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Abstract; Farmland abandonment is the result of comprehensive effects by multiple driving forces. Ecological environment
impact by farmland abandonment has its particularity in different regions. Aiming at the current phenomenon of farmland
abandonment in the southwest karst areas, this paper summarizes the current research progress and future research prospects
on the ecological environment impact of farmland abandonment in karst areas of the southwest China. By summarizing
existing studies on ecological and environmental effects by farmland abandonment, it revealed that; (1) the opportunity cost
of farming increased. The implicit abandonment being mainly characterized by extensive management may be the potential
driving force for modern development of rocky desertification; (2) The soil heterogeneity in the karst areas determines the
landscape homogeneity at the plot scale or the landscape heterogeneity at the regional scale after a farmland abandoned; (3)

Vegetation restoration after abandonment of farmland in karst areas can improve soil structure, maintain soil moisture and
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promote soil nutrient restoration to a certain extent; (4) Soil erosion intensifies in early stage of abandonment, and soil
erosion will be prevented and controlled by restoration of vegetation in later stage of abandonment; (5) The restoration of
vegetation on abandoned farmland enhances the effects of plant carbon sink, soil carbon sink and karst carbon sink in karst
areas. In the future, the specific impact of implicit abandonment on ecological environment of karst areas should be
clarified, innovative technical means should be used to dynamically monitor the abandoned area of prime farmland and rocky
desertified farmland, as well as their abandonment trend changes, the contribution of explicit abandonment in soil erosion
control and ecological restoration of rocky desertification should be quantified, and the carbon sink impact of abandoned
land should be comprehensively assessed. Therefore, it may offer suggestions for the rational allocation of social and

ecological functions of farmland in karst areas.

Key Words: karst; implicit abandonment; explicit abandonment; ecological effect; rocky desertification
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Fig.1 Rocky desertification sloping farmland ( Grow corn) and abandoned farmland in Karst areas
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Fig.3 Development stage of rocky desertification
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Fig.4 Eco-environmental effects of dominant abandoned farmland in Karst areas

BE S SRS T A B R A B bR ST S R T ) SOAR R e, B, ERY AR 4
B Mo e Bt 7 I — AL A B FE 20 ( Normalized Difference Vegetation Index, NDVI) JEAT T W& 34 1 X1 57 b 104 1
PUIFE th AEm T RAE e i NDVI SAOK Y- FoAr A8 ST i , A AL AR 90R IR S NDVI Ak 5 5 L
KF, HTHRE mRE AR R R e e B AR R S e R SRR T I AR 2L R, e
ST by DA SE L OULRS e 22 Ak IA T 455 S [R] B PR R - U SRR A T e TR

W ST R b DX B AR 5 2 S5 AELAE L TR 2224 AP AL, Lot Y A SR R - RV B B —
VETRE T W BE— T DAHE K [ BE—HE TR 220 1 B BE— TR bRk Iy BE— TRURE Vi B BE 0 5 e, Rk 2 R A W 221
H ORI IE 40—50 4F R A 55k TR BALA SNSRI ZERG ™) T Y 48 TRt J&) A Rl 5 A e e, BV VR T
ARG RY ENFE VEARRIY B, i R BT ARG BE S MR B0 A e 7 56 D B S e 4 A A
HRRETE— o R b S M8 5t AR 2SR A 1 S5 RS SR B8 R e M T R A R Ak A AR A5 A SO0 R 4R
B0 BT RIS A DCYE ST ML T AR | i ) B R A DXCH8 S Mt 3R AR FE AR B e R BRI A S WU IRFR R S e 2
FEREATRIE XA AR R W b | ¥8 57 2 S5 i T8 28 S PR R A7, A S BRI AR B — i Bl s R B S 45 il 0
3 PR T S GRS M VA A S e I 75 2 I SR I AR DR A DX A IS A e PR 5 i R B8 R B T AR R 1Y
VBT HAESTE . FET 0T T S A b, DX 575 S5 U Sy 722 A B I A/ 06 S0, DX e (Rl 4 o DX A D
PRI B0 T AR AR Iy R ME SR FLRR TR PR 3R . AR i i % PG T S0t DX i T v A JRE 1 428 575 b 3o J )
A5 R 2 IR 22 Sk T SRR AT ) 4 48 5 b 1 e AR A U A AL B b RO A b P8 S ) ELATET R i
b PR P S R R PR S X A AR B A BT
2.2.2  AEFETON R b DX SR T

b 1t P8 570 06 A 2 BB A UG R i 38 2 T AR 2 R AL WA O 2T B I R B, W T R
DX B b e A S PR ALY A 5 X500 8 25 M S04 T b ) A A RS Y Sm e, KA R R A i = Y
SR SRR T S BRI R R TR b 8 75 5 ML RO S i 75 X i S0 e - S B A T 52 i 0 — AL WA

W RE R — b N TOn =T K ORGP BOZ L X N K RIS B R S T AR
HEAK 43 FLA B AR T, v g W A28 2 S i) K A3 R DGR kol S 0 S T b e A b v ST
Bt 2 2 B0, 13K 43 BB T S 180 A, HAE G = K Sk A R B KA, R AR 45 Xt L
3BT T PG AL SRR 5 b b R ISR | F A0 R - 49 K i 3R A K R R ¥ e R LA B
R R EEEYRO R ZE K, — R FAREE T BRI R I AN R AR R B K Al
AT, FRERAE ) X Bt A A6 T S 23 /s Y0 X M A % B, i 25 4 97 M A A %) I 1 9 R K

http ; //www.ecologica.cn



930 xR 43 4

TR/ MRIK R BT < A SRTE <R, TR IR S 2 5 4K o i T, P8 5 b R R K 3 s T AR
FE US04 g /N B Bl A AR 2R RN R T R R A R A R R, Rl LB, 5 AR SRR B
PEHc i 8 e N TR G Sk T 25 T U A M S R I i R R TRk
FRAEPE T A SR TRy K IR AR . SR AT ST b 3 il AN [RIHE i st 1] R[] 25 ) RUBE B PFA0 48 57
KA AN K IR SRS R G RE A

W TR X B M T 2 S5 A TG S R A O GE A R B B e R R S kg
R Ige A Z b DX 7 o A iR A O 5T 1 R 3R AR R S S LR e oK, HAE B LB S, b B LR
34.45%—55.42% ., FSRIKE BEA RGN+ EFL B R IR e s i RIS KRG N ey
SRR VIRIOC . MRRAEDY R MR AR X R IR S TR A M VA M 3Bk b 4 Bl st A O 5
o PR BTSR I e . L AR A BN A S U LX) AR R RN e T BT 5 B e B, B PR S b B
JE AR A R PTY BREHE T 65.5% , bAN BRI PE SIS 1 e A R R RS E Mtk — AR T ZEAR A
Py 2 D BT R E 4 >0.25 mm KER PR AR AR B i 35 8 TR -3 i 7SR T )2 4
R IR e P22 S /N BREESED™ 28 3 A0 - B T SRR AR S 3 s A PR S0 . XA T 4™ R
0T 4B B8 5 I B A 2 = b ik

W - R AR R A (R SR B, BRSO Y BEHE R A A R, R A
A | R A TR B B o A B T e R A B RO AR SO B M A A YT A b X Y TR AR
My VEACBRCHD, | RN YE i b b S A 3, SRR A RO B R B A 1 R O S L S ) AR AR
ek R SR (I F e Y eI w 15, - NN I . ) 7z -3 o 5 L e e 2 3| W o < W oI 13
Ay e BN, AR FERR) A I PE ST H SRR B B CR AR S s A B A B S R R BE RS TR AR Ak, AR T
B AR BB A AU, B R T S AN T T WA e S B A Ak A B A T Rk e N
AT PR PR TR R RO N AR, IR T B IR A A R TN DR AR S AR AR AR A R B A
U P AT (AR X AN [ A AR A3 B i S A [ B T 2 R S B T S e
Hiu DX A 9 2 R, 7225 IR P TR i AR I 25 1 T FAR IR S 00 B 4, mT UL, A AR 2 T X A st v
B0y ARG, BRI OE — Rl AT A A SR R, YR, T 2 B AR T AT - R
il AR (Hean S B ) DA N T T E A AWK AR T v B i B2 7530 A2 B A G BR iV Pt 7 Bk — DR 5%
2.2.3 W PEYETEN I HTRE b X A AR 5

W IR AL R T AN B A R 6 Bl 5 3 R A | S B 1A AR R S A R LAY - bR b AR Y
UL AAE B0 BN A A P AR Se 48T T R ™ A7 )R B A B b, 3R O 3 Tk
2%, PRFTHII AR b - AR KA A, R TR LR P A 3t 3 7 A R A 3R ek DT i A R ) 4R
Rt E T AR SR N A it R L e AR /N DX I S BRI K A R TR R | 2 R AR
oA RIS RS AR DK 52 D8 % K T s ], - SR B R D S B R A B R R I A I v
SRRE PRI T R R D 2R A R AT e MR e X3 o S A T8 K B AR
WRIZ BOVE S LA Bt 0K AR FE T BE . 2R AR ARAE S B A L3 SR /)N 300 3ol PR 35 AR 9 /DN DX o7 YL
KIPRFE AR Py i de /Dol 29.57 g/a, i 22 MBI 1436.59 o/a, ¥B T AR BR A FE B 7 55 1 o R PR S i
WU SCR AP ARA A, R, 18R AR IR S 3R i R AR L M e 3R ¥E T I 3Ry 3R ik TE ¥R T I 1 3k
MR IR

VG e TR DX K T A DX 52 ) 34 ol e ) 2 S PR - R O i B, 98 T AL B R R A R O g
IR ISR EE (A FE TR 1 J2 5 R XRS5 ) 3 s AR WEE R, A OB R R, B B
JUTF- T A RT3, 07 AR S Je AR Pk A2 5 5 %o = H AR b ok 38 55 Wil AN R 5 17 L e K 2 ol ke () 7K DR 80 7 £ 38
BEIRAE T PR e B OC T L DRI, W SR b DB M A 5 S 11 AR e WA T 2 SRR TR B
o2& TRl BT E R IEAE R R Tt A, b K 1 R KU DA A, TR R ARSI E A

http ; //www.ecologica.cn



34 Gy Ry A VR TR M DX R 3 1 i A AR IR AR N W o 931

AL T BB 1k A AL R Xl & Bk WEFEM K i e B iR R R AR TR
2.2.4 S VEPE T M HTRE M X R V1 1) 5 e

PAEE /NI AE AT IR Bl 35 < B SORE T R G, (EHE BEE e 5  wo &
BRI T MR B A | AR Bl v A 0 S R Al e i A ER A, S I BH S RS & B L
B R AR AR (B ) 5 T A 2 A it (A g ST DX R e S B, A R X T B AR
VLR PR A A TR FE S T8 X R B, Bt 5 AT 6 [ TOO R 7 T | AR () ey St A S B0 38 e
T AR B K A K AR R AR, E— 2B R T R %R, X6 34 0 i b+ B4 HLAR 75 5 (Soil organic
carbon,SOC) HABIRAE > Wang 452 6] V648 VU6 8 i S Wa X e 2 AF 7 1983 4F & 2015 4FFE
Hi1 SOC ARk, & BREE e R W v A= TR W 42 T 0—15 em YE I AG SOC, #8501 SOC 1k 42 ik & AR Xt
BN BT S T HERS , R AN A W, BRI AE Y AR B A PR R A AR YA B X R BLE T 15
AER SOC KFHEHE 3 4EHM SOC, FEN A SIS "™ Mg 1 s Mk 25 RE 5 4 B AR A5 48 n
RGP ARSI T SoC FEUCARZERT FE", P2 5 £ )2 + 3 A BRI & | K
RGN HLA R ARRE R R Y, SOC it - 1 P 3R (AR e P A 18 ot 348 o200 650 e 98 S st 1] P9 (3—8
AE)SOC PR L2182 fildn, N TARANE Fic AR R fe tE s Bt X SOC AR 2, i st 1] A9 A= 25 B I T A fig )
AR 7 A A2 A AR | SRR I R IR BRI — A MU A 8 S A S S AR
B AL — R R AT AR IT AR I, o Y R TR A Ak R R KU AR T e S R
PSR IEMEE R R AR R 0 A HURR G T 1T LA i+ 38552 00 A 85k S 0 Il 3 4
HE Bl AN HERE AR IV RE J1 1 IR R S R R AR RS U — 2 I BRI T 2R T DL B
P IRAEIR . | HEBR Al et AT ) T 04 S X A e SR A L (R R TR X
25 (AR R e T AR B PO B % 5 43 A, SOC FHUER 11 [R] s 3k 32 217K - 38 2 B9 By, e DA s 3 R A ik IX i 7K+
PRAE TAER R — S A R BRI AE . BT, W el DX 98 57E o (R B YA 9 2 245 v 1 B — 10 38R, #5595
HAH OC AR B T S A il o R 2, T B AH A I B I R 5 T A

3 MIRAEESRE

G P ST M P R I 40 o/ B M G MR 5 R BT 25 25 5
S5 7 TR AU | BIF 285 SR B AL 005 M B M SR 07 25 R | R0 % D 3k 4 ML B i ot
TEREE S, AT, TR AL F T TR B S MR SO R, AP 7E ) £ 5
R

(1) KPR e R B30 A ) o

MU B B RAMEAR T A IR T AL R R O TE B 90, SR, B30 5 1A 2 1 25 5 Vs, S
3 0 5 A PR, S S5 D R L 2 28 e 0 2 25 2 5 B R 5 25 11,
LI | 45 T B0 e M DX WA PE SRR A A B R T o, 6 3 R BURLBL 2B ELUA A5 3R 1, )3 3o 5
{3 0 2 AR kA 5 0 LB, Ly M 2 U7 4 PR 5 5 1

(2) B HO A2 35 8 TR 77 A 7 B0 R A

MO, L1105 PR 5525 190 TR R P 0 DX 8 S A B PRI 2 R
KA S G 0 S M T 8 8 8 0 5 M T R 7 o, 5 22D 2 TR A 2 25 4
P R S5 11, FE PP R 7 AL B RV 5 M 4B TR P T M B R B 22 2 6 T T
B 7 5 T 5 R B 430 52 TE AT 2R L 77 950 P W -, 55 38 000 5
B BEMBIEE RO IE 1 SRR T R DR S 2 | W6 T L I (R T 1 I B K, T
SRS T IR | S 5 P 4 VA 2500 1 5, DT A7 9L 0 )7 2 5 R B M
PSRRI 245 S

http ; //www.ecologica.cn



932 JAE = 43 4

(3) LKA B A 5 WA AR 23 B A R 2R 01

IO T R Rt DA YR O AR Y SCRREBR A DY 1, R MR TR K S AT B T KRR, (H
Je A AH 25 T MR ROBEE S Jm AN TR v 19 K 70 A8 Ak B HE i IR -5, 40 Jm % MU R
JBE B4 T B /N A EE BT S M X AR 25 AR K IR SR D RE RS, T I R B3R 23 A BR A R (1
NG ) AN AATR] AN 45 A Ak L 357 53 ) S S vl RE SR % IR G A TR A J I, R SR i 7 it — 21 T Al
B AT SR B BR ] P 2R DME N TP e b AR WA AN 2 — ORI BRI, R i 02 1 ik
52 BIAR PR 1 AR 2k — 0

(4) AL ZR A BN ST

W S0 DX SR M - SR A A TR R DR E T AR A0 B S R A AL (e 2E SOC AR 3R 14 [ i ik 52 B K
TR A U | PRI A J 3 5 iR 7K 3 AR AR 8 i i b RS2 iR AL IE S . e b, 224 i S0 4 428 S 3 1 e 71
BF9E AR T B — (Y IR BRAL TS, A [FIE S o) AN [R) A T AR, 18 i T A 2 80 B
AR E R

(5) F& T = Bk i) DXl 4%

FUAT, FE S48 A8 A B, i 0 b DS 2 DX I 5 20, A L P 7K e PR e ] A 5 55 B3R 7 5 i
AW, S NAS A PR SCRT A BRI SR | R IR A RN IR AR e A SR R R LA R AR 5
SERFIE AR A PV P R S50 — 2T i M A2 B 1) A A5 RN A B Bl L My kA AL

4 it

VU 8 30 e DA S A G R 2™ DX (R T RR IS B AR 5 7K e D 2 3 B ) A A 0™ S e AT THY
HEPR A, NI, R T B e ST R M X O 25 7 RE T B — 20 W B B8 5 1) A A BRI I Hs
DCAT AT BEAL B 3 10 18 5 T AR S R R A, 7 e e 28 5 o g S0 e A Al DX ST K 5 Ll 8 5 R 3
IR 3 2K Bl 36 B4 DTHR , SRR e A BRI £33 DA, AT by BRI A A6 00 25 el R A 3551 3l 4 B 3t
FHE AR BERL 1

£ 3CHf ( References) :

[ 1] Diaz G I, Nahuelhual L, Echeverrfa C, Marin S. Drivers of land abandonment in Southern Chile and implications for landscape planning.
Landscape and Urban Planning, 2011, 99(3/4) . 207-217.
[ 2] Han Z, Song W. Spatiotemporal variations in cropland abandonment in the Guizhou-Guangxi Karst Mountain area, China. Journal of Cleaner

Production, 2019, 238. 117888.

[ 3] ZE vk, 5 #, skaker, X/, BRsda. Ik EPRb R TEHLEL R A T8 X SR os. [ L IR0, 2021, 34(2) : 36-41.
[ 4] ZFW. R ARG A SRR . s ERELF#0E R, 2008, 23(11) ; 1124-1129.

WKL, EFM, R, L. R B AR T A5 3 xR IE TR R R R BE S . M BEARL AR UERR | 2014, 33(4) ; 552-560.
FUAEGE. 24 kb O 5 T8 15 0 ) A8 43 B B X ST 9. [ =, 2020(12) ; 4-7.

[ 8] Zhang Y, Li X B, Song W. Determinants of cropland abandonment at the parcel, household and village levels in mountain areas of China: a multi-

]
]
(5] Hd, SOIRAS, Ui, ®h, XN, $E5e s vk S5 AR SR WA . A28 24, 2020, 29(8) : 1683-1692.
]
]

level analysis. Land Use Policy, 2014, 41. 186-192.

[9] ZIHF, THA, HBEK, WEK, HR, PR, 280G, K, #8379, Rk, 2030, B, PR v R b D B f 2 8 5 R 23 A
A, 2021, 41(2) : 680-693.

[10]  BRUERS, FErek. PURIM IR LXK T, AL BAEHTSE, 2008, 29(6) : 734-738.

(1] BRE . M7 A XM R G A A3 57 260 BB T, 2000, 19(1) : 73-79.

[12]  EHCAS. W Re A b — b [ P4 B d™ 3 1 A S b B R [l . 7 o A bRk fb =l 4z, 2003, 22(2) : 120-126.

[13] Zeng F M, Jiang Z C, Shen L N, Chen W, Yang Q Y, Zhang C. Assessment of multiple and interacting modes of soil loss in the Karst critical
zone, Southwest China (SWC). Geomorphology, 2018, 322 97-106.

[14] Ferlan M, Alberti G, Eler K, Bati¢ F, Peressotti A, Miglietta F, Zaldei A, Simoné¢i¢ P, Vodnik D. Comparing carbon fluxes between different

http ; //www.ecologica.cn



3

Dy RS AV R TR M DRI 3t A T A A IR AR N T 933

[15]

[16]
[17]
[18]
[19]

[20]
[21]
[22]
(23]
[24]
[25]
[26]
[27]
[28]
[29]

[30]

[31]
[32]

[33]

[34]

[35]

[36]
[37]

[38]

[39]
[40]
[41]
[42]
[43]

[44]
[45]
[46]
[47]

stages of secondary succession of a Karst grassland. Agriculture, Ecosystems & Environment, 2011, 140(1/2) ; 199-207.

Wang S J, Liu Q M, Zhang D F. Karst rocky desertification in southwestern China: geomorphology, landuse, impact and rehabilitation. Land
Degradation & Development, 2004, 15(2); 115-121.

SR AER]. v DY A T L DA AR IR B R B A AR . K AR R AR, 2002, 16(2) : 29-32, 79.

RERRT, BREfh. BT ABGEIR BN A B S HAHe. P EAE, 2010, 29(3) : 267-273.

BRET, E3obk, RENE. BHER L XK IGEH AR5 AN TR, (Lb2Edz, 2004, 22(6) : 693-697.

RTS8, XK, SRR, ErObk, skmh, ARAA:. MUORINE ST AS EE AR ik 52 Ao e o - SRR SRR et B S B X AR ol P 5 R A . e A
BAON 2. hFESC, 2020, 28(3) : 429-437.

AR, B SERL R I | TR PR b R AR, o E R AR, 2003, 17(6) : 3-8,

it WA, RAHE, . BFHbISE A PR R AR SOV B ST, T E AR SRR S XA, 2003, 24(5) ; 49-52.

Sk, FRASHE, AL, WAL BFISE R AT k. SN R 2003, 31(5) ; 43-44.

MacDonald D, Crabtree J R, Wiesinger G, Dax T, Stamou N, Fleury P, Lazpita ] G, Gibon A. Agricultural abandonment in mountain areas of
Europe : environmental consequences and policy response. Journal of Environmental Management, 2000, 59(1) ; 47-69.

Romero-Diaz A, Ruiz-Sinoga J D, Robledano-Aymerich F, Brevik E C, Cerda A. Ecosystem responses to land abandonment in Western
Mediterranean Mountains. CATENA , 2017, 149 824-835.

Frei T, Derks J, Rodriguez Fernandez-Blanco C, Winkel G. Narrating abandoned land: perceptions of natural forest regrowth in Southwestern
Europe. Land Use Policy, 2020, 99: 105034.

TR, M. HEHE TR R 5 R M, 2016, 71(3) : 370-389.

WG, VESC4. BT & HA FE—— SR T S R sT R . P Rl KAF 2R 4z, 2015, 20(5) - 279-288.

Li S F, Li X B. The mechanism of farmland marginalization in Chinese mountainous areas: evidence from cost and return changes. Journal of
Geographical Sciences, 2019, 29(4) ; 531-548.

SRR, SRIGEE, VEDE, 2R, Xk, 53, RikD, IR P E T 30a B AR (R 43 RRAE SO R B R K AT Al TR, 2014,
30(3): 1-11.

IR, FEFN, FRA, RN, T, TO0F, HE, T, o L DRk P8 TR B K 2 ] 43 A —— 55 4 [ L DXl Rf i £ 25 51
BRI, 2017, 39(10) ; 1801-1811.

B, FEbILTE ARG B R GO B . SR A TR, 2012(10) « 64-69.

XIEIT, BsCHr, RS, ik, AN 5 T SURGIHLAD & 7 200 X 25 5 5g i I E——IE Fab Sl AL A, AR BT
2022, 37(2) : 424-439.

ERE, FBE, BB, FLA, ML BT MG 7 38 % Y W 30T R A 5S4k b DX A8 e A s . K AR SR, 2020, 34( 1) 92-

99, 107.
Jefd, SR, 2R, BUEEL, XURTE, EEE, TKRAHE. SN TR ARMOR RN BB A . A, 2021, 58
(1): 151-161.

ikfEgE, TS, Wdde, Tonhk, TRA, K. PURIME IR LK 0 00 R R AT S A AR LR ) L P EE 2010, 29
(3): 274-279.

B, BEFE, ZIPR. SR RE LR MM 5K L RARBIFZEE. T EUK LR, 2019, 17(6) : 140-147.

Yang Q Q, Wang K L, Zhang C H, Yue Y M, Tian R C, Fan F D. Spatio-temporal evolution of rocky desertification and its driving forces in Karst
areas of Northwestern Guangxi, China. Environmental Earth Sciences, 2011, 64(2) ; 383-393.

Chen Q R, Xie H L. Research progress and discoveries related to cultivated land abandonment. Journal of Resources and Ecology, 2021, 12(2) .
165-174.

SR [ A BELIE R A R S R R R TSR BRI R, 2020, 59(16) ¢ 11-16.

BEME, BT, BT B M BT EOR B A0 RE LI BEROR . SRR, 2019, 41(4) ¢ 766-774.

THERLr, SRBLA. PR R X DR MBS R SR . HuERBL 2 ERE, 2018, 33(11) : 1130-1141.

bR, BRIMRE, VU, ERET. B s R R SR SRR E. AL 2T, 2006(6) : 21-23.

TEELL, TR, TEMENE, RN, ZEFHMW. ARZERA BT KIS I Z R ——LAE P 12 A M RUR h . s 3AF 5T, 2014, 33
(4): 721-734.

IR, AR, 2282 P E PR TR K R I R S USRS K AR Rpe A, 2017, 31(5) : 1-8.

ARGz, BRI, BET, FenMlh. BT R TR I R s AR SR K R . ARSI, 2019, 30(3) ¢ 759-767.
EAE, RS, W BRAES RGN L AR, 2003, 18(1) ¢ 37-44.

Rk, R M, Bz e, PUREIREIL X+ GRS HLER DL, HSE TS, 2006, 13(3) @ 185-189.

http ; //www.ecologica.cn



934 AERE N 43 &

[48]
[49]

[50]

[51]
[52]

[53]

[54]

[55]

[56]

[57]
[58]
[59]
[60]
[61]
[62]

[63]
[64]

[65]

[66]
[67]

[68]
[69]
[70]
[71]

[72]

(73]

[74]
[75]
[76]
[77]
(78]

[79]
[80]

WAJE, VARG VERE IR A AL K L R MR IR . K R, 2018, 32(2) : 1-10.

BT, 2RI W T R e A IX TR BRI K R R B R Pk AR —— DL B A AT A R FE K O . WRIRHF R 51, 2010, 26(2): 129-
131, 134.

D'Arrigo A, Franco R L, Benenti G, Paladino E, Falci G. Hidden entanglement in the presence of random telegraph dephasing noise. Physica
Scripta, 2013, T153; 014014.

WMHBRLL. SO AE HEH B IR IR 55 AT R AR X, Sl Bl 2017, 45(9) ; 129-132.

ESCHE, LN, TR, R4, BURE. S5 —Die—EBEAE T W S M S TR A S R NG5 M ot il S, b BRRL4E | 2016, 35
(3) : 320-330.

Peng J, Xu Y Q, Zhang R, Xiong K N, Lan A J. Soil erosion monitoring and its implication in a limestone land suffering from rocky desertification
in the Huajiang Canyon, Guizhou, Southwest China. Environmental Earth Sciences, 2013, 69(3) : 831-841.

Zhao H J, Ma F S, Guo J. Regularity and formation mechanism of large-scale abrupt Karst collapse in Southern China in the first half of 2010.
Natural Hazards, 2012, 60(3) ; 1037-1054.

KAEE, EHEA, AR, B, skEuy. StNaBIbas (a5 S R A A v ORI DB BRI 2 R Bk 5 3R5%, 2013, 41
(1): 1-6.

EFOM, EERIG, BREEAS, SUMOR, HIR, AR, skAh, ApE. WA B LR AR B R IR B 0. AR A, 2019, 39(20) ¢
7432-7440.

TAHEA, ZEBHEE. MR A BB S AL (0 () 5 R R a3 s BRFLF#E R, 2007, 22(6) : 573-582.

SROLUL, Ak, EERE. A RUE BB R SO B R s )43 . WEIRERE 2020, 42(4) @ 696-709.

XA, M, =G, BRELEY, PR 5. SRR N K SOK A2 i B RS SR BRI R MR EREE, 2015, 43(4) ; 386-394.
LYK, AT =K. X YA AT MR SRR BT T B P R R b O B S X, 2002, 23(4) ¢ 19-21.

WM, TS, /N, BE2E T, BEE. MM SO0V i e B R . B TR AR HARBRAAR, 2020, 37(1) ; 86-90.
B, RSt ARKT 57 3 FI AR B s e AT S ——3 T 2 A BOR AT B SHIEATF 5T, bR TR 2 #h B AR, 2009, 11
(6): 42-47.

RERESR , PRME, BN, ARA 0T o) AU 9 A 55 43 T —— DA E R T A B =0 B0 B BRI R, 2006, 34(11) : 2536-2538.
ZEALS, B, ARk, EokH, T, W, bk, SRR RIS RIS v R A S AR B O R —R BT 2k
A2, 2014, 34(9) ; 2195-2207.

AT, Wi, milide, B . H TR —AE RSB R AR A A A SCRE Rt ——DIE R ) X A . AR5, 2012, 31
(6) : 967-979.

SRR RREF, BERETS, . BTG IS s IR b AR IR A (IR SR 44T, HUBRARFST, 2003, 22(6) : 733-741, 811.

PHEETT. VU R A VA0 Ak X BT A 7 SR FH AR A5 R M AR AT S B e T 58 —— S TR P R FHZS A [ D], EE IR PR K
2, 2011.

BRBAIE R, FHRoE, TRRER. ZETFER GBIy X 38 AR 54 P AT R 4. 2RS4k, 2003, 23(6) : 1147-1155.

Wk . b VY R R A BRI ST R SRR MR 2014, 33(1) : 76-84.

kg, FHEAS, B, A, SCEFS. PR AA LI i A A A 400 MR 5 EREE, 2007, 35(2) ¢ 188-192.

Rey Benayas ] M. Abandonment of agricultural land; an overview of drivers and consequences. CAB Reviews: Perspectives in Agriculture,
Veterinary Science, Nutrition and Natural Resources, 2007, 2(57) ; 1-14.

Zaragozi B, Rabasa A, Rodriguez-Sala J J, Navarro J T, Belda A, Ramén A. Modelling farmland abandonment; a study combining GIS and data
mining techniques. Agriculture, Ecosystems & Environment, 2012, 155 124-132.

Vega-Garcia C, Chuvieco E. Applying local measures of spatial heterogeneity to landsat-TM images for predicting wildfire occurrence in
Mediterranean landscapes. Landscape Ecology, 2006, 21(4) ; 595-605.

il , ke, B2k, 5B, AR VERTRM X 135 Bk KO S A EAE . AR, 2021, 32(6) : 2249-2258.

RERRT, 250, JE . BRI TR A LA A B DK TR JRRIE 5 DGR () . 3244, 2012, 67(7) . 878-888.

Xy, B, BN, RoTe, XIS, TR A S R G R/ NS R R . A, 2008, 45(6) @ 1055-1062.

ERE, Bi%, REK, FEE, [HRE. BT B AF NDVI AW L X AR R AE R ). [ 4 B8R, 2020, 32(3) : 23-31.
MRIE% , SkMy, fiffh, EasR, 4555, 25 52, 1980—2015 4 2 g Skt U5 R i 2 3 A BB AR RRAE 30T, A0l T2 254, 2019, 35
(15) ; 256-265.

R, TAA, RERET, A4S, SoNA EVE LI YR S A B2 RIAR DG /0T, K R AR RRE R, 2006, 26(4) : 82-86.

WETEE R, ARSFI, B, BRIELS, e IRALMEITRERETE EARM A I B S —— ARSI R . Lol AR R, 1998, 17
(2): 71-77, 86.

http ; //www.ecologica.cn



3

Dy RS AV R TR M DRI 3t A T A A IR AR N T 935

[81]
[82]
[83]
[84]
[85]
[86]

[87]
[88]

[89]
[90]
[91]
[92]

[93]

[94]
[95]

[96]

[97]

(98]
[99]

[100]

[101]

[102]

[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]
[112]

T, SN VRS DX - R A 5 A S I T SR . M ERBLEE R, 2003, 18(3) : 447-453.

WK, RSFEE, BUNVEE, EXCE. IR RMIK AT M RS B R, SUNERRE, 2002, 20(1) ¢ 7-13.

BUINBE, RSFHE. WEHTREA BT L L EARBCR 0. MRl BHE, 2001, 26(6) @ 1-4.

A, 2R, ZRRHIS, EWEE, SIS, R U LB S b AR I Y —— LA RB IR RS A X . MR 5 RBE, 2021, 49(1) : 59-72.
AL, B, WA, R IR E RO X PR TE i 23 AR WL LRI, TP IESATE, 2017, 36(4) ¢ 447-453.

An Y, Gao Y, Liu X H, Tong S Z. Interactions of soil moisture and plant community properties in meadows restored from abandoned farmlands on

the Sanjiang Plain, China. Community Ecology, 2019, 20(1) ; 20-27.

BRUERS , B2, TSR, AT L XK A 25 S M KA 3 R AL T A . AR SRR, 2013, 33(2) : 317-326.

Lan J C, Hu N, Fu W L. Soil carbon-nitrogen coupled accumulation following the natural vegetation restoration of abandoned farmlands in a Karst
rocky desertification region. Ecological Engineering, 2020, 158 106033.

AEE, THA, B, TEHE, (W, BRIREEA K7 iy 05 1 5 A st 1) + 9 TR 2. ek 5 3F5%, 2007, 35(3) .
202-206.

JRAkt, FRLAZE, BRUbRY, KA. ARV AURE R X R K A s SRS, K R AR, 2007, 27(5) : 32-36.

AR, PRULRS, E3amk. wEirREl it A ) 4 o R 288 - HOK 43 22 ST h EAE SRl 4, 2007, 15(5) : 59-62.

R, FBR, ERls. TR R rRme s DO ] iR S B L 3 B0 e I 1 o). K B AR FHE R, 2015, 35(6) @ 92-96.
W, AR, AR, RER, XIEE, BWICF. WK AR R R B B BE MR R AR S L5 i B R s —— LA = i K2R 10
Ja il HiBk=AR , 2021, 42(3) ; 397-406.

WE2, B, Mo, A, MR, R, mE R L D R D7 200 e 2. PR RO 2, 2019, 32(5) ¢ 1133-1138.
NS, Ay, EWREL RE, KRN A FERE RS SRS XS B W R A R R G LR E AR . K AR ERAE R, 2020, 34
(6): 110-116.

JEER S, WRERE, BAR, RIS, B AT IR WU A Z it O [R] = 0] PR TR ) - SRR VR IR SRRV R 23R . A R B
fi, 2017, 35(4) : 1-6, 30.

W, KEW, XE Kk, Bad, R, RG], BUER. SR BRI E S N RO TR LR R AR R . AR,
2016, 52(4) ; 486-492.

MR, B8, BREE, THE. OB Ak X - A oG LB B PERB SZ . PERR AR RLS, 2020, 49(2) : 91-98.

LiR, Wu Q L, Zhang J J, Wen Y Q, Li Q G. Effects of land use change of sloping farmland on characteristic of soil erosion resistance in typical

Karst mountainous areas of southwestern China. Polish Journal of Environmental Studies, 2019, 28(4) ; 2707-2716.

TEBEAR, BB, RFE. KEIARRPHESE T LA RREE. TR G2 . HABIERR, 2020, 32(4) ; 429-434, 448.
BRhvk, W, BLEA, Lib, SRR PR TN 1A R A HLBR A . b EK AR, 2020, 18(5) : 26-34.

BREE, BREEES, s, E5Ebk, JKA. R VT IE W 07 R b XA (R R R 2 B s ph e A 5. o B AR S RO 2 3R, 2012, 20( 1) -
105-110.

Deiss L, Sall A, Demyan M S, Culman S W. Does crop rotation affect soil organic matter stratification in tillage systems? Soil and Tillage
Research, 2021, 209, 104932.

HuP L, LiuSJ, Ye YY, Zhang W, He X Y, Su Y R, Wang K L. Soil carbon and nitrogen accumulation following agricultural abandonment in
a subtropical Karst region. Applied Soil Ecology, 2018, 132: 169-178.

A, B, 1 SRR, IRV, MR ATRR A A  DXAS (] - st ) 2 TR S R A S SRR S R R . AR AR, 2021, 32
(4) . 1383-1392.

XU, RIFE, 2080, BV, 2, %, X, M5 A R A BE R R Ty 200 SR i X - SRR M s ol TR,
2013, 29(23) : 202-210.

Guo Y, Abdalla M, Espenberg M, Hastings A, Hallett P, Smith P. A systematic analysis and review of the impacts of afforestation on soil quality
indicators as modified by climate zone, forest type and age. Science of the Total Environment, 2021, 757 143824.

Chen H J, Peng W X, Du H, Song T Q, Zeng F P, Wang F. Effect of different grain for green approaches on soil bacterial community in a Karst
region. Frontiers in Microbiology, 2020, 11, 577242.

Li D D, Zhang X Y, Dungait ] A J, Green S M, Wen X F, Quine T A, Wang Q B. Main controls on the denitrification rates during cropland
revegetation in the southwest China Karst Critical Zone Observatory. Agriculture, Ecosystems & Environment, 2021, 308 107228.

Guo Z M, Zhang X Y, Green S M, Dungait J A J, Wen X F, Quine T A. Soil enzyme activity and stoichiometry along a gradient of vegetation
restoration at the Karst Critical Zone Observatory in Southwest China. Land Degradation & Development, 2019, 30(16) : 1916-1927.

P, XUTRE, RKIE, A, STFM, ik iR IR R AR WO BT, K L REFRTSE, 2019, 26(5) : 222-228.
Fit, XITEE, sKE, 2, BT, SR BT B IR AN R AR S TR A A R —— LA BEM AT R Y X R ). PR AR

http ; //www.ecologica.cn



936 JAE = 43 4

Av24i7, 2019, 32(7) : 1578-1585.

[113]  FCEE, B, Mg, SHELLE. AA Ak B EXT 1A Lk A A iig . K £ AR FR2#4, 2020, 34(1); 170-177, 185.

[114] Robledano-Aymerich F, Romero-Diaz A, Belmonte-Serrato F, Zapata-Pérez VM, Martinez-Hernandez C, Martinez-Lopez V.
Ecogeomorphological consequences of land abandonment in semiarid Mediterranean areas: integrated assessment of physical evolution and
biodiversity. Agriculture, Ecosystems & Environment, 2014, 197; 222-242.

[115]  FEME. AT 2 A Re AR TR] L A R L o 5 3R RESTUPEFE [ D], SEFH . SUNIIVE R, 2021.

[116] Z=Hy, XHEikk, B, 225, X35, Fhib. S0 20E TR K SN G Sl ) R A 8 A8 = Vb IR 9. /K H R $53m 3R, 2012, 32
(5): 132-135.

[117] WY, FEFOM. FEPYILRE DRI IX 6 FRAF A bR (R BRI, RAHAESHREE, 2005, 21(2) : 18-22.

[118] Z=fEsk, wotkin, H¥h, Wfls, IMEE. PRIy N RO R SO T A b ThBE. WAk =24, 2017, 34(4) : 687-694.
[119] WERE, . S8 X A AR 3G HLaR 5 A BRI A s dE . AR 8% 2%k, 2017, 36(9) : 2633-2640.

[120] SKREIFH, £k, XX, Ef, HERER ARSI Y A6 st A0 we S Rr DT Bl pie fi 2 1 52 . AR 2524k, 2014, 33(9) : 2288-2295.
[121]  #dk. VB A AL IA B A 18 AT I BRIE A28 M IR [ D, BEPH . SRMIRTE R, 2016.

[122] Wang Y W, Luo W J, Zeng G N, Peng HJ, Cheng A Y, Zhang L., Cai X L, Chen J, Lyu Y N, Yang H L, Wang S J. Characteristics of carbon,

water, and energy fluxes on abandoned farmland revealed by critical zone observation in the Karst region of southwest China. Agriculture,
Ecosystems & Environment, 2020, 292 106821.

[123] Wang M M, Chen H S, Zhang W, Wang K L. Soil organic carbon stock and its changes in a typical Karst area from 1983 to 2015. Journal of Soils
and Sediments, 2021, 21(1) ; 42-51.

[124] BRI, 208, Jedd, SRSCHR, X026 ) T BB BEx g rms L X S P DL RS2 FRERL2E, 2014, 35(1) : 240-247.

[125] HRNG, E08, FUF, LB, I3ME, XM, S0 A0 B DR E R 5 200 A0 7 e 463 J o 42 2 B 2. MR VAR OR 224k,
2022; 1-9.

[126] Chen H S, Zhang W, Wang K L, Hou Y. Soil organic carbon and total nitrogen as affected by land use types in Karst and non-Karst areas of
northwest Guangxi, China. Journal of the Science of Food and Agriculture, 2012, 92(5) : 1086-1093.

[127]  ARSZIC. Wedre DR R A2 % 38 AL BT 2L 43 K TSR RS PRSI . T 7R, 2021.

[128] Li Y X, Yu P J, Shen L C. Changes in soil aggregate stability and aggregate-associated organic carbon during old-field succession in Karst valley.
Environmental Monitoring and Assessment, 2021, 194(1) : 15.

[129] Liu M, Han G L, Zhang Q. Effects of soil aggregate stability on soil organic carbon and nitrogen under land use change in an erodible region in
southwest China. International Journal of Environmental Research and Public Health, 2019, 16(20) : 3809.

[130] {5, MRS, M0, TEARr. iR AR floxd v p e e 9 P SR AR AR AR M DA B € N P AR AT BRI RS2 . PRI, 2021
1-16.

[131] Liu M, Han G L, Zhang Q. Effects of agricultural abandonment on soil aggregation, soil organic carbon storage and stabilization; results from
observation in a small Karst catchment, Southwest China. Agriculture, Ecosystems & Environment, 2020, 288. 106719.

[132] s, S04 m W& TR DR BV 52 5 33t B Ak B S i I R 52 [ D] UM . 1L R 2%, 2021.

[133] XA, skfl, Esomk, LR, FEPTAL RIS dnid A IR A ARG B A BB 85 374 AR 25241, 2016, 36(17) : 5528-5536.

[134] ZHL3C, EHA, ABK, B39, HSGE, 2OUR, BR, 2855, R, TR, WM, mRrt, Xooa, S, i, 20H,
BEOE, 2D RRN8, BRak, HR, PR R A S AR AR AT X v R A R R A WAL BT R SE I PP 2RSSR, 2019, 39(16)
6158-6172.

[135] #ate, #LaR, Rk, HOoC, B ARG ARG SLRETTTIERE. TR, 2017, 44(5) : 874-900.

[136] BYE, RUTA. WA LR BRI RHEY) | R eI R Rm. P IELAHE, 2011, 30(4) : 466-471.

[137] BRI, EE A AR BRIC AT [ D], BRI hEHFTR%:, 2018.

http ; //www.ecologica.cn



