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~90 - 95% destroyed, altered or degraded 







High edaphic 
heterogeneity in 
a vernal pool 
landscape



• Phenotypic and genetic differences within populations 
have been documented across large and small-scale 
environmental gradients 

– 1930’s Clausen, Keck and Hiesey study is a classic 
example.



• Locally adapted populations have been documented 
among many plant species across large and small-
scale environmental gradients,

Smith et al., 2011; Waser and Price, 
1985;https://www.fs.fed.us/psw/topics/forest_genetics/cons_biol_wright.shtml; Elam, 1998



• Locally adapted populations have been documented 
among many plant species across large and small-
scale environmental gradients,

• it is unknown if vernal pool plant species have this 
scale of soil adaptation.

Smith et al., 2011; Waser and Price, 
1985;https://www.fs.fed.us/psw/topics/forest_genetics/cons_biol_wright.shtml; Elam, 1998



Does soil type matter to vernal pool 
plant species? 
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plant species? 

? 
=



Common garden greenhouse 
experiment

My question: Is plant growth and performance of an 
endemic vernal pool plant species affected by soil type?





Study soils



Study soils

• Arkley, 1962
• Marchand, 1976
• Allwardt, 1981
• Vollmar, Holland and others 



Corning

Keyes

Redding

● 9 vernal pools
● 3 soil types
● 4000+ seeds used 
● 855 seedlings transplanted for 

this experiment

Methods: Reciprocal randomized block 
design 



● 4000+ seeds to germinate
○ <26% germination in pilot trial
○ 1401 seeds germinated for 

experiment 

● 855 seedlings 
transplanted

Methods: Germination and planting



Methods: Germination and planting



Fitness measures

Phenotypic trait measurements indicative of plant 
fitness: 

○ Survival
○ Final plant height 
○ Final root length  
○ Plant biomass
○ Total number of flowers
○ Final reproductive output = (total buds + total 

flowers)
○ Reproductive success (fruits per flower) 



Results



Plant growth and performance 
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Plant growth and performance 



p<0.0218*

Significant home soil type effects



p<0.087

Significant home soil type effects?

maternal effects



P<0.001* 

Maternal effects



Results



Significant soil type effects



Conclusions

YES!

Does soil type matter to vernal pool 
plant species? 



Conclusions

YES!

Does soil type matter to vernal pool 
plant species? 

Plant growth and performance was 
significantly affected by soil type



Conclusions

1. Plant performance was affected by soil type.

2. There are multigenerational effects, whereas 
plants from pools on Keyes soil type produce 
larger seeds.

3. This maternal effect is correlated with better 
fitness. 



Thank you



Results: It’s HOT in here!!!

● Only 46.6% of plants survived to the end of experiment. 
Massive die off in first week of April (Hot! ~ 110F in 
greenhouse). 



Results: It’s HOT in here!!!



Preliminary data



Preliminary data
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