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Plant water use strategies in different geomorphological
locations of loess gullied region

Hong Yuanming', Jia Guodong'*, Wu Yuxin', Wang Kunying', Tian Menghan', Yu Xinxiao'*
(1.School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China;
2.Key Laboratory of State Forestry and Grassland Administration on Soil & Water Conservation, Beijing 100083, China)

Abstract: [Objective] This study investigates the water use sources of different vegetation types located at
various geomorphological locations (loess tableland, gully slope, terrace, and riparian zone) in a small watershed
of the loess gullied region, aiming to provide a theoretical basis for vegetation restoration and management on the
Loess Plateau. [Methods] Samples of plant stem water, stratified soil water, and precipitation were collected
continuously and periodically. Hydrogen and oxygen stable isotope analysis and the MixSIAR model were used to
quantitatively analyze the water use strategies of vegetation for soil water at different depths (0—300 cm).
[Results ] (1) Soil water content and isotopic composition in the 0—300 cm soil layer exhibited significant spatial
heterogeneity across the watershed. The average soil water content during the growing season at the four
geomorphological locations followed the order: riparian zone with Robinia pseudoacacia (17.9% £5.3%) >
terrace with R. pseudoacacia (13.1% +4.2%) >>terrace with Cerasus pseudocerasus (12.5% +3.4%) >loess
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tableland with R. pseudoacacia (12.1% +£3.6%) >gully slope with R. pseudoacacia (11.5% +£2.9%) >>gully
slope with Platycladus orientalis (11.3% +3.1%). (2) On the loess tableland and gully slopes, R. pseudoacacia
and P. orientalis primarily utilized surface soil water (0—60 cm) , with average utilization rates of 49.4% and
57.0%, respectively, followed by shallow soil water (60—140 ¢cm). Utilization of water from deeper layers (140—
220 em and 220—300 cm) progressively decreased. On terraces, R. pseudoacacia and C. pseudocerasus relied
more heavily on surface soil water, with average utilization rates of 63.1% and 65.3%, respectively. In the
riparian zone, R. pseudoacacia utilized deep soil water (220—300 cm) the most, with a utilization rate of 42.3%.
(3) During the rainy season (July—September) , vegetation across all four geomorphological locations
predominantly used surface water (0—60 cm) , with a utilization proportion reaching 84.9%. In the dry season
(June—October), as precipitation decreased, vegetation shifted its water uptake from 0—60 ¢m to 60—140 cm or
even deeper soil layers. [ Conclusion] Vegetation in the loess gullied region exhibits distinct water-use patterns
influenced by geomorphological conditions and rainfall. Vegetation in the loess tableland and gully slopes
demonstrates strong dependence on surface and shallow soil water. On terraces, plants primarily rely on shallow
soil water during the rainy season but can utilize water from different soil layers more evenly during dry months. In
riparian zones where deep soil water is abundant, vegetation shows increased absorption of deep soil water.

Keywords: soil water; hydrogen and oxygen stable isotopes; different geomorphological locations; vegetation
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Table 2 Basic information of vegetation plots in different geomorphological locations
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Table 3 Statistics of meteorological factors in study area
during 2024 growing season
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Fig. 2 Variation of meteorological factors in study area
from January to October of 2024
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Fig. 3 Variation characteristics of moisture content across different soil layers of vegetation at

various geomorphological locations in study area
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