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Finding optimism for effective conservation in weed-
invaded southern California

• A very brief and incomplete history 
of invasion in southern California

• Invasion and environmental change
• Challenges of weed management in 

southern California
• Sources of optimism in the face of 

weed invasion



What did Los Angeles look like pre-colonization?





Philip J. Ethington, Beau MacDonald, Gary Stein, William Deverell, and Travis Longcore

Historical Ecology of the Los Angeles River Watershed 
and Environs



Ronald L. Williams

The lost prairies of Los Angeles



Photos: LA Times 2019
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Black mustard
Brassica nigra





El Camino Real, 1906

Water & Power Associates



Mission San Fernando c. 1857

Water & Power Associates



The Plant Content of Adobe Bricks
George W. Hendry, Margaret P. Kelly

California Historical Society Quarterly (1925)



Old Plaza Church - 1869



Ranchos in Los Angeles County



“She says of San Clemente that like the 
other islands it is drying up and that 
the Mesembryanthemum will soon 
take it – it is rapidly increasing and 
eventually it will take the place of 
everything else.”

Excerpt from journal of Willis Jepson during 1908 visit 
to Catalina Island discussing the spread of the invasive 
ice plant throughout the Channel Islands as described 
to him by Blanche Trask



“Nicotiana glauca 
beginning to take over 
the deep canyons”

Willis Jepson
July 12, 1908



Downtown Los Angeles 1895



CCC Spreading mustard seed in post-fire chaparral - 1935



Mustard-fueled fire in Topanga Canyon 1943



Construction of 405 Freeway - 1957





Al Seib, Los Angeles Times



Euphorbia terracina

New invasives are 
emerging all the time

New introductions, or previously 
introduced plants finally making 
the move?



Nonnative plant invasion in California



Stages of Plant Invasion
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How will invasion environmental change impact 

California’s native plant communities?



Scott Gibson



How will environmental change impact 

California’s native plant communities?

Extreme 
drought

Nitrogen 
deposition

Nonnative 
plant invasion



Nitrogen gas makes up about 78% of the 
Earth’s atmosphere… 

…yet bioavailable nitrogen is limiting in most ecosystems.

N-Fixing 
Bacteria

Lightning



Nitrogen deposition: The input of reactive nitrogen 
from the atmosphere to the earth’s surface

David Iliff 2005
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Galloway et al. 2008



Nitrogen Deposition in Southern California



Climate change and extreme drought

D. Breshears (2005)

In addition to reactive N, air pollution also contains 

greenhouse gases…

Global change-type drought: when precipitation is below 

long-term averages under hotter temperatures  





Invasive annual grasses in California

Avena fatua Bromus diandrus Bromus rubens



Invasive annual grasses in California

Avena fatua Bromus diandrus Bromus rubens



Invasive annual grasses are linked to increased 
fire frequency in California

Source: CAL FIRE, frap.fire.ca.gov/data, Fire Perimeters 2013
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How will multiple drivers of global 
change impact coastal sage scrub of 

the Santa Monica Mountains?
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Nitrogen deposition reduces forb richness of an 
already  imperiled plant community

N Deposition (kg ha-1 yr-1)
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Nitrogen deposition is associated with reduced 
diversity & increased invasion
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Nonnative cover (%)
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Experimental N Addition Plots in the 
Santa Monica Mountains
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Nitrogen deposition exacerbates native shrub loss 
and invasion during extreme drought

Valliere, J. M., I. C. Irvine, L. Santiago, and E. B. Allen. 2017. High N, dry: Experimental 
nitrogen deposition exacerbates native shrub loss and nonnative plant invasion during 
extreme drought. Global Change Biology.
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How do you find optimism in the face of such 
challenges?



Successful weed management and restoration 
projects



Italian thistle control in the Santa Monica Mountains
Joey Algiers, NPS







2009: Yellow star thistle infestation



2015: After years of control, native 
tarweed takes its place



2017: Still native tarweed



2019: Post-fire, native California 
poppies appear early in the season



2019: Tarweed returns later in the 
growing season



Non-chemical weed control and restoration of coastal 
sage scrub
Sandy DeSimone, Audubon’s Starr Ranch



2001: Prior to artichoke thistle control



Following weed control and seed-based restoration



2001: Prior to artichoke thistle control



Strip-seeding and passive 
recruitment following 
invasive control



Following weed control and seed-based restoration



Other sources of inspiration (for me)



Coastal sage scrub persistence 
despite extreme drought (and N 
deposition)



Remnant natives in urban areas



Native plants spared during 
roadside weed control



The next generation of 
applied ecologists and land 
managers



Fruitful collaborations 
between researchers and 
land managers

Cal-IPC plays a critical role in 
facilitating such 
collaborations



Al Seib, Los Angeles Times

Greater public awareness of 
invasive plants





Finding optimism for effective conservation in weed-
invaded southern California

Thank you!
jvalliere@csudh.edu
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