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Abstract: [Objective] This study aimed at elucidating the effects of different vegetation restoration modes on
soil water-stable aggregates and stability in the water level fluctuation zone ( WLFZ). [ Methods ] The
characteristics of soil water-stable aggregates and their stability indexes were determined and analyzed by the
wet sieve method on the soil under artificially and naturally restored vegetation in the WLFZ in the hilly

region of central Sichuan Basin. [ Results ] The content of >>0.25 mm water-stable macroaggregates in WLFZ
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soils was 4.21% lower compared to unflooded area. The soil water stability macroaggregates content
decreased by 12.27% under naturally restored vegetation and increased by 3.84% under artificially restored
vegetation compared to unflooded area; With the rise of water elevations, the soil water stability
macroaggregates content showed an increasing trend, the microaggregates content showed an overall
decreasing trend, and the soil aggregate stability gradually increased with the rise of water elevations; The
soil water-stable aggregates composition differed significantly (p <{0.05) among the different restoration
modes, and the soil water-stable aggregates particle size increased overall under the artificially restored
vegetation, in which the content of soil water-stable macroaggregates under the artificially restored
vegetation (69.48%) was significantly higher than that of the natural restoration mode (43.20%); With
increasing flooding time, there was a decrease in soil in soil water-stable aggregates stability in the WLFZ,
the values of Rz, MWD, and GMD in the artificial recovery mode were greater than those in the natural
recovery mode. and the values of D, K, and PAD were smaller than those in the natural recovery mode. Soil
water-stable aggregates stability and soil erosion resistance were higher in the artificial restoration model than
in the natural restoration model. [ Conclusion ] The soil aggregate stability of WLFZ decreased after
inundation, but the artificial restoration mode could effectively improve the soil aggregate structure, and the
results of the study can provide a scientific basis for the evaluation of soil structure stability and vegetation
restoration of the WLFZ.

Keywords: hilly region of central Sichuan Basin; water level fluctuation zone; vegetation restoration; soil

water-stable aggregates; aggregate stability
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Fig. 1  Sketch map of study area and sampling sections
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Table 2 Particle size composition of soil water— stable aggregates in different restoration models

/&R %N JKA AR/ m =5 mm 2~5 mm 1~2 mm 0.5~1 mm 0.25~0.5 mm <0.25 mm
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481~484 11.3749.96ab  6.91+1.26ab 8.04+1.63ab  11.77+1.73a  12.35+3.03a  49.56+12.10b
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Table 3 Correlation of water— stable aggregates content and aggregates stability indexes for each grain level

18 >5mm  2~5mm 1~2mm 0.5~1mm 0.25~0.5 mm <0.25 mm R MWD GMD D K
2~5 mm 0.912
1~2mm —0.371 0.040
0.5~1 mm —0.763 —0.868 —0.067
0.25~0.5 mm —0.963" —0.971" 0.161 0.903
<0.25 mm —0.976"  —0.905 0.313 0.656 0.916
R s 0.976" 0.905 —0.313  —0.656 —0.916 —1.000" "
MWD 1.000" " 0.924 —0.344  —0.770 —0.967°  —0.979" 0.979"
GMD 0.931 0.997" " —0.007 —0.835 —0.969" —0.934 0.934 0.941
D —0.872 —0.996" " —0.131 0.861 0.947 0.873 —0.873 —0.885 —0.989"
K —0.988"  —0.845 0.491 0.666 0.911 0.973"  —0.973" —0.984" —0.873 0.794
PAD —0.996" * —0.897 0.392 0.709 0.941 0.989" —0.989"  —0.996" " —0.921 0.855 0.994" "
TE: * R p<{0.05; * x FIR p<<0.01,
3 i@ KEARE B AR (6 11, >0.25 mm Kk
3.0 kR EEKIREFRE MR G P SR AAAE AN TR] K AL e A% 7 Lo 54,40 %6 ~59.58 %4, 5

- HE K R P A B A A A M e ke - HE B (2 ok Tk HUUE AT 9E = e K 2R T I R A A R A A TRD
fiE 7, HCAR R AR TE Ll T A B D 9 K S e ORI VR A R KRR PR TR R S R D 1000 ~
PR 1695 WK e G SRk PRI 0 13 7O ZEAT s SRR 45 RS KR A e 0 9 Y ML A
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i 22 5 OME 7K P T8 V& i K B PE AT SR AR %2 2L <<3 mm
KA E LT A >5 mm B K AR & A [H
TR PRI V6 5 KRR M 1A SR R B i 22 R Y R L AT g
SR R =K R S B MEK R R L
o+ RWKPE B2 DLl e AR o L 56 6
A A A R R R T AR A, A g LR
B HLIC LI R 26 25 4F o, Rk, LR+ 1
K FETH V& 4 LB AR Dy A W VR DRSS R 4F L 4
R PR o 2 Bl S A5 0 9 R I SR AR i M
(56.34 Yo ) Ik T A W 7K XT ] (60.55 %0) , 7K Fat P AT 2 A
(9 53 T8 420 (D) TEAS [ 52 488 X 19 & A 7K A i TR
BRI R (2.67~2.94) , 55 = K Y KK ED 4
THB IR G R — 8 RN LIRS S E %
R0 AETF I N TR T 4 AR (] B+ g o
A PR IAE 3G RN K K W R LB e S0, 7 AR
TH BV FH G T 74 7 T S R 141 SR 45 # s it s i

K AL 5 T X6 A ] 2K A7 e R K AR P SR AR 2H L S
SRR RZ A BT I P e AR K A R > 0.25
mm % R T 5 A4 B it 349 A0 oA YE 7K ORT R AR A1 L P 3 B AR
4.21 % 5 KA JRAR B K A7 5 A8 b T % o 5 05 n s 4
B AT R A 5t A8 Ak AR 2, K A e R AR
T+ K A SR AR A K B[] 0 7K T S A B P SR R,
3K — 3G 1) Ji DAL AT R A B e e K 2R K L 7K R K
AL JE 3 1 7 2y 1 1 5 AR {8 T i A b a3 AT R AR T Bl
FENTE B, H TR R, 2 WR R 3G L TSR AR
R PR ARG 5 53 Ah « 7K PR 7K AR 38 Tolt 5 90 10 0 BR A IR 38
T T R EE AR E T T A I R I SR i il o AT
A i SR A RS TR, 1 UM B A R
J e AR G SO Vi A R Vi 8 B RN L BE R
ZREVE T B A AR R B 2R 43 W W v b, ) - s A
BRI 2540 5 28 25 4F AR ZE D v £
B E RSN b AR S5 A T 2 S BB IR . KRR
Pk A R FS S M bR 2 B L 2 Bk B2 S X 4 e A R
RS S T 24 B K AV v R L T T A8 i, - 39 T ol
(K) 5 H BB R 2 (PAD) B /K A7 55 72 T 25 (8RR AT,
TH 7571 BT AR 1 BE 7 Bt KA i R TN T T
AR K 7 e A2 DXl T K I ) K, LIS RN RS E 5
B P A A 52 B BRI 439842 i ™ E L T VR R [
KA 1R 2 T 3 2 4 AN T 98 K R TR B K R i
SREE R AR E Mk L K AL A ] 3 7 Bl gk AR A SR Ak TR
AT SR AR PN B AL B 45 A4 3 AT 3R AR 1 i A R K
WU AT SR AN AR AR 1 5
32 AEREEAITHEES L EKRMEFARENZN

HRAE N THE T ESRENER A TBESE
HETH TR R R T T A AR SRR ) F LR AR L TH TR A

FEYEK AR 5 - e R A AR kA AR L SR T A
TAHBR S5 B8 e WK 223 7l - HE K AR PR AT SR AR
R A B o3t K R B K G N TR E AT 7%
SRR S B T V% 4 = 0.25 mm 1Y K H R AR
SR, AR E B 38.15 % ~50.44 Y3
B 68.71 % ~70.64 % , WA RAK T 1 L A SRR K oD
18.27%~32.49% ., NTIRERIAT , H & # KHIER
(N o o NI i/ N VA= R R =TI B N (P I L P
3.84%, AR E Ros MR T AN TIKERX, K 5 PAD
TN TRE R &, HIEbURMEE 2 s T A
SRR A A 2 B4 T VS b DXL BN TR B AR S 7R
WEHOKRR S R EhUREE ) m T BRI E R,
AT BE Y TN A SR T T 9 i R B R A v A
BT B BT K A7 ok P T R A8 B S R 95
8 DX A P b AR AR 5 . B e e R 4 AR
ROVEIFER I R A R R Y IR
AN Ty 3 i, - SRR 45 3 G 8L U P 1A R AR KRR P 4
S8 AR 1R AR R R

N TR A2 A5 =X R i 7K 28 T 7 7 b [X ) - 3
Jo R R A AR L SRR o T e T R
A DX SEAT B AR A S, B R X H SRR T
VAT 3R 1A 1) S P i v » T BB 2 TR kg 9 7K e st 28 A7 4
T 5 B B AIG L 52 i) AT 2R A L B 45 A R AR A 0 B O T
s xR IR E MR A K. WA LA
TR SR AR E M L BRI E S K ) T
Vot b R B A W RE R L M T AR R B0, DA 4
5 R ARAT WL R R L AR o - v R A R AR B AR
1o (7 BN b SR AT 280080 0 B T B K P KA 722 B Xof
- 98 A P B A 1) o) R SRV 10 B 2 XA K R
RE A 00 48 DR 25 R 4 e b AR L o PR e
TR Y b XY b BT K A2k B A R

FHEATAT SR, A SRR A 2 PR 4R A7 5 >5 mm ki
728 1) R AT B R 5 i A G M 3k A f 3 K (p <<0.01)
FEHH AR N bt A 3 25 0 AR e R B AR R AR
A" R, JMWD,GMD,D K 5 PAD 1 H. [a] & %
B (p<<0.01) B IR F AH G (p<<0.05) , Y B H 1 &
£ RAR KRR A R AR RS E e 25 A RN
4 % it

(1) BIMEK R K IGIH W N >0.25 mm KER
PE K H B R & B (56, 34%) ik T R 1 K b IX
(60.55%0) , N TR E M F KA RE S T HA
PRI, 25 R AR B K AR P AT SR AR 21 8 AR 7 1 )22 )
ZFARE(p=>0.05), A APk & A 2 0] 22 5 6k 3
(p<20.05) , N AR 52 A5 A i 38 K M oK AT 5 1A
A 18 15 I P 7 LIRS E T
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