5550 % 43 + o W) Vol. 59, No.3
2022 45 A ACTA PEDOLOGICA SINICA May, 2022

DOI: 10.11766/trxb202007200407
WA, B, ZEMAE, S, XIRE. WEHTRRAE S R G R L AL SRR S (0], R, 2022, 59 (3): 756-766.
ZHAO Chu, SHENG Maoyin, LI Yuxuan, BAI Yixin, LIU Shuxi. Characteristics of Soil Electrochemical Properties and Soil Environmental

Impact Factors in Karst Ecosystem in South West China[J]. Acta Pedologica Sinica, 2022, 59 (3): 756-766.

EEFE SR F IR BRI ER A IME T
BO#ED, mEanY, FwWEC, A", anE"’

(1. SRINIBIER AR T e, 5B 5500015 2. EZRVEHIEEG BALIGE TREARMZThO, SR 5500015 3. 50020 B A 5L B G
5fiidr=b TRL®E, %= 550001)

¥ OE: DI TR AL AR S R G A B, SRS R ] A5, IS A e e et b - B SR T e,
A AR AR R SO A PE TR AR DG o R FH W o 3R TR K 5 43 DTV R AN TR) A A A5 2 - 433 T F Ak~ i P 6 4 T
FEo BURFW], HHCRMEGTARE | RIS | ORI . R0 B A AL B A T R, AR IE T S 5
0.34 C'm>~0.42 Cm?>, 4.85x10° V-m'~5.86x10° V:m™, 47.11 m*>g'~53.16 m>g™"'. 16.86 cmolkg'~22.82 cmolkg", +
S T RS A AL SR B A T o, HR AT FE—-113.74 mV~—115.10 mV; WF58 X B L0 W R4 . mldf
SR, FIRE . SSRZ, HUSSHRIZ N E; HIRFR . ik ARSTAER | SRR R v S A A X 1 b
Fimd b B E BN K, WRRIN 48.3%. 38.1%. 13.0%. 12.0%; +HERFR4n. AHURE D4R ALY
Xof ST HL AL A E RS O E SR B S5 S0 R - T IRRRS RIS RL, SR> MU & HLRR Ak S SR>l s AL
BRI . AR v P e R A A A R S A | IR R A R

KB WEITRE; IR AL RRE s A B R R

HE 5 ES: S159 XHEARERRD: A
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Impact Factors in Karst Ecosystem in South West China
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Abstract:  Objective  Soil surface is the main place for various chemical and biochemical processes in soils and most of the
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negative charges are concentrated here. The five electrochemical characteristics, surface potential, surface charge density, surface
electric field strength, specific surface area, and surface charge, deeply affect a series of physical and chemical processes in soils.
Therefore, an accurate understanding of the electrochemical properties of soil surface has extensive and profound significance for
the prevention and control of soil erosion, soil management and regulation, vegetation restoration and reconstruction in karst
areas. However, it is still unclear how soil surface charge properties evolve with environmental factors change in different
succession stages of rocky desertification. Method In this study the method of combined analysis of surface properties was
applied to measure surface potential, surface charge density, surface electric field strength, specific surface area, and surface
charge of the soils varying in different rocky desertification grades in Anshun area. Correlation and redundancy analyses were
used to explore the effects of soil environmental factors on its surface electrochemical properties. ~ Result  Soil surface charge
density, surface electric field strength, specific surface area, and surface charge decreased with the increase in rocky
desertification intensity, and the variation range was 0.34 C-m>~0.42 C-m >, 4.85x10° V-m™'~5.86x10* V-m™, 47.11 m*>g™'~
53.16 m>g ', 16.86 cmol-kg™'~22.82 cmol-kg ™, respectively. Also, the soil surface potential increased with the increase in rocky
desertification intensity and the variation range was —113.74 mV~-115.10 mV. Soil clay, sand, amorphous alumina, and humic
acid were the main factors affecting soil surface electrochemical properties change, and the interpretation rates were 48.3%,
38.1%, 13.0% and 12.0%, respectively. The effects of soil particle size composition, organic matter composition, and metal oxides
on soil surface electrochemical characteristics were as follows: soil clay > sand > silt, humic acid > organic carbon > fulvic acid,
and amorphous alumina > free iron oxide > amorphous iron oxide. = Conclusion  Our study revealed that during the succession
of karst rocky desertification, soil physical properties, chemical properties, and oxide content changed significantly, and this led
to changes in soil surface electrochemical properties.

Key words: Karst; Electrochemical properties of soil surface; Rocky desertification; Physical and chemical properties of soil;
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Fig. 1 Location of the study area

http://pedologica.issas.ac.cn



34 2

RN WEITRR A S ARG R R AL AR SO

&

M A7 759

F1 BREFRXDIRE

Table 1 Classification standard of rocky desertification grade

ARG

Degree of rocky desertification

Bedrock exposure rate/%

BB 1

Vegetation coverage/%

76 Nil
12 Slight
71 Moderate

H ¥ Severe

30~50

50~70

<30 >80
50~80
30~50

>70 <30
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if 0.25 mm i, AR, RIS RIS A

B S R = AR, A 55 mL
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Fig. 2 Soil electrochemical properties under different degree of rocky desertification
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Table 2 Physical and chemical properties of soil with different degree of rocky desertification
AEALER ALK i HIR R
Degree of rocky Organic carbon/ pH Electric conductivity/ Humic acid Fulvic acid
desertification (gkg') (ms-cm™) /(gkg") /(gkg")
& Nil 33.01+3.05a 7.40+0.11a 164.30+12.54a 4.53+0.85a 10.70+1.27a
42 J¥ Slight 32.55+4.84a 7.4140.19a 159.06+13.56a 2.73+0.60b 7.85+0.65b
" Moderate 28.29+3.91b 7.46+0.09a 141.88+11.96ab 1.79++0.40¢ 7.09+1.18b
T Severe 26.12+4.00b 7.44+0.22a 131.62+12.84b 1.13+0.32d 7.28+0.82b
AEALER
HH 4% 2 Humin
Degree of rocky ki Sand/% Brkr Silt/% FkL Clay/%
/ (gkgt)
desertification
7t Nil 17.78+1.28a 21.86+1.77a 51.35+2.11a 26.79+1.35a
B Slight 21.97+1.14b 24.06+1.94b 49.62+1.39b 26.32+1.52a
1 Moderate 19.40+0.88ab 27.11+1.42¢ 48.77+1.86b 24.11+1.57b
¥ Severe 17.72+1.23a 49.26+2.06b 22.30+1.61c 22.30+1.61c

. AR/PNEFHRERARAEAEY TR AR B%E (P<0.05). T, Note: Different letters indicate that indicator has

significant difference under different rocky desertification grades ( P<0.05) .

£3 TRARUFRLIEIUIIER

Table 3 Oxides properties of soil with different degree of rocky desertification

AR i B A ALk = A S| TR S kb AL A di A AL

Degree of rocky desertification Fed (gkg') Aly (gkg") Feo/ (gkg') Aly (gkg') Sio/ (gkg")
JE Nil 15.11£1.93a 9.01x1.26a 1.5740.25a 1.99+0.26a 0.25+0.08a

¥ Slight 18.75+1.87b 7.07+1.25b 1.80+0.43b 1.67+0.19b 0.23+0.08a

"HE Moderate 19.62+1.83bc 7.63+1.29bc 1.59+0.48a 1.4740.19¢ 0.19+0.03b

HJE Severe 20.70+1.64c 8.10+1.64c 1.2140.26¢ 1.38+0.30c 0.26+0.10a

x4 FRBRUEZFRTBEFH LT WEAN
Table 4 Clay mineral composition of soil with different degree of rocky desertification
AL £ ik [ G e HEIRZ BIFRIZ
Degree of rocky desertification Smectite/% Ilite/% Kaolinite/% Chlorite/% 1/S/% C/SI%

J& Nil 0 0~9.2 4~8.2 2.2~6.8 0~16.5 79.8~93.4
BB Slight 0 0~9.7 4.4~10.5 2.8~5.0 0~23 60.1~90.9
1 Moderate 0 0~4.5 42~11.5 1.9~4.38 0~9 69.4~93.0

T Severe 0 0~5.9 4.9~17 3.2~5.6 0~9.4 65~92.9
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Table 5 Correlation between soil surface electrochemical properties and soil environmental factors

EERIR 3 HL R (A bR A Fhr EH R wER L€
SOC Conductivity Sand Silt Clay Humic acid ~ Fulvic acid Humin
o0 0.2617 -0.037 -0.349™ 0.197" 03117 0.416" 0.327" 0.107
E, 0.254" -0.034 -0.343" 0.190" 0.310" 0.415" 0.323" 0.100
N 0.240™ 0.173 -0.676" 0.1817 0.778" 0.317" 0.181" 0.161
SCN 0.309™ 0.083 —0.640™ 0.236" 0.679" 0.461" 0.325" 0.159
g S Ak Ui B A AR Ak T A B Ak T A A R Ak i A AL Rk

Feqy Aly Fe, Al, Si,

o0 -0.316" 0.018 0.189" 0.383" -0.059

E, -0.318™ 0.019 0.192" 0.383" -0.056

S -0.279™ -0.053 0.187" 0.349™ 0.025

SCN -0.376" -0.026 0.234" 0.463" -0.020

W HEARE N=120, *, **51RR 0=0.05 F1 0.01 /K L7 2 E M. Note: Sample size N=120. *, ** indicate the significance at
a = 0.05 and 0.01 levels respectively. g, T3 M HL {7 Soil surface potential. oo 2¢IAl FfL i % & Surface charge density . E, % I Hi,3% 30 B
Surface electric field strength, S L i Surface. SCN & [fij Hi far £ f Surface charge number.

BFIEMI, SIEMFAMLRLE BEFIEMSE, S
B AR W O . IR A R R I R i
R A S A P B AL & B R E
VI, 2= HRMRZ.

Xy SR (WKL, YKL, FRL) FIAHL
Ry CHBLER . SRR . SR ) LIk HIESR
A Cliyp A Aesk . AERmBURILER . AR TR L
) =R LRSI X e A R A R R
WARRRE, BEATSERR RIS L, JLRMON (Simple
effect) HEFFE5RANZE 6 Fron, Hovb LR Ay 2
VEHET . BRSO AR 5 AR 4 (1 E 2k
e SR> A HLBR> = R LS R Ay
A ZEVEHE R O AR i 5 A A B> A A k>R
Béa sk 9 A SR AR 0T 1 0 2 I R A A Y 5
TR Boe I R < O S U B G g e ok 32 L PN 5
Ut 12 B A P T LA R 22 S

3 3 ®
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MRER G O ALY, 3 AT 3 dok [ e
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RE RS B AL BH B s s (1, A B A 2 i
ORI | R LSRR M DA AT L o
H T {45 3wl sl s>, 55—, L3
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ZALRKTRTE R R, Il s DA 398 4 o T 45 2
(SE6 NI SR I 2 e cua koS 218
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RN i ot ST B 4 6 48 P A o e v A R
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TRERT, AR R L AR R R IR,
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B I A AR Y SRR, 4
AR ALY 5 A LR K AR A A XA AL R A
TAPPERT,  BLAR A AR 3 AR 3P4 R G
N, WFFERUREE AR R R £
TR AR L R A BT R b, B
FERINRPRIAE < 0.2 pm HIERAR AR, Bl

Bk FAx T R A m AR R 4R = R
AEEAEH
3.2 tTEFRERULFEMENGEMLEEHNE
M
HIZE 6 XL, WA DR A K R R THT
FELGT B | SR TR P 375 R 1 AT L R B T P e
E 8 G [T 0 a1 s | L AL G LA e N 1
GERORE, AK 5 AR R ) |
TS AL RN N AR b AN [R5 i
g AL A SR )P AR B 22 5 Y BRI

#6 AREEFTIEREBLFERM

Table 6 Surface electrochemical properties of different types of soil

+- 4 FI LT B o0/ RIAHLIRIE B/ e Fim S/ AL A SCN/
Soil type (Cm?) (10°v'm™) (m*g") (cmolkg™)
1}k . Alcareous soil 0.38 5.37 51.00 20.21
rfrPE 4 €4, 1 Neutral purple soil 0.69 9.74 51.00 25.42
1 ¥ 25 £ Neutral loessial soil 0.21 2.93 52.60 —
FRPE 213 Neutral red soil 0.16 2.24 68.00 11.19

TEATERA ARG BT Rer, K Iy R ) 80
e MR TOnR AR, A A RRER R,
L HETUR S LA R R R R,
HCEEANR ., VR, SERSEREND. 5
BB DA L, R A A M X AT BB
WASMER, HIE A R R 240 T AR ) By
Be (F2). HRERIME, L ERR AR FE 1 4=
RN SR P, s R R (3R 2). WERAL
B BT S e i e SRR, A Y
o, FEA B T IR R, RS AL
Beoim TIA R (R 3), TR L5 Yrh i
FTE R L IR 5 T IRAF IR R, T
WA IR 7R IR TR AN, XA SR ) il PR,
HE A B IX IR LAY P IR SRR (3R
4), e A1 R A AR WM DU | kA R R

AR FR SRR R A I R A A R T
Ty RIS | PRI, 20 H i B
ABEACSFEY BT T R EZE . MR Rakhsh
SRRV Y, 3 Al R AR FRAE 3
P S 1 A S B R A B AR R
AW I A 53 v A 2 T P 114 22 e U B A AR i ) el

P OB TR T B BN RE TS . XE FROTR M
FRE I R R TEIR

4 4 K

W ST AR A V5 T Ao A B BT A AR
YU A A AL, X AR A AL S Y
ETh, REERm A AT R R | HERR I
R N . DPSTAEIRRY], R
i AL A 52 RS BRI T R s A
gL Rl e, A b kA i S R HE R
BRI RIS RRL 5 A HLTA 23 A Z R HE R O
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