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Response of Water Stability of Lateritic Aggregates with Different Land Use
Types under Different Antecedent Moisture Content
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(College of Resource and Environment, Huazhong Agricultural University, Wuhan 430070, China)

Abstract:  Objective  Antecedent moisture content is a critical factor affecting soil aggregate stability. However, its influence
on the aggregate stability of lateritic soils developed from basalt has not been systematically investigated. To unravel the intricate

interplay between soil properties, antecedent moisture content, and the water stability of lateritic soils developed from basalt, a
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meticulous investigation was undertaken. This study delved into the diverse land use types, aiming to shed light on the intricate

relationship between these factors and aggregate water stability. ~ Method  In the latosol region of Hainan, a comprehensive
study was conducted to examine the influence of three prevalent land use types, forest, cropland, and wasteland, on the soil
properties and aggregate size distribution. Through a preliminary investigation, the tested soils were meticulously analyzed. The
LB method, specifically the Fast Wetting variant, was employed to determine the aggregate size distribution within the 3-5 mm
range across the various land use types. This assessment was performed under five distinct antecedent moisture contents of 3%,
5%, 10%, 15%, and 20%. Subsequently, water stability indices, including Water Stability Index (WSA), Mean Weight Diameter
(MWD), and Geometric Mean Diameter (GMD), were meticulously calculated to provide valuable insights into aggregate water
stability. Result Distinctive variations in soil properties, encompassing pH, organic carbon, cation exchange capacity, and some
exchangeable base cations, were prominently observed across different land use types. The distribution of water-stable aggregates
in the lateritic soil exhibited either an unimodal or bimodal pattern, with peaks predominantly observed at 2—1 mm and 0.5-0.25
mm size fractions. Notably, forest soils displayed the highest aggregate stability among surface soils, while cultivated soils
exhibited relatively weaker aggregate stability. Furthermore, subsurface soils demonstrated significantly lower aggregate stability
(P<0.05) compared to surface soils. When considering air-dry conditions, characterized by moisture content during air-drying, the
water stability of surface soil aggregates consistently exhibited high values(WSA>90%, MWD>1.5, GMD>1.2). As the
antecedent moisture content increased, the proportion of macro aggregates (>2 mm) following aggregate fragmentation displayed
varying degrees of change, ultimately resulting in an overall increase in the content of macro aggregates (>2 mm). It is
noteworthy that the influence of land use type on aggregate water stability outweighed that of antecedent moisture content (F >56,
P<0.01). Soil organic carbon (SOC) emerged as the primary factor explaining the variation in aggregate stability (R?>=80.6%,
P<0.01), displaying a positive correlation. Non-capillary porosity followed suit, exhibiting a significant positive correlation (R? =
66.0%, P<0.01), while capillary porosity demonstrated a noteworthy negative correlation. Among the soil sesquioxides, aluminum
oxides (Aly, Al,) exerted a considerably larger impact on aggregate stability compared to other sesquioxides. In contrast, the
influence of antecedent moisture content on aggregate stability was relatively modest, displaying a significant negative correlation
(R*=24.0%, P< 0.01). Conclusion The water stability of lateritic soil aggregates, which developed from basalt, exhibited
pronounced sensitivity to land use, with forested areas surpassing wastelands and croplands surpassing cultivated land in terms of
water stability. Additionally, the water stability of these lateritic soil aggregates showed an initial increase followed by a
subsequent decrease as the antecedent moisture content increased. Notably, when compared to red soil, lateritic soil aggregates
displayed a lower sensitivity to dissipative effects. The primary determinant influencing the stability of lateritic soil aggregates is
the concentration of SOC. Variations in the stability of these aggregates across different land uses can be attributed to fluctuations

in SOC levels.

Key words: Laterite soil; Soil structure; Antecedent moisture content; Aggregate water stability
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Table 1 Sampling sites information

T - sk a3l 4 £33 WK AR
Code Soil type Parent materials Latitude/® Longitude/® Altitude/m Land use
LA M )2" Tt 41 43¢ KA 19°52'40.25" 110°33'54.14" 30 M
LB Mg T2 it 41438 KA 19°52'40.25" 110°33'54.14" 30 M
HA Fii )27 Tl 21 b ZRH 19°52'26.16" 110°33'56.35" 21 ii: 1
GA Hf 2" fit 21358 KA 19°52'44.26" 110°35'07.98" 13 B

(D  The surface layer of forest land, @ The subsoil layer of forest land, @ The surface layer of wasteland, @ The surface layer of

cultivated land
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1.4 FBREKIEHES

R oK Rt R R R A 2, JFRA LB 3%
rr PR (Fast Wetting, FW ) U 5E A [ i 5
FOKFLEMT 3~5 mm A RIRBEREFRAR 0 5
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Tk, HER AT ARY 30 min, HRGHIESN
30 rmin ' JRGIFILG, RIS T KE, K
R A SRR v e A N A A AL
TFREE B KA N <0.25 mm B AR AR K 0.1 mm
F10.05 mm fLAEGF, FEHFE 0% B A A R AR 75
FE AT FRE, X £<0.05 mm I RIAKR:#
B, RRRURLTIRE S i 2K, KU RO % 75
ZHRETHTRE, BERER 4 K

KT Fe b A i AL R AR R e M. PR
% (MWD, Mean Weight Diameter ) . JL{A[FH4EH
1% (GMD, Geometric Means Diameter ) . 7Kfa 4 H]
FIRS 8 (WSA, the percentage of Water Stable
Aggregate ) .

i th

MWD =3"" :

m; (1)

GMD=EXP(Zi“ln(r"—‘;r"jxmij (2)

ZiWi
WSA ==L %100 (3)
w

MWD K, FoRHREREMBITF, RZ,
A RIARFE PR 2E . WSA K, FRRmie 5 Ktk
REIERAEK (>0.25 mm ) & B, KEMEBE.
K, r (mm) FoRTEH P i NHRFLAE, ro=r,
rEres m 3N i A0 L AR AT R AR T o, R
K TIVE R Je > 0.25 mm FLAR I A SRR &, w
VNI 3% NIy ie: e
1.5 ¥ iEALE

BRI M % B Microsoft Excel 2010 #E47HiiAb
B, SR SPSS 16.0 X $idfs kA7 5 22 43 A A ] U5 7
MraE, KH Cacono 5 #A7TU4 70T (RDA) , RH

originpro2021 #17f§(& .
2 4PRETHE

21 TEEARBAMER

TR PE R NG 2 Bk, oy 22400l
L, ARV X 1 A 9 DR o AR 1 T A A
F25 (P<0.05), ARZR A5 B8 o3 B T
WAFE W E 2R P<0.05 ). MK HHER T LR,
H AR AL T I 1 A, B R
AFER AT EREE (Gy) RFERH T2
S, HZBHE AR RS 052, LB (NP,
CP) fifEi—E 2%, F8 HA A& (BD) Wi T H:
fh 4. RIZELIEREZ RN AN AT (HERTE . 5
BERME) MG, RIZEHEAVK (SOC) —#
T RE; T GA ZKBIBHE W, RZ LA
BRAEAE— B RYFESS , I HA FI LA A HLBR 55 T GA.
TN A A —EES, BRI NE L+
(USDA il ). 48 FHE T3 4018 1 b £ 1A =X
HR#EES, GA BFE/NT HA M LA, ZimZxfk
TERBsEm, T YLl A £, Hikh
L4 nm i ETY), RERIEAS5KABE, 8K
TR ALY 22 R A
2.2 BRI

E3 I W B N i 1 25 s il = 1 IR LT 1 =1
Wifesy A, M la nl%0, KT HEEREARE (>
0.25mm) 7 HHELTTER 83.16%~90.03%, A
F R R, K g5 R AR A R R 38 47
e S I b v, B, KA RS &
A ARRER TR, H>5 mm kit R4
Wt KRS R AR AR 5 BRI E A 73.49%~
77.62%, AR (<0.25 mm ) & B EH K,
b7 BTN 22.38%~26.51%, 3% 2 1 I 0 i 4 v A
BRSO RS R Y, KRR e
T 5 T B/ IR AR 1 1A SR A 8 A SR A . 5T 3%
N 24OV R S P B 98 25 SRS, KR T R 1
N AR R CHRIET B R AR, WE(E R
WIRAE 2~1 mm M 0.5~0.25 mm kb JHEE w45
HFFEINR, 2~1 mm WEAER i T 3R A R A TE
1M 0.5~0.25 mm W2 i TR R K& 1A Y
TG sg e A R AE I, MR R W BB R A
) W B B 0 A 1 T A SR AR TR

http://pedologica.issas.ac.cn



982 S - 61 %
F2 i HIEEAREAMER
Table 2 Basic physical and chemical properties of tested soil
‘ WE B R

W BE +R % B AL TE ALK BE LK JBi st

pH Sand / Silt / Clay /
Code BD /(g:em® )G,/ (gem™) SOC /(gkg™") CP/ (em?cm™®)NP/ (em®cm™)  Texture

(gkg') (gkg') (gkg')
HA  4.94b 1.23b 2.84a 21.33c 180b 160a 660a 0.48ab 0.09b i+t
GA  5.63c 0.99a 2.80a 16.60b 70a 170a 760b 0.55b 0.11b i+t
LA 439 1.06a 2.82a 21.80c 40a 240b 720b 0.41a 0.13b i+t
LB 4.23a 1.11ab 2.87a 10.50a 20a 250b 730b 0.56b 0.02a i+t
FH S 7 S it 5 A0 b h R BH S 7 )
L T (e a7
4’5 Cation exchange capacity and exchangeable
Clay minerals / (g-g") Sesquioxides / ( mg-kg ')

Code base cations / ( cmolkg™")

CEC exCa exMg exNa exK Ver 1.4nm Hym Kao Feq Aly Mny Fe, Al, Mn,
HA 2251c 2.02b 0.47a 0.20a 0.10a 0.00 0.05 0.00 o0.61 145.09b 28.62a 2.06b 7.20b 4.52b 2.02c
GA 17.64a 3.51c 1.00b 0.27a 0.58b 0.00 0.06 0.00 0.70 141.97b 27.84a 1.17a 3.72a 3.84a 0.65a
LA 19.56b 2.20b 1.24b 0.19a 0.13a 0.00 0.05 0.00 0.67 114.06a 28.56a 1.13a 3.57a 3.59a 1.02b
LB 17.77a 1.7la 0.55a 0.18a 0.07a 0.00 0.06 0.00 0.67 121.16a 30.39b 1.27a 3.54a 3.47a 1.02b

H: HA. GA. LA, LB /3 JIFonTihR2 . #HiR)E | MubR2 | MR T2 13 BF5/NEFERHMCRAR L3R 25 (P<0.05);
CEC, exCa, exMg , exNa, exK 735l BHES T2 # St AscHetth $h AL 745 . 86, 4. #; Ver, 1.4nm, Hym, Kao /3HIFmEL . 1.4
nm A ET Y . KEEE. BISA; Feq, Alg, Mng, Fe,, Aly, Mn, /M lZniipp sk, 8. MY AEIEMBER . 8. 5% kY. Note: HA,

GA, LA, and LB mean the surface layer of wasteland, the surface layer of cultivated land, the surface layer of forest land, and the subsoil layer of

forest land respectively; BD, Gs, SOC, mean bulk density, soil density, and soil organic carbon; Sand, Silt, Clay mean soil Sand, Silt and Clay

fraction; CP, NP mean capillary pores and non-capillary pores; CEC, exCa, exMg, exNa, and exK mean cation exchange capacity and exchangeable

base cations calcium, magnesium, sodium, potassium; ver, 1.4 nm, Hym, Kao represent vermiculite, 1.4 nm transition mineral, hydromica,

kaolinite, respectively. Fed, Ald, Mnd, Feo, Alo, and Mno mean free iron, aluminum, manganese oxides, and amorphous iron, aluminum,

and manganese oxides, respectively. The lowercase letters after the numbers represented the difference between different soils ( P<0.05) .
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soils with different land use.
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Size distribution of soil aggregates of different land use soils after dry sieve, wet sieve
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2.64 mm, Hd LA 5N 2.64 mm, GA &N
1.51 mm; %A BAK MWD B T (0.86~
1.56 mm), Hr' LA &K 1.56 mm, GA HALH
0.86 mm, M RIRZIRIGEG, £ 1M FLBRSS H4 Bl
W, AR L, HIESEWREEE TR, LA fI
HA HHRAVFORE S, HIEAVLE S &5,
BRTRAREMRE . F2LRAH I F AR IR
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HABERHA RS B AL (B 1), GA 13
ZAR B ER I, PR AR REIR , R IAIR K
FOoKRa M A R AR & 34 0 /N F AL 38, FIRE
FasE i, X 5Hse AR RO RSP B oY 4
FAHTE

K R P 3RS 110 B0 R 2H B n) 4 S92 4 B A
AR, s RS SNE . bk bdE, 2RI
T FE BRI P W R IEPUR M EE ) AR
Fro 13200 5Ri48 3~5 mm A9 A RBIKE R & H
SO R S TR B LBk rp s YR A9
RN AE 3~ 5 mm [T 3R A TR Bl 938 T S5 7K A i 1A 2R
ARl (& 2). R AR R (>2 mm)
SRR NY LB BT HAL £, LB - HEHIER
TRTE RT3 /KRR 5%, bRk 0 i A e 5 A 1A 2R A
FHARE 19.58%, FIKFH 20 %Mk 29.47 %, LA
K HA +FERARMKE SR E 5T GA fl LB, &
R, 2RJ2 H R ROK AR 4 R 3 30 R >
Se>HE, RZE IR RS TRTZE L. Mbk
JZ A HE A SR AR K RS X i 300 5 7K S8R A Ak 118 i 1o A Xof
BES, WA AT S RN, R RAE (>2 mm)
THAANFRENZEMA, HRXDEEEZER
( P>0.05 ), MRHiZFR T2 3 KT KB R & i 1
EAR T H AL A, 35 HBARA REA PR &
AT ICRT BRkH R A, At - 1 A SR A ek
T Vi 3 i e K R R A SRR A B R T K R
AL R IR BE 5 KRR R A, KA PR R AT R A 5
AR RRAGEE . v, FEARPFR BN,
e AT 3R i 30 K 3R T e R e A K R e A R
T,

il 2 R 3 RTAL, MR )2 4 B P R IR AR
EMEFEFR (MWD, WSA., GMD ) ¥R BN Rt % 7K
SRR TG e A, i AR = S A R AR
MR e a3, BXCF 20T, ke

SRR R i 5 o . X S TR TR] 1A
RRBEREALH LI HOE A £, i, 20 R
AR Bt T 300 5 K SR T i, T SR A il e A 30 W A AR
17 s 21 438 PH R A PR N i A R e, T SR AR e e
it T 5 K SR R IR A S S KR i R a3, X
Al g S L AT A B s & iy SOC Al
exNa 7 ¢ (LA MLk B AS M s+ & 8 =
AN AR, soC Rt R
WL T, AN ES T RHOK G 2Bk, T s
JRERLE 51 7, i R A SR AR5 4, A SR AR A 2t SOC
5 exNa HFMER, H SOC I BAEF4 exNa A5
BOVE R CY S X =B M A A A R BT R4
X B R R N S . R SRR AT,
KAER (>2 mm) KHMAIRKE (<0.25 mm) &5
Bifmo M E, T bR 7 25 fit 213 141 3R
HREER FEERE (F>56, P<0.01) (% 3),
2.3 FRSEKIRERMEER

WL IO, BESE T ek BRI AT I 5 KR
Xof AT SR AR RS PR A X BTk (T 4 ). 78 BT
A PR R e AR R R R (=
80.6%, P<0.01) JFH5Z RIEMKEKR; HhIE
TEILBE (R2=66.0%, P<0.01), 158 FLE
RN B FEAAALKR; LAY, HELY
(Alg. Aly) X A SRR P 5% ) 8 35 g T At 4R
¥, X5 Barthes PN HAT + 3 G BIFST 45
— 3 RIS RPERET, (U CEC RI W3 IEAHC
(R*=15.3%~30.8%, P<0.01), 2Z#upEEh e 11
FFRB B FEM M (RP=1.0%~5.5%, P>0.01).
TR L 1.4 nm S IES YA IERR S R R B
WEMME (R*=12.6%~44.1%, P<0.01), +I3EH
BRI e TR 3 IE A G RP=11.2%~26.8%,
P<0.01). 5H8EPEFA L, T HERTIIE KRN} 7 R
e R A RN, R R E AL (R =
24.0%, P<0.01),

TOAR BT L 4 AP0 A R AR AR 5
W RESE N 77.62%, Fir, SOC Xf H SRR Fa e My
MR A P R R (/S ). — i, SOC 5H:
s FIE A LR G, 5 58024558 il
FsE A RARPY S 55— i, SOC il id B 7k 5 A1 78
PSR AR S DR i /K R )25, I G R, DA
Bm AR KR EER U s b,
AT ARy, MG R B, R IR K
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Cumulative aggregate proportion /%

3 5 10 15 20 3 5 10 15 20 3 5 10 15 20 3 5 10 15 20
A% 7K R Antecedent moisture content/%

IE: HA. GA. LA, LB }HIRTRMEEZE . FHRZE | MIRIZE | MR T2 13 KEFRRRAE LRTEAR SRR %
PR AR, /NG FRERSMRE SR T AR 7 R re R Y Bt B 22 5%, P<0.05; T &K% 0% K&
7K, Note: HA, GA, LA, and LB mean the surface layer of wasteland, the surface layer of cultivated land, the surface layer of forest land,
and the subsoil layer of forest land respectively; different capital letters indicate the difference of significance at P<0.05 in mean weight
diameter for the same soil at different antecedent moisture content and different small letters indicate the difference of significance at P<0.05
in mean weight diameter among soils at the same antecedent moisture content; Antecedent moisture content of 0% in the graph refers to

air-drying moisture content.

B2 LB kAT SR A DR ki A 4 e R A 7 A1 B AT SR AP 3% o B A

Fig. 2 Mean weight diameter of water-stable aggregate at different antecedent moisture content of different land use soils
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Fig. 3 Distribution of aggregate stability indexes
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Table 3 ANOVA results of the effects of land use (LU), Antecedent moisture content (M), and their interactions on aggregate stability

K% MWD, WSAu MWDgy GMDrgy WSApw
df
Source F P F P F P F P F P
+ H I H
3 14.11 <0.01 0.76 0.55 441.86 <0.001 132.33 <0.001 56.12 <0.001
Land use
HI Ak
4 22.5 <0.001 11.31 <0.001 12.52 <0.001
Antecedent moisture
2 H LN
10 15.15 <0.001 6.77 <0.001  4.01 <0.01
LUxM

d: MWDye, WSAe 43 3IZR M0 5 A1 2R A7 5 5 i A2 A1>0.25 mm KERMERIRIAE &5 MWDy, GMDrw, WSApy 435
Fon LB PG 5 R P S E R HA, U P EAER>0.25 mm KBRMERIRAE S . Note: MWDo, WSA,., mean weight
diameter of aggregates and >0.25 mm aggregates content under wet sieving, respectively; MWDgy, GMDgw, WSAprw, mean weight diameter

of aggregates, geometric mean diameter, and >0.25 mm aggregates content under fast wetting by LB method, respectively.
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520 K F Influence factors

TE: BD, F&#E; G,, HHHE; 14nm, L4nm3WEFY; SOC, +HEHPLRE; Sand, Silt, Clay, B, FHRIAMFKL; CP A
NP, BEMIEBEIEE; CEC, FHE T3 #Hiia; exCa, eng‘ exNa il exK, ZCHefths5 . . SR F; Fed. Ald Al Mnd, Jif
BAS. . ALY ; Feo. Alo fil Mno, JEMIEA. 1. HE LY ; Moisture, AT FH /K. Note: BD, bulk density; GS, Soil
grain density; 1.4 nm, 1.4 nm intergrade mineral; SOC, soil organic carbon; CP and NP, capillary and non-capillary porosity; CEC,
cation exchange capacity; Feq, Al4. and Mny, free iron, aluminum, and manganese oxides; exCa, exMg, exNa and exK exchangeable calcium,
magnesium, sodium, and potassium ions; Feq, Aly and Mny, Free iron, aluminum, manganese oxides; Feo, Alo, and Mno, amorphous

iron, aluminum, and manganese oxides; Moisture, soil antecedent moisture content.
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Fig. 4 The relative contribution of soil properties and antecedent moisture to aggregate stability by redundancy analysis
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respectively.
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Fig. 5 Redundancy analysis of soil properties and aggregate water
stability indexes

3 48 i

LA BURE kL, RIS R
BN R E> TR Z PR E> MR TR,
B A A 5 3R R IR 2 2 R K e
it £L e R B AR MRS EVE . BT, A RIRKER
P i 2 i 5 K 0 S B ST s AR
SLLEARTR], il 215 PSR PR 11 HOHE FH B AN 8
T A MBI B2 M SRR R E P e N R
ANTE LA TT 3R, SRR MR A A
FE R LR AL T B o AR SCEE R AT %X
S ) i PR R B RE B I — R S

£ Hk ( References )

[ 1] YeLP, TanWF, Fang L C, et al. Spatial analysis of soil
aggregate stability in a small catchment of the Loess
Plateau, China: I. Spatial variability[J]. Soil and Tillage
Research, 2018, 179: 71—381.

LiYJ, Zhang R, Wang Q, et al. Effects of slope aspect

[ 4]

[6]

[7]

[8]

[9]

[ 10 ]

[ 11 ]

[12 ]

and position on soil aggregates stability of shrub
communities in Jiajin Mountains[J]. Journal of Yunnan
University ( Natural Sciences Edition ), 2022, 44 (3):
522532, [AR@ T, sk, EFF, S P MBIk
B 1L A - S VA SR MR ARUE PE R S I (] 2 Pl R 2 3k
( ASRBEENR ), 2022, 44 (3): 522—532]

Algayer B, Le Bissonnais Y, Darboux F. Short-term
dynamics of soil aggregate stability in the field[J]. Soil
Science Society of America Journal, 2014, 78 (4):

1168—1176.

Deng C, Teng X L, Peng X H, et al. Effects of simulated
puddling intensity and pre-drying on shrinkage capacity
of a paddy soil under long-term fertilization[J]. Soil and
Tillage Research, 2014, 140: 135—143.

OBrien S L, Jastrow J D. Physical and chemical
protection in hierarchical soil aggregates regulates soil
carbon and nitrogen recovery in restored perennial
grasslands[J]. Soil Biology and Biochemistry, 2013, 61:
1—13.

Yan F L, Shi Z H, Cai C F, et al. Effects of topsoil
aggregate stability on soil erosion at hillslope on
ultisoils[J]. Acta Pedologica Sinica, 2007, 44 (4 ):

577—583. [FlUls, ke, #uk, & 4R H
R AT E X PR A (1], 324, 2007, 44
(4): 577—583.]

Hu Y, Li Y, Hou Y L. Effects of land use types on
stability and organic carbon of soil aggregates in
Minjiang River valley[J]. Research of Soil and Water
Conservation, 2018, 25 (4): 22—29. [#58, Z=5k,

BT 2R AN () e A T ke e 0 AE JaR A 5 P 5 AR A
SEPE R DUBR A [I]. K L ARFFITSE, 2018, 25(4):
22—29.]

Wu X L, Wei Y J, Wang J G, et al. Effects of soil
physicochemical properties on aggregate stability along a
weathering gradient[J]. Catena, 2017, 156: 205—215.
XingYL, ZhaoZZ, LiY, etal. Organiccarbon change
and distribution of soil aggregates under different land
use—Taking example of Dingan County , Hainan
Province[J]. Guangdong Agricultural Sciences, 2018, 45
(10): 74—81. [MEERE, BEL, 2M, S5 AR L
F I I 3K - S92 VAT 5 A AT WL Btk 7 A1 5 TIE—— DA T 7 45
ZEAFII. T RRFE, 2018, 45(10): 74—81.]
Bronick C J, Lal R. Soil structure and management: A
review[J]. Geoderma, 2005, 124 (1/2): 3—22.

Six J, Bossuyt H, Degryze S, et al. A history of research
on the link between ( micro ) aggregates, soil biota, and
soil organic matter dynamics[J]. Soil
Research, 2004, 79 (1): 7—31.

LulJ, Zheng FL, Li GF, etal. The effects of raindrop

and Tillage

http://pedologica.issas.ac.cn



4 34

TR AR LR D7 2 208 AT SR AR KRR B X 301 25 K SR A 1

987

[ 13 ]

[ 14 ]

[15]

[ 16 ]

[ 17 ]

[ 18]

[ 19 ]

[ 20 ]

impact and runoff detachment on hillslope soil erosion
and soil aggregate loss in the Mollisol region of
Northeast China[J]. Soil and Tillage Research, 2016,
161: 79—S85.

Wang Y L, Wang Y, Li L Y, et al. Composition
characteristic of soil aggregates and their stability in red
soils as affected by the soil parent materials and land use
types[J]. Chinese Journal of Soil Science, 2013, 44 (4):
776—785. [EHEY, T, FWT, F. WLAHESH
P77 3OUUEE 5 I T 4198 1T 2R A 13 2L SRR AIF 5 AR 2 T
T3], TIEEHL, 2013, 44 (4): 776—785.]

MaR M, Cai CF, Li Z X, et al. Effect of antecedent soil
moisture on aggregate stability and splash erosion of
krasnozem[J].
Agricultural Engineering, 2014, 30 (3): 95—103. [
{20, Btk ZRWlEE, 5. bSO 4 A
BT E M S i A2 [J]. RL T AR, 2014, 30
(3): 95—103.]

Truman C C, Bradford J M, Ferris J E. Antecedent water

Transactions of the Chinese Society of

content and rainfall energy influence on soil aggregate
breakdown[J]. Soil Science Society of America Journal,
1990, 54 (5): 1385—1392

Zhao Z Z, Li Y, Zhao Z Y, et al. Effects of land use
patterns on soil organic carbon and easily oxidized
organic carbon in the eastern part of Hainan Island[J].
Tropical Geography, 2019, 39 (1): 144—152. X
R, ZEFR, ORERH, AE. MR R AR TR X L s R O =
X L HLBK 5 5 AL HLEk B2 e (7], B M B
2019, 39 (1): 144—152.]

Li X. Analysis on the relationship between soil shear
strength and influencing factors in different land use
types[D]. Shenyang: Shenyang Agricultural University,
2017. [ZEAH. ASIA] A ) A 2 2 - S g 0 3 B 5 R
RZKRMHID]. M. AR, 2017]
Dong H, Cha Z Z, Zhang X, et al. Effects of successive
multi-generation planting of rubber trees on soil aggregates
and soil organic carbon in rubber plantations[J]. Chinese
Journal of Tropical Crops, 2021, 42 ( 12): 3664—3670.
[FEE, ZRIER, 5K, 5. 22 RFMLAR B Xt
A R R B A AR I (1], BRI
2021, 42 (12): 3664—3670.]

Qi Z P, Wang D F, Wei Z Y. Soil Series of China
( Volume of Hainan ) [M]. Beijing: Science Press, 2018:
146—156. [BFF, T, MEx. PELERE (F
M) M dbmt: Bl REE, 2018 146—156.]
Lu R K. Analytical methods for soil and agro-chemistry
[M]. Beijing: China Agricultural Science and Technology
Press, 2000. [ . +3efl k250477 [M]. db
o P EROLRHE R, 2000.]

[ 21]

[ 22 ]

[ 23]

[ 24 ]

[ 25 ]

[ 26 ]

[ 27 ]

[ 28 ]

[ 29 ]

Department of Soil Physics, Nanjing Institute of Soil
Science, Chinese Academy of Sciences.. Determination
of soil physical properties]M]. Beijing: Science Press,
1978, [ [EI Bk bt o at LTS T B P o % Lo
PR BN E B M]. dbat: BEE AR, 1978.]
Han X S, MaF, GuoY Z, et al. Effects of surface-layer
soil water-stable aggregates under land use patterns[J].
Journal of Arid Land Resources and Environment, 2018,
32.(2): 114—120. [, SEk, WAL, % L
FT7 200 22 1 K A3 P AR e R (] T 2 X 5%
JES5HEE, 2018, 32 (2): 114—120.]

Wu X L. Stability mechanism and slope erosion response
of several typical zonal soil aggregates[D]. Wuhan:
Huazhong Agricultural University, 2017. [RHi5. JLFF
780 b ik P - 98 DA SR AR s AL ) B 4B T 42 ok b 1z D).
B Al R, 2017

Liu E K, Zhao B Q, Mei X R, et al. Distribution of
water-stable aggregates and organic carbon of arable soils
affected by different fertilizer application[J]. Acta
Ecologica Sinica, 2010, 30 (4): 1035—1041. [X] &#},
SRR, MEIESE, SF. O [R]HEAC b B0 A KRR E P A
RARBAWUBRS AR [)]. £, 2010, 30(4):
1035—1041.]

Chen AQ, Zhang D, Xiong D H, etal. Effects of mechanical
properties of surface soil on soil anti-scourability in Yuanmou
dry-hot valley[J]. Transactions of the Chinese Society of
Agricultural Engineering, 2012, 28 (5): 108—113. [[%
o, Ky, REARLL, A STif T IV B R )2
Ty Rt BT b P RS2 (7], Rl TAR A4, 2012,
28 (5): 108—113.]

WulLL, Wang YJ, Wang B, et al. Influence of dry-wet
cycles on aggregate stability of yellow soil in southwest
Chinal[J]. Journal of Soil and Water Conservation, 2017,
31 (3): 317—321, 329. [BR44H1, TEAR, T, 4.
T S AR 0V e s X BT P 2R ARG P A S I [J].
KL ARF2AAR, 2017, 31 (3): 317—321, 329.]
Cheng L, QinJ H, Zhang L C, et al. Application of le
bissonnais method to study soil aggregate stability in red
soils under different types Acta
Pedologica Sinica, 2020, 57 (4): 855—866. [F&iAl,
Zwm i, KA, . N Le Bissonnais IEHFFE A
TR T LA AR e P ()] 2R, 2020, 57
(4): 855—866.]

Wang D. Relationship between organic matter composition

of vegetation[J].

and structural stability of several zonal soils[D]. Wuhan:
Huazhong Agricultural University, 2017. [Zi#. JLF
P A BB NS SR R E e G FR (D], BRI
el R, 2017 ]

Wang J G, Li Z X, Cai CF, etal. Research of red soil

http://pedologica.issas.ac.cn



988 R T 61 %
aggregate abrasion degree of different layers in overland influence on clay wettability and soil aggregate
flow[J]. Transactions of the Chinese Society of stability[J]. Soil Science Society of America Journal,
Agricultural Engineering, 2012, 28 (19): 78—84.[% 2000, 64 (4): 1479—1486.

T, ZEWIEE, EEE, & BRI R[] 2 A g [ 33 ] Goebel M O, Woche S K, Bachmann J. Quantitative
A RIRFI AR EAIFE ). Aol T4, 2012, 28 (19): analysis of liquid penetration kinetics and slaking of
78—84.] aggregates as related to solid-liquid interfacial
[ 30 ] YuJ,Miao SJ, Qiao Y F. The stabilization mechanism of properties[J]. Journal of Hydrology, 2012, 442/443.
different types of soil aggregates[J]. Chinese Agricultural 63—74.
Science Bulletin, 2022, 38 (14): 89—95. [4&7%, M [ 34 ] HelJZ, LiXY, XuFL, etal. 1.4 nm transition mineral
WA, o m k. AEIER 4 e R 2 L B ar e (1] formed by montmorillonite in soil [J]. Cinese Science
thE ez, 2022, 38 (14): 89—95.] Bulletin, 1993, 38 (22): 2096—2098. [${421E, ZE2
[ 31 ] Barthés BG, Kouakoua E T, Larré-Larrouy M C, et al. W, Rk, & P ERATERN 1.4 nm SIET
Texture and sesquioxide effects on water-stable Y[, BlEEadE, 1993, 38 (22): 2096—2098.]
aggregates and organic matter in some tropical soils[J]. [ 35 ] Regelink I C, Stoof C R, Rousseva S, et al. Linkages
Geoderma, 2008, 143 (1/2): 14-25. between aggregate formation, porosity and soil chemical
[ 32 ] ChenuC, Le Bissonnais Y, Arrouays D. Organic matter properties[J]. Geoderma, 2015, 247/248: 24—37.

(RERE: HH)

http://pedologica.issas.ac.cn



