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Yellow star thistle 

(Centaurea solstitialis)



(a) Yellow starthistle flower head; (b) Bangasternus orientalis adult; (c) Eustenopus villosus adult; 

(d) Larinus curtus adult; (e) Chaetorellia spp. adult; (f) Urophora sirunaseva adult; (g) Puccinia 

jaceae var. solstitialis (images: USDA-ARS)
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YST Site Selection

• Identified potential study sites using a light 

pollution map, iNaturalist, 

CalWeedMapper, and Calflora 

observations

• Scoped out sites to confirm presence of 

YST, accessibility, artificial light sources

• Aimed for half low light sites (0-5 lux) and 

half high light sites (5-20 lux) in each 

city/region

• 70 sites total 

Map of study sites



Methodology

Environmental Measurements Biological Measurements

Parameter-elevation Regressions on 

Independent Slopes Model

Database of Road Transportation 

Emissions (DARTE)—Tons CO2 per km2



GLM model: insect damage presence ~ mean illuminance (lux) + site mowing status + 

         seedhead diameter + mean temperature (between March and October) + total 

precipitation (between March and October) + seedhead developmental stage + DARTE vehicle 

pollution (1km buffer, tons of CO2 per km2)



The negative 
effect of ALAN is 
3x stronger 
when vehicle 
pollution is high!



Next steps:
– Seed production data processing and analysis

– Analyzing data on density of biocontrol agents 
and abundance of different agent species

– Community composition analysis using sweep 
net data

ALAN and vehicle pollution significantly reduced the probability of 

insect damage



Thank you!

mshanselfriedman@ucdavis.edu

Meineke lab websiteMy website

Please email me with any questions/comments! 
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