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R, WEBEES. PRXLE Cd SEZ LEMHAS . AHUR. pH I CEC Fig L2 REMEm, H, HEHHE . pH

MEEAH S RHEFELHEE,
KEIR: WA EA, 1TEESR; 8, HIRIEFRHME
hESEE: X142 XEEERIRAG: A

WCHEMEMNBEMELSBITE, EMEKS
BOCE . HEK FoARTT R EP A CAFZRE T L
#5, HCIG BB ARMAESR, —Bk
W, EE T RBAR T ECAE BB/, RE4N0.1 ~
03 mgkg', KB FEFANEECIGREF, 7
0.1 ~ 1.0 mg-kg ' Z ], Mi&EFIARNTIECIE
BEE, Wik03 ~ 11 mgkg ', CABERTLIE T A
SHVERW AT LIS AR R A 3, AHIERE
BRI, BHE . T =R HERRAR FH5R1E
D) AR RN 3 CAi B R ESE T A KUk
AN E S E s R A BT R b 23 78, FEER
KAZEE EBOR TR, ek, w5
Ju AR AR E i B AR R A, H
, EAEITEN IS RAE R AT 28,
I TR AR . AR AR e v
-G L ANA L/ EET Ga1E: 2 d S

W HT R £ 51k (Karst Rocky Desertification) &
BT HFE IR ST, ZALRE
Mt SATEIM TR, Sl ERM,
A REMEE, LA ™E TR, RN
S FEHAL S B AL FR ST, e A
b2 - T B FERR Y —  HA R
B, WA B Ak R o PR R A HUR B
4. JEHLKSE . pHR CECRK% — 2% 3 M i
SR AR SR, BRI R R

XERS:

1674-5906 (2009 ) 01-0160-07

FRrEH LR R RN ARMEAERKER
(O 4 S i 5 P08 A 0o 1 38 PP Cd i 1T 9 2
HIAEA FE TSR A SR TR & R X RN A
BT E R ZEE N ER/ NI B, 38 R — R
WRARE A B SRS RAEL . AR
T AR AEAELERTEN SR L HE
(Bl AR AR AT R 5T, N FHEXCELFISPSSHK {4tk
ARG o, TR Bk A b f o 1 4
HE BB HERAIL 2 RRE, g e G A fE
TEE L BRI YRR A ST 2T AR
1 WHRESR

5T b 5 A T 51 M A I AL T L0 AR A A
FRENRBE 1), K2 106°20'5"—106°21'8",
db4h 26°31'45"—26°30°27", g 1B 20 A 1| Rk
95%, & BN SR b — R (g s R,
T HEARL 2.4 ko ZPCEME R Tog WA 4R K 5
HzA, M BRI R R BRI A, 18
SyEMmAE N 1.65 1 1, REE S 14510 m
BAES 1275.0 m, JBEHGEERIBES R, FHE
14 °C, WeimkEiR 35 C, RImRKE-5 C, F5
FUE 4700 °C, 4FHESHR 3612 klem™, HEBRFE
1200 mm, WA, FENEPTE S—9 Ay, of
REXFELHRRUBREAK L FEIERE, Eih
RlAb g A i LB A AR T, Wi

ESWME: BREALMBIFE LRI (2006CB403200);  EABHEBHRGIH TREE H M H (kzex2-yw-306); BB 5T AR A HT45

B H(G-04-01); EIFR ARFAEL ST _ET0 H (40672112)

TEEBAr: FHRA0976 F4), B, PR, HEHRA, TR EhIREmER{ES, E-mailixugiangluo@163.com

*FAEAEE, E-mail: Wangshijie@vip.skleg.cn)
WREEE: 2008-11-01






162 ERIFEER B ISHEL 1H(2000F1 H)

F1 HHREBESH
Table 1 Basic features of the sample plots

L0 HHRES EERE HESE BN THERR BALE  FHHIKX  HEEH MR
% % fem
o8 1 3 p¢: ! >60 R HHR  Lla,cd,ef gk n, o WEMHIELEM
3 2 s e >60 FE Zik>3N
iR 3 T i >60 HE ABuR
Ci 14 >70 <30 i BEAKL 58 R BBk
& 15 TH Bkt 40 i3 LIk RN
[ 16 a1 w"iE 50 U Hulk
Gzl 17 2573 g >50 A Huik
CE 18 T -t >60 K Bk
th 4 Nt:7 HIE >50 O NEBE Plab,ce g kI ERIBERIBEM
G 5 50-70 30-50 g R >50 TR /MR
LS 6 T HiE 50 B N E=S
2] 7 ki Beakt 40 P Bk Lk, m, 1, d,p,gnbRERRRM
i 9 50-70 30-50 i BEAKT 45 P3- TN
H 10 T BEAKL: 50 Pe:] Lk
th 11 3 HiE 60 FE Ak Dla,b,ce gk MERBERIEEMN
o 12 50-70 30-50 i HE 60 FE Zif 3N
th 13 T i 70 R [Eip237S
# 19 ¥ RBefkt 50 R Rk Dleb,c fg i aj, k NEMNEM
% 20 30-50 50-70 i BEAKL 50 R ZiE 27N
2% 21 THE BEAKt 60 R LRI
2 2 3 BEAKL 45 U Bhotk  Bheb,c,f g i aj, k HEMEMNM
52 23 30-50 50-70 i BEAakt 55 B Tk
% 24 TH Beakt 40 T EEP SRS
X 25 <0 70 i BEAkt 40 HER FgR LA h, i, b N EAIRAER
x 26 T BEAGK+: 50 A ZibTEIN
X 27 0 >70 i HiE >100 JFFR Hulk L s,dr,q, 0 E B

F: a: BZE(Rhamnus davurica); b: YT #(Zanthoxylum planispinumy; c: SREIEE(Viburnum utile); d: 53 E (Lysimachia christinae); e: /N5
(Pyracantha fortuneana), f: KB (Pyracantha fortuneana); g: ¥HiH(Rubus biflorus); h: = B R BAi(Carpinus pubescens); i: B R ALFE (Platycarya
longipes); j: A A& (ltea ilicifolia); k: EHBR(Preridium revolutum); |: H & (Artemisia carvifolia); m: #JNBE(Ficus tikoua); n: YFEL (Cyperus rotundus); o:
KEEE (Arthraxon hispidus), p: #F(Heteropogon contortus); q: ¥ (Cunninghamia lanceolatay, r: 25(Camellia oleiferay; s: B (Camptotheca acumi-
nate)

R2 R TIREXENERCIZR

Table 2 Soil basic conditions and Cd contents of the sample sites

FEH pH IR wi% KR wi% W wi% i E¥FE (ke CEC/{cmol-kg™) Cd/(mgkg)
001 6.60 24.7 36.4 6.7 1 44.79 12.7 0.090
002 6.81 379 26.5 3.0 b5 R 45.84 17.5 0.116
003 6.75 348 276 7.8 biG 50.48 16.9 0.107
014 6.82 26.7 30.6 14.5 %+ 151.23 45.6 0.148
015 6.95 29.0 28.1 12.5 b= o 141.40 71.1 0.143
016 6.79 452 19.1 0.8 it 19082 34.5 0.160
017 6.75 39.0 22.5 4.8 e 5 99.06 41.8 0.170
018 5.86 35.8 274 4.0 Bkt 57.36 20.9 0.148
004 6.49 31.6 26.4 9.0 kit 112.61 36.4 0.181
005 7.07 36.4 30.2 1.1 e S 93.13 29.6 0.113
006 6.31 2.5 26.1 1.0 bt 63.70 243 0.196
007 7.80 23.0 455 18.1 wmt 281.41 44.4 0.396
009 7.78 289 28.1 18.4 E: 196.21 43.5 0.391
010 7.89 20.4 37.0 29.5 gL 261.72 29.8 0.149
011 6.95 232 342 13.6 Bt 99.04 303 0.050
012 7.34 34.7 24.1 5.2 b1t ot 100.27 39.6 0.034
013 6.74 32.8 224 42 b A% T 60.53 22.2 0.161
019 7.86 24.1 36.6 227 gt 248.57 31.3 0.344
020 7.77 24.6 33.2 20.8 gt 274.36 41.7 0.484
021 7.65 20.5 373 25.7 gt 240.70 45.0 0.625
022 7.53 33.0 211 14.7 B+ 150.19 474 0225
023 7.86 17.9 48.2 19.9 #+ 284.01 273 0.301
024 7.81 22.1 47.0 15.9 it 260.32 22.8 0.635
025 7.58 27.4 40.5 14.7 Bt 331.40 55.6 0.551
026 7.55 246 283 18.8 Bt 220.93 377 0.284

027 5.00 36.7 16.7 18.4 R+ 48.36 12.5 0.112
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32 THESERHTHSRIFE

M3 AIEH, R RS BT
FI7E 0.034 ~ 0.635 mgkg” ZfH, FIHHEH 0.243
mgkg' . WEHGE, HEENIR HESSHEMKE
+ S RSB R 0.35 mgkg! F1 0.097 mgrkg!, H:
i, REFER T EPRAOETRMEE 0.01 ~1.34
mg-kg” Z[H, F¥5H 0.12 mgkg P, L E
WRX RS REMRTIHA LT EME, HiT
STRELETRE, EERREFELADHEY
REMEHERY 2 AR, Hb, BeAKktt
ERSBESTHRLEEREN L 46.15%, W
THE L ESSENA 100%, H2RETREE
Bl LR SEMEYE, SR, S
SERAMKTHATESERME, STRELESR
5 76.92% , 1L 46.15% FEHL TR S B ST
KEFERN TS FEIE

MR, HFREXEE 26 MEF, BEeA
REJERE R THE, AFEREEEEREP
<0.01), Hh, BEFKLTHE 0360 mgkg' 2
WIE 0.126 mgkg' B 3 &AA, URIKE 0.143
mgkg” B 5 ¥R B {E 0.196 mg-kg A, B
AR AFHEEBE1E 0.635 mgkg' N EIER A S
5 3 54, REERKEN 181528, £2F
WS RR, REFIER HEES ' AR A
e R INR 2R EE 3), (HERRE A AL
BEARAZEA BEHEEZERINP<0.05), HAtA
BAL SR 2 A3 B E AL

M 4 qTLEN, ARFHFRAEAZE,
TRBEETHEREL S HEAIFEERTL
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Fig.3 Soil Cd contents in different gradation karst rocky desertification
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Fig.4 Soil Cd contents in different disturbed mode
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£ 3 FEABTHWEFBAMFIER Cd S

Table 3 Soil basic conditions and Cd contents in different soil types

B3 U E(E pH HRRL WY AR W% L% HYLFgkg')  CECKcmolkg') Cd (mg-kg™)
g BoK(E
B/ME 5.00 23.20 16.70 0.80 44.79 12.50 0.034
i 6.75 35.80 26.40 5.20 63.70 24.30 0.116
F¥E 6.57 35.02 26.12 6.51 74.31 26.09 0.126
PrElR 2 0.59 6.14 5.48 5.08 25.01 10.02 0.050
TRER/%  0.09 0.18 0.21 0.78 0.34 0.38 0.390
BEaTKL B 7.89 33.00 4820 29.50 331.40 71.10 0.635
B/ME 6.82 17.90 21.10 12.50 141.40 22.80 0.143
il 7.77 24.60 36.60 18.40 248.57 43.50 0.344
FHyE 7.60 24.78 35.50 18.94 234.03 41.78 0.360
PRifERZE 0.34 4.17 8.28 4.86 58.90 12.77 0.170
EFRE % 0.05 0.17 023 0.26 0.25 0.31 0.480
ERag=3 BAME 7.89 4520 48.20 29.50 331.40 71.10 0.635
B/ME 5.00 17.90 16.70 0.80 44.79 12.50 0.034
HE 7.01 29.00 28.20 14.10 127.01 32.90 0.166
FHE 7.09 29.90 30.81 12.72 154.17 33.94 0.243
PRl 0.71 733 8.38 7.99 92.73 13.80 0.170
TRERB/% 010 0.25 0.27 0.63 0.60 0.41 0.710
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KT AN L RS BRI R 1T FIE S MW RRAT AR KRBT L2 T8

Z (P <0.05), (ARSI, M SHER . B
HkEmpy e EnER. B, X HEmY
BEAFESEA TS, FESTRNAE
B AL TR E T E R
33 ITERISETUMEMER

MW 4T IE S IR AR & B S5 13 pH
B, BHUR SR . kR, MR KRR & B ia
S B EMEERP=<0.01), Hi, BRE51IE
gurki SR 2 BERMCKRI, HAWABEE
HXRKR. ZitthEW, XA EmREES L
AR SR NRME0.67< | r] <0.8), 51+
pH {E. 405k, HUBYRL K abR A A 52(0.33 <
| r | <0.67), 513 CEC IEAL02< | r|
<0.33). XEH, BEAVURSEEEmM RS
BHETSRE, DIEAVUERS SN, EESH
TR SRR EENN, HEES R T ERE g
B A R A EINE N ; L3 pH (H., 40R5%E.
LR bR HEm S BN FER R, AR
A HEAVURRNWEE, 3 pH {6, KR &
R SR A, KBS EmE e, Bt
AR A R RN, ARBCHIEE S RN,
TR AR pH (A A0RSRL . PR R AR
FIRE A ; BAh, i CEC R+
SEMEE, +¥ CEC Min, WSS HEES

#4 1BFOESIEEREBUSTESHENEXYE
Table 4 Correlations between Cd contents and soil

basic conditions of the study area

BHLE AiRR HER BbEE

gitHF  Cd PH CEC
Cd 1

PH  0.587** 1

CEC 0313 0.442* 1
PR 0.789%* 0.807** 0.481* 1

AIKERL -0.501%* -0.640%* -0.191 -0.732%* 1

HUBTRL 0.593**% 0.639**  0.074  0.733** -0.806%* 1

WERL  0.536%% 0.545%% 0241 0.754*F -0.796** 0.508** 1

#: * P<0.05,** P<001,

BRI, {H CEC ARM—HEK, hiEFEREK,
+EE S BRI AZET 3 CEC,
4 it
A HUR (O CAE T8I M, rlfER+
BECdgi e EENLS . AR, HEhAENL
YR EA K ERIEER, XTCARIRE i s T
HEAR Ay Ficd, HEEBEMNE, AYURFER
/N FADUER | FEFERR S 1] 5 Cass & T8 Bk 2 )
BAY, MTIMARCARE Sk e 1w e,
+ HpH{E R L ESH P mCAE A MA B
BEEEMNRZK, HEPCIMAREEICIE L IERR)

pH B, -3EXt4a A0 B E Bl + /K R pHAYAEL
AR - pHAE X LR CATT R s R
WX HEEIER . KLY B A
W BT AR RN IR 4 Ay s Bag U0,
pHIEFHE, LR GEBEAIEM, H ARSI
55, HCAdZ DIXMER M S S LY sk itk K BERR £R 11
FRATETES S ERH, P9 RM, CdfEpH
= 64 LB EEFFHA 7= 4 CdS, Cd(OH),, CACO;F
CA(POL ) HUTTTE,, MpHIk7.5LL Eit, XELITTEYIRL
TR g

R Rt R B S Cd I s B B
HE, HEXNRE TFHRESTIERA S K& B
U920 Bray X+ e & B SRR IR
BEREIFAR, ME5MEREREBEAHEX, X
RN+ S e AR KB EZM
WM, EFNRMABAFLEGREIN:, E—F
TR AT BEVE SR AR T R AT B, BREDOK
THAIEERICIT /M B EER, RIIEAVRS
B2 MpHEMZE WIS, E—EBE L, FREh &K
HH e PR E B AR R R Y
ERE

T HECAW I B % CECPREE SR IR W
+HECECHE, CAREMmIEmsE, g
FICdLstiliZe . HIEMERNF M ERIE L
AALICFE LS | (MBI  E, 2
wn, RO A BEAYE, LK TRGE
FMIXTEL U, BRI RAEBAKENT, TERDLTE
JEURAS, IR RFe, Mn* FISO,> 43 5145 38 JE A,
Fe’", Mn>"f1S%, Z5A4 fFeS, MnSZERAE AL
BYmi CdSHYTIE, fiCdim BTG H: i & ek
Bl BAN, SRR RGBS IR X C AR
WEBREZ W, 35805 RS 158 X AW M Ay
RN 32 BRI R CAAE R 1 7% T A9 W B B 2 o
J&E B3 T AR 2
5 #ig

X 13 Cd FRAE 0.034 ~ 0.635 mgkg' 2
H), BEAKIERSTHE, HEERBEELER
(P<0.01), H+, Bafqjkt Cd §87E 0.143 ~
0.635 mg-kg Z ], FHEYE 0.196 ~ 0.034 mgkg!
B, BAKLEE Cd SEE TR LES FE
i 46.15% , HeWE THREHESTFME, £F 100
% e TIRE FER W TS VHE; #E cd
TREWRTHAE LSS AME, S TREL SR
HHIE 76.92%, 1 46.15%MFEHL T3 Cd S BE
FHE FER O+ B P HE.

5T X + 4 Cd & B BB A BAL TR B A g



BT TR EALERE P  RE SRR A R RRE

T2 RS, (ERR B A B AL I B AL 2 [a)
HEEMEZERINP<0.05), HAbfEM%SH A
LB EWA, AR AEAZE, L5
Cd SRR+ EAEIFETET LB
—3, EIRFRIH<kBE<HER, Hbp, FB
5ok TR SHRTHOF RExT LIRS B A%
W FR A B E R (P<0.05), 1BIFRS5HH.
B SHER | S KRR e B E 2R . +E
Cd HFREANRYEAE I Bk, hite
27,

MRXtECd GBS pHE. HIUESE. 4
Rkr . HDBMRL R ks B a2 2 B R DGR
R(P<001), HH, BrS5HEEHRR &= K
Ah, HARYIHIEMX, H 5HEVRSENEMAX( =
0.789), 5 pH {H . 4UKGRL . MR R bR & 8 R
EKHXERE r 2518 587, -0.501, 0.593 A
0.536), 5 CEC MK LR (r = 0.313) HAHRMEA
B#E.

R kX — B AR RS, Cd
M B2 HIEAYURS R, pH B, YIAR
Ml CEC FiELHEREW, Kb, HEAIES
BAfERFRX L5 cd BErEENH, +IECd
GEREFEZETAVR, FEELEEREN B E/R
K. Brt3EAYLES, 138 pH HETESHPE
g Cd ESFEMMENEERE, X Cd BRFH
RE AR M R K REH pH BIRRIETFEML. B
Wz, T3 Cd W ERZ T HkkL . CEC A1
B EREMEN, 3 Cd SRR R
b RO RE A0, AR 2 A 8 0 17
b, HAREAREA S ; +88 CEC #im, +HEWEFm
Cd k% ; FALHE T 13 Cd IEHES T L HAR
¥ Cd i,

3 %ot B R A R — BRE S AR D, 4R
EXKIERPHIBE RN, ¥ T AR L2,
IBERGE—EEZF, CERAYUR . FpH
B . & CECHU Kk M bk S BB KM L3P iE
WAL, £2%sh; mEMKAYLE ., KpHIE . fKCEC
MEBEIFE . MRS ERAENDIER NS TE
US] e pidbsd i@, HEAPLRME, &
EASK, FLBRJERRAR, SRS, KoRi S B3
VUK pH B CECHIFEAK, fiFf - SEXTCAimy R B 77 Fn ik
MR KEER, CABLLIE, Efrin, 4
YA R, 5T 53 BEB MR,
HEpEE A B R R PEE MK L RR, A
TS R A VA S E W U O,
I, EMNESEE, SRAERLEHE, A
AR B A AES
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Geochemical characteristics of the soil cadmium
in the process of karst rocky desertification
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Abstract: Karst rocky desertification is a kind of land degradation. This article discussed the element contents changes and spatial
distribution characteristic of Cd in the surficial soil of the karst rocky desertification area, including different type, different grade
and different disturbed modes karst rocky desertification within the same small catchment, which belong to the Wangjiazhai
peak-cluster depression basin, located in Qingzhen city, Guizhou province. The results showed that the contents of soil Cd is between
0.034 ~ 0.635 mgkg" with the mean value of 0.243 mg-kg™" in the researched area. Among them, the black calcareous soils have
higher Cd concentration than that of yellow soil and showed the most significant difference (P<0.01). The concentration of Cd is
going down with the degree of karst rocky desertification on the whole, but there have no significant difference except between the
strong karst rocky desertification and slightly karst rocky desertification (P<0.05). Meanwhile, between the rocky desertification
with different disturbed modes, the concentration of Cd has a rule: reclaimed < browsed < fired < lumbered, and there is a significant
difference between reclaimed and fired, as well as that between reclaimed and lumbered (P< 0.05). The concentrations of Cd
among the different slope position have no obvious variation law, no significant difference either. The concentration of Cd in this
study area is affected by some factors, such as soil component, organic matter, pH and CEC, of which the organic matter, pH and soil
component are the most important factors.
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