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Functional trait and their ecological significance in desert plants
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Fig.l1 Schematic diagram of the main functional trait trade-off mechanisms in desert plants
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Functional trait trade-offs and their ecological significance
in desert plants: a review

Xu Zhengqgiang', Mu Biaobiao’, Wang Lanlan', Yuan Lihui', Yao Rui'
(1.Lanzhou Botanic Garden, Lanzhou 730070, China; 2.Lanzhou Experimental Center of Ecological Forestry, Lanzhou
730085, China)

Abstract: Desert plants are exposed to chronic water limitation, nutrient-poor soils, intense radiation, high
temperature, salinity and wind disturbance. Their ecological adaptation is not determined by a single trait, but by
the coordinated regulation and trade-offs among leaf traits, root traits, stem hydraulic traits, and carbon alloca-
tion and storage traits. This review summarizes the functional trait system of desert plants and discusses the major
trade-off mechanisms, including leaf resource acquisition versus conservation, root water acquisition versus nu-
trient acquisition, hydraulic efficiency versus safety, photosynthetic carbon gain versus transpirational water
loss, aboveground growth versus belowground investment, and growth-defense-storage allocation. Desert plants
achieve dynamic balance between short-term resource use and long-term survival risks through trait combinations
such as small and thick leaves, deep or dimorphic root systems, high hydraulic safety, stomatal regulation and
non-structural carbohydrate storage. These trade-offs provide a mechanistic basis for understanding drought adap-
tation and species coexistence in desert communities, predicting vegetation responses to climate change, and
guiding trait-based selection of sand-fixing species and vegetation restoration. Future studies should emphasize
whole-plant trait networks, combined stress experiments, long-term dynamics, drought-rewatering cycles and
restoration applications, so as to move from correlation-based descriptions toward mechanistic validation and
ecological application.

Key words: desert plants; functional traits; trait trade-off; drought adaptation; hydraulic safety; carbon stor-

age; vegetation restoration



