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Abstract: Plant functional traits are key characteristics determining plant growth and survival. The pattern of biomass
allocation in plants is crucial for their ecological adaptability to varying environmental conditions. This study
investigated the effects of precipitation changes on the functional traits and biomass allocation of Stipa caucasica and

Allium polyrhizum, two dominant plant species in the Urat Desert steppe, through controlled simulation
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experiments. Root functional traits (specific root length, root tissue density, and specific root area) , leaf functional
traits (specific leaf area, leaf dry matter content, and leaf tissue density) , aboveground biomass, belowground
biomass, and root: shoot ratio were systematically measured under three precipitation treatments (50% decrease in
precipitation, natural precipitation, and 50% increase in precipitation). The results showed that: 1) The specific leal
area of A. polyrhizum increased significantly under reduced precipitation, whereas the root and leaf functional traits
of S. caucasica showed no significant response to precipitation changes. 2) Under a 50% reduction in precipitation,
the aboveground biomass of A. polyrhizum decreased significantly, while its belowground biomass showed no
significant change. However, the root: shoot ratio was significantly higher than that under natural precipitation. In
contrast, under a 50% increase in precipitation, both the aboveground and belowground biomass of A. polyrhizum
remained unchanged. For S. caucasica, no significant changes in aboveground biomass, belowground biomass, or
root: shoot ratio were observed under the three tested precipitation regimess. 3) Precipitation changes indirectly
affected the biomass allocation of S. caucasica by modifying soil electrical conductivity, while they influenced the
biomass allocation of A. polyrhizum through the modulation of specific leaf area. The findings provide theoretical
insights into the mechanisms of biomass allocation regulation in typical desert steppe plants under reduced, normal or
increased precipitation conditions.
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Fig.1 Effects of precipitation changes on aboveground and belowground functional traits and biomass of S. caucasica and A. polyrhizum
AN T /NG 7B 36 7 [R) — AT W0 7 A ] Ak 3L ) 22 5% &8 3% (P<<0.05) . Different lowercase letters indicate significant differences among different treatments
for the plant (P<C0.05).
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Fig. 2 The Mantel test for the biomass, functional traits, and soil factors of S. caucasica and A. polyrhizum
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Fig. 3 Structural equation models of direct and indirect effects of plant traits and soil factors on biomass allocation of S.
caucasica and A. polyrhizum under precipitation variation
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