNAPWEED (CENTAUREA MACULOSA LAMARCK)
AND DIFFUSE KNAPWEED (C. DIFFUSA LAMARCK) (ASTERACEAE)

BY A PARASITOID, PTEROMALUS SP. (HYMENOPTERA:
PTEROMALIDAE) IN MICHIGAN

Ronald F. Lang1, Jane Winkler2, and Richard W. Hansen1

ABSTRACT

Urophora quadrifasciata (Meig.) a seedhead fly released in North America
for biological control of Centaurea maculosa and C. diffusa is parasitized by a
Pteromalus sp. Parasitism up to 60% of U. quadrifasciata was found in samples
of seed heads of C. maculosa and C. diffusa collected from 54 of the 59 counties
sampled in Michigan and in one sample of C. maculosa seed heads from Hennepin
County, Minnesota. Parasitism of U. quadrifasciata has rarely been reported.

____________________

Urophora quadrifaciata (Meigen) (Diptera: Tephritidae) was imported
from Eurasia and released in British Columbia, Canada in 1972 as a biological
control agent for Centaurea maculosa Lamarck and C. diffusa Lamarck, spotted
and diffuse knapweeds, respectively (Harris 1986). Populations of U.
quadrifasciata apparently migrated into the Western United States from Brit-
ish Columbia; U. quadrifasciata was detected in northern Idaho in 1980 (Gillespie
1983) and later in Montana in 1981 (Story 1985). Urophora quadrifasciata
populations were subsequently confirmed in California, Oregon and Washing-
ton (Maddox 1979). Urophora quadrifasciata was released in Quebec, Canada
in 1979 and in Massachusetts and New York in 1983 (Wheeler 1995). Urophora
quadrifasciata was also released by United States Department of Agriculture,
Animal Plant Health Inspection Service (APHIS) and other agencies from 1987
to 2002, and is now established throughout the northern United States and
Canada (Lang et al. 1997, Hoebeke 1993, Story 1985, Wheeler 1995, Wheeler
and Stoops 1996, Harris and Myers 1984, Reese and Story 1991). In 1994,
APHIS made a mixed release of U. affinis Frauenfeld (Diptera: Tephritidae)
and U. quadrifasciata in Isabella County, Michigan (Lang et al. 1997).

We began in 2002 to conduct a state-wide survey to determine the distri-
bution of Urophora spp. in Michigan. It became apparent that parasitism was
significant among Michigan populations of U. quadrifasciata. The scope of this
study was to survey as many counties as possible to determine if parasitism of
U. quadrifasciata and U. affinis was general throughout Michigan.

Parasitoids attacking Urophora spp. were previously surveyed in Montana,
Washington, Minnesota, South Dakota, Arizona, Wisconsin, Nebraska, and Wyo-
ming from 1988-1997. Three species of parasitoids attacking U. affinis in Montana
and Washington were collected during these surveys including Microdontomerus
anthonomi (Crawford) (Hymenoptera: Torymidae) (n = 7), Mesopolobus sp. (Hy-
menoptera: Pteromalidae) (n = 1), and Pteromalus sp. (Hymenoptera: Pteromalidae)
(n = 8). There were no parasitoids collected from U. quadrifasciata (Lang and
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Richard 1998, Turner et al. 1990). In 1985 Peter Harris reared three Parasi-
toids from U. quadrifasciata identified as Crataepiella trypetae Gradwell (Hy-
menoptera: Pteromalidae) by Carl Yoshimoto (Ottawa) (personal com. Peter
Harris). Surprisingly reports of parasitoids attacking U. quadrifasciata in
Canada or the United States are rare (Myers and Harris 1980, Harris and
Shorthouse. 1996). This paper documents the occurrence and relative severity of
parasitism of U. quadrifasciata in Michigan.

MATERIALS AND METHODS

Two hundred C. maculosa or C. diffusa seed heads were collected from
each of 106 sites in 59 counties in Michigan in late winter and early spring of
2002. The Centaurea sites sampled varied from a few plants to large infesta-
tions. Samples were collected from one to two Centaurea infestations per county
including as many counties as possible in one summer as time would permit. C.
maculosa and C. diffusa seed heads were hand collected by walking through the
Centaurea infestation and collecting one or more seed heads per plant. If a spray
of seed heads was included in a sample, two to four seed heads from various
parts of the spray would be broken off and dissected to check for parasitoids. The
seed heads were not collected from a predetermined location on each plant. The
two diffuse samples included in the study from Missaukee County, Norwich
township and Otsego County, Elmira township were from mixed stands of C.
maculosa and C. diffusa plants (Table 1). Fifty seed heads from each sample of
200 seed heads were dissected to count U. affinis and U. quadrifasciata galls
and observe any evidence of parasitism. Parasitoid larvae and pupae recovered
from the U. quadrifasciata galls in the dissected seed heads were placed in gel
capsules for rearing to adults. The remaining seed heads from the samples were
individually placed in 30 ml clear plastic cups to collect additional eclosed
parasitoid adults for identification. These samples were kept at room tempera-
ture. The cups were opened after 3 months and the contents examined. When
parasitoid adults were found, the seed head was dissected to confirm the iden-
tification of the host. Adult parasitoids that emerged from U. quadrifasciata
puparia or that completed their development in gel capsules were mounted and
sent to the United States Department of Agriculture, Agriculture Research
Service, Systematic Entomology laboratory (Beltsville, Maryland) for identifi-
cation. Voucher specimens are retained at the United States Department of
Agriculture, Animal Plant Health Inspection Service, Center for Plant Health
Science and Technology laboratory in Fort Collins, Colorado.

RESULTS

Establishment of U. quadrifasciata was previously confirmed in all 83 coun-
ties in Michigan (Lang et al 2001). Prerelease sampling of C. maculosa and C.
diffusa in Michigan by USDA APHIS personal in 1993 in of Chippewa, Clare,
Gladwin, Isabella, Delta, Dickinson, and Mackinac Counties yielded no Urophora
spp. in seed head samples. In 1994 prerelease surveys for U. affinis and U.
quadrifasciata were conducted in Chippewa, Isabella and Menominee Counties;
U. quadrifasciata was found in Menominee County, with 36 percent of the seed
heads infested and an average of 0.60 galls per seedhead (Lang et al 2001). In
2000 a few eclosed parasitoids were observed in bagged spotted or diffuse knap-
weed seed head samples from Michigan (J. Winkler, pers. comm.). In 2002, spot-
ted and diffuse knapweed samples from Michigan exhibited parasitism rates of
U. quadrifasciata as high as 60% (Table 1). Parasitism of U. quadrifasciata was
found in 54 of 59 counties (92%) sampled (Table 1). In 2002 five adult Pteromalus
sp. from U. quadrifasciata were found in one sample of C. maculosa seed heads
from Hennepin County, Minnesota in an APHIS Urophora spp. monitoring sur-
vey. There were no parasitoids found in U. affinis galls. The parasitoids from U.
quadrifasciata were identified as Pteromalus sp. by Dr. E. Eric Grissell of the
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United States Department of Agriculture, Agriculture Research Service, Sys-
tematic Entomology Laboratory in Beltsville, Maryland. Dr. Grissell could not
find any comparable identified specimens in the U. S. National Collection and
noted that the genus Pteromalus is poorly known and needs to be revised. Sev-
eral hyperparasites collected from the seed head samples were identified as
Macroneura vesicularis Retzius (Hymenoptera: Eupelmidae); this wasp attacks
many hosts.

DISCUSSION

Parasitoid attack on U. quadrifasciata in Michigan is considerable and
widespread. Pteromalus sp. belong to the Pteromalidae family which is wide
spread throughout North America. Pteromalidae are parasitic and attack a
wide variety of hosts (Borror et al 1976, Gordh 1979). Pteromalus elevatus
(Walker), an introduced parasitoid attacks many Tephritidae gall formers in-
cluding Urophora cardui (Linnaeus) a stem galler on Cirsium arvense, U. jaceana
Hering, a gall former in Centaurea nigra (black knapweed) flower heads and U.
stylata (Fabricius) a gall former in Cirsium vulgare flower heads. Pteromalus
musaeus (Walker) attacks Terellia serratula (Linnaeus), a gall inducer in C.
vulgare flower heads and Pteromalus caudiger (Graham) attacks Tephritis conura
Loew in Cirsium heterophyllum flower heads (Hoebeke and Wheeler 1996,
Peschken and Derby 1997, Redfern et al. 1992). The Pteromalus sp. we found
parasitizing U. quadrifasciata in Michigan needs further study to determine the
species, origin, hosts, distribution, damage to the U. quadrifasciata population
and if the attack will be sustained. Additional surveys in surrounding states
should be conducted to determine if this is a local phenomenon or if parasitism
by Pteromalus sp. is common in all U. quadrifasciata-infested areas.

ACKNOWLEDGMENTS

Thanks to Steve Miller, USDA, APHIS, PPQ, Robert Richard, USDA,
APHIS, PPQ, James Cuda, Entomology Department, University of Florida in
Gainesville, Florida for reviewing this manuscript, and to R. Patterson for help-
ing collect Centaurea seedhead samples for this study.

LITERATURE CITED

Borror, D. J., D. M. DeLong and C. A. Triplehorn. 1976. An Introduction to the Study of
Insects. Fourth ed. Holt, Rhinehart, and Winston pp: 658-664.

Gillespie, R. 1983. Bionomics of Urophora affinis Frauenfeld and U. quadrfiasciata
Meigen (Diptera: Tephritidae) in northern Idaho. M.S. Thesis, University of Idaho,
Moscow, Idaho.

Gordh, G. 1979. Pteromalus, pp: 809-810. In K. V. Krombein, P. D. Hurd, D. R. Smith
and B. D. Burks (eds.), Catalogue of Hymenoptera of America north of Mexico.
Vol. 1., Smithsonian Institutional Press: Washington, D. C.

Harris, P. 1986. Biological control of knapweed in Urophora quadrifasciata. Mg Canadex:
Insects - Diseases - Pests Bul. 641.613 Agriculture Canada.

Harris, P. and J. H. Myers. 1984. Centaurea diffusa Lam. and C. maculosa Lam. S. lat.,
diffuse and spotted knapweed (Compositae), pest status, pp. 127-137. In J. Kelleher
and M. A. Hulmes (eds.), Biological control programs against insects and weeds in
Canada 1969-1980. Commonwealth Agriculture Bureau, London.

Harris, P. and J. D. Shorthouse. 1996. Effectiveness of gall inducers in Weed biological
Control. Can. Entomol. 128: 1021-1055.

Hoebeke, E. R. 1993. Establishment of Urophora quadrifasciata (Diptera; Tephritidae)
and Chrysolina quadrigemina (Coleoptera: Chrysomelidae) in portions of east-
ern United States. Entomol News 104: 143.

8

The Great Lakes Entomologist, Vol. 36, No. 1 [2003], Art. 4

https://scholar.valpo.edu/tgle/vol36/iss1/4



24 THE GREAT LAKES ENTOMOLOGIST Vol. 36, Nos. 1 & 2

Hoebeke, E. R. and A. G. Wheeler Jr. 1996. Pteromalus elevatus (Walker) (Hymenoptera:
Pteromalidae): North American records of an immigrant parasitoid of the gall fly
Urophora jaceana (Diptera: Tephritidae). Proc. Entomol. Soc. Wash. 98: 87-92.

Lang, R. F. and R. D. Richard. 1998. Native Parasitoids attacking Urophora affinis
Frauenfeld (Diptera: Tephritidae), an introduced biological control agent of spot-
ted and diffuse knapweeds (Centaurea spp.) in the United States. Pan-Pacific
Entomol. 74: 223-227.

Lang, R. F., R. D. Richard and R. W. Hansen. 1997. Urophora affinis and U. quadrifasciata
(Diptera: Tephritidae) released and monitored by USDA, APHIS, PPQ as biologi-
cal control agents of spotted and diffuse knapweed. Great Lakes Entomol. 30:
105-113.

Lang, R. F., R. D. Richard, J. Winkler and G. Wheeler. 2001. Distribution of Urophora
affinis and U. quadrifasciata (Diptera; Tephritidae) for biological control of spot-
ted knapweed (Centaurea maculosa) and diffuse knapweed (Centaurea diffusa)
in Michigan. Great Lakes Entomol. 34: 31-42.

Maddox, D. M. 1979. The knapweeds: their economics and biological control in the
western states. USA Rangelands 1: 139-141.

Myers, J. H. and P. Harris. 1980. Distribution of Urophora galls in flower heads of
diffuse and spotted knapweed in British Columbia. J. Appl. Ecol. 17: 359-367.

Peschken, D. P. and J. L. Derby. 1997. Establishment of Urophora cardui (Diptera:
Tephritidae) on Canada thistle, Cirsium arvense (Asteraceae), and colony develop-
ment in relation to habitat and parasitoids in Canada. Ecol. Stud. 130: 53-66.

Redfern, M., T. H. Jones, and M. D. Hassell. 1992. Heterogeneity and density depen-
dence in a field study of a Tephritid – parasitoid interaction. Ecol. Entomol. 17:
255-262.

Reese, N. E. and J. M. Story. 1991. Host plant testing of Urophora quadrifasciata
(Diptera: Tephritidae) against Carthamus tinctorius and two North American
species of Centaurea. Entomophaga 36: 115-119.

Story, J. M. 1985. First Report of the dispersal into Montana of Urophora quadrifasciata
(Diptera: Tephritidae), a fly released in Canada for biological control of spotted
and diffuse knapweed. Can. Entomol. 117: 1061-1062.

Turner, C. E., E. E. Grissell, J. P. Cuda and K. Casanare. 1990. Microdentomerus
anthonomi (Crawford) (Hymenoptera: Torymidae), and indigenous parasitoid of
the introduced biological control insects Bangasternus orientalis (Capiomont)
(Coleoptera: Curculionidae) and Urophora affinis Frauenfeld (Diptera:
Tephritidae). Pan-Pacific Entomol. 66: 162-166.

Wheeler, A. G., Jr. 1995. Urophora quadrifasciata (Diptera: Tephritidae) introduced
seedhead fly new to Midwestern North America. Great lakes Entomol. 28: 235-
236.

Wheeler, A. G., Jr. and C. A. Stoops. 1996. Establishment of Urophora affinis on
spotted knapweed in Pennsylvania within new Eastern U. S. record of U.
quadrifasciata (Diptera: Tephritidae). Proc. Entomol. Soc. Wash. 98: 93-99.

9

Lang et al.: Attack of <i>Urophora Quadrifasciata</i> (Meig.) (Diiptera: Tephr

Published by ValpoScholar, 2003


	Attack of Urophora Quadrifasciata (Meig.) (Diiptera: Tephritidae) A Biological Control Agent for Spotted Knapweed (Centaurea Maculosa Lamarck) and Diffuse Knapweed (C. Diffusa Lamarck) (Asteraceae) by a Parasitoid, Pteromalus Sp. (Hymenoptera: Pteromalidae) in Michigan
	Recommended Citation

	vol36no1-2 (1).pdf
	5


