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• Evidence in many 
systems says …

• How? By what 
mechanisms?

• How does a 
species transition 
from established 
to spreading?

• Does evolution
(=heritable 
change in a 
population over 
generations) 
facilitate this 
transition? 

YES!
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Invasions and hybridization

• Increase reproductive output
– Purging deleterious alleles
– Fixed heterosis
– Transfer of adaptations

• Enhance ability to respond to selection increase 
reproductive output
– Increasing genetic variation 

Ellstrand and Schierenbeck 2000 PNAS
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Question and approach

• Question
– Has hybridization between Raphanus species created a 

new, more invasive lineage of plants in California?

• Approach
– Compare the reproductive output of hybrid-derived 

California wild radish to that of its progenitor parents.
• Common garden design
• Multiple years
• Multiple, contrasting environments
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Design and analysis
• Two sites and two years

– Riverside 2005 and 2006
– Irvine 2006

• Complete randomized blocks
– 5 populations of California wild radish (x50 indivs each)

• San Luis Obispo Co., San Mateo Co., Riverside Co. 1, Riverside Co. 2, 
Tulare Co.

– 3 populations of R. raphanistrum (x50 indivs)
• Denmark, Rhode Island, Mexico

– 4 cultivars (x50 indivs)
• Black Spanish, Cherry Belle, French Breakfast, White Icicle

• Traits measured
– Proportion surviving to reproduce, total number of seeds produced

• Analysis of variance
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Conclusions

• Hybrid-derived California wild radish generally 
survives and reproduces better than either of its 
progenitor parents.
– Implication: Invasiveness can evolve via hybridization.

• The reproductive output of California wild radish
populations interacts significantly with the 
environment.
– Implication: Hybrid-derived populations are diverse 

and distinct from one another, which could help explain 
their invasion into the myriad varied environments in 
California.   
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