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Biological Control of Russian Thistle 
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Russian thistle, Salsola kali (Chenopodiaceae), was introduced into the USA from
Russia in the late 1800s and has become one of the most troublesome weeds in the drier
regions of North America.

Explorations during 1996 and 1997, with financial support of CDFA, in Turkey,
Uzbekistan, China, and France, resulted in discovery of several promising natural enemies
for biological control of the weed. The five top candidates are prioritized here:

1- The mite, Aceria salsolae DeLillo and Sobhian (Acari : Eriophyidae). Studies car-
ried out in Turkey showed that the mite attacks the Russian thistle from California and did
not attack the other six species or varieties tested, including sugar beet, table beet, and
spinach.

2- Piesma salsolae (Piesmidae). This is a gregarious species and heavily damages its
host plant. According to the available literature and field observations, its host range is
restricted to Russian thistle.

3- Gymnancella canella Denis and Schiffemueller (Pyralidae). The larvae of this moth
have serious negative effects on seed production. According to the available literature and
field observations, the host range of the species is restricted to Russian thistle

4- The gall midge Desertovellum stackelbergi (Cecidomyiidae). Heavy gall formation
reduces plant size and seed production. The species has been reported only on Russian
thistle.

5- Uromyces salsolae, a rust disease. Infected plants remain stunted and produce
fewer seeds. Its host range seems to be restricted to Russian thistle.

Arthropods Associated with Tropical Soda Apple,
Solanum viarum, in the Southeastern U.S.A. 

D. L. SUDBRINK, JR.1, G. L. SNODGRASS2, C. T. BRYSON3, J. C. MEDAL4,
J. P. CUDA4, and D. GANDOLFO5

1USDA-ARS, Biological Control & Mass Rearing Research Unit, P.O. Box 225,
Stoneville, Mississippi 38776, USA

2USDA-ARS, Southern Insect Management Research Unit, P.O. Box 346,
Stoneville, Mississippi 38776, USA

3USDA-ARS, Southern Weed Science Research Unit, P.O. Box 350,
Stoneville, Mississippi 38776, USA

4Entomology and Nematology Department, University of Florida, P.O. Box 110620,
Gainesville, Florida 32611, USA

5USDA-ARS, South American Biological Control Laboratory,
Bolivar 1559, 1686 Hurlingham, Buenos Aires, Argentina



Session 3 abstracts248 Proceedings of the X International Symposium on Biological Control of Weeds
4-14 July 1999, Montana State University, Bozeman, Montana, USA

Neal R. Spencer [ed.].  (2000)

Tropical Soda Apple (TSA), Solanum viarum, is an invasive shrub native to Argentina,
Brazil, and Paraguay. Its abundant fruits and seeds are disseminated by cattle, wildlife,
and movement of contaminated seed, hay, and sod, which has facilitated its spread to Asia,
Africa, and North and Central America. TSA was introduced into the U.S.A. in Florida in
the 1980’s. Its rapid dissemination has led to infestation of more than 0.50 million ha (1.25
million acres) of agricultural and natural areas in Florida and eight other states (Alabama,
Georgia, Louisiana, Mississippi, North Carolina, Pennsylvania, South Carolina, and
Tennessee). Investigations of arthropods associated with TSA have been conducted in the
southeastern U.S.A. to identify potential biological control agents and any niches they
might occupy. More than 75 spp. of arthropods were collected from TSA. Many species
were incidental, but approximately 2/3 were phytophagous. Some of these herbivores
included polyphagous pests such as Heliothis virescens, Pseudoplusia includens, and
Nezara viridula. Several oligophagous foliovores that fed on TSA are also pest species,
such as Manduca sexta, Leptinotarsa decemlineata, and Keiferia lycopersicella. Other
native oligophages specializing on Solanaceae also fed on TSA, such as a mirid called the
suckfly, Tupiocoris notatus, and a pyralid, Lineodes integra. Tupiocoris notatus caused
severe leaf chlorosis on TSA and was found throughout the growing season, with popula-
tions reaching maximum densities in Autumn (up to 500/plant). Lineodes integra cut and
tied leaves and damaged TSA foliage in the field and completely defoliated potted TSA
plants in the greenhouse. In the southeastern U.S.A., impact of herbivory of existing
arthropods on TSA is apparently limited as this weed continues to grow, reproduce, and
spread at an alarming rate. Several niches are available for exploitation by imported South
American natural enemies of TSA.
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More than 200 fungal isolates have been collected from MAM in China, and 30 have
been screened for biological control of this alien invasive weed, which is of potential
importance in the eastern United States. Pathogenicity assays were conducted in the con-
tainment greenhouse facility at the FDWSRU. Inoculation methods included: spraying
foliage with fungal spore suspensions, drenching soil, or stabbing plant stems with infest-
ed toothpicks.  Isolate SM1-2, collected from a wilting MAM plant in Liaoning Province,
China, caused wilting and death in 50% of toothpick-inoculated plants within one week.




