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Like forest fires, floods, and invasive species, drought has 
the potential to be an agent of long-term forest 
community change if it disproportionally kills particular 
tree species. Though droughts are predicted to become 
more frequent and extreme with climate change (2,3,5), 
we still do not know if mortality due to drought differs 
substantially among tree species or what factors might 
mediate the susceptibility of tree species to drought. To 
address these issues, we tested whether mortality during 
the Midwest’s worst drought since the Dust Bowl 
differed among 24 tree species, and if differences in 
mortality were mediated by traits thought to influence 
drought vulnerability: growth form, specific leaf area, 
and habitat preference.
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1. Canopy species will experience lower drought 
mortality than understory species because canopy 
species have deeper taproots with which they can 
access a retreating water table during drought (1,4). 

2. Species with high specific leaf area will experience 
higher drought mortality, because they have high 
rates of photosynthesis and transpiration, making 
them more productive but more vulnerable to 
drought-induced desiccation (1,6).

3. Species preferring wet, nutrient rich habitat will 
experience higher drought mortality, because they 
are less adapted to endure severe drought than 
species preferring dry, nutrient poor habitat (5). 

The Tyson Research Center Forest Dynamics Plot is a 
large (25 ha) oak-hickory forest in the Ozarks in which 
every stem at least 1 cm in diameter at breast height has 
been tagged, mapped, measured, and identified. Tree 
species mortality was calculated using census data from 
12 hectares of the plot surveyed in 2011 and 2014. Species 
growth form was categorized as canopy or understory. 
We collected leaf samples from at least 5 individuals of all 
species analyzed and calculated specific leaf area as leaf 
area divided by dry mass. Habitat preference was 
quantified for each species as the slope (Poisson 
regression) between abundance and the major axis of 
environmental variation in the plot (dry, acidic soil 
conditions to wet, pH-neutral soil conditions) (7). 

• Understory species suffered significantly 
higher mortality than canopy species. Regular, 
severe droughts could select for species with 
broader and deeper root systems. 

• There was a significant positive relationship 
between specific leaf area of a species and its 
mortality from drought; the drought of 2012 
selected against high specific leaf area. Species 
with higher specific leaf area have higher 
photosynthetic rates and higher rates of carbon 
sequestration per leaf.  Thus, our results 
suggest that drought might reduce the ability 
of a forest to produce biomass and sequester 
carbon by favoring species with lower specific 
leaf area. 

• Species habitat preference was not associated 
with mortality from drought, potentially due 
to the many confounding traits that adapt a 
species to its habitat. 

• Disturbances like drought do not affect all 
species evenly, and therefore may change a 
community’s species composition. If more 
frequent or severe droughts select for canopy 
species with low specific leaf area, this might 
decrease community diversity, productivity, 
and carbon sequestration.
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Figure 1. Difference in mortality 
for canopy and understory 
species.

Figure 2. Relationship between 
mortality and specific leaf area. 
Circle size is proportional to 
sample size, understory species 
are  in red, and canopy species 
are in blue.
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