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A Study of Soil Anti-erodibility of Different Slope Positions on Plateau
Depression in Karst Gabin Basin

LIU Peng" %, JIANG Zhong-cheng”?, LI Yan-qing® ", LAN Fu-ning” ¥, YU Yang”, HUANG Ying-xia®’

1) Forestry College of Guangxi University, Nanning, Guangxi 530001;
2) Institute of Karst Geology, Chinese Academy of Geological Sciences, Guilin, Guangxi 541004,
3) Key Laboratory of Karst Ecosystem and Treatment of Rocky Desertification,
Ministry of Natural Resources, Guilin, Guangxi 541004;
4) School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083;
5) School of Geography and Planning, Nanning Normal University, Nanning, Guangxi 530001

Abstract: In order to reveal the anti-erodibility of soil of different slope positions on Plateau depression in karst
gabin basin, the authors took the soil of different soil layers (0-20 cm, 20—40 cm) in different slope positions (up
slope, middle slope, downhill and slope bottom) in plateau depression area as the research object. Through the
determination and analysis of 16 soil anti- erodibility indexes, the influence of different slope positions on soil
anti-erodibility was studied. The results are as follows: In different depths of soil layer, the content of soil water
stable macro-aggregate is in order of up slope > downhill > slope bottom > middle slope (P < 0.05), decreasing
with soil depth. The soil anti-erodibility is in order of 0-20 cm soil layer, up slope > downhill > slope bottom >
middle slope(P < 0.05), 0-40 cm soil layer, downhill > slope bottom > upper slope > middle slope (P < 0.05).
With the increase of soil depth, soil anti-erodibility gradually decreases; clay, organic carbon, electric
conductance, PAD and MWD, are five best indexes for evaluating the soil anti-erodibility of slope position in
karst fault basin. It is suggested that different measures should be taken according to the difference of soil

anti-erodibility of different slope positions, so as to reduce water and soil leakage, enhance soil anti erosion
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capability and improve the local ecological environment.

Key words: fault basin; soil anti-erodibility; slope position; depression
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BRI R R, RIAERICRR
K. AU AR TR, AR ELE AR DL 14
Bz BE 1 IR AK (Duchicela et al., 2013), 13
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JE(FRANVEY O AR, L o o 28 =i
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Wb T, AR AR 1 X R HGRE e E L 2 L
B i DR (A, 2003; 9K AE 4,
2007; ik, 2014),
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By, TEEEZA T YA TR B (LT, 2017, FTE
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HRWFIE T, R IRA TR

VLA 2 2 7 30 e IX - S e M B g K 22
$E R TSR] A A FE X R il vk g 2 i, OS]
BRI, R O FIR RS LMl .
A R 5 T ST A S ) (RS S
2014; SHPHAE, 2015; X FEH A1 E LS, 2020), Hbf
T XA TR I A | R X (R,
2012; BERZEE, 2017; M EEAHSE, 2019), XF KT 4
P AR GBI 53 B AT i, T 3 67 X - ST ol 1 1 52 i)
WA B, AT 7% XK IR HL S A SR A Y
HERR, Ll DL TRR A R N R B S (R
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P ME CEE TR bR, AT MR R 340 A BT ik M 1)
MR ZE, LA kK 300 5% B B 6 K I Y K
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AL PR IR /N X 55— A AR TR RO Ry b
B, WKy 400 m, BETHEHHE R 2 80 m, F
WP 11,600 I ARIEE, B TEHE, Ak
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Fig. 1 Overview of the study area
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Koy B, f iz B R ok b oY (H1-H3, ¥ E R
30°~35°) . i (H4-He6, 3R 33°~41°) T
(H7-H9, I < 10°). BEJIE H10 PUAERSr . & R
3 AT T - A, IR SR SR
S9N 7N s OV AT O (7 £ R e L B i~ B
3 ) 00 e 4 A SR R % A S A T

A RACR A Yoder 35, MU A 5 A i 1k
KA LN-200 #rz4, AKFatkHERACR T H A7 1Y
DIK2011 R4, i7e H [ b S R} 2 B 25 s i ot
W5 T 52 56 2 0 52 A o A AL o SR P o % TR A4 -
I 1A EUR TR I R B A
K FIHLICE A 2R 1ML, 2R A s SR -0 FR 7 TR
BHBRPL L ks, SR R B iR AN IR 4 -4H Bh 4t
ek, TN Biaz A O s e A, DLk
FE bR B3 7E R 2 B P b A S PR B A ST B
K A GG = 58 -
1.3 HIELAESHH

K1 Excel 2016 X§ 84a dE4 7w 285 40 b 5 8 1Y,
Origin 9.0 Z:[&], SPSS 20.0 X} ¥dE 414831 M 32 A%
53453 8T, Pearson A5 2 B AN [R] R 1 1] 9 A 5 4,
LSD VA X & 48 0R AT 07 2550, W3 /K74 0.05,
iz [l z-score IEXPELHE IH—ALIFXT A8 bR b T £
TR A
1.4 iR REYIRE

PEH BTl TS bR o TCALORL AR
AR FRME L AU . - S 3 2 1 I 4 1T (B
TR, 2007; 5177458, 2008), ABFFEH) L0 1 3%
ProbbEm 16 N8R, JE1T 3050 B B bt ik i 25
AAGARTIAR, I 3m 2 A S B SRR 4y B, O e
R B AR T 2 T Sk Il I

DICHLIIRL 2 :

Xi=UPKi(50-2000 pm, %); Xo=HF3Fi(2-50 pm ,
%); X3=HE (<2 um, %).

2\ R A

X=WSAg25( > 0.25 mm KF M A RIK S, %);

Xs=WSA,5(> 0.5 mm /KEIPE RS &, %);

Xo=PAD »5(H1 RAKREIR K );

PAD,»5=(=0.25 BIRK Tl —=0.25 FIR{k
IRIHE) + =0.25 BRI TG E*100%;

X=MWD(A RARN- 3 5 7 HAR);

MWD = wwi;
i=1

i PR R G A BRI B, wi ARG
AR AR i

)AL

Xo=A PLI & 3 (g/kg) o

4) P

Xo=t HEA H (g/em’); Xio=pH {H; Xy =HLF%
(ps/cm),

SYEFILERA:

Xio= 2 R & & (gke); Xis=2 W& 2 (gke);
X1~ Al (mg/kg); Xis=H AWk (mg/kg); X o=k
(g/kg)o

2 5R

2.1 AREIEAL T BV AR

MR AL FR N - ST i, S48 e
SR ) S /N R L2 B L 3], e 5 i 384T ol 2 1Y)
IR bR —(H R, 2016), — &S, @k
HMAITKY T8, AWM ERENR, T BIRNEL,
TOMKARE; R 25 5 B0t B Rl SRE KT
R, i+ 5 FHR4s, (FORSRLAE AU i 45 A HLIT
AR A T W Z 00 & 2 A3 a4 A AS /) 1
BEVRPBE T AL AL S, AR mT g, 33k R [ B A
AL B B A S 2 M 22 57(P < 0.05) 020 cm 1 )2
R RL TR B TT b A 3 B M RS (63.3%)> HH B
(53.9%)> T 3% (49.2%)> I35 (33.2%), ASFEIYEA R
oz Fr e Bl R B A B R BG n, Bb R ER RIS
KR A S B e, RER b YR (47.6%)> 3
(29.9%)> T 3% (23.8%)>IE JIE (10.7%), 56 T35
JEHE U /s BRI R B IR (26.0%) > T
Wi (22.1%) > E3E(19.2%) > H35(16.2%), BR RSN,
AL B i A A AT S 3 B R B S B N 08 N
., 20-40 cm - JE BB AR T 3R L 28 SR 18 R
SR R R)Z A, HIERZRR S
iy ) SEE RPN AR DIIE Uy AT N N 1)
W T A] REAEAE IR IBURL I R RS Bl
2.2 AREEAL T 5 BARYHAE

T 0 I A 0 AR AL R R
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Table 1 Characteristics of soil mechanical aggregates in different slope positions
i g - BENUA P P B AARAZR A /% Jy——
>7 mm 7-5 mm 5-2 mm 2—-1 mm 1-0.5 mm 0.5-0.25 mm <0.25 mm
Y 75.28a 8.19a 8.38b 2.04¢ 2.28b 1.88b 1.95b 7.24a
090 om rh 51.91c 10.57a 18.23a 4.15a 4.86a 3.89a 6.39a 5.81c
T 65.12b 6.89a 9.62b 3.28b 4.76a 4.11a 6.21a 6.59b
Y% 68.18b 2.66b 11.63b 3.44ab 4.76a 3.43a 5.9a 6.48b
Tk 66.87ab  10.04b 12.29bc  2.49¢c 2.89b 2.18b 3.24c¢ 6.79ab
2040 em R 46.67c 12.11a 21.03a 4.24a 4.66a 4.13a 7.16a 5.56¢
T 58.74b 9.49b 14.07b 3.46b 4.68a 4.19a 5.37b 6.17bc
YR 75.73a 5.08¢c 8.49¢ 2.41c 3.14b 2.06b 3.09¢ 7.11a
W ARG FRERIRAS R A HE7E AR R R 25 5 M:(P < 0.05).
T2 AR TIEKERR MR B AEGRETF)
Table 2 Characteristics of soil water stable aggregates in different slope positions
W Y fr HRAKBERR SRR %) MWD/mm  PAD/% FD
>2 mm 1-2 mm 0.5-1 mm 0.25-0.5 mm <0.25 mm
bk 74.83a 7.29b 2.95b 1.46b 13.47a 4.66a 11.75¢ 2.62a
020 em rhr 18.24c¢ 22.88a 22.36a 12.3a 24.22a 1.71¢ 19.05a 2.42b
T 41.39b 16.03a 15.16a 9.14a 18.28ab 291b 15.39b 2.45b
Wi 27.14¢ 19.55a 19.15a 11.3a 22.88a 2.14¢ 18.04a 2.46b
I 21.04a 31.62a 21.18a 7.43b 18.73b 1.97b 16.01b 2.2¢
2040 em rhr 9.7b 25.26b 21.3a 13.32a 30.42a 1.24¢ 25.05a 2.48a
Tk 28.68a 24.43b 18.32b 8.95b 19.62b 2.31a 15.06b 2.34b
Wi 26.7a 30.06a 17.97b 7.92b 17.36b 2.24a 14.72b 2.44ab

TE: AF/ING FRERIR AN R i AL - e AR IR AL 9 ) 22 V(P < 0.05)

- SRR AT R A4S R 17 2 5 B ) AN () S A A7
EREEF(P<0.05)(FE 1), 751 0-20 cm EH,
BT ARSI LA>T mm BRI Er o B, HB 4
EE] 75.28%. 51.91%. 67.07%A1 68.18%, fE 20—
40 cm HIEZEAF, BYE . PYERIRYE>T7 mm kL E
i HL s AT R, 2030 66.87% . 46.67% . 58.74%,
TR W38 N3 1 75.73%, o] g S53R KU
X,

+HERI12>0.25 mm 35 A SRR GE B AR R KA
Rk, &M EE YT, g R
PR, X YERE - HOKIRA BEEAEM, Wk, HAE
— R E X - AP EA Te R B S PR I
PATH KR TE A RIS R DA ANGEE 2)FR, 16
AFGRE + 2, ORI R R & 5o by
>N > WOR>T (P < 0.05), Rl 38R B0

P S A S 34 A% (MWD) [z e 1) 2 - 35 P SR A
LRI ARG, AR BRI 2R 338 A SR AR 1Y)
AR AR A SRR A, AR R (] R AR, 2007).
TE 020 cm 29, ANFEBEA MWD BARR BN
ST YSYER > il 7E 20-40 om L3R, R
A Y YSHOR > B

- 358 PR R AR S5 A0 B IR AR (PAD) RO, 1 S 254y

RS D) R e, LIRS D)W= I, PAD BN,
A B T M A R B (A B SS SR, 2002) 0 TE
0-20 cm T3 L) M2 20-40 cm 88, 3 Rk L,
PSR 22 (PAD)#R B R e 35, Bk R >
YR > F¥e> B, 3k PAD Rk, i) i
W HE

- 38 A AR AT TE 4 BU(FD) v] T RAE B R A4k
A Fe e M DL R B AR 4, BUE RN, 25
FE R B SRR, FH RO 2R L ERIEW
0-20 cm +3EH, FIQ2.62)> K (2.46) > F Ik
(2.45)>%47(2.42), 1E 20—40cm +3EH, FD £IN
I (2.48)> IS (2.44) > FHE(2.34)> F35(2.20), %
JZ2 0-20 em 19 73 T 4ERCETIR T2 20-40 em 151 TE4E%L
WK, LA )2 SRR e R 2
2.3 AEEALTERMESEESER

N T LA IR RN SR, H RS T
I, Xt 16 AN FIEAT T 2858 1 4 4
ANHTRAEEERRT 1, T EMTTERAR T
85.73%, Wi/E T EMA T ER (K 3), FTLAA S
TIP3 I AP PERE(CE MRS, 2017; TRAET
55, 2019) 5B — FE WA Z kA #] 50.1%, AP EE
fezE e de b, HA B A . Sk . A PR T 0.9,
Yok . KSRLE I T 0.8; B E o =
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Table 3 Eigenvalues of principal component analysis
ENi%
1 2 3 4
A WAk 0.966
JEN TS 0.964
Bl 2R 0.956
BA 0.929
kL 0.880
b Ly A -0.831
MWD 0.719
S 0.571
WSAq.s 0.935
WSAos 0.905
PAD ~0.899
e 0.927
AL 0.888
b g A 0.623
R -0.729
pH 0.684

stz

TUHRIE 15.4%, A/KFRaE A RIREFEHR, WSAo,s.
WSAs. PAD 3£ 3 D8R T 0.8; 25 = E M Jr
ZETTHR N 12.4%, MAFdebs, Hrb w2k
eI T 0.8, BRI T 0.6; 550U 324 sk
7.9%, NPFRA LG RAR, HA LIRSS pH, WM
FH =AM EPRBEE T 0.5,

B EAFEAR A E I AR EAL, 15345 F8 AR K
Gy MH, AR A FE A B 0 e, 1A O )
Yo i i T U 25 A8, Fe IR E o L], H
A AN RN ) SR B R SR A e . BT
LR AR RO, UL TR AR R 2%
AR EE IE O A BT PR X, AR AR bR HEAR 1Y)
S50, IEAE UL RA - HEHT M T KO G e
2, 2009). WALIFEATEI(E 3), 0-20 cm 12, A
Y rpridrk F3%(10.80) > FIE(3.18) > B i€ (0.23) >
Y (-1.42), KI5 5 E (P <0.05); 2040 cm
+ 2 BT A T 3E(-0.39) > BEE(-0.90) > B
(—4.47) > 3 (-7.03), BRI, &30 2=
SR FE(P<0.05), MiFELJZRERIG M, b
PRI A
2.4 MMEEEEEEN

ARBFFE PRI SR bRIE 16 4, RE 2R bR AELE
A AT BN A SRS ) SR B, (AR 24 bR
HEN, RESHER —SRERMER. T HEk
Pl PE PR (0 T AR, TR AA AR BT f v RE A 45 AR A
TR EE G AR, R RS Y R v
fe 8, W4 B il AT B R AR i S R T AR R
B U S BT

SRR S ORI iR 2, SRR ST

10.8 —=— 0-20cm
10 ——e— 20-40cm
s
64
&
m 4
:1; 4 3.18
2
§ 0 0.23
= 9T \ .~ #—_____ T
kS Wz /‘—0.39 ©-0.9
21 e
3 ¥ h 0 N R
-4 e.-4.47 yd
gy p
64 T //
T~e’-7.03
g

3 BEWAATEREMNTIERIMMEESEY
Fig. 3 Comprehensive index of soil anti-erodibility of
different slope positions and depths
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Table 4 Regression coefficient estimation

AR T brifEiR 2 VIF
A 4214 0.942
KR ~0.050 0.012 3.304
B UL (X2) 0.130 0.013 6.424
MWD 5(X3) 0.383 0.211 6.340
PAD(X4) -0.012 0.002 2.914
LS (X5) 0.026 0.004 1.610

WRB RN, PIEA SCIHERRAS S R AL 0.3~1 [
HUBEE bR . BUME SR bR 5 25 A TR S BOH G R T
0.6 HIHKIR AT 0(0.945) . BTGk (0.940) . A HLEK
(0.938) . EE(0.911). MWD (0.895) . Kiki(—0.865).
PAD(0.706), fUBELE 0.3~1.0 Z [8) B 48 H5 20 5 0 A
HLEK(0.74) . EB#(0.68) . MWD 1(0.51), ¥HFKi(0.61),
HE0.41). H5(0.35). PAD(0.35). Hiki(0.31).
WAL ZEE 4, Ok AR B LR MWD w  PAD .
MOS8 5 MEPR o HAS L, PUiivEgr S 1880 A
i, 7 Z TR, PR ZERANER 4 PR

WAL 4, 15 H T 7 v T3 M - 3BT ik
PEZE AR BT B A R

Y= —0.05X1+0.13X2+0.383X3-0.012X4+0.026 X5
—4.214

P A 25 A PSR A R 710 52 R B0 RP=0.992,
F=440.2, 353 B AR, R LA B A,
VARG RL . AWK . MWD w. PAD. W 5% 5 1M 4&
T BE A AR B 1) S5 AL T o3 72 e o2 D 1 92 b AR [) 39 467 174
TSR A RETT
3 Wk
3.1 W5 tiEmmE

F i 0 e e b B T A7 B K 18 i B AR 25
RAEA, SEARFEA AR . KRk, IR
REFM=AETEm, FERH Mt A B
P25 F(P < 0.05), X IS MELR G TN, &
P2 I E Y > T > WE > R W2
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T IEGUOE R T Y > YR > Bk > ik, AREE -
JEURBER RGN, I B B AR . AT AR SR (2011)
XA b AN ) b 35 AR A, 6 2 - BT M S R B |
e > TUE > YR > YT, R - ST 5
FEAETHAEAT o X8 L3 o %) S22 i 5 A [R) 3
{7 hT i 22 5. B ONRESE (2008, 2014)is R
TR D A SR R A0 B, T BT W B R 1
KR “HSREN ", N B3RS, =ik
FEZREIE N . AT WS R, 76 R RN R Ak A AN A
FITTHE T, 38 25 i K A 2 Ay O e 181 2% (i
KL, 2016) A FE NN, T RE B R B AH B
A+ 5 S Az R R, (O A R A e,
I W — S 0l B B B AR 5 K 3R 1) 5
(Ribolzi et al., 2011), MiAWFFT HFE RSN R T4
BN, HASTRIIE A - ST i 1 22 57— Dy T A2 3k
FERIFEMR, 3 — 7 05 8 0 DXRR IR Y 1 3 25 H A
Ko ANTRVIE A3 FE () A8 Ak 235 R 39k 1 - S 3R A o
B o> 5, [FE, AR XAREE S S TR
&K, WEFRICRIE, VA, +iERA
RUKE = TR, TS SE R, M
BT TR
3.2 BEHMRSTERMEXR

MHKERL . BB . MWD w. PAD. G HAF
W BIEhUE E LR bR R, BESE X G
T I BT N URLZH BB AR OG . Sy T IR M
R XYY TR SR OCR S IR SR, W
i M E B FEREHL 2] H10), HEFRITTEN SR
A an(E 4b), ANEEA FEFRICR 2Z 5
(P <0.05), b3 203 A MLk & AR IR R b3
(54.97 g/kg) > TH(25.31 g/kg) > B (19.52 g/kg) >
3E(19.21 g/kg)o AZAUNIE BB IL3E T & KR
J Y47 g/kg) > FHE(2.34 g/kg) > YR (2.17 g/kg)
> 3 (1.79 g/kg) o 2B M IE B 2113 G 3 Ak R
J (1.8 g/kg)=HiE (1.8 g/kg) > EIE(1.12 g/kg) >
H37(0.95 g/kg) o XFHLATAL, A HLAK . 4% M 3EhT

35

LA
A orgarﬁﬁc carbon

& otal nitrogen

Gk
- total phosphorus

80

=)
=)

B LB/ (g/kg)

]
=]

/i\

PR R RO A AR R 3, il R SR A A
Bk L R TR T R SRR (-1 H., 2007), MAE
S RBU A (B 4a) 0T LUE HY AR BURE & 00 78 57
FEURK, MEFRICE AT RECE & R A
EROF <R

- A R R R F A K, S i UL
TEAT HILT B9 S 45 4/ F T JE B (Barthes and Roose,
2002), J& e R SR AR BT, S ML A IR
SRS L RS AR D R AN T 2 Dl A,
HEEMEXIK S AB AR S R R A EEY
7] (Fokom et al., 2012), AR i 2351 2 3 A R 4k
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