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Effects of different de-farming and reafforestation patterns on changes of soil fertility quality in karst region of
southwestern China. LONG Jian', DENG Qiqgiong®, JIANG Xinrong', LIU Fang®>(!College of Geography and
Biology Science, Guizhou Normal University, Guiyang 550001, China ;% State Key Laboratory of Environment
Geochemistry, Geochemistry Institute of Chinese Academy of Sciences, Guiyang 550002, China i*Department of
Environment Science, Guizhou University, Guivang 550025, China).-Chin.J. Appl. Ecol ., 2005, 16(7):

1279~1284.

A ten-year fixed site harnessing was conducted in the severely eroded karst region of Ziyun County, Guizhou
Province by adopting four different de-farming and reafforestation patterns, and the properties of soil chemistry,
soil microbiology, and soil enzymology after harnessing were determined in 2003 . The results showed that the to-
tal amount of soil microbes and the individuals of bacteria, fungi and actinomyces were increased obviously, the ac-
tivities of soil hydrolytic and oxidoreductive enzymes and the soil respiration rate enhanced evidently, and the
storage of soil nutrients as well as their supplying intensities promoted pronouncedly, demonstrating that the soil
quality in all adopted patterns was improved in varying degrees. The values of soil integrated fertility index (IFI)
had an increasing trend. Therefore, proper biological measures and essential supplementary engineering measures
were effective in improving the soil fertility quality of severely degraded karst region.

Key words Karst region, De-farming and reafforestation, Soil fertility quality, Comprehensive evaluation.
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2 PR EHETE

2.1 HAMEHR
HRUFREMN LI X E= L KBEER T
107°52' ~108°05'E, 25°09" ~ 25°20" N, J& T S B W $h 4 g 17
X R YT 640~ 1 320 m, FEHIR 19.6 T, =10 THIE
5767.9 C;24MRE 1177 mm, P2y 90% HBEKES
¥ 4~9 AEHIMEE 80% ;FEH/HE 7.3 d; 24 H Ret
¥1272.8h, BEEDE 29% . 8P LKW EXEESE,
HRFHRARER RAFTBELBEGNERERENEZ
B BRFURTSEES, SESHRHAT, EREREHE,
AGHE. AW . GF. 08 6% LEFESM/ MR HES
HFEHBEX. IRUBaARLAEAE R AE, LB
KBMBEFES, SIHWAE LR AF-D B, A-D & #h R K5t
Z, L KRR, LEESME LWL, pH 6.5~ 8.0, FHL
R
2.2 WERF®
2.2 1 BHEIR BRI (TE-HEME) . SB#HSTT
FHL. 1992 SERREH, EERE(KEXEIE), K—F
HAMERFE RREER. S MBERESIT 10 M fi R
P BN ELTE N, YRR —E K RERER,
BRI M 1/9. 7F 1998 4R E # AT, (L AE {91 B
MHABHTEA SRR ERER N RS, ZE 5%
~10%,A+AB EH#E(H 1 cm UF) BRI (TE-EAH
i) R H S AT KSR, 1991 X E R kT KFHEE
REH, TR, MR, 1992 EMHEKE, BFEFEFT 2 K,
2000 ERERZ R, TH 7= 150 ke, 1998 SR AT R E
SR LAMBE SE FREFER, ZHE 0%, RE
WHETHEETE 4.2 kg% LA+ABEXA 1~3 cm. B

R T (BIAR R MG ) IR 0 A F AR 24 1991 E BB
ol B /N K T ¥ T, LA ML B 4 4 % AR 25 20 2,
199N EEEDER N THEWAE FHERE, B4 5.8 A
REZES BB 3 RURR), BEREHETNSHEE
kM, 1998 4EIEZE BT, A0 1R B 0 B S AR AT STRE T,
LD, SR HRSHY, EF 10%5H, A+ABBEX
25 1~2 om MR IV (GBI B ARHEME) - 030 SR T 35 S B
SERIH KIS MU, RECE W HAE, B T ANBIRED, B
AKHRIF KTHBETENEE, SHEX80%,A+ABE
10 cm &R MBI L I9REER 0. &R
0 PR R bl (S B ), R0 IV 9 X1 B X (BP XTI IV ) o R
BRI, £ T B REUME L0, I8 THE
R ERBHAGREELE L

1 TEESHEARER

Table 1 A survey of sample plot under different improving patterns

BEAA BE  we RE #X HAK B ke

Improving patterns ~~ Slope  Sope Tree  (Hi-hm™?) Caopy Heght Diameter

(*) direcon age  Dasty desity (m) (am)
") W (arbm ™

BT Pattem] 15 NW26 17 2540 0.4 425 4.8

HEL K I 100 NWIO 20 B0 0.25 210 3.22

BA Pavtern]] 4 SE5 13 2050 0.55 5.73 5.4l

HE CKI 4 SEAS IS 765 0.20 231 237

BT Patternll 15 SB4 16 470 075 .64 7.07

MBI K 15 SE7 16 243 018 317 3.13
HWAN Parem[V 30 NWs0 1L 2620 0.85 12.76  6.95
MHEN CKIV 27 NW39 14 2515 0.22 2.5 3.74

222 ABAEEHRERE 200294 Af18 A, EEZBH
BMRXRABIE S H S EREN B, X EAEYELRRE
(B2 WE . B, 25 AR ) 17 HE, IR % STEA
B M B TFRBUNKT &R B, #5477 X, &
B—E AR SR EE, HATIR S, U ERESE R
10 1.

223 WMAEDEFEALSE.AE, FAEEQ
BB TRETRMAYE; EH, BT K (Martin) 3 57 Z PR
XERAE NEH, ARERK 1 SEMERETREER
Ak . M4k A B, Stephenson 33 MPN ¥, i L 41
MPN ¥; B N 408, BT 7 e (Ashby) TR B EHRER R A
P ERSRE, KRN BAHE, EAFIBERE

REE, EM bk EAM, A ka8 LERs,
RN ES; AL R ES R, BRE
ZHI A R, 3, - M EK M A AN
ok,

T AEOP R /R SR EE PR 20 g FEE L BT 500 ml 5
o, 8 LS ST T TR, B LS KR EHE
KRR 60%. W—H 25 ml MR AR ERAN LS
£, REREC1 mol L™ '8 NaOH ¥ 10 ml A H BT
SEiRbn B 24 h LB RIE CO, B AR . 38 bt
TR 43 H72 WCRk 8]

2.2.4 RS SEHHEX LEEAEIFER SRR
T, TR SR A R E (IFD i+ A -5 4 ML
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EYEHRE R, BEAFAREM EIERE I
SRR S AR U0 200, SR 5 3 3 EE AR IR R ) SASS. 0 K PFERHE
e, FHREEESEFHHREE, HHA Genstat Rels. 3
KT HEENET ERS AMEMRTREE, L& EM
SRR SRR D BLE, A3 25 B SR A 1 R A 6 47
H. R A 3 Ko BER F1E.

3 SER5SW

ENGEEEE S-S b 1 G2k 5§y
mEHTREH X HE B P EH R T, LIRS
HiBfe, BRBEBEAFRIEERE (0 F5), 118
FENBEI IS NE XELEHEDEE LBE&
HHBHEE SRRHGR 2), MER MM (X B
I.0. I HE MR A R &L, M
Y BB R (0.31 X 10°~0.55 X 10° 4~ g+ F
1) X 5mEREHMAEHEFE A ILR S ®ERK
X Bt e, AR T EA W HE MRS
HHEEMHEAHB (R 2). T EMAEYHES
I 2 ANV S>HELD >EKLT >BRA T, KA
NEEMEDEHSANRERXTI MHENBN G
2.76 f%.412.9 ;A M L WA H . EFMHLKH
R B8 R RN B A 180.0 f£.31.5
&1 15.8 % % 184.7 5. &3 165, LAY
HEREERM X588 )5 L EFFIRM pH
BEREmMEX. B F L EREDERS S EFY R
Feqp 071 SRR A R (IR A 4R AR R

H

3.1

ME 2EA]EH, REBHEA LR HE.
AR RS, SXEMEE, #(I. 0.
I.V):EEAMEHE R IEL 88.9% ~98.0%,
L A R IR L 73.8% ~84.2% . L IEF
ABEAMBEIEEESE SR LEEPENS
N, B85 5 X pas i A B B hn, HE ok
THENENES SHZZARTRERRAED

%£2 TEEHEARELRMNEYHE (number.g ™ soil)

WEERD, ARESTBERRS SHYRE ST A
HRMNMET BANVEEAERIEHGHER]
TRV A L FIEINT 49.7% 1 86.8% (K 2).
THAERSBERER N, BEEWEEYRE
RIREIL R, F PN R EY R E R RERR
AP EEE NEARENERARIBEAERY
HEXFEZ O RNF 2R, SxEMAE, R
(I.0.0.V)L3EE N EHREHIEE 73.9% ~
83.3%.

B LA A7 AT L, RS K SR #F i pROR B
G, ERGSEMR(EE CNEI)NERE
5,25 C N ML 5 E B N
HEEE B A HER S EERR I, BT
At Eh YR A B, bEE BB E (10
EVHHR, TERRAKRAN T A m M EMERM
ESh, AT R AR LB C.NEFLENIFIHRHE
EMEERT .

3.2 RELRHHHERA + RS AT R AE F

R R TR e EE AR A3
REELEREMEDT T B EEREME
Z,— BT EAEVRE S EREEZR BT IEAKE
Bt 75 v 90 55 15 B MR B, T S AL [ RS 15 1 W R F R
mETHEPEHEREARBET shEREH
(X3, FHM(ITEI.I.0) L EEEEEEM
+ RIS, RS LR E . B
B & YE A B B msE, SRV L R KA
wma e, KRN, XTI HEZ BN
IR EERAEOBS RSB
5.0f%.8.3 M 5.9 +tEEEBAERSS5 1%
BEBR, MEABUAZES25 L BPE NFIUL
HYeteil . T HB L REE PR SRS, L E
3 FhKREEE YR B R, R L EP CHMNER
BHRREARAKEERS, LEERIEAKEAL
R,

Table 2 Amount of soil microbes in surface soil under different improving patterns

BHFEK M HHE 3 ¢57: ol 4 HLAE LA FHEESFA i8]
Improving Bacteria Fungi Actinomyces Total Ammonifiers  Ntrogenfidng  Cellulose decomposing  Nitrogen-fixing
patterns (x10%) (x10%) (x10%) (x10%) (x10%) bacteria( X10°)  microbes(% 10°)  bectenia( X 10%)
#X T Pattern [ 47.4 6.83 0.64 49.2 2.87 0.54 28.5 0.46
MR ICKI 0.43 0.41 0.13 0.55 0.32 0.13 6.6 0.12
BRI Pattern [ 50.6 12.15 1.97 53.2 2.64 0.65 30.7 0.65
MHEICKI 0.37 0.36 0.17 0.31 0.25 0.17 5.3 0.11
#A 1 Pattern I 59.4 14.82 4.10 62.8 3.05 0.78 38.1 0.81
XHRMCKI 0.33 0.47 0.26 0.34 0.27 0.20 6.8 0.17

# X IV PatternlV 123.5 9.62 152.5 135.8 25.37 1.14 56.7 1.28
SR INCKN 0.57 0.40 0.18 0.37 0.51 0.18 7.5 0.33
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RHEE L EBERREE RS R VAE, P
MAVBERREEERMN R IH 5.1 65, BRI
HRXTEMA 3.1 fF, XX E™EEE P B I iF
WX P RAEAEBRREL. ARIZEFEY, RBA
FLBSH )G, i HL SR S B R B SN R
BAEERES, MRA VL S EBmERnEik
BHEHES TR B I M 6.6 5 5.9 %, KRR
B L RE T RN R, NTTHERF L8
FREEFY RN T EEHEBUE R .

%3 TABHAXLREENH

Table 3 Enzymes activities in surface soil of different improving pat-

terns

BHHER A B C D E F G
Improving

patterns

#x I Pattern ] 2.953 1.64 32.617 1.024 0,35 3.97 0.089
HBICKI 1.517 0.83 15.542 0.321 0.10 1.05 0.023
B TPatemI  3.412 1.87 30.626 0.986 0.47 4.28 0.132
HBICKI 2.263 0.90 18.851 0.257 0.11 1.13 0.024
A MPattemll  3.828 2.21 38.216 1.158 0.53 5.42 0.175
HBMOCKI 1.211 1.05 21.323 0.377 0.15 1.20 0.021
B W PatemlV 7.627 8.54 73.675 1.625 0.73 6.71 0.473
HHBIVCKIV 1.520 1.03 12.538 0.365 0.16 1.25 0.025

A:JR®E Urease(NH;-N mg-g ') ;B: BESERF Sucrase(mg-g~!); C: EH B Pro-
teinase(NHp-N mg - 100 g~ '); D: Bi¥E B BB Phosphatase (phenol mg- 100
g 1);E; i b 8 BF Peroxidase (0.1 mol-L ™ '"KMnO, ml-g~');F: ZME L
B# Polyphenol oxidase(0.01 mol-L ™! lyml- g™ 1) ; G: - S FE 0 15 P 3B JE Respi-
ration{mg C0;-20 g~ !-24 h™'!).

TR EER G T HRMEY EHYR RIS
R WY IE S REFHOH KL TR,
iSRRG AU BIERE, HPRAN
W AE R IR Aok, ROV A, MK T &/ #
AV R RAERARERHX BRIV 18.9 £F, X
MEXRIMA 8.3 & WL EA#TRILIE &, FPEIR
T R L KR BUR RUB B R I T, R B IE 1A
TR AERGR RN B E, EARBENBE -
%4 TRBHAXRETRICFMER

EREYE.
3.3 RELBEHHER L8R

TR X e ER (MR L I EER
ZTRENR. & N2 P aBYBRME, FHHES
SRERRZ (R, S HFME™EEL, Bt
BEAE(THAEL), T BAFMmEHRE, A5
FEEBFNE, TR E AT, SARIUEY
HHEHTIEEELEE. TS RERH(E 4), %A
ARIB#HHHERE 10 /5, R HBAEVFE. & N2 P
SRYFHBEM, HPEA VY RAENR. &N
MEPERSFIRMBIMG6.1 5.6.2 f5f 7.8
FEAMNERENR. 2 N2 P SESFIE
STRAMA S 5.5.0 %/ 3.7 1%, TR EHFES
REHEEM, PRI I. M ERYNEE
SrAIRAMT R 2.3 15.3.0 15 3.1 £, 145%E
HPHKIRFERBELE(ES), EURARRBHE
A, TRERTEUANARMENBER -8
Bz N4 R, B85 EHETFRHREY
FAREERS, HPHEAI I I HEHEFRK
BRSDRMY RN 1.5 %.1.7 58 2.2 15, #
KNVHNEERL T 1.4 %, R ARREHHE
WS, TR EERERE — N E.

TREHRLE(HEREE/ LB CR)E
HETEEERSRRSFREZ P AL 47
BB RARRTERS(RR), B8R
B.RHEAEYE —EBENRE(E4), HX/MR
FARANVN S>EAN>EKX I S>ELI >R,
.00, )5 5 HA/FA BL{EIRA8 K, LAl i
BRET T REHRRR.
3.4 FRELEHEIR - EYBEHER

T RN AR R T R R A T,
M FREEBEAERDEMEE ST M
XU HireE REE(E S), B = EHiE L (X
RI.I.MEEEFHADYHESELERFE,

Table 4 Chemical properties of surface soils under different improving patterns

FRP HEHK CEC

IRBEBLA H N P N ; _
Improving (172.5) ﬁo%ﬁ Tﬁa] N To%al p Afﬁle N Available P Available K (omol-  PPRBRL gl ' TG AHLBAR)
patterns (g-ke ") (g'kg™") (g-kg ") (mg-kg ') (mg-kg ") (mg-kg™!) kg ) _umic compositonglg™ in wal 0.C)
HA FA  HA/FA
A I Pattern I 7.42 44 .72 4.02 0.188 132.5 2.7 72.5 19.25 33.2 285.2 1.1
MEICKI 7.16 12.38 1.21 0.045 58.2 1.0 58.3 13.24 0.1 311.3 0.0
B [ Pattern I 6.90 54.57 5.53 0.202 143.3 3.8 63.1 21.28 55.4 425.7 1.3
MHEICKI 7.39 16.31 1.27 0.078 47.6 1.4 55.2 12.52 0.1 370.6 0.0
X [ Pattern [l 7.20 68.35 6.10 0.284 265.8 4,8 71.1 25.45 52.7 362.0 1.4
SEICKI 7.02 13.44 1.22 0.077 85.2 1.7 47.5 11.74 0.1 309.5 0.0
BRIV PatternV 7.26 75.58 7.56 0.350 276.7 5.5 109.0 27.36 91.2 241.3 4.2
5t B IV CKIV 7.05  15.42  1.29  0.067  92.8 1.6 873 15.90 0.1  323.8 0.0
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<0.001 mm ¥ EFEBJ, 0.05~0.001 mm ¥
TERES AL DRNEERTHREE. & T
koS B, Y B DY R G 2, RO K
T, w HREA N EWHE R . &3 10 FIFE)E, B
HEXT. DIV SR AR E LT
B A HGE AR, B LR EER.

#s5 FREBHEAESLRHEMERE

Table 5 Physical properties of surface soils under different improving
patterns

B BHER KBAERRKSE  WRE
Improving Partide sz Content of water stable ~ HEHFE
patterns distribution{ % ) aggregates(% ) Pereemt of
1~0.05 0.5~0.000 <0001  DSem  >2mm >0.25mm m@@“
B [ Paem]  32.65 5425 13.10 165 334 757 133
HEICKI 43.45 4939 7.16 43 135 595 37

BA DPavem]  27.44 54.17 18.39 21.5 356 783 12.6
HAEICKI 40.24 50.22 9.5 8.6 11.2  69.5 20.4
BADPaem]l 32.21 S3.64 1415 278 S6.4 742 11.3
HHICKI 41.43 350.04 8.53 143 45.1  70.6 24.2
BANPaenV 30.16 5249 17.35 17.6 458 713 8.4
HENCKV 39.23 5045 10.32 123 437 72,0 16.7

MESETEL, BEXI.O.I0.IVEERKEE
ARESEES, K/NAREFT S A MER, K
2L >2 mm B RAL B BB, ST
MBI I .I&RKEHEARKSBREMRK, XD
HRAEMN S EAEHE, L >0.25 mm AERER L H
Bl fe K, BB B & A K F /DB &5 b4 2 1 o B
B WEMEE By #EHPLTR>0.25 mm
FIK B R, TR KA REBKEILEREES
BXIER B IE AR (A R EAL), B A
EEEF>0.25 mm KBHEEHREFRL—FL
EHBMANRTHHEDRARA. T HKEEAR
BHERAAMEAN S>ELD S>ELT S>EXT >
XFRE T (I LI, A e S 45 s DX OB 5T ARAE B RS e
AR T KRBREARAE R, WR - |hriEf
Bk, B CHRG I E— e BE LBEMKE .
3.5 FREBHEATEHEARERLE SN

RELEEARERFSEEEKEFHEUIHE
KA ESREAR PEMERTKHTL, URE
FRWE R RERERERN, N AR
YR AR, BB ASZ SR ER, B
HF 4047, L& ER S FFE R B RE, At H
£ 37+ HEAE H At AR 10200,

ME 1 A[RE S, RER O (E)BEX L3
IFIA—#. WA T.0.0.IV+E IFI & 0.524,
0.674.0.706. 0.905, 4r 5l 2 #H & Xf B B9 15.0.
14.0.13.8.14.1 5. o[ WL, B $j5 LB H B #r i2

&, XRH T HE R E S, k() EREEM
®R,ER KD ZGBE —EBEUE, AED
B, LR ZETRR . [0,
EYBEBIAFRENRE, FH T o RaE%
ME H BRI, 3 ERE Yo fRE B iR T g
Wi ERA (TR T VDL IV)EERLD, K+
TRFE, ESENES, EWS5 L REY RMER
MR BREE S S, B ERE AR, LAE SRR+ 20 ™
HHE|IESH IFLETEEF (458 0.035,
0.048.0.051.0.064).
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Fig.1 Soil intergrated fertility index(IFI).

AR ] Patten I;B: 3B CK I ;C.#K 1 Pattern I ;D: 38
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4 & &

iR X L RN E, RELERMAR, £
SRFESEITAL, TS FBARE, HHHRIKE
AL EE, DR TFEMEREL BT, ESRERN
a5 . R AR RIRS G R A MR LR
EE LB IRGH B E . RA TRER
MAEMBRME &7 Ex BB ES &
GHITIEEL R, RAFERE HEMAERK
i, EEEARE, WEAUSE AR RARAH
EIREEHERENESRMRATERAR T L
SRR, o AL A IRE RIARAR AR, + 8R4
SEGHIEREBA T AR MERER ANT
o0 9 B3, REUEF L E K, A 7 BT B AT A5 2 3
BIRE. Hilt, ERE L HORERE, RBCTEM &
YIS &, I E—F b, sELEA, I+
i R, R AR, BRI KA SIRAEA
RAETEF.
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