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XU Ying”, GUAN Jinhong®, DENG Lei'* "

1 College of Coastal Agricultural Sciences, Guangdong Ocean University , Zhanjiang 524088, China

2 Shihezi Forestry and Grassland Bureaw, Eighth Division of Xinjiang Production and Construction Corps, Shihezi 832000, China
3 School of Life Sciences, Qinghai Normal University, Xining 810008, China

4 Qinghai Provincial Forestry and Grassland Project Service Center, Xining 810000, China

Abstract: To reveal the impact of different rainfall intensities on the changes in soil moisture content of sandy land under
vegetation differences in high-cold and semi-arid regions. Based on the monitoring data of soil moisture, rainfall, and fine
root distribution during the plant growth season from May to September 2020, 2021, and 2022, the response of soil moisture
at a depth of 0—200 cm in each habitat to light, moderate, and heavy rain was analyzed using trees, shrubs, and bare land

in the eastern edge of the Qinghai Gonghe Basin. The continuous dynamic monitoring results indicate that under heavy and
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moderate rain conditions, the response time of soil moisture to rainfall increases with the increase of soil depth. The
maximum response depths of soil moisture in tree and shrub forests to moderate rain and heavy rain are 70 cm and 100 c¢m,
while the maximum response depths of bare land to moderate rain and heavy rain are 50 ¢cm and 100 cm. As the depth of the
soil layer increases, the supplementary effect of light rain on soil moisture of trees, shrubs, and bare land gradually
decreases; The supplementary effect of moderate rain on soil moisture in shrublands gradually decreases, while in tree
forests it is the opposite; During heavy rain, the coefficient of variation of tree and shrub forests shows an S-shaped change,
indicating a significant layered utilization of soil moisture by heavy rain. The spatial variation of soil moisture and its
response to rainfall in different vegetation types are influenced by the interception of vegetation canopy on precipitation
redistribution. Principal component analysis between soil moisture and environmental factors shows that canopy closure, leaf
area index, soil bulk density between 150—200 c¢m, fine root biomass density, root surface area density, root length
density, and specific root length are significant factors reflecting soil moisture in the study area (P<0.05). Research has
shown that there are significant differences in soil moisture content of vegetation with different rainfall intensities. The
establishment of tree and shrub vegetation on sandy land in alpine and semi-arid regions can enhance the water storage
capacity of deep soil layers; The results can provide scientific basis for the restoration of sandy land and the prevention and

control of soil erosion.

Key Words: alpine and semiarid areas; sandy land; rainfall; deep soil moisture; vegetation type
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Table 1 Basic information of experimental sample plots
i H TR Fr AN AR b
Item Soil layer/cm Arbor forest Shrub forest Sand land
AR BE Canopy density 0.302+0.01a 0.232+0.01a 0.016+0.01b
TR AR AL Leaf area index 0.251+0.01a 0.177+0.01a 0.012+0.01b
F Y Fh Major species 4 P cathayana LS. cheilophila —
4% Diameter at breast height/cm 5.15+£0.54a 0.9+0.01b —
B Tree height/m 3.42+0.24a 0.76+0.01b —
g Crown diameter/ ( mXm) (2.8%x2.4)£0.63a (1.2x0.9) £0.02b —
AT 10 1.643+0.02a 1.659+0.05a 1.665+0.05a
Bulk density/ (g/cm®) 30 1.622+0.02a 1.661+0.05a 1.647+0.04a
50 1.641+£0.04a 1.659+0.05a 1.642+0.04a
70 1.638+0.02a 1.657+0.04a 1.633+0.03a
100 1.635+0.02a 1.658+0.04a 1.632+0.03a
150 1.632+0.02a 1.655+0.05a 1.671+0.05a
200 1.633+0.02a 1.659+0.05a 1.675+0.05a
AR A Yy e B 10 4.648+0.645a 0.866+0.080a —
Fine oot biomass density/ (g/m?) 30 1.691+0.080b 0.843+0.080a —
50 1.664+0.120b 1.743+0.110b —
70 1.120+0.050¢ 0.164+0.020¢ —
100 0.807+0.100¢ 0.274+0.030c¢ —
150 0.801+0.100¢ 0.255+0.030¢ —
200 0.792+0.100c 0.249+0.020c —
AARARA 2 B 10 591.259+58.450a 46.120+5.080a —
Root lenght density/ ( m/m?) 30 124.308+12.280b 54.491+6.080a —
50 123.968+11.220b 154.908+10.110b —
70 103.181+10.350¢ 23.105+4.640c¢ —
100 49.694+5.500¢ 35.306+5.060c —
150 47.038+5.200¢ 33.955+5.000¢ —
200 46.593+5.000¢ 32.034+4.930¢ —
AMARAR R 1H AR 10 0.586=0.050a 0.071£0.010a —
Root surface aera density/(m?/m?) 30 0.163+0.010b 0.078+0.010a —
50 0.164+0.010b 0.192+0.020b —
70 0.124+0.010¢ 0.023+0.010c¢ —
100 0.073+0.010¢ 0.036+0.010¢ —
150 0.060+0.010c 0.033+0.010c —
200 0.053+0.010¢ 0.027+0.010c¢ —
AR AR K 10 2.290+0.45a 0.179£0.080a —
Sepecific root length/ (m/g) 30 1.323+0.280b 0.580+0.080b —
50 1.341+0.220b 1.675+0.110¢ —
70 1.658+0.350¢ 0.371+0.040b —
100 1.109+0.250b 0.788+0.060b —
150 1.073+0.140b 0.695+0.050b —
200 1.043+0.140b 0.603+0.050b —
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Table 2 Different rainfall characteristics
; e YR P SRR TR RS L £ AR
RigFrT 2 TR . . )
T Rainfall frequency Percentage of total rainfall/ % Total rainfall/mm
e
w 2020 2021 2022 2020 2021 2022 2020 2021 2022
JINFH Light rain 40 27 41 81.63 62.79 85.42 168.94 137.20 174.14
H1F Moderate rain 8 13 7 16.33 30.23 14.58 110.28 201.47 109.56
K Heavy rain 1 3 — 2.04 6.98 — 36.04 106.21 —
N - 24 7 Ak R R A 1 L 441
T Average rainfall/mm Percentage of total rainfall/ %
e
w 2020 2021 2022 2020 2021 2022
/RN Light rain 4.22+0.52a 5.08+0.58a 4.25+0.50a 52.38+4.05a 30.84+1.94a 61.38+5.01a
HHF Moderate rain 13.79+0.98b 15.50+1.04b 15.65+1.12b 34.19+2.01b 45.29+3.32b 38.62+2.23b
K Heavy rain 36.04+2.05¢ 35.40+2.01¢ — 11.17+£0.88¢ 23.87+1.21a —
[F)SA 6 /NG F-BERR B EMEKF (P<0.05)
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Fig.2 Dynamic curve of soil water content under different rainfall intensity in 2020
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Fig.3 Dynamic curve of soil water content under different rainfall intensity in 2021
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Fig.4 Dynamic curve of soil water content under different rainfall intensity in 2022
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Fig.7 Soil moisture difference of different vegetation types in 2022
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Fig.8 Principal component analysis of soil moisture and environmental factors
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