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1 Pl R SRR RE, AR TN 5102755 2. Bl oR A E L BEEER R S RIEOT TS O, AR Bl 528000

TEE: AR N IRE K SRS IS, AT R s b 3™ ik + o ARy e e 2 AR KR 1) B SRR 14
HE, Hr, T R A SR S G . I8 A A SR s R o 3 Tt X AR AR ARPAIE , XA VS DX P A e T
TR TR SRR TR L DI RA IR E EEXCONRSEIX, R MR IO R A 1, R IX A
BEEA REEMATAES (Zeniainsignis) A&, 2l M ANEE M H IR A B AN I RE B e B AR M . R FHEFAMNIGRE 5 =
SIS BT, R TIERE . EOE TWAE . R RN E A L M2 TR K= pH . A
PLET (SOM ), & (TN), 28 (TP), 28 (TK). Bt (AN), A%@E (AP) FEAE (AK) S IER 2RIy E
AABBLIEXTILHEAT /30T o ZRR], (1) AR LB T, RS E LR i n, HIaPLR RIS,
TR E RIS Z (2) ARSI R, IR RS, fEE TR A A K, A B BCR T . R,
AT A 1 A1 5 A A A AR A AR AR AR I G RR , JFAEAE SR D5 T R B B — Bt Fnml 2ok (3) MHBE
AR A AL, Yo ISR S 1.22 gkg™t T 1.88 gkg™, 3 54.10%; A EF A 1.13
gkg® F7H% 1.36 gkg', HHR{UHN 20.35%, HHhkEH +HEm A & i 84.55 mgkgt LFHE] 164.31 mgkg®, HiE A
94.33%; JEHFEHS + AR AT & N 41.90 mg-kg™t EFHE] 82.57 mgkg!, HEIE Y 97.06%. I HIAEHb - HEH -1
M 36.61 mgkg™ [ FH5 58.52 mgkg™, IR A 59.85%; A i -+ HEHA T £ i M 15.02 mgrkg™ |- FHE 28.09 mgkg™,
HE Ry 87.02%, (4) FFSEIXNAEALAESIRE DR S TIERERAOCREY), MEABEGIRRI IS, IS KE .
AP, DA A . B R ET S, IR pH (ERVN, IR,
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F VY R 8 TR DX R 4 BR — R R A
A3 X HE B AR EE IR R A T R R, 2 7 e e S
G AL TE A K il Y R A8 X B — A T AR
JER ., MR RE S ST AR BT
( Sweeting, 1995; T IHALE, 2007), Wik
ARG R eSS TR T H B B W AR AR A
PRE N, JETR E PG A S SR G R
M EREE RIS, A2 7 e s S0 DX S T R A JER 1Y)
FERGZ — (EKRSE, 2007),

A R EE A EYGR L . TR K
IINFAEIREE IR AL 3T, /NI HIR AR
B R A 25, AR Tk A B R 1k

(vegetation degradation ) frEt ( Efip4%, 2004 ),
W TR AL AN R R A B R A, TP 7R R
WA -3 i Ak

W R, W irRe A B LRGSR £ %
RZR M5 E A B+ B i 7 A 3]
ST BcE 2 W N BB ER TE A AR ) B )
62.4% ( FEA75RAE, 2013 ), A CAIGshissR 1 v iy
i IX Ha 55 AR, AT RBOEEA AR AE SIS
W, A AT A, FRIE PY R TR
i DXELA B R KA & A e IR,
FHERR D AT, W R A X A —
BN A RS RE D T A ARIE R (TR S,
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2004 ), ML, A= ZSEREEAGPR SRR 25 iy S o
X E BTG, IR PO eI Z g R
I (B, 2014), HHERUR IR A SRR
() EE B R Ay, IR S b b A Al R
B A M H S A AR G R, RN T
AR VR o LA S X, R g T
FEA AL K A I K HL Bl T 2 AL ) i ikt i 2
WA (Z5% R, 2011; JEELZE, 2015),

B EIES (2006) BTN HAE S M ( Zenia
insignis) 7E4: 58045 1w iRy Hh X ELA AR 4 138
MM, G T A A ELAA S S AR o Xk B AR
(2014) BFFEIN N AERE A I 145 FPREAT A
BOR R, HAF RHEMAE LR . 2% . 26,
el R . B . BALPR A CEC S E I B
B e 55 (2015) IAHAT SRR . 3E N A K A S
A, X M A, TR E R O A K
T DX H DL Bl A b DX B TR B 2
BLEIR

— e B (B LTI AE, 2007; w44, 2008;
ZEFRAE, 2010; B4, 2012; sKfE4E, 2013)
EL X % 3 4 A VAL i R o st AR A 7 iR Ak
YE TG B A A AR A A 1o i 4 18 o i A
ARS8/ o DRI, DA SR A 2SI S e o
R, WA A A KSR SRR AN R B B - 48
J R T AR AR AR AT AR, X T 4 A AR Y
CEAIR PR A B S AR S A b T
JEL RS 4 A S A XN TAT O [6) A A R
B eI TR AR, o b A SRR AR BT AR A
HE, HRIT W Sr Hb XN TAT SO A T4k 2R A5 K
SRR S R AR R IR R, DAY A R A
B AR A B X 1y IR IR H 5K AR it
BRFARYE
1 HREXHER

R XA T ML EEGEAR R TE 2
BB A A A A R R JE X ( 24°55'N,
107°57" ) 1ty JEl /s 0 DX Ay B3 g 0 A b LSS,
ERIREK, BRI R 376 m, Sk Sk

HHZE 440 m, ZHLIX RV B 2 XU M, TR TS,
AR 1389.1 mm, {HFERZEY A
¥, WL 130~140d, EPfE4—9H, %
MR, 525k 10 AZRAE 3 H, gD,
WA T R, H BB, 2 A0 AL, 7 A
e, HEBZRLL 3 A AR, 9 Ahis; K
JAEEEHE 33414~41314 KJem?2 2 fh), AR
2574 19.9 C, 24P 16.5~205 C, 5RIX
() 38 = BOMRRIREL A B MRS A K+, )
M ARYE], FERT I hEE, B A Tk
80%L I, TN 186.7 hm?, Hrf#th 17.4
hm?, FEMGEE T ISRy 3, A#
KAHHED S, BRI Tk, KE, k£, H
PIA PON BN AT B T, AR R,
¥+ 2R EEZ) 100 cm, DIAME ERFIR TR 3. 10
ik, 25°L) [dkHh s 80%LA |, “E3+ 2
20~40 cm. W T AR THLIREL, BT X3 kg iR
b, DIFEA . AL R T, FTeRD,
PG R, K ERA™E, ABLEEIE L,
ST IESS, TR ERBRGEH X APEE R
PHAMIAEL XY 23T 10 4F RS T, fibkE
SR ML RN 13%4E 3] 50% 44T (BkAkEAE,
2006; kAAE, 2006; #HHIAFE, 2013 ),
2 MPERZE
2.1 FEHERER R

A FE L5 A Vs A AR B 0 R 43 b v
(ZEFR%F, 2007; T 41255, 2007; 15 2 5%, 2007 ),
FEEA T XA Ak A 25K 52 3 R v i 1 AR ARE L
FECUUARAE , B E T 5T IX A Al A AR A2 ad i
A AR EER A e (AnER 1), A TIRAM T i#
AN B A AL ) 3 AR B, T 2014 4F
12 H 18 H7EW R KT R iu Xk B i 4 1F
(WREREL 7 ). ERREGAE, DA BB |
P55 M 25 A LA A ] ol 2 AR B N AT AR
HUOABFFEXS 4, Al T AR . R RS
BB A N2 8 mx8 mIEET & 34, dh
12 RETT ;s AR, 6 SRS AR A R) A 38t 2 i ke

F1 HEREUBESRIRE
Tablel Theclassification standards of rocky desertification in Guzhou karst area

AL Fn R TEBE+ T A R FOURFAIE

Rocky desertification gradient Exposing rate of rock/% Vegetation + soil coverage/% L andscape Characteristics
e <30 570 Tof B iRAL s

Rocky desertification of potential Non- landscape of rocky desertification
AT 20-50 50-70 FRFEHA TR B

Slight rocky desertification Landscape of rocky desertification is not significant
AL 50-60 20-50 FFRHEBAL S

Moderate rocky desertification More evidently landscape of rocky desertification
AL 80 0-20 AR BT L

Severe rocky desertification

Similar-landscape of rocky desertification
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BT R | A R A AR 3 NSRS 8 mx8 m
IRETT 4 34, J 9 REDT o BFAMREERS, TEREAS
RTINS ERE RN A RER 1 om SRR - AR
(BREE A A HAREE ), 1B R 1R BT
WEEZ T SRR RS FHE A, 285 U 4k
BORE, FESVH RISEEG = R, o0, D= N
ME o

- 398 2% T A 4 S K R IR AR SRR AT
K4 0~10 cm 2 H1 10~20 cm JZHRES,, HidhiE
0~10 cm JZ 168 M , B 0~10 cm JZ 96 ME A,
It 264 MESY; HEHL 10~20 cm J2 90 MRS, Bl
10~20 cm 2 30 ML, St 120 S AT 384
Ao HHEAVLR (SOM ), 2% (TN), 28 (TP),
SH (TK), A (AN). H5E (AP) FIEisg
BOCAK ) SRFERE, Y 12 ANRE 7 H IS SRR S
I3 K4 0~5 cm JZ 168 MEEA L 5~10 cm JZ 132 4>
FEfh . 10~20 cm JZ 90 /MREM . 20~40 cm 2 48 4
FESR, 438 VKRN Wit O AR HE IR AR KA
J R 0~5 cm 2 96 LS . 5~10 cm JZ 54 4>
FEf . 10~15 cm 2 30 MM . 15~20 cm J2 244>
FEfh . 20~40 cm J2 18 MFESL, 26 222 MRS B
i1 660 1~
22 HREHEELERE

Mg HIEAE, B KR, pH . HEA
P (SOM ), 2% (TN), &8 (TP), 2481 (TK ),
B (AN), A% (AP) FIEZLAR (AK), 3
11 AR, H, BHERERA I 1
SRR E , B R3S KR =TS &
Ko R - T IS R A R )T R S A
Ko A AE -2 R & TR x 100%; pH {ER
BYFES AR RN 2 ( 2 BA7 45,2010 ), {X AR 2 pH S33F
RIFREETE (LIRS B R AR 7 ). R L
i (SOM ) R E KRR A fb-FM kil e ; 4
A (TN) RABRAESGNE , 26 (TP) RH NaOH
JER-FREAPT B -SRI ; 28 (TK)
K NaOH Jz fili-Jsi 1~ Sk i o 5 i &l (AN
SR BT B 2 5 A 2% AP SR FH 0.5 mol L™
NaHCO; #EH-FHEAT ik (- 8 A3 e B e 5
AR AK )R NHaAC 1248 T I 02 e ( fif]
+H., 2013),

TIEATE (gem®) RIUFRTIHAE, 75 A
Wb 0 B AL SR R b P A JT 3578 0~10 cm
JZH1 10~20 cm JZ5oR4E 3 AT HIERS, H
PRI LI, SROPIEIE AR E, +
B K 8 [FFEAE 0~10 cm 2 F1 10~20 cm 24574 3
A I IR

% Excel 2010 11 SPSS 19.0 #1185 o

3 #REHH
3.1 YIRS

I R TR R B . B A
JKEE . NS R A K R A, A SO I
A KR 2 MHERRIE T T

AP 1 AT, R s Y 3 2 E A A
AT R TR N, H A A Y A T
FEHEE IS/ 2 (0~10 cm) HIEREY KT
10~20 cm L)Z N E . HEFRZE (0~10cm) +
ez Em AL Fl 0.91~0.97 gcm®, 10~20cm + 2+
75 T AREE ] 0.87~0.92 g-em®; i FEZE (0~10
cm) TIEZS E AL 0.89~0.99 g-cm®, 10~20 cm
TR AR R 0.77~0.96 gem®, iAok
E, B HIEAE AR LR, (HEERR
B3, KM HN 019 gem,

100 1 B S e

1L — depression 0-10cm
098 | —®— depression 10-20cm

096 | ]
0.94 |
092 -/./'/_:_:

w (Soil bulk density)/(g-cm3)
o
[{e)

potential slight moderate severe

B tEAEEARLIERHEL

Fig. 1 Changes of soil bulk density in rocky desertification process

AR, A B R e AN Sl
R, IERPRIRR SO, ORI TERRTE 1,
A T BN .

HE 2 AT, IR K SRR R AR
JE T %MK 10~20 cm +E & T 0~10 em + 2.
#)Z (0~10 cm) FKEAFRE, BB K, LiE
ik 3.48%; 10~20 cm + )2 HIE EK BRI T2%
1, AUk 1.89%; K& AEALSGEE, HEEEKE
B BTE . Yih IR E K AN R A B AR 14
) 2 LRSS ARI], R RN P B A A 1 4
HKEEI K 0~10 cm 25T 10~20 cm 12,
AL EIE S K E N R, IR 10~20 cm
+EET 0~10 em L2, 2 (0~10 cm) /K&
A 10~20 cm 2/, . FRAHERES K
RARNEA R 4.31%. 7.86%.

MASKE, ARIGECRE T, b tEsK
REGEZE R K,

ST NS I SR X LUl el D NE SR R
g, IERPRORR SR, ORRITERRTE 115 TR,
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22 =2 dopearea0-10cm E==3 slope area 10-20cm

20 |—*— depression 0-10cm —=— depression 10-20cm
18 r
S|
2 —— |
§14- t:::::jv
8 12 ::::%
g ot o
Z 8 Y
@ 6 g
4t oeE=
2+ R e
0 B

potential slight moderate severe

B2 tESKkEERRELIREFHEN
Fig. 2 Changes of soil water content in rocky desertification process

FHEBRA N, RS KRR TR

BEKRE, RRGEARET, S5 EK
RIGHHAE T K

SIRTEE RN, A A R i R Sl
5, TAREDRLR R IR, RRIE R R,
BN, RIS KRR
3.2 TENEFHAES

HHA PR R PEM FE PR L HE pH {H L IR
FRE . R RN PH S g i S . AR SCIRER pH
i, 2% (TN), &8 (TP), 248 (TK), A
(AN), A%WE (AP) FIEds (AK) 55 7 14685
HAT5HT o
321 3 pHAAT AL

3% pH B2 H RN —, T
Wi JL-F- A o A sk, s S et
SR S P B CE . ALRURETE, I
s ) - Y R AL, R E e A A R
Wi N EE A R A RRAE ( fSERSE, 2005; i,
2010),

FH % 2 AL, Al ™ s X AR X R Ak
pH fE (e, T AELR TR SHEEY, A&
AR, SRy s aim ., Mk, %
FEA AR B T e, WA A TR B, Al

P S R ARSI, AR E sk,
A YR T A R MR A R ) R A A A
e, SECERERYE. REE 2 AT, ARk
X 4398 pH fHIEA IR, K5 pH 7 6.36~6.91,
XX (2014) Frly) PR RAL B E
TS WA TATEM Y435 pH (E8T . A TR S
T 3% pH (R ER T, X BB ST A B ek
HRARWIH R, ESKE IR

322 EERELSEFLN

REBHY LT EFRITTERZ —, FERETAE
WyE A TEWE S 13 90%L) LI HLASTETE,
AEALE AU, HER RN EES T
W o Ao R T IR R R BRI T,
Here 5+ HEa RN & A SIS (B
I%4E, 2010), HHEH KRR RRA A, th
BB B RS L A Y 3 R R
FFETHESR (SR, AR M—ar5 0
MAEDLSR (ZER . BESR), SAVRE SRR
PG EEIN KR, LI AR S5
KEREY], HILeEfEEie g K,

Hi3e 31l BEE A AL S IRE , b
bR A A s I .
AL B AL, i 13 4 R A RN
1.22 gkg® FFH5] 1.88 kg, HUE N 54.1%; Hih
FHAREH SR 113 gkgt T3 1.36 gkg?,
HEIR R 20.35%. FK)Z T (/NT10em) A S &
P bRk, RE 4 (KT 10 om) A8k
ERAK,

Bl AL SR IRAR , TE H - SR R
B BT b IR R e AT £ TR
PR A4k, S MR Ml SRR R 2 A A
8455 mgkg' I JI%| 164.31 mgkg', i K
94.33%; ¥ HURE b+ HE B A AOF 2 A RN 41.90
mg-kg? -7+ 82.57 mgkg?, HiE K 97.06%, £
+3E (/NF Som) BfRA S B S AR R,
WE L3 (KF 5em) NZBEH i AR R .

®2 pHEERRAIREDHEL

Table2 Changesof pH valuein rocky desertification process

RS WTEA AL RREARAL A AL A AL

Rocky desertification gradient Rocky desertification of potential ~ Slight rocky desertification Moderate rocky desertification Severe rocky desertification

0~5cm 6.81 6.62 6.36 6.88

HEHL 5~10cm 6.58 6.80 6.76 6.91

Depressionarea  10~20 cm 6.68 7.07 6.57 7.23

20~40 cm 6.61 6.75 6.65 6.85

0~5cm 6.77 6.63 6.83

Wit 5~10cm 6.75 6.37 7.01

Siope area 10~15cm 6.73 6.44 6.81

15~20cm 6.66 6.81 6.91

20~40 cm 7.03 6.54 6.80
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®3 ITEERERSEEARATERHNTN
Table3 Changes of soil total nitrogen and available nitrogen in different rocky desertification degrees

T py WA f;%f{k_ %EEE L4 AL AR Efifﬂ%fiﬂ;ﬂa
Rocky desertification gradient Rocky dwertlflcatl on of Shght _rocl_(y Moder_at_e rqcky Sever.e_roc_ky Change from dlight
potential desertification desertification desertification to severe/%

0~5cm 1.98 1.80 1.58 1.90 -5.26

v HE 5~10cm 1.33 1.34 1.32 1.38 -2.90

Depr on area 10~20cm 125 131 1.08 0.71 84.51

20~40 cm 1.00 0.98 0.91 0.52 88.46

iy FH{H Average 1.39 1.36 122 1.13 20.35
Total 0~5cm - 215 1.92 1.75 22.86
nitrogen/(g-kg™) 5~10cm 2.03 1.89 121 67.77
Y 10~15cm 1.87 1.59 1.28 46.09

Slope area 15~20 cm 1.84 1.39 1.04 76.92

20~40 cm 1.53 141 0.82 86.59

FHIE Average - 1.88 1.64 1.22 54.10

0~5cm 156.83 189.93 100.07 49.62 282.77

by 5~10cm 142.68 45.40 68.97 54.39 -16.53
Depression area 10~20 cm 139.24 61.49 14.66 27.21 125.98

20~40 cm 6.98 33.46 29.99 36.39 -8.05

A EH{E Average 111.43 82.57 53.42 41.90 97.06
Available 0~5cm - 214.65 186.03 183.28 17.12
nitrogen/(mg-kg™) 5~10 cm 197.34 110.92 94.24 109.40
Wity 10~15cm 172.12 67.61 62.84 173.90
Slope area 15~20 cm 129.24 32.20 53.82 140.13

20~40 cm 108.17 81.78 28.60 278.22

SEH{H Average 164.31 95.71 84.55 94.33

323 EXEHBELEETEN

BERBHYILTFEFCRZ—, HIE TR
H & P s SR (B4, 2010),
{H7E L3 9 RN (Smith, 2002), HF
WS SR 2, AR LR A B R pH a3k
T 3B W ORI £ 35kl i L S T ) K
A, I B YA SRR Bertrand et al., 1999;
Zhueta., 2002 ), v TR X H R THAR 2% =
(X545, 2005), # oA KR EF. K
I, SR S XA 2 A ) o PR A IR T
Z—s
TP IX. 34 5l 2 B VAT A e A AR fE R
KT RAE AR A 5, BIEEAERL, &
WA, BIREBEAA MBI ATE R, (Hil
W T B RE S . thEE 4 T, RS AT
RAESHERRE, HIEEBNZESE, NEE
AL RN AL, R I T S
M 0.27 g-kg 14 in%] 0.33 g-kg?, HEIE Ky 22.22%:;
PR A BT A N 0.36 gkg™ N
0.47 gkg®, HiE N 30.56%, MEEEKE, W%
B PO R

MNAJZ2HRE, MEABAE SRR E , 7+
M 438 4B A R R 510 om 24N, BRI A
e+ HE AT AR 0~5 om 2RI s |
FHiassh, Hs 2SR —,
324 XHEAFZLETAA

R IEA A KRB IR IRy 2 —, M)

JITREFIFH R B AR, e B S s e+ e
ZHL SN (Peter, 1991; Jim, 1998), 44|
ST A R 1 AL fE

& 5[l A A RAESIEENRE, +
e b, AN, HE RS
S e AR A AL 3G 3.00 gkg ™t TFEER
BE AL 8 3.53 g-kg™, HEIE K 17.67%; P
b AT S A A AL IR 4.04 gkgt
TR A Y 4.29 g-kg ™, 19Ty 6.19%
FFEIX e A0 S AR T 5.00 gkg ™, A FAR
IR, MNEERE, BEE A ARSI B
52, Wi 0~5 cm )2 281 E 0EEeE E T, 5~10
cm 2RISR RREE FIHER, HALZ bR
—3; HS R AR —EL

B A B A S IR IR, R
BB ETHES, st SRS E ETHER
e MR 5, N A AL B B A A, Sk
Hb - A AP 2 5 N 36.61 mgkgt 1 T
58.52 mgkg™’, MR N 59.85%; THHuALHE AL
BRSP4 B N 15.02 mgkg™t T3] 28.09 mg-kg ™,
Wi R 87.02%. (HANFIA B & BB, T HEHAL
P AR 22 S, AR B v B A A B B
BRI /N, T IR R 81 T B AR B BRI K

ML ZHFE, MiHE GRS, S+
OB AR 0~5 om J2 P F Rk BT,
7 5~10 cm 2 I8 A T, Hiph)Z2A8
TR —; S AR AR —FL,
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*4 TESRSEEABEAEERHEL
Table4 Changes of soil total phosphorus and available phosphorusin different rocky desertification degrees

w1 s TRTEAT AL REEAAL LB HEATA  EERREEL
AL e :
Rocky desertification gradient Rocky demtlflcatl on 9|gh_t rocky Moder_at_e rqcky Sever_e.roc.ky _Changefrom
of potential desertification desertification desertification  slight to severe/%
0~5cm 0.38 0.28 0.24 0.23 21.74
EH 5~10cm 0.25 0.45 0.15 0.43 4.65
Depr on area 10~20 cm 0.51 0.36 0.24 0.26 38.46
20~40 cm 0.38 0.22 0.20 0.16 37.50
45 Total SEHME Average 0.38 0.33 0.21 0.27 22.22
phosphorus/(grkg™) 0~5cm - 0.71 0.57 0.50 42.00
5~10cm - 0.27 0.91 0.08 237.50
Wb 10~15cm - 0.49 0.48 0.50 -2.00
Slope area 15~20 cm - 0.69 0.43 0.35 97.14
20~40 cm - 0.19 0.65 0.37 -48.65
F-H{E Average - 0.47 0.61 0.36 30.56
0~5cm 0.00 0.00 0.00 0.48 -
i 5~10cm 0.00 0.00 0.00 0.00 -
Depression area 10~20 cm 0.00 18.85 0.00 0.00 -
VEp Uy 20~40cm 0.00 0.00 0.00 0.00 -
Available 0~5cm - 453 7.43 0.00 -
phosphorus/(mg-kg™) . 5~10cm - 3.14 8.33 0.00 -
Siope area 10~15cm - 0.00 2.76 0.00 -
15~20 cm - 0.35 351 0.00 -
20~40 cm - 4.52 1.24 16.88 -73.22

x5 IEWMESEELGEAIEPHNTN

Table5 Changes of soil total potassium and available potassium in different rocky desertification degrees

12 WAL B A AL WAL SRR
AL i ;
Rocky desertification gradient Rocky dewtlflcatl on of Sllght 'rocl'<y Modergtg rqcky Sever'e.roc.ky Change from slight
potential desertification desertification  desertification to severe//%
0~5cm 312 3.52 1.78 2.85 2351
_— 5~10cm 2.02 3.07 3.13 2.50 22.80
Depression area 10~20cm 181 3.94 2.66 3.35 17.61
20~40 cm 2.24 3.62 3.16 3.30 9.70
Bt SFHI{E Average 2.30 353 2.68 3.00 17.67
Total 0~5cm - 4.66 4.05 247 88.66
potassium/(g-kg™) 5~10cm - 5.06 455 4.40 15.00
W 10~15cm - 2.83 4.05 4.07 -30.47
Slope area 15~20cm - 4.18 4.28 4.46 -6.28
20~40 cm - 474 4.46 481 -1.46
M Average - 4.29 4.28 4,04 6.19
0~5cm 41.90 65.69 23.92 40.79 61.04
L 5~10 cm 14.10 15.85 31.15 19.30 -17.88
Depression area 10~20cm 12.22 15.45 16.26 0.00
20~40 cm 7.47 15.39 10.42 0.00 -
PR FHIM{E Average 18.92 28.09 20.44 15.02 87.02
Available 0~5cm - 66.89 83.34 69.14 -3.25
potassium/(mg-kg™) 5~10cm - 60.28 47.25 30.09 100.33
Wb 10~15cm - 56.09 49.03 16.70 235.87
Slope area 15~20cm - 56.12 4491 34.17 64.24
20~40 cm - 53.24 44.14 32.96 61.53
SEH{H Average - 58.52 53.73 36.61 59.85
3.3 TIEAWEHES FH, 2005), R HIEAHLERY &G

A PN AR F AR RN (—CA 19%~20% ), HIRPLE i
(SOM ), +HEHE (SOC), AW, CIN,  ZFINGERIMAHREZ NS, XIS
TP HIREESE ACSCHERCEIEA VLT RS R ROR . IR vh IR . AR RE
HAT5HT o YIRTE ol . AR K A SRR M RE AR % 2 O F 2

TIEHEVRRIEAET HIEP A SRA ER (XIBEKEE, 2002; 2230559, 2004; 1R
LS, EEAEEEP &MY . MYk, i, 2010), Ak, AHLUG S EE S AT
TAE AR B RS S AN A (P SREWFEPR. A PR R S 4y,
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SRR TR, R R RPN ks
A8 bR o

i 6 n[ %, BEE A B AESHENKE, +
AN R BT, b vl b T R
o MWE A AL RR B A Bk, oAb+ 8
PUEF- 355 6.41 gkgt FTH3] 22.73 g-kg™, 4
I8 254.60%; AR A DL & =M
12.36 g-kg™ T+ 13.23 kg™, MR 7.04%.
W b R A AR Y A DL A R
AEALH T IEA PR SR 131 5. HIEE
NP3 T R S AR Rl Nact 7/ pi N I s X1
PUSTHI R TR /D 5 TRl Rs A 45 i) SR Ay [ YA
B LT A R, s PRI . EHB Y
T A WL & R G B S R R
AR, KETIE (0~5cm) FFHEHAIE, &®
E+ (KT 5 cm) TihERAK,
4 e

A AR PR EER AL . SR o UL
BRIMBLG:, M RGN NBIR)E, 8 1
TR D o e AR W, ISR E A AR
HAEW BRI O, 2 HHErpE & A9A PLE AN
R W BEFRREZ O, TIE-RIE R AR
PR ATIE, ARG R R T AR (R
HiFkSE, 2006 ),

TEA AR IR IR L R T, ML &
R FTHE AU AL, AR
PR R & AN AR, S A VLRAE L
BB RMEAE (FME, 2010), WEIRA B AR
G VK AR A RN, A LR YR JR AR
T, HEERSGENE,

HRAE 4= [ 55 R B R b (2
A INAE, 1992 ), MR LA R A AL
B B ) - B4 LS i A GA B UK, 3
HOARPE | rp BRI A B O Y ML

FREN = PO AR5 Toieots 2y, H
FE LA ERAT DA R =g = —
oK R IX R ZE IRA YR & m s . o
I8 X AN TR Ak B B B 42 R R AL T
H=GOKT, RELEN SR B UL,
AN B IR — K5 WF5E R ER A7 AL B
RIFE 2 R B R L & ik B — UK B IX
REKE S BFFE X AN [R) A AL B B~ 1
BN R R R e R AR T U R R
WA, P R)ZE IR R T e S —
SRR AR AL T EARACER R S
%, DEAT = UYOKT-; DR KRR AR
A, BERTAERTEEKFE (28gkdt), 54
AL RANST (A A A, 1993;
Zhang et a., 2005 ), F5IX + 45 4 i P b FARAIK
FIZSHOKF 5 A S AT e, ARV
TR TARMEA 7SR, B2 + ) K
P AL T AR UK, 3 S sk i
FEARLETF U5 BT XA 2 AR

MR N TAE SR BIARSR B s, F
B HAT 2 IR BT fr e . XN
ST IX AL T W HGHT | TRIR AR A R T A Ay
AR, Ay AR FERISREL, [R50 m
B TAAR L KA I kB R (AT
H R, 2014), PR R E A A3 M B A M X
Z—, ARl K N TR, A
BEIE OB, 48 A AL AN 6 AR 19%,
VIR 8 A X iR () VEMLT, 2012),
58 XA TAT EARB AL . i A &
i, VARSI R AT SRR AR Rk
AR Sy, PR AR R, SRR AT R
SRR EA EEAEH.
5 it

AR S o JE A 7S R Y X MR R b Y - 3

*6 THEANRSEERARUIRRHEL

Table6 Changes of soil organic matter in different rocky desertification degrees

L WAEAEAL REEAEAL A AL R AEAL B AR
o ) Rocky desertification Slight rocky Moderate rocky Severerocky Change from slight
Rocky desertification gradient . —_— — —
of potential desertification desertification desertification to severe//%

0~5cm 27.20 26.18 9.90 16.29 60.71

o 5~10cm 10.70 18.57 17.51 16.86 10.14

. 10~20cm 12.77 6.50 15.90 6.61 -1.66

Depression area

20~40 cm 391 1.69 7.24 9.69 -82.56

AU M Average 13.64 13.23 12.64 12.36 7.04
Soil organic 0~5cm 24.59 34.35 4.48 448.88
matter/(g-kg™) 5~10cm 25.37 17.18 12.08 110.02
i it 10~15cm 24.12 14.91 5.66 326.15
Slope area 15~20 cm 21.46 11.41 3.68 483.15
20~40 cm 18.10 9.23 6.14 194.79
SEH{H Average 22.73 17.42 6.41 254.60
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An Analysis of Soil Quality Changesin the Process of Ecological Restoration in
Karst Rocky Desertification Area: A Case Study in Karst Ecological Restoration
and Rehabilitation Region of Guzhou Village

WANG Mingchong® 2, ZHANG Xinchang?, LI Huixia?, ZHOU Hongyi?, WEI Xinghu?, GUAN Gongcou?
1. Ingtitute of Geography Science and Planning, Sun Yat-Sen University, Guangzhou 510275, China

2. Center for Research of Territorial Resource Environment and Tourism, Foshan University, Foshan 528000, China

Abstract: Serious soil erosion and drastic decrease in soil productivity caused by karst rocky desertification can endanger the
functions of karst ecosystem. Thus, to better understand the changes of soil quality in the process of ecological restoration, which can
provide scientific basis for soil nutrient regulation, is important for ecosystem management in vulnerable karst rocky desertification
area. This study was conducted in the karst ecological restoration and rehabilitation region of Guzhou village, 21 typical sample plots
of Zenia insignis along a rocky desertification gradient were selected based on field survey and literature search, among which 9
sample plots are on a slope and 12 sample plots are in a depression area. Soil samples were collected along a rocky desertification
gradient(potential rocky desertification, slight rocky desertification, moderate rocky desertification, and severe rocky desertification),
and the changes of soil quality in different layer, indicating by soil bulk density, soil water content, pH value, soil organic matter, soil
total nitrogen, soil total phosphorus , soil total potassium , available nitrogen, available phosphorus, and available potassium, were
studied using laboratory analysis method. Results showed that, (1) Vegetation recovery in rocky desertification area provided more
organic matter to the soil and therefore resulted in the increase of soil nutrient contents. (2) During the process of ecological
restoration, soil quality was getting better and vegetation was accordingly growing better, which indicated that the effect of rocky
desertification control effect was obvious. This also indicated that there was a positive relationship between the improvement of soil
quality and the restoration of karst ecosystem in rocky desertification area. (3) From severe rocky desertification to slight rocky
desertification, the average of total nitrogen in the slope area increased from 1.22 gkg™ to 1.88 gkg™, by 54.10%; the average of
total nitrogen in the depression area increased from 1.13 g-kg™* to 1.36 g-kg™, only for 20.35%. The average of available nitrogen in
the slope area increased from 84.55 mg-kg™ to 164.31 mg-kg™, by 94.33%; the average of available nitrogen in the depression area
increased from 41.90 mg-kg™ to 82.57 mg-kg™, by 97.06%. The average of available potassium in the slope area increased from
36.61 mg-kg™* to 58.52 mg-kg?, by 59.85%; the average of available potassium in the depression area increased from 15.02 mg-kg*
to 28.09 mg-kg™, by 87.02%. (4) There is a synchronous relationship between the changes of soil quality and the process of
eco-restoration in karst rocky desertification area. With the improvement of the rocky desertification, soil water content, soil organic
matter, soil organic carbon, total nitrogen, available nitrogen, and available potassium showed an increasing trend, while soil bulk
density and pH value showed a decreasing trend, which indicated an increase in soil fertility.

Key words: karst; the process of eco-restoration in karst rocky desertification area; soil quality; plantation forest of zeniainsignis



