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Fig.1 Diurnal variation of rhizosphere soil water content of Pinus sylvestris var. mongolica
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Fig4 The amount of hydraulic redistribution of Populus simonii
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Fig.3 Diurnal variation of rhizosphere soil water content of Populus simonii
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Fig.5 Diurnal variation of rhizosphere soil water content of Ulmus pumila
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Fig.6 The amount of hydraulic redistribution of Ulmus pumila
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Hydraulic redistribution between the interface of root and soil on three tree
species in Horqin Sandy Land
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LIU Xinping *, ZHANG Tonghui *, HE Yuhui *, ZHAO Halin *, ZHAO Xueyong **, LI Yulin"
1. Naiman Desertification Research Station, Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences,
Lanzhou 730000, China

2. Stress Ecophysiology and Biotechnology Laboratory, CAREERI, CAS, Lanzhou 730000, China

Abstract: The study of hydraulic redistribution between the interface of root and soil has been known to play an important role in
restoring and reconstructing degraded vegetation in arid and semi-arid areas, and it has become one of the research focuses of the
international plant physiological ecology and eco-hydrology. In order to explore whether the phenomenon of hydraulic redistribution
existed in the three dominant tree species (Pinus sylvestris var. Mongolica, Populus simonii Carr., Ulmus pumila) in Horqin Sandy
Land. Time-domain Reflectometer (TDR) was used to measure soil moisture of plant rhizosphere continuously every 2 hours,
meanwhile the hydraulic redistribution of three tree species was measured by using split-root method. The results showed that Pinus
sylvestris var. mongolica, Populus simonii Carr. and Ulmus pumila all possessed potentials of hydraulic redistribution between the
interface of root and soil, and the ability of Ulmus pumila was higher than that of Pinus sylvestris var. mongolica and Populus si-
monii Carr.. The phenomenon of hydraulic redistribution between the interface of root and soil of three tree species generally ap-
peared after 14:00, and reached maximal amount at about 4:00 of next day. These indicated that soil water transpiration occurred
from 4:00 to 14:00, and from 14:00 to 4:00 of next day was the time of hydraulic redistribution.

Key words: hydraulic redistribution; soil water content; roots; root-splitting method
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