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Abstract

 
The rust fungus, Puccinia jaceae (Otth) var. solstitialis, was released in California, USA, 
during 2003 as a biological control for yellow starthistle, Centaurea solstitialis L., 25 years 
after the organism entered containment as a candidate for biological control. It was the 
first plant pathogen released in the continental United States under the modern permitting 
system. 62 accessions of starthistle from around the state proved equally susceptible to the 
rust. From 2003-2006, greenhouse-based production of rust spores supported a state-wide 
distribution program. Field inoculations produced disease in 93% of 176 releases. Less than 
21% of the inoculated sites had disease reemergence after one year. Re-emergence declined 
each year with only 5% of the sites having disease after three years. In two sites the rust 
reappeared annually for five years. In one site, the rust spread over 37 acres within two years.
All of the known spore stages were detected naturally-occurring in the field. Hot and dry 
conditions limit repeated infections by urediniospores. However, mature green leaves and 
stems can support dense pustule development in certain regions of central California. The 
transition to teliospore production may be the limiting factor for epidemic development. 
The lifespan of severely attacked leaves was reduced. Chlorophyll levels were reduced in 
severely attacked leaves. Plants produced new leaves at the same rate regardless of infection 
level. Infection reduced pre-bolting plant volume and biomass but did not delay bolting 
initiation or reduce bolting height and had minor impact on bolting stem diameter. Mature 
plant biomass, total seedheads, and number of seeds per seedhead were not affected. Rust 
infection did not affect the attack rate or damage by other insect biological control agents or 
significantly decrease the competitive ability of starthistle. The capacity of yellow starthistle 
to compensate for early impacts of infection severely limits the ultimate impact of P. jaceae. 


