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 During the last decade, increased attention to yellow starthistle has resulted in 
development of a number of effective control strategies such as prescribed burning, treatment 
with clopyralid, and integrated techniques (DiTomaso et al. 1999a, 1999b; DiTomaso et al. 
2002).  Control techniques have been put into use by land managers, agencies, weed 
management areas, and transportation districts, often resulting in near eradication of local 
yellow starthistle populations.  Two years of preventing new seed production may be enough to 
reduce the yellow starthistle seedbank by more than 99% (Benefield et al. 2002).  Large-scale 
studies have shown that a prescribed burn during early summer of the first year followed by 
application of clopyralid during winter of the second year is an effective two-year treatment 
(DiTomaso et al. 2002).   
 However, if even a fraction of a percent of the original seedbank remains – or if another 
seed source exists nearby – yellow starthistle can rapidly reinfest a site.  At Sugarloaf Ridge 
State Park in Sonoma County, we used prescribed burns to prevent seed production for 3 
consecutive years (DiTomaso et al. 1999a), then monitored the site for four years following the 
final burn (Kyser and DiTomaso 2002).  The burn treatments reduced the yellow starthistle 
seedbank to 0.5% of the untreated control (approximately 50 seeds/m2 as compared to 10,000 
to 13,000 seeds/m2 in controls) and resulted in a 3- to 4-fold increase in cover of native 
broadleaf plants and a 50% increase in species diversity.  However, following the final burn, the 
surviving yellow starthistle seedbank launched a reinvasion of the site which brought the 
seedbank back to 80% of pre-burn levels four years later.  Native forb cover and species 
diversity dropped correspondingly.  “Nearly complete” control was not sufficient to restore the 
Sugarloaf grassland in the long term. 
 Consequently, follow-up monitoring and control are critical in restoration after yellow 
starthistle management.  After two years of preventing new seed production, the number of new 
plants emerging each year may be manageable by hand or with spot treatments.  For example, 
at Fort Hunter Liggett in Monterey County, we conducted a large-scale yellow starthistle control 
project using burning followed by clopyralid (Miller 2003).  During the summer after the 
clopyralid treatment we were able to hand-pull all escapes in about 30 person-minutes per acre, 
preventing any new seed recruitment.  It should be noted that during the following winter a new 
dirt road was graded across this field, disturbing the soil and apparently releasing some buried 
yellow starthistle seed.  This resulted in a new population along the road.  Thus, it may be 
advisable to avoid disturbing the soil during the follow-up period. 
 A dense, long-term starthistle infestation can reduce diversity of other plant species 
(DiTomaso et al. 1999a).  Under-represented components of the grassland system should be 
reintroduced to enhance grassland utility and biodiversity, resistance to reinfestation, and – 
possibly – ecosystem stability.  Revegetation may include vigorous forage species such as 
wheatgrass and clovers, or predominantly native species, depending on management goals.  In 
dryland range in California, establishing plants from seed can be problematic:  at sites in Fresno 
and Yolo counties seeded with a mix of perennial native species in fall 2002, seeds germinated 
at planting then failed during a 5-week dry period from November to December.  Using a 
rangeland drill and planting during winter can improve chances of seedling survival.  
 In a trial at UC Davis we established populations of different kinds of native grassland 
plants to evaluate which species, or combination of species, might be best at resisting 
infestation by yellow starthistle.  We established plots of Elymus glaucus, Grindelia camporum, 
Elymus + Grindelia, and mixed native annuals for one year before seeding with starthistle.  We 
monitored soil moisture down to 180 cm using neutron probe tubes in each plot.  We expected 
that Grindelia would occupy a similar niche to yellow starthistle, compete strongly for below-
ground resources, and perhaps exclude starthistle.  Indeed, Grindelia and yellow starthistle 
showed similar soil moisture use patterns, using more water and from deeper levels than 



 

 

Elymus alone.  However, Elymus was much more effective at preventing starthistle 
establishment.   In the summers two and three years after overseeding with yellow starthistle, 
Elymus plots had 4% and 2% yellow starthistle cover, respectively, while Grindelia plots had 
19% and 8% cover.  Elymus plots were resistant to invasion probably because Elymus allows 
so little light to reach the soil surface, especially in early spring.  We have shown previously that 
reduced light availability early in the season has a dramatic effect on yellow starthistle root and 
rosette growth (DiTomaso et al. 2003).  In contrast to the perennial species, populations of 
native annuals were quickly invaded.   
 Establishment of perennial grasses as the first stage in revegetation may give the 
additional advantage that if soil disturbance by drill-seeding results in release of buried yellow 
starthistle seed, the restorationist can use clopyralid or other selective broadleaf herbicides to 
control starthistle. 
 Recovery from a yellow starthistle infestation has three major components.  First, seed 
production must be prevented on a broad scale for at least two years.  Ideally, the final year 
treatment should not be a burn or other disturbance.  Second, the site should be monitored for a 
few succeeding years and escaped yellow starthistle plants should be removed before seed 
production.  Finally, the site should be revegetated to help withstand reinfestation.  Perennial 
grasses appear to provide effective suppression of yellow starthistle seedlings, and they also 
allow use of selective herbicides for yellow starthistle control.  Drill-seeding in winter gives the 
best chance for establishing seedlings on dryland range in California.   
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