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Effects of drought on the rate and chemical composition characteristics
of plant root exudates: a review

LIANG Tianhao" >, DU Xulong"*?, LIU Yuanhao"**, HUANG Jinxue"** & XIONG Decheng" **"*
'College of Geographical Sciences, Carbon Neutral Institute of Future Technology, Fujian Normal University, Fuzhou 350007, China;
“Cultivation Base of State Key Laboratory for Humid Subtropical Mountaion Ecology, Fujian Normal University, Fuzhou 350117, China;
*Fujian Sanming Forest Ecosystem National Observation and Research Station, Sanming 365002, China

Abstract The impact of drought on belowground ecological processes has become a hot topic of concern
in the context of global change, which may affect below-ground carbon dynamics and cycling processes
in ecosystems. Root exudates can respond to drought stress by constantly adjusting their quantity and
composition, profoundly affecting soil organic matter decomposition and nutrient metabolism, and determining
inter-root microcosm carbon (C) dynamics, energy flow, and mineral nutrient metabolism to a certain extent.
Under drought conditions, a series of complex external factors (e.g. rhizosphere soil environment, different soil
layers) and intrinsic factors (e.g. plant species, root physiological and morphological characteristics, mycorrhizal
symbiosis) can alter the characteristics of root exudates. At present, the composition and function of root
exudates, especially under drought conditions, have not yet been fully elucidated, and most of the studies
have been concentrated on some cash crops or model plants, lacking observation data under natural drought
conditions in the field. In this study, we reviewed the characteristics of plant root exudates and its influence
mechanism under drought, with a view to providing reference for the in-depth study of root exudates and the
study of root response and adaptation mechanism to global change, and to look forward to the future direction
of in-depth research on root exudate under drought conditions: (1) strengthening systematic research on root
exudates under different plant species and drought stress conditions; (2) strengthening research on the effect
mechanism of drought coupled with other environmental stresses (e.g., increase in CO, concentration and air
temperature, enhancement of UV-B radiation) on root exudates. (3) using more precise technical means to
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understand the components and functions of root exudates; (4) revealing the mechanism of root exudates under
drought conditions from the perspective of plant physiology and metabolism; (5) further study on the role of root

exudates in soil ecological processes.

Keywords drought; root exudate; below-ground carbon allocation; chemical composition; influence mechanism
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Fig. 1 Influence mechanism of drought on root exudate characteristics.
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