55 40 55 2 1) K AR Vol.40 No.2
2026 4= 4 H Journal of Soil and Water Conservation Apr.,2026

DOI1:10.13870/j.cnki.stbexb.2026.02.033 CSTR:32310.14.sthexb.2026.02.033
B R, BRI A L IR KPR T A () A A 2 RN B 1 b MR A3 S AR [T K R AR R AR , 2026,40(2) : 150-158.
FENG Yun, TANG Yuan, RAO lJie, et al. Differentiation characteristics of soil properties under different vegetation types and slope positions in

water-level fluctuation zone of Three Gorges Reservoir[ J].Journal of Soil and Water Conservation, 2026,40(2) : 150-158.

= Ik 7K FE 7H % T A [B] 45 K 38 BY A0 4 i Y
TSRS REHE

B, B R, R EL B R, FHKR, F AT, HWER
(L. VG R R 2 B} 2 2 B | 7 DG 4 00 L) i BT 26 25 2R 06 [ K T A0 B 2 UL AF 5 3l , I 4007155
2. rp E Rl B T RS e B R T SE B L H IR 4007145 3. PRI K 2% 3t 21 5 ik a8 2% e
K 4013315 4. v ERE2 B K AT LU b 9 5 BRSO S T, AR 610299)

M OE: (B 5 =WeoK B I8 &7 g 2 o £k R A& . [A3E] BN TR M
) 5 ARUR AR R LA SRR A R TR A AR BT BT R R B A C Bl AR e U R R B OO R B £
HE Sy J2 RS I 5 P SR A ZEL I T 5 R R R AR B R SR A AT B POIR S SRR AR W S R R e IR T
[ER] DA A 53 v £ HEvR . S 28 MR 2F $ B0 1 PR SRR RS M4 A8 (MWD .GMD) (57 3%
FEFEAR Cco@) IR ALK (SOC) EA(TND B (TP B2 KT AREAR . )2 /E S 5 15k R
A4S o P R AR R R, ORI E . GMD MWD dRe/MECSH [ g+
BRI OB FEIN, YN A (o) W 5 T H AR ; SOC TN Si/MA M+ AT 2 (BD) e K MH
F M BAE P . 3) AR IR S B A R AR R E R AN B R AT B A G (p<<0.01) . SOC.>0.25
mm AR TN J2& 52 0 4 3 A R A Fa e PR S g+ 3 I 5 SOC . =>>0.25 mm H R AR XS s i 5 3, + ek 12
AT @ S MR, T BT S B (4R v E BRI K RS, (450 ] WK RN % LR Z =
TR P AR 2 S () o SR ARRAE A BN TR WK AR R A

A PR PUBTsR A AR RIRE; TR, =Wk E

HESHES:S152.4;S157.1 SCERARIRAD : A X EH S :1009-2242(2026)02-0150-09

Differentiation Characteristics of Soil Properties under Different
Vegetation Types and Slope Positions in Water—Level
Fluctuation Zone of Three Gorges Reservoir
FENG Yun', TANG Yuan', RAO Jie', TANG Qiang', LI Jinlin’, WEI Jie’, HE Xiubin*
(1.Chongging Jinfo Mountain Karst Ecosystem National Observation and Research Station, School of Geographical Sciences,
Southwest University, Chongqing 400715, China; 2.Chongqing Institute of Green and Intelligent Technology, Chinese Academy of
Sciences, Chongging 400714, China; 3.School of Geography and Tourism, Chongqing Normal University, Chongging 401331,
China; 4.Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610299, China)

Abstract: [ Objective] To investigate the combined effects of vegetation and erosion on the differentiation of soil
properties in the water-level fluctuation zone of the Three Gorges Reservoir. [ Methods] Artificially restored
Cynodon dactylon and Hemarthria altissima communities and a naturally restored mixed herbaceous community
were selected. Stratified soil samples were collected from different slope positions (upper slope with erosion,
middle slope as transition, and lower slope with deposition). Soil aggregate composition, shear strength, and
basic physicochemical properties were measured to analyze the differentiation characteristics of soil properties and

identify the key influencing factors. [Results] 1) Artificial vegetation restoration significantly improved soil
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properties. The aggregate stability indicators (mean weight diameter, MWD ; geometric mean diameter, GMD)
shear strength indicators (cohesion, c¢; internal friction angle, ¢) , soil organic carbon (SOC) , total nitrogen
(TN), and total phosphorus (TP) in Cynodon dactylon and Hemarthria altissima communities were significantly
greater than those of the natural herbaceous community. 2) Erosion caused significant spatial differentiation in soil
properties. Aggregates were severely fragmented and soil particles were sorted on the upper and middle slopes.
The minimum values of GMD and MWD were observed on the upper and middle slopes. ¢ reached its minimum
on the middle slope, while ¢ on the upper slope was significantly higher than that at other slope positions. The
minimum values of SOC and TN, as well as the maximum value of bulk density (BD), all occurred on the middle
slope. 3) Soil physicochemical properties were significantly correlated with soil aggregate stability and shear
characteristics (p<<0.01). SOC, >>0.25 mm aggregates, and TN were the key soil factors affecting soil aggregate
stability. SOC and >0.25 mm aggregates had a significant influence on ¢, while soil particle size composition
exerted a greater influence on ¢. The improvement of soil shear strength was mainly achieved by increasing c.
[ Conclusion ] Soil properties in the water-level fluctuation zone of the Three Gorges Reservoir show significant
spatial differentiation characteristics due to erosion, and appropriate artificial vegetation restoration can effectively
improve soil structure.
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