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Drought Limits Tropical Plant Distributions, Scientists at the Smithsonian Report 

 

Drought tolerance is a critical determinant of tropical plant distributions, researchers working at 

the Smithsonian Tropical Research Institute in Panama report in the journal Nature, May 3.  In a novel 

coupling of experimental measurements and observed plant distributions across a tropical landscape, 

drought tolerance predicted plant distributions at both local and regional scales. This mechanism to 

explain a common observation will contribute significantly to models of land use and climate change.  

Tropical forest, often called rainforest, conjures up images of verdant, evergreen landscapes. 

Whereas temperatures may be relatively constant in the tropics, rainfall and water availability often vary 

dramatically across small distances.  

“The Isthmus of Panama is the ideal place to test the idea that the distribution of plant species is 

influenced by their ability to tolerate a lack of water,” said researcher and article author Bettina 

Engelbrecht of the University of Kaiserslautern in Germany and STRI. 

After measuring the drought tolerance of 48 plant species experimentally, scientists looked at the 

plants’ regional distributions across 122 tropical forest plots set up by the Center for Tropical Forest 

Science.  The plots are distributed over a rainfall gradient from the wet Caribbean slope to the drier Pacific 

slope.  

“It was a surprise that even in humid tropical forests, traditionally viewed as water saturated, plants 

growing at dry sites were more drought-tolerant than plants growing at wet sites,” Engelbrecht said.  

The team also evaluated the local distributions of both seedlings and older trees on STRI’s 50-

hectare Forest Dynamics plot on Barro Colorado Island, roughly in the middle of the rainfall gradient. 

Drought tolerance was a stronger predictor of species distributions for saplings and adult trees than for 

seedlings, implying that plant community composition adjusts in accordance to environmental constraints. 

Researchers ruled out several other potential predictors of plant distribution that could be 

associated with drought tolerance, such as shade tolerance and nutrient availability. 
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Identifying drought tolerance as a cause of plant distribution patterns significantly advances the 

understanding of tropical plant diversity and implies that changes in rainfall patterns—a predicted 

consequence of climate change in the tropics—may give rise to dramatic changes in tropical plant 

communities.  

“In the tropics, climate change does not just mean temperature change—dramatic shifts in rainfall 

patterns also are expected to occur,” said Ben Turner, STRI staff scientist and co-author. “Our research 

shows that changes in rainfall patterns will have considerable consequences for tropical forests.”  

# # # 
The Smithsonian Tropical Research Institute, headquartered in Panama City, Panama, is a unit of 

the Smithsonian Institution.  The Institute furthers the understanding of tropical nature and its importance 

to human welfare, trains students to conduct research in the tropics and promotes conservation by 

increasing public awareness of the beauty and importance of tropical ecosystems. 
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Drought seedling.jpg  Severely wilted tropical tree seedling.   Credit: Bettina Engelbrecht 
Engelbrecht.jpg  Bettina Engelbrecht evaluates drought tolerance of tropical plants.  Credit: Mathew Gilbert 

 

 

 


