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Leaf anatomical variation related to species ancestry & climate tolerance

Leaf cross sections for Rhododendron species from different 

clades and with different climate tolerance, including midrib 

vein (left) and leaf blade (right). Leaves take up CO2 through 

stomata on the leaf surface, mesophyll performs 

photosynthesis, and water evaporates at the same time.

• Plants negotiate a trade-off between fast growth and stress 

resistance, characterized by leaf anatomical traits that either help 

the plant grow fast or resist damage from stress.  

• Both species ancestry and climate tolerance could influence leaf 

anatomy: ancestry determines the kinds of traits the species can 

have, and which traits can be flexible, and this in turn determines 

the climate tolerance of the species.

• We found that leaf anatomy differs across taxonomic sections with 

different leaf habits and that leaf anatomy corresponds with climate 

where the species evolved. 

• Species from the most seasonal climates had the highest trait–
climate correspondence, and different aspects of leaf anatomy 

reflected leaf carbon uptake versus water use. 

• Our study provides insight into the mechanism of whole-plant 

functional coordination and shows how individual leaf traits are

combined. 
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Bundle sheath –
circulates water 

around the leaf
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prevents 

dehydration
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conduct 

photosynthesis 
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for plant 

growth
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