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The weevil Larinus curtus (Coleoptera: Curculionidae) is a natural enemy of yellow starthistle,
Centaurea solstitialis (Asteraceae:; Cardueae), in Eurasia, where both the plant and the insect
are native. This weevil is a candidate for the biological control of yellow starthistle in North
America, where the plant is a naturalized weed. The host-speciflicity of adult L. curfus was
investigated under laboratory conditions with no-choice host tests. Of 25 plant species
tested, including 7 other species of Cemaurea, oviposition was restricted to yellow starthistle
and 7 other congeneric species from Europe. Based on these tests and other information, L.
curtus appears safe to introduce into North America for biological control of yellow starthistle.

Introduction

Yellow starthistle (Centaurea solstitialis L..;
Asteraceae. Cardueae) is an annual species,
native to Eurasia, that has been accidentally
introduced into North America, where it is a
naturalized major weed of rangelands in the
western United States. It is also a weed of
alfalfa, cereal grains, orchards, vineyards,
roadsides, and recreational lands {(Robbins et al.
1870; Maddox and Mayfield 1985). Yellow
starthistle infests sevearal million ha in the
western United States {Maddox 1881; Maddox
et al, 1985) and it continues to spread (Maddox
and Mayfield 1885). The spiny flowerheads
render the weed unpalatable to livestock. ltis
toxic to horses in which it causes brain lesions
leading o "chewing disease,” nigropallidal
encephalomacia (Cordy 1978). At least 42
insect species attack yellow starthistle in italy
and Greece (Clement 1920). Three insect
species that attack the capitula are establishad
in the United States as of 1991 following their
importation from Greece (Maddox et al. 1986,

Turner et al. in press, Turner, unpublished data).
Larinus curtus Hochhut (Coleoptera:
Curculionidae) could effectively complement
these insects and contribute to the biclogical
control of yellow starthistie.

Meaethods and Materials

Taxonomy, Geographic Distribution, Host
Records and Life History

L. curtus belongs to the subfamily Cleoninae,
tribe Lixini, subgenus Larinomesius Reitter (Ter-
Minasyan 1967). It occurs in central and
southern Raly, Sicily, Sardinia, Greece,
Yugoslavia, Ukraine, the Caucasus region,
Turkey, Syria, lsrael, and Egypt (Sobhian and
Zwolfer 1985). The genus Larinus is associated
exclusively with host plants in the family
Asteraceae (Ter-Minasyan 1967, Zwilfer et al.
1971) and the genus may be exclusively
associated with the thistle tribe (Cardueae,
sensu fatoy (Hoffman 1954, Zwdlfer et al. 1971) -
and the genus Berkheya in the tribe Arctoteae in
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southern Africa (Clark 1990). The subgenus
Larinomesius appears to be strongly associated
with the thistie genus Centaurea (Zwélter et al.
1971, Sobhian and Zwélfer 1985). L. curtusis
not reported from any crop or ornamental plant
{Feview of Applied Entomology Series A 1913-
91, Zoological Record 1864-1991, Entomology
Abstracts 1970-86, Grandi 1951, Hoffman 1954,
Balachowsky 1963, Scherf 1964, Ter-Minasyan
1978, Fremuth 1982}, its only known host in the
field being C. sofstitialis (Zwilfer et al. 1971).

The weevil is univoltine. Adults feed on the
open capitula and oviposit among the florets of
flowering capitula (stages F-1 and F-2 of
Maddox (1981) and Fornasari et al. (1991). The
larvae feed inside the capitula on developing
seeds (Sobhian and Zwoler 1985, Sobhian and
Fornasari 1994},

Host-Specificity Studies

Host-specificity tests ware conducted during
1988-90 to assess the feeding, oviposition, and
longevity of L. curtus on selected test plants.
Adulls used were collected near Thessaloniki,
Greece, and shipped to the Rome, ltaly, and
Albany California, laboratories.

No-Choice Sleeve Cage Tests. These tests
were conducted in a quarantine greenhouse in
Rome at temperatures of 19-36%C, 28-96% RH,
and natural lighting during June-September.
The plant species used are listed in Tables 1-3.
Branches of the test plants were caged in black,
nylon tulle sleeve cages, each with 2 adult
males and 2 females. The adults were free to
move on the branch inside the cage. Branches
exposed to weevils were changed as necessary,
with new branches provided every 7-10 d, as a
new source of food, and the number of exposed
buds and flowers (or flowerheads), number of
flowers (or flowerheads) fed upon, feeding
damage, number of eggs laid, number and sex
of dead weevils, and number of eggs in
ovarioles were recorded. This procedure was
repeated until all beetles died. These
experiments were conducted from 25 June-3
October 1988, 5 July-12 September 1989, and
28 June-6 September 1990.

No-Choice Cage Tests. These tests were
conducted in a quarantine greenhouse in Albany
under natural lighting. They consisted of
multiple mating pairs placed inside a 1 m*

screen cage enclosing multiple potted plants of
1 test plant species per cage (Table 4). The test
plant taxa were: C. solstitialis from California, €.
americana Nuttall {native species from Arizona),
C. cyanus L. (minor ornamental and naturalized
weed from commercial seed packets),
Carthamus tinctorius L. var. $541 (safflower
variety grown in the north-central states), C.
tinctorius var. 4440 (variety grown in California),
and Cirsium douglasii de Candolle {native
species from California). For each cage test,
the number of weevil pairs used in a cage was
equal to the number of plants in the cage.
Weevils could move freely on and between
plants in a cage, and all test plants had capitula
at stages potentially suitable for feeding and
oviposition. Test plants were exposed to the
weevils for 21 d, after which the weevils were
removed from the cage. Tests were conducted
from 6 July-17 August 1988, and from 20 July-

- 24 August 1990. All capituia at a stage suitable

for oviposition (F-1 and F-2; see Fornasari et al.
[1991] for iflustrations of capitulum stages) were
tagged and considered as test capitula, and
were later dissected and examined for eggs,
larvae, or larval feeding damage. The
dissections were carried out 1-7 August 1989,
and 3-24 August 1990.

Resulis and Discussion
No-Choice Sleeve Cage Tests

Oviposition occurred almost exclusively on C.
soistitialis, with a few eggs also faid on C.
maculosa Lam. and C. scabiosa L.. Heavy
feeding occurred on only C. solstitialis and C.
calcitrapa L. (the leaves of the latter were
heavily attacked, but no eggs were laid). There
was also some feeding on C. napifolial., C.
macultosa, C. scabiosa, C. cyanus L., C. diffusa
Lam., and Tanacetumn parthenium Sch.-Bip.
Minimal feeding was recorded on Cirsium
undulaturm (Nutt.) Spreng. and C. tinctorius, and
no feeding was observed on Cynara scolymus
L. and Hefianthus annuus L.

No-Choice Cage Tesls

Oviposition attempts were observed only on
yellow starthistle. Some adult feeding was
observed on the flowers of all {est plant taxa,
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Table 4. Larinus curtus no-choice, host-specificity cage tests in greenhouse guarantine,
Albany, California, 1989-90. One mating pair was used per test plant.

Mo. of No. of % Test Capitula with
Test Plant (Year Tested) Piants Capitula Eggs, Larvae or Larval
Tested Tested Feeding Damage
Centaurea solstitialis L. (1989) 5 59 30.5
C. sofstitialis (1990) ] 107 10.2
C. americana Nuttall (1989) 10 30 0
C. cyanus L. (1989) 10 254 0
Carthamus tinctorius L. var. 8541 (1989) i0 34 0
C. tinctorius var. 4440 (1889) 7 151 0
Cirsiurm douglasii de Candolle (1989) 4 43 0
C. douglasii (1990) 7 158 0
with the greatest amount on yellow starthistle Acknowledgments

and the least on Cirsium douglasii. Eggs,
larvae, and tarval feeding damage were found
only on yellow starthistle (Table 4).

Conclusions

Twenty-five plant species were tested, including
20 species of Asteraceae, 13 of which are in the
thistle tribe (Cardueae). The highest amount of
adult feeding was on yellow starthistle and a few
other Centaurea spp. (Tables 1-3), even when
these tests were conducted under no-choice,
starvation conditions, Qviposition occurred only
on yellow starthistle and, to a lesser degree, on
two other species of Centaurea (C. maculosa
and C. scabiosa) (Tables 1-4). There was no
oviposition and only light adult feeding on the
most closely-related economic plant species
(safflower and artichoke) or native North
American species (C. arericana, Cirsium
douglasii, C. undulatum) tested (Tables 1-4).
These labaratary host-specHficity test results are
congruent with a field plot test carried out in
Greece and reported by Groppe et al. {1980}, in
which the weevil oviposited and reproduced only
on yellow starthistle, but not on safflower,
artichoke, sunflower, C. diffusa, C. maculosa, or
Cirsium creticum, These laboratory and field
host-specificity test resulis, together with the
fact that yellow starthistle is the only recorded
field host of the weevil, strongly indicate that L.
curtus is narrowly host-specific and would be
safe to introduce into North America for the
biological control of yellow starthistle.

We thank L. Andres, F. Herard, and L. Knutson
for reviewing the manuscript, R. Sobhian for
collecting the L. curtus used for these studies,
and K.L. Chan, K. Melvin and K.C. Jones for
assisting with the host tests in Albany.
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