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The application of classical biological control to help manage weeds in California has 
had several important successes (e.g., St. Johnswort, tansy ragwort, puncturevine, and musk 
thistle; see Nechols et al. 1995). However, research activity by federal agencies on biological 
control of weeds that are important in California decreased during the 1980s and 90s. This trend 
has recently changed. Over the past four years, the number of scientists working on biological 
control of weeds at the USDA Agricultural Research Service laboratory (ARS) in Albany, CA, 
has increased from 1 to 6. The ARS European biological Control Laboratory (EBCL) in 
Montpellier, France, is now occupying a new building and has a new entomologist and a plant 
pathologist working on weed targets. Scientists in other state, federal and foreign institutions are 
also involved in research on an increasing number of target weeds. This paper presents a brief 
update on activities and accomplishments of many of these projects. 

Yellow starthistle (Centaurea solstitialis) 
Five of six insects introduced to control yellow starthistle have become established in 

California (Smith et al. 2000). California Department of Food and Agriculture (CDFA) 
scientists have widely distributed these five insects, but only three are widely established. A 
seventh species, the false peacock fly (Chaetorellia succinea) was accidentally introduced in 
1991 (Balciunas & Villegas 2001) and is now widespread. CDFA scientists have been 
intensively monitoring at least 3 sites to measure impact of these seedhead insects on yellow 
starthistle populations; however, these insects have not substantially reduced the weed 
population (Pitcaim et al. 2001). The hairy weevil (Eustenopus villosus) and false peacock fly 
(Chaetorellia succinea) appear to be having the most impact on seed reduction, but there are still 
too many seedlings being produced. Two sites in Oregon, where there are large numbers of 
these insects, show substantial reduction of yellow starthistle, but it is unknown how much of 
this reduction was caused by the insects (E. Coombs, personal communication). 

The accidentally introduced, false peacock fly has been studied to determine if it poses a 
risk to safflower or to native Cirsium thistles. Although this insect can oviposit and completed 
development on several safflower varieties in no-choice laboratory experiments, in open field 
experiments it did not (Balciunas and Villegas 2001). In a survey of 47 commercial fields, 
infested seedheads were found in only one, which was planted as a cover crop rather than for 
commercial harvest, and only 1-5% of the seedheads were attacked. A survey of Cirsium thistles 
near infested yellow starthistle found no infestations of Cirsium species by this fly (Villegas et 
al. 2001). However, the false peacock fly has been reared from Napa thistle (Centaurea 
melitensis) and Sicilian thistle (Centaurea sulphurea) (Woods and Popescu 2000) and can 
develop on the native species Centaurea americana (Woods et al. 2001). 

Scientists are currently evaluating new agents to attack vegetative parts of the plant. A 
petition to release the rust pathogen, Puccinia jaceaee var. solstitialis, has been recommended 



for approval by the Technical Advisory Group (TAG), a scientific advisory group to USDA- 
APHIS, and we are anticipating the first releases after sufficient quantities of the agent are 
available. The root weevil, Ceratapion basicorne, which is very common in central Turkey, is 
now being evaluated in quarantine to determine if it is sufficiently host specific. The insect can 
oviposit on safflower in no-choice experiments, but further laboratory and field experiments in 
Turkey will be conducted. Several other prospective agents have been identified, including a 
stem-borer (Psilliodes sp. nr. chalcomera), a blister mite (Aceria sp.), a rosette fly (Botanophila 
turcica), and a phytoplasma-like organism. 

Salt cedar (Tamarix spp.) 
The leaf beetle, Diorhabda elongata, introduced from China has been released in 6 states, 

including 3 sites in California. Initial releases were in field cages to observe the effects on the 
target weed, because of concerns for nontarget effects on the southwestern willow flycatcher. 
The insect has multiplied well inside the cages and caused extensive defoliation of salt cedar. 
However, it appears to do better in northern states, where it has multiple generations. In 
California, it apparently enters diapause in midsummer, so scientists plan to test insects from the 
Mediterranean to see if they are better adapted to our latitude (R. Carruthers personal 
communication). In 2001, the cage was removed from the first Californian release site, and 
studies on insect population dynamics, the effect of indigenous predators, and impact are being 
conducted. 

The ARS laboratory in Temple, TX has submitted a petition to USDA-APHIS for 
permission to release the flower gall weevil, Corimalia tamarisci. Two other insect agents have 
been introduced into quarantine laboratory for host specificity evaluation: another flower gall 
weevil, Corimalia palidula, and the gall midge, Psectrosema nigrum, both from France. Other 
prospective agents include: a gall moth (Amblypalpis tamaricella) from Kazakhstan, and a leaf- 
feeding weevil from France. 

Russian knapweed (Acroptilon repens) 
The stem gall-forming nematode, Sanguinia picridis, which was first released in 1984, 

appears to have impact only at wet sites. CABI-Bioscience, in Switzerland, and Montana State 
University have been evaluating new agents for introduction. Petitions for release have been 
submitted to USDA-APHIS for two seedhead gall flies, Urophora kasachstanica and U. 
xanthippe, from Uzbekistan and Kazakhstan. Although these flies oviposited on a few other 
plants, including Centaurea americana, in the laboratory, they were very specific in field 
experiments. Scientists expect to submit a petition for the stem gall wasp, Aulacidea 
acroptilonica) in 2002 (J. Littlefield, personal communication). Other agents being evaluated 
include a foliage mite (Aceria sobhiani), root boring moth (Cochylimorpha nomanda), and a 
root/stem mining fly (Napomyza sp. nr. lateralis). 



Cape ivy (Delairea odorata; =German ivy; =Senecio mikanoides) 
Agents for Cape ivy are being evaluated by the ARS Albany laboratory and their 

collaborators in South Africa. The stem gall fly (Parafreutreta regalis) and stem-boring/leaf- 
mining moth (Acrolepia n. sp. [Plutellidae]), both look specific so far, but more testing is needed 
before submitting a petition. The moth larvae seriously damage the leaves and stems, frequently 
killing the whole portion above the area attacked. The gall fly appears to inhibit further growth 
of the stem. The stem-boring moth (Diota rostrata [Arctiidac]) attacks several host plants in no- 
choice tests and in the field in South Africa and may be eliminated from consideration (J. 
Balciunas, personal communication). 

Brooms 

Australian CSIRO and CABI-Bioscicnce scientists have been evaluating agents for 
Scotch broom (Cytisus scoparius), with the support of New Zealand and Oregon. Recently, 
French broom (Genista monspessulana) has been added to this project. Great efficiencies could 
be realized by creating a single project to develop agents for these and other closely related 
weeds: Gorse (Ulex europaea), Portuguese broom (Cytisus striatus), and Spanish broom 
(Spartium junceum). Attempts arc being made to obtain long-term funding for an "International 
Broom Initiative" by a group including CDF, CDFA, CalTrans, CDPR, USDA and others. More 
information is available on the intcrnet at http://www.calcppc.org. 

French broom. There arc two agents for French broom which appear to be host specific, but 
they still require further testing: a psyllid (Arytainilla hakani) and seed weevil (Lepidapion 
argentatum) (A. Shcppard, personal communication). Other potential agents include: 2 moth 
leaf miners (Trifurcula serotinella, Coleophora trifarella), two beetle seed feeders (Bruchidius 
villosus, Pachytychius sparsutus), a beetle root feeder (Peritelus senex), and a stem miner fly 
(Chyliza leptogaster). 

Scotch broom. The seed beetle, Bruchidius villosus, was accidentally introduced in North 
Carolina. Host specificity tests showed this beetle to be specific to Scotch broom and other 
closely-related broom species and was approved by USDA-APHIS for movement within the 
United States. It was recently released in Oregon in 2000 (E. Coombs, personal 
communication); petition to release B. villosus in California is being developed. 

Gorse. A petition will soon be submitted to TAG for the introduction of the thrips, 
Sericothrips staphylinus, to control gorse (E. Coombs, personal communication). The spider 
mite, Tetranychus lintearius, heavily infested gorse soon after being established in the late 
1990s, but it is now compromised by predatory mites. The seed weevil (Apion ulicis) appears to 
be widely distributed. The tip moth (Agonopterix nervosa) was accidentally introduced in the 
1920s, but its host specificity is unknown. 

Russian thistle (Salsola tragus) 
Two previously released moths, a stem borer (Coleophora klimeschiella) and a leaf- 

mining case-bearer (C. partheniea) are considered to be widespread in California; however, their 
numbers are too low to impact the weed (Goeden and Pemberton 1995). The ARS laboratories 



in France and Albany are evaluating several new agents. A blister mite (Aceria salsolae) looks 
specific so far, and is now in the Albany quarantine undergoing further testing. A gall midge 
(Desertovelum stackelbergi) also looks very specific in field tests in Uzbekistan, attacking 
Russian thistle type A much more than type B (S. tragus has 3 known genotypes; Ryan and 
Ayres 2000). This midge failed to oviposit on any test plants in the Montpellier laboratory last 
summer, delaying further work. The plant bug, Piesma salsolae, has failed host specificity tests, 
but testing will continue on the seed moth, Gymnancyla canella. Several other potential agents 
are also being studied including a root weevil (Baris soricinae), stem weevil (Lixus salsolae). 
rust pathogen (Uromyces salsolae). 

Scotch thistle (Onopordum acanthium) 
Two insects (seedhead weevil, Rhinocyllus conicus and crown weevil, Trichosirocalus 

horridus) introduced for musk thistle (Carduus nutans) control do not attack Scotch thistle. 
Australia has an active program and has released six insects, four of which are well established. 
This gives us a head start, except that Australia does not have any native Cirsium species to 
worry about. The ARS Albany laboratory has evaluated two of these agents: a rosette weevil 
(Trichosirocalus n. sp.) and a stem-boring weevil (Lixus cardui). Trichosirocalus n. sp. 
oviposited on 11 other thistle species, and developed on 1 other species (Cirsium occidentale) in 
quarantine tests (J. Balciunas, personal communication). Two populations of Lixus cardui, from 
France and Greece, oviposited and developed on some native Cirsium species, so both of these 
insects have been eliminated. Additional agents that could be tested include: a seedhead weevil 
(Larinus latus), a rosette moth (Eublema amoena), a rosette fly (Botanophila spinosa) and a 
seedhead gall fly (Urophora tenebrans). However, ARS activities have been suspended until 
additional funding is obtained. 

Rush Skeletonweed (Chondrillajuncea) 
Three introduced agents (a gall mite (Eriophyes [=Aceria] chondrillae), gall midge 

( Cystiphora schmidti), 
and rust pathogen (Puccinia chondrillina)) are established but have not controled the weed in all 
areas (Rees et al. 1996). Good control of rush skeletonweed occurs in California where plants 
are susceptible to attack by the rust. Plants in Idaho appear resistant to the rust so control has not 
been achieved there. CABI-Bioscience, in Switzerland, and Montana State University have been 
evaluating new agents for introduction. A root moth (Bradyrrhoa gilveolella) from northern 
Greece has been evaluated for specificity, and a petition has been recommended for approval by 
TAG, and USDA-APHIS is working on the Environmental Assessment (EA). Permission to 
make the first release is anticipated for 2002 (J. Littlefield, personal communication). 
Exploration in the Republic of Georgia has found several new pathogens and a fly leaf-miner. 

Hoary cress (Cardaria draba) - EBCL & CSIRO 

Both CABI-Bioscience and the ARS-EBCL are working on the discovery and evaluation 
of new agents for hoary cress. The gall mite, Aceria drabae, has been found in many countries 



in eastern Europe. So far the mite has attacked only hoary cress in field and laboratory trials, and 
has not attacked four Lepidium species (Littlefield, personal communication). Threatened, 
endangered and rare plant species still remain to be tested. Several species of Ceutorhynchus 
beetles that attack the seeds, stem and root are also being evaluated. 

Purple loosestrife (Lythrum salicaria) 
Biological control agents have achieved high levels of control in the eastern U.S. and at 

sites in Washington and Oregon. Available agents are" Two leaf-feeding beetles (Galerucella 
calmariensis and G. pusilla), a root-feeding weevil (Hylobius transversovittatus), and a flower- 
bud weevil (Nanophyes marmoratus). CDFA began releasing these insects in 1996 at sites in 
California, and 3 of 4 agents appear to have established. Population numbers still occur at low 
levels. 

Giant reed (Arundo donax) 
ARS-EBCL and ARS-Albany began exploring for agents for giant reed in 2001. Several 

agents worthy of further evaluation have already been found: a bagworm, leaf-mining moth and 
flower moth (in the Indian subcontinent); a stem-mining wasp (Tetramesa, Eurytomidae) and a 
root-borer (in the Mediterranean). Other agents are still being identified. 

Knapweeds (Centaurea spp.) 
Spotted knapweed (Centaurea stoebe ssp. micranthos [maculosa]). Six agents are 

established in California on spotted knapweed, but this weed is generally targeted for 
eradication. Three insects attack the seedhead (Urophora affinis, Urophora quadrifasciata (not 
released but immigrated and now common), Terellia virens, and Larinus minutus) and two 
attack the root (Agapeta zoegana, and Cyphocleonus achates). These agents may be 
beginning to exert pressure on spotted knapweed in other states (Story et al. 2000), but it is likely 
that additional agents are needed, especially in colder habitats (Smith 2001). ARS-EBCL is 
reactivating foreign exploration to find new agents that attack the rosette crown. 

Diffuse knapweed (Centaurea diffusa). Weed populations have decreased to innocuous 
levels within a few years in the presence of high densities of the seedhead weevil (Larinus 
minutus) and root insects (Sphenoptera jugoslavica, Agapeta zoegana, and Cyphocleonus 
achates) in Montana, Washington and Oregon. Six agents are established on diffuse knapweed 
in California. CDFA has documented 85% infestation of seedheads by two weevils (Larinus 
minutus and Bangasternus fausti) at a site in Trinity county; however, knapweed plant densities 
have not yet decreased (Joley et al. 2001). 

Squarrose knapweed (Centaurea virgata ssp. squarrosa). CDFA has released two seedhead 
weevils (Larinus minutus and Bangasternus fausti) on squarrose knapweed to see if they would 
attack it. Seedhead weevil (L. minutus) populations rapidly increased, and after 3 years, they are 
attacking over 90% of the seedheads (Woods and Popescu 2001). 



Other targets for foreign exploration 
Other weeds recently added to the list of targets for foreign exploration include: perennial 

pepperweed (Lepidium latifolium), teasel (Dipsacus sativus), and medusahead (Taeniatherum 
caput-medusae). 

Two older projects have recently been suspended because of delays in receiving feedback 
from the U.S. Fish and Wildlife Service on the acceptability of proposed agents: Houndstongue 
(Cynoglossum officinale) and Sulfur cinquefoil (Potentilla recta) (J. Story, personal 
communicaton). Canadians are continuing to support the search for new agents of Canada thistle 
(Cirsium arvense) in central Asia. In 2000 & 2001 the planthopper, Prokelisia marginata, was 
introduced into Willapa Bay, Washington for biological control of Salt marsh cordgrass 
(Spartina alterniflora). It is established, and its spread and impact are being studied. 
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