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Fig.3 Hydrogen and oxygen isotopic characteristics of
stem water, soil water, precipitation and

groundwater in the study area
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Table 1 Annual change of soil moisture content (% )

in the study area

LIRRIE A B
/em 5 6 7 8 9 10
0—10 286 247 151 050 318 167
10—20 312 434 215 102 366  2.68
20—40 331 632 3.02 194 450  3.62

40—80 5.32 4.57 4.49 3.45 5.89 6.05

80—120 2.98 2.53 3.65 2.93 4.22 3.90

120—160 2.72 3.52 3.01 332 3.12 4.86

160—200 3.79 3.76 3.69 2.70 2.56 5.14
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Fig.4 Changes of soil water content before and after rain
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Fig.5 Comparison of 6D in soil water, groundwater and stem water of Artemisia halodendron from May to October
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Table 2 Contribution rate (%) of each potential water source to plant growth during the growing season

TETEK IR AR nn

/em 5 6 7 8 9 10

5K 0—40 12.0 20.4 30.1 5.9 25.4 17.3
(0—57.0) (0—69.0) (0—88.0) (0—32.0) (0—57.0) (0—78.0)

40—80 64.5 19.5 123 10.5 25.4 13.4
(36.0—86.0) (0—83.0) (0—52.0) (0—55.0) (0—60.0) (0—58.0)

80—120 13.6 17.7 11.8 12.9 12.8 12.8
(0—64.0) (0—70.0) (0—50.0) (0—67.0) (0—53.0) (0—55.0)

120—160 43 18.9 252 51.5 10.6 16.6
(0—21.0) (0—76.0) (0—93.0) (0—100.0) (0—43.0) (0—74.0)

160—200 3.1 10.6 10.6 8.2 12.4 21.1
(0—16.0) (0—31.0) (0—50.0) (0—43.0) (0—52.0) (0—60.0)

HFK 2.5 12.9 10.0 11.0 13.4 18.8
(0—13.0) (0—53.0) (0—86.0) (0—71.0) (0—56.0) (0—44.0)
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Water use characteristics of typical plant Artemisia halodendron
in Horqin Sandy Land

He Chao*, Liu Tingxi®, Duan Limin®, Wang Guanli®, Hao Lina®
(a. Water Conservancy and Civil Engineering College / b.Inner Mongolia Key Laboratory of Protection and Utilization of
Water Resources, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: In-depth analysis of the water use characteristics of sand-fixing vegetation on sandy land can provide
references for ecological restoration of sandy land vegetation and regional desertification prevention and control.
This study uses hydrogen and oxygen isotope technology to determine the 6D values of plant water in the typical
sand-fixing vegetation of Artemisia halodendron and the precipitation, soil water, and groundwater in Horqin
Sandy Land during the vegetation growth season in 2020. The multi-source linear mixed model is used to quanti-
tatively segment the water use sources of 4. halodendron. The results show that: (1) The slope of the atmospher-
ic precipitation equation in the study area is smaller than the national atmospheric precipitation equation line, in-
dicating that the atmospheric precipitation in this area has strong evaporation and the equation intercept is large,
indicating that the water vapor recirculation in the study area is strong. The slope and intercept of the soil water
isotope equation line are smaller than the atmospheric precipitation equation line in the study area, indicating that
soil water is significantly affected by secondary evaporation. (2) Changes in rainfall and plant growth periods
have a clear correlation with soil water content. Affected by rainfall, shallow soil water content has the largest
fluctuation range from 0 to 40 cm, and soil water content tends to stabilize with the increase of soil depth. (3) In
the rainy season, A. halodendron mainly uses soil water at depths of 0—40 cm and 120—160 cm, with utilization
rates of 30.1% and 25.2%, respectively, and uses less soil water in other parts; in dry seasons, 0—80 cm is main-
ly used the utilization rate of soil water with depth of 160—200 cm is 30.7% and 21.1% respectively, which is sig-
nificantly higher than other soil water.

Key words: Artemisia halodendron; hydrogen and oxygen stable isotopes; multi-source linear mixed model;

water source; Horqin Sandy Land



