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3. ERFA BRI e A A R MR 708k, AYL 547100, 4. JPEIKA)T, BT 530023)
. IR LIRS IR AR R, T AR A B AL
R 5 R R IR IR A, T ST b DA [) b b AR O A S R A o BT R A N R L R
RIFIRRAR . A MR EOK PR 15 228 R B 6 it T e 280 1) -3t R A O U s R el i 5 R
EICAHT T AR MR O SR IR R, BRI ISR A B E L. A5 R, AN R Oy
0 H TR SE AN ], 3384 LT (soil organic matter, SOM). 4% (total nitrogen, TN, 4 (total phosphorus,
TP). Hlfi% Cavailable nitrogen, AN Yl E . e XIE, AEIBRAR . FAEEEA 1 5. Fhdl 5 oK% 1 300R)
J7 MR AR LR 77 X LI A e S A, LMY 2 (microbial biomass carbon,
MBC): 244.98~1 246.89 mg/kg. T35 E% (microbial biomass nitrogen, MBN): 35.44~274.69 mg/kg. 1
Hem /BB (microbial biomass phosphorus, MBP): 30.88~64.72 mg/kg, JtH, Rl Tk Lty by
BAK, R B G AN R 7 S e R AR e B RN ], RO KRR 1 S
FATH NG LA, Mk R RUBIBRARE KB B Y DU F LA, R pIR A RFE 24
R 7 AT A R 5 855> 2 RIAR AR FH R R AR KRR 1438 TP Rl MBP. 4= (total potassium, TK)
5 MBC. TN 584k it o HA8 R IEA DG, XIFI) L3 TN 5 MBC S IEARSG, NBIBRAL AL (available
phosphorus, AP) 5 MBN IEAHZE, HEM pH 5 MBC. EE A, FHEEKK TN, TK 5 MBP s,
FIRTEER 1 528 BB pH (5 B G, SR IEARDG: SRS 1T T LUK v 107 e A 6 b - b ) H
FKN R 495, s E MK BT

KRR AR, LI, A, BERS, EHHERE
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Kes RELL XIFIBRAL. B8 . itk BRAE KR
WRPARERC 1 SRR 5 (RFRE 1 %5) 6 Flt
2120 113 E e Wl N w4 17 G4 67 P S e £ S 7]
PEAMRSSThAE: JFRIIR AR M vk A 1
TR MED) 2 MR T RIAEOCR, itk i
L1 P u L VA B P/ B W SR P R o e 1A E DB M ]
AR A S TR AL TR AR .

1 MRBRESMRTE

1.1 RXHER

I TR (VAS RECEY R /S & B 1 P2 S ARE =122 ) ) |
6 B [E RE 27 e PRV R 2 2 3R S8 A 9
ARFELRE K RIEX (24°43'~24°44'N, 108°18'~
108°19°E) , J@ Tkl UIRIX s o/
111 300~330 d; 43Tk 19.9°C, Mt il 38.7°C
RS -5.2°C , ARBHAEF- 1% 41 4 5 414.1 kdjem?;
=10°C i &y 5500 ~6530C . ¥ [FW =
1389.1mm, F/KFEMHETFERNpAMmMAL, W
R PR 7T0% LA E o BIFFEIK A SR s Sy
FEUE R, WEHR R 272.0~647.2m, K4
Mo FEEUR T 25°, dEdh, SRV IR R )
B4 15%A 30%, AH M) 2R EE 3 20~
160 fll 10~50cm. tIEHAZERA MM, H*E
ZE A CRife>2mm) , R E0]
i 10%~40%M 7, 48T B AE 1, Bk
FoRL T4 500 il 25%~50%F1 30%~60%; -
MU TR0 2.2%~10.1%, 13§ pH {4
ok R, AR TR AR B, Dt
7t 1985 FERFFEIX AT s BAMT, B4 ilaE 5.
TR RBERUBAR B, B R SR T A 5
EHURIARGERE N, (DG R L Ly L A DY
JE 33 TS Ty A S B RODR R 4% 7 IR 20 A I ok AR
MRERHEAIR o BIF FUIX M A1y P A e 28 280 Ay 0 St i ot
W, &k 24 a 16 H AR, RERAFB) T AR 1)
WAL, WP 3B AT /M (Broussonetia
kazinok) AWM %41 (Sapium rotundifolium) . )\
I (Alangium chinensis)  EWi'23% (Gleditsia
fera) LS WIRKM (Alchornea trewioides) « E:JIk
A (Rhus chinensis) ~ V1M 1EM ( Zanthoxylum
armatum) ~ FH| (Vitex negundo) KB R
( Cipadessa cinerascens ) ~ ‘Kl ( Pyracantha
fortuneana)  @H%T (Rosa laevigata) - YLEIHE
(Bidens parviflora) « 1% (Imperata cylindrica)
ST (Microstegium vagans) « ket (Pteridium
aquilinum) “E18,
1.2 HARERIBE

2006 AL P E BRAE BRI L TR RS R R

MR 5 35— T A ) 380 — 140 2R B 1) 1L 3 v R4
BEROEEST T ke NIE] REIBRAR . B Wi R
BEMRE K it BRI ARFER 15 6 s Jipk i
DAEE R LI R 5 S A& IR R e, B3¢
Fh 1400 m® (20mx70m) . 3a Ji5, 2009 4F 10
H, HEEZAGFE74055 4 14 /> 10 mx10 m /p Y
FEJ5 1 64 /5 mx5 m AL, LA 5 mx5m fil
R HHEARRIG, AR 12(DBH)=1 cm 1)
A, WS ARR AR R eI A AR
LA J% 5 AUREVERE LA 5 MR TT, W
WEARFIEA AR . it m A OIRDL S
1.3 HIEEHEER ST

76 R W R A 0 R, 6 % B A R M
5mx5m MA%FE T (0~20 cm) BUEEFIZMHT,
TREF RS, ARG RFINRE S 20 % 2 364y, — B
A3 RS = K 3 R bR, oA
[IS2i = BT 4CHEEROKFE, WE L IEE s
Vo LIRS SO, 1 pH I
B K A, AHLI (SOMD [ e K H T
BIRAPA-AMInRGE, AR (TND [ e R H
Tl T V- B S, A (TP (e % H
NaOH 4 filt-HH B 9L 2 (- A i e vk, 4
(TKO (52 FH NaOH #fb-J5 7 Wi, Blifig
(AN [l s R 38k, R (AP e %
F 0.5 mol/L NaHCO; $#EHU-FHERPT i (-5 4173 ke
Bk, AR CAKD 1l e R H NH4AC =32 I+
Wk L R I s 22 ik gy
AWK (MBC) (1l 8 SR H S0 BB 25-KoS0, 12 1
v, IR (MBND R E ST 3 2
-KoSO4 FEH-IaES B AT 0%, HIEMAEY) &
fgf (MBP) Fll & K F % 1) B 75 -NaHCO3 $2 1Y -Pi
WsE-FMn Pi AZIEYE, 408 FR . R HE B0
I S8R A R~ AR I i o
1.4 HIRALIE

¥ 14 ANMERRRI N 2 HAR R, Hp, M
YN 1 KRR, W MBC. MBN. MBP. 4
B R RERTE; EEEOIR A 2 R,
{045 pH {H. SOM. TN. TP. TK. AN. AP. AK.
BT B b 2. VI AH G M. R T A
SPSS16.0 # A rh 5E ik, 2 LA R H S A,
Z 5 BEVER I K] LSD A (B K E b
0=0.05, 2 F KN ek a=0.01) .

2 HREDMH

2.1 B LF A AR T EF 2RI
H 1w, Aaa KA A K26, pH
fH8E, K 7.83~7.98, HIEAHAH A TR 5 &
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By, AIHU%: 109.02~158.62 g/kg, A=A : 4.29~
6.90g/kyg, “=f%: 1.15~147gkg, 44f: 359~
6.05g/kg, W% 331.49~505.49 mg/kg, IR
3.92~10.91 mg/kg, M. 136.28~198.10 mg/kg.
AN 3R 5 206 pH (. AHURBEAIEE IR0
FORIEIAE, HNIEZ 0% pH E: X%
BRAE > XL . kbe. ToRS>HEA LS, AU
BHE. KB RIS XFIBRR, B4l 5>F0K, 2
R BHE > NEISNFIBRR FEH L 5> 10K,

PARES

At EH>RFIERIR, KEE>RAEL L5 &
Ky s FOK>EF . BACL S RIFIERR, Kb
>RE] AR KB B >RFIERR 41 5.
NFN> TR, HE: ToK>kbe. B NIFIERIR
HA L5 > X%, B BE > K> S,
MR TR RFIBRR, 520 18] 22 570 1) ol 2 A
FACF. BARIE, AU, 2%, ik EsE
WEE L KBE AT ORIRIERAR . PR 1 5 Rl
i B TR RE: 1 A1) e WE T S T A

*1 TRIEFHSELR
Table 1  Multiple comparisons between soil main nutrients under six land use types

HHUF SOM AR TN A1 TP A TK TR A AN R AP HHHR AK
Bt pH 1 Soil é‘r nic Total Total Total Available Available Available
Types pH value matter /(g-kg'l) nitrogeln phospholrus potassitim nitrogeq phosphorlus potassiurl'n
/(g-kg™) /(g-kg™) /(g-kg™) /(mg-kg™) /(mg-kg™) /(mg-kg™)
k4% Burning 7.89BChc 115.78Aa 6.23Bb 1.36Ab 4.75Bb 505.49Aa 8.04Bb 182.97Ab
X E] Cutting 7.93ABab 115.56Aa 5.99Bb 1.24Bc 3.59Cc 365.87Cd 3.92Cd 148.90BCcd
XIFIBEAE Cutting
plus with root 7.98Aa 98.29Bb 5.40Cc 1.38Ab 4.94Bb 401.88Bc 7.03Bc 136.28Cd
removal
75 Enclosure 7.89BChc 116.05Aa 6.95Aa 1.47Aa 5.01Bb 480.65Ab 7.79Bbc 198.10Aa
EXK Maize 7.87BChbc 76.78Cc 4.29Dd 1.15Bce 6.05Aa 331.49De 10.91Aa 136.83Cd
plantation
FEACL S 7.83Cc 95.05Bb 5.24Cc 1.23Bcd 5.11Bb 383.79BCcd 6.96Bc 159.20B¢c

Pasture plantation

T A= B R RANE 5 RE 8 () 22 57 0 IS B 8 #% p<<0.01 Flig /K1 p<<0.05. T[],
Note: Different capital letters and lowercase letters within a column indicate significant difference at p<<0.01 level and p<<0.05 level, respectively. The same as below.

2.2 AE:iF A AR TIEME IS 2RI

ANT) = 3t R 5 Ot SR W A R
WA, 3R 2 ol t, RT3 5k
MBC: AEl. HHHE. M LS5 >NEIERE. Kb
>k, MBN: X >EHE. K> 15>
RJE BRI > 12K, MBP: FEH 1 5. kEE>HF.
N> Tk MEIBRAR, SAzmEris, H

>N

HORR R R OK SRR E Y B s . B R OK

R AR MBC/MBN i, KBe Ak, A5 1.68;
AN[E R 7 2+ 4% MBCIMBP iR/, BREE
IEF| T 35.43 4b, HAKENT 33.2. ANFELHE
A 5 RN 43 930 5 MBCISOC:  FE4k 1
SooEF S ORE S REERR . k>R OK,

MBN/TN: RJ&E|> K> 5H >R 1 5> X%
PRAR . Bk, SdlzmzEs i, P sk %
T IR LIS

R2 ITEHEVENESELR

Table 2 Multiple comparisons between soil microbial biomass under six land use types

H Types ﬁgﬁgﬁjﬁfﬁf ﬁgﬂﬁ%gﬁ%ﬁ ﬁgﬁfﬁ:ﬁffﬁ MBC/MBN ~ MBC/MBP  MBC/SOC  MBN/TN
k%2 Bumning 389.28Bbc 246.37Bb 53.71ABab 1.68Bc 7.55Bb 337Cb  40.39Bb
X% Cutting 1071.31Aa 274.69Aa 41.97BChcd 4.20Bbc 3078Aa  545ABa  4597Aa
RIEBRAR
Cutting plus with root 611.65Bb 59.80Dd 30.88Cd 1525Aa  2627ABa  365BCb  10.71De
removal
£ Enclosure 1246.80Aa 253.00ABb 45.13BChec 5.14Bbc 35.43Ma 6.09Aa  36.30Bc
Tk Maize plantation 244.98Bc 35.44De 33.38Ccd 15.43Aa 7.78Bb 188Cc  8.20De
FEH L 5 1035.81Aa 124.82Cc 64.72Aa 9.60ABab  2451ABab  6.44Aa  24.00Cd

Pasture plantation

2.3 AE LR AR HIEME YRR E RN

AT 3 A0 7 OR3P i i B 2L A
EWAE (R 3, Hrpaimice DM AN 1
SRR R, WHE AR, BAREE T
FlRE K, PR K A 25 i T A 3 ol - A1)
M5 HE BB NEIERAR MR R 1 %5

W, —HERANE, A E ST KB
MK, AP Zm AR, HEE T XH,
TR VA (10 i LUON S e B v Tk, K
Bl % m T Al 4 B R 7, oAb 4 Fh 2
(] 22 5 AN Sk 25 SR PR B o AR S e g
B 2 v kR, KRR e T A 4 R it
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MM T FREER 1 %5 B2 P ARIERAR,
LA I N MR AT . R 3 ik w]
B, AR A Y5 2 S A P R ) 4k

FEAIANTR], ol TR A 1 5 A0 o 55 L3
IR R X BRAR K 7 38 LU 1T o 448
XL BRI LEBIAR 2

F3 TEMEYHBNESEILR
Table 3 Multiple comparisons between soil microbial populations

gl i) T 20 LA B A Tk B A
A Types Bacteria Fungi Actinomycetes sumi(cfu-gY) Percentage of Percentage of Percentage of
I(cfu-g™h) /(cfu-g™)) I(cfu-g™) Y bacteria/% fungi/% actinomycetes/%
K% Burning 1.99x10°Aa  1.19x10°Bb  3.67x10°Bb 5.29x10°Bb 33.48BCcd 0.25Dd 66.27BCbc
XIJ#| Cutting 3.25x10°Cc  7.30x10°Cc  1.79x10°Aa 1.82x10°Aa 1.80De 0.04Dd 98.15Aa
RIEBRAR
Cutting plus with ~ 7.43x10*Cc ~ 1.59x10°Aa  1.05x10°BCc  1.81x10°Cd 38.40Bc 1.55Aa 60.05Cc
root removal
' Enclosure  6.09x10°Cc  1.83x10°Aa  1.55x10°BCc  2.17x10°Ccd 28.33Cd 1.12Bb 70.55Bb
N 1.43x10°Bb  1.12x10°Bb  5.48x10°Cc  1.99x10°Ccd 68.47Aa 0.76Cc 30.77De
Maize plantation
FEBCL 2.15x10°Aa  1.65x10°Aa  1.19x10°BCc  3.36x10°Cc 61.10Ab 0.61Cc 38.29Dd

Pasture plantation

2.4 TIBEMEMSTIEFD Z BIREEFEKX ST

I P I DAY s ke . ML R EIRRAR . A
PR TR PR RERL 1 555 A 7 50 R
I3 ST BT DG AT T 4 AMRRIEAE ) 7 22 Dk
Koyl h 70.81%. 70.84%. 69.29%. 59.81% .
69.75%. 60.30% (£ 4) , FEAHE S 44 K35

AREAR IR, TN TP TR 4 X6 SR A
P LGRS, KBERT 3 4 AR B A OC R
BOEE) TR E K, HUAT 3 X6 S AZ SR M P
RYEPZ M A IC R, Hoax 5 B bR ATy :0R
A7 16 AR AR DG R AU, DAL U 1 o0k i 7Y
AR AT 73 AT

*4 IEFSE5IEBEVRIETEEXRRNF NG

Table 4 Chi-square tests of canonical correlation coefficients between soil nutrients and soil microbe

LRI I

- o o R
Fm P i Canonical S o S LiRT Jodipcaieny
Types Typical vector correlation Eigenvalue I-square reedom ignificant coumulative

coefficient value degree level percentage/%

1 0.889 5.146 139.333 48 0.0001 36.76

2 0.653 2.445 65.024 35 0.0015 54.22
KJ% Burning

3 0.584 1.345 38.614 24 0.03 63.83

4 0.446 0.977 18.836 15 0.2213 70.81

1 0.739 5.697 71.895 48 0.0143 40.69

N ) 2 0.581 1.908 35.203 35 0.4586 54.32
X)#| Cutting

3 0.458 1.295 16.031 24 0.8869 63.57

4 0.266 1.019 5.096 15 0.9913 70.84

1 0.743 4917 78.416 48 0.0036 35.12

c t:f”%'”%ﬂ& " 2 0.501 2473 44.287 35 0.1351 52.79
utting plus wi

root removal 3 0.489 1.231 26.002 24 0.353 61.58

4 0.387 1.080 14.415 15 0.4943 69.29

1 0.753 3.642 89.265 48 0.0003 26.01

B 2 0.652 1.937 49.574 35 0.0523 39.84

Enclosure 3 0.456 1.524 23.235 24 0.5059 50.73

4 0.362 1.272 12.193 15 0.6644 59.81

1 0.731 4.057 80.724 48 0.0022 28.98

FI 2 0.609 2.385 44.432 35 0.1319 46.01

Maize plantation 3 0.444 2.047 22.467 24 0.5514 60.63

4 0.368 1.277 12.033 15 0.6765 69.75

1 0.722 3.349 73.014 48 0.0115 23.92

%M%i”f&rel ] 2 0.629 2.219 38.023 35 0.3334 39.77

u
plantation 3 0.386 1.691 14.134 24 0.9436 51.84
4 0.278 1.184 6.471 15 0.9707 60.30

e IETE S P SRR EY SR 1. 20 3 XY
A EAH O 2 E05 51k 0.889. 0.653. 0.584, #HKCIE
NG 1A AR T R BT DL R TP

A2 s e e, L IERLAEYI IR F b MBP )28 ff 5K
i 3 TP A1 MBP [AH Bk, H 5 IEAHSG: 2
2 2 A B A R T 3 TK Al -3 MBC
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ZIRIEA DG B 3 4l AR R T IR TN 5
IR 2 I IEA G (LR B)

RJEN L RJEIBSRAR . B E . Pl oK. PR A
1% 5 PRI 7 335 0 MG A 0 26 1 %)
HRAE S R % 58 0.739, 0.743. 0.753. 0.731.
0.722, HJIEE| TR Ko MXIFER) 1 21 i Ay
HART UL E FER T TN ok, g

WAEY) MBC 13T R, & A B oK,
HEIEADE; RBIBRAR 2 e e T 3% AP 113
MBN Z [A [ IEAH G HE EE R T 13 pH HE
MBC. FLR 2 [A] (1) SR OGPl ROk B e me 7
TN. TK 5 MBP Z [ 7AHIG; Pk 1 5%
PERBLT pH H5 B W 2 B A, Hiigkme
R IEADE (WK 5D

®5 LTEFSESHEMBRBTENN

Table 5 Composition of canonical variables among soil nutrients and soil microorganisms

HH Types #1775 & Canonical variables

U;=-0.0002X7+0.2579.X>+0.3013X3-0.4402X3—-0.8228 X5-0.0332X5-0.2623X;—0.0108 X
U,=-0.0011X;— 0.3354X>+0.1643X3+0.4221.X,—0.5387X5-0.502.X5+0.8958 X,-0.225X5

K% Burning

U3=0.8531X,-0.0569.X,+1.3585X5-0.772X,+0.5X5-0.3892.X5+0.3146X7—0.8104.X5
V1=-0.4789.X1+0.2174X>-0.5812X3+0.0515X,+0.0625X5+0.0274.X5

7,=0.7581X,+0.3159X>—0.7502X3+0.1064.X,—0.3706X5—0.2981.X5
V3=—0.0779X,-0.1602X,—0.2043X5+0.451X,—0.6045X5+0.8175X5

AJ#| Cutting

U;=-0.3872X,-0.4748X,+0.6933X5-0.1695X,+0.3227 X5+0.1649.X5+0.195X7+0.4632X,
71=0.6527X1+0.0217X,+0.2732X5+0.2435X,+0.2553 X5+0.116 X

RIE AR
Cutting plus with root
removal

U71=0.1176X7+0.029.X>—0.1055X3-0.1551.X4+0.3629.X5+0.8026 X5+0.083X7—0.131X5
V1=0.4272X,+0.5627.X,+0.2134.X5-0.0313X,+0.0396 X5—0.013 X5

I Enclosure

U,=1.1628X7,-0.1635X,+0.0517X3+0.1157X,+0.0247 X5+0.5833X5+0.0602X7—0.0047 X

V1=—0.6355X7+0.001X>+0.0871X3+0.0008X3—-0.6585X5+0.1373 X5

K Maize plantation

U,=0.4808X7,-0.8141X,+1.197X3-0.4108.X,-0.2467 X5—-0.0483X5+1.095X7,-0.1033 X3
V1=-0.3493X7+0.5183X>-0.7154X5-0.4315X,-0.2973X5+0.0196 X5

LS
Pasture plantation

U1=0.9297X7,-0.8492X,—-0.0042.X5-0.0835X,+0.1142X5+0.4176 X5—0.2742X7—0.0755 X5
71=0.2821X71-0.1119X>,-0.0096 X3-0.267X3,—-0.7899.X5+0.7486 X5

e Xooh pHAE: X N BN X AR Xo AAWE Xs W4 X WA Xo M Xo AR Yo b TIERUAEEY R Yo 9 Hag
EWAED R Ya A YRR Yo W Y WAIR: Yo MIER R .

Note: X3, pH value; X2, Soil organic matter (SOM); X3, Total nitrogen (TN); X4, Total phosphorus (TP); Xs, Total potassium (TK); X5, Available nitrogen (AN);
X7, Available phosphorus (AP); Xs, Available potassium (AK); Y1, Microbial biomass carbon (MBC); Y2, Microbial biomass nitrogen (MBN); Y3: Microbial

biomass phosphorus (MBP); Y4, Fungi; Ys, Bacterium; Yg, Actinomycetes.

2.5 WEHETHRIEMEH T R A AR

DAIE W ode A 6 AN ) b R ) FH 7 o 3
pH {fi. SOM. TN. TP. TK. AN. AP. AK8 j%
46 MBC. MBN. MBP. 4074, L. W&k
6 MU EDHFEFRIE TR ALACEE, RAIRKICRE S . 2
ESTFAEHITIRE (KD o WA LG Hm iy
e 3t 6 ol R FH 7 XM 3BT g A B R T R
YN A 5, 5 L BB R, X AR TEN,
TIREGEAIE By 5 2 FONPMEREAR 155, Bl
SAPE 3a e AR R B e AR 3R 3
FIPRE, 5 4 A0t SRR LA T T RN E R AR
FFRAE R K. DRI, 7EWE rRpIee MG A T 4 o)
7 SRS N ARG AT DY ) 37 H 4 A1 AR, 42218 1= b
I AN 738 A (5%

K J3¢ Burning
FE4(1 5 Pasture
XiJ#|Cutting
A ER AR
Cutting plus with root removal
+KMaize |

0 054 1.09 1.63 217 271
W H 2 Euclidean distance

B1 KR LAR T XREI>HT
Fig.1 Cluster analysis of six land use types

T P BT L XA T K e i o A A T K o
R 2T e e %7 ) i NI < L2 9 1 = 7 SN
AMEE R e e, <l Otk b
DAL ™R HI2 P B HL X n Rl A e 2 K
PR ASEREE ) R, v Sy e AN s 57 T e R G
Wrrr I R AR H AT, w2
R HANESL K SOI PR P A,
IR BRI ] A3 A AN ELIN s S ik o . IREE A
HNEM SEES RA IR, LSRR
e se i IR ) M EE N R, BEHERES RS
Sik 5 ThRe i R NP, 7R3 R AR R
o, g, . REw R BARPE-N. 5
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Effects of different treatment and utilization types after land leaving
unused on soil microbial properties in Karst region

Liu Yan*?3, Song Tongqing®**, Cai Desuo**, Zeng Fuping®*, Peng Wanxia®*, Du Hu*?, Liu Yang*
(1. College of Civil Engineering and Architecture, Guangxi University, Nanning 530004, China; 2. Key Laboratory of
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410125, China; 3. Huanjiang Observation and Research Station of Karst Ecosystem, Chinese Academy of Sciences, Huanjiang,
547100, China; 4. Water Resources Bureau of Guangxi, Nanning 530023, China)

Abstract: Soil microbial properties are the reserve for soil nutrients, while soil nutrients would in reverse
influence soil microbial activities. Therefore, gaining some knowledge of the interaction between them is urgent
to help with land utilization and management. Depression between Karst hills is a typical landscape, which is
located in the slope of the Karst region in southwest China, with a small environmental capacity resulting in a low
ability in recovery. However, the related research studies under different land use types in the depression between
Karst hills are rare. Based on the dynamic monitoring and investigation of six common land use types (i.e.,
burning, cutting, cutting plus with root removal, enclosure, maize plantation, and pasture of Guimu No. 1
(Pennisetum purpureum cv. Guimu-1) plantation) on a slope in a Karst region, this paper analyzed soil microbial
properties, as well as the interactions between microbial properties and soil nutrients. The results showed that the
status of soil nutrients differed among six land use types, and contents of soil organic matter (SOM), total nitrogen
(TN), total phosphorus (TP), and available nitrogen (AN) reduced along the conversion from enclosure, burning,
cutting, cutting plus with root removal, pasture plantation, to maize plantation. Soil microbial biomass varied in
the six land use types, microbial biomass carbon (MBC) ranging from 244.98 to 1 246.89 mg/kg, microbial
biomass nitrogen (MBN) from 35.44 to 274.69 mg/kg, and microbial biomass phosphorus (MBP) from 30.88 to
64.72 mg/kg. Among them, soil microbial biomass was lowest under maize plantation and when it was indicated
that the soil was in a severe degradation status. Soil microbial population and composition varied in the six land
use types: bacterium were predominant under planting maize and pasture of Guimu No. 1, which may be due to
fertilization making some improvement in soil physical properties and microbial zone; actinomycetes were
predominant under burning, cutting, cutting plus with root removal, and enclosure, which suggests that under
these four land use types, actinomycetes had stronger fertility, competition, and consumption over soil nutrients
other than microbial populations; while fungi accounted for a small proportion in all the six land use types. The
interaction between soil microorganisms and soil nutrients diversified in the different land use types. The
interactions between soil TP and MBP, total potassium (TK) and MBC, TN and actinomycetes under burning, TN
and MBC under cutting, available phosphorus (AP) and MBN under cutting plus with root removal, pH values
and actinomycetes under pasture plantation were positively strongest. While the interaction between pH values
and MBC and fungus under enclosure, TN, TK, and MBP under maize plantation, pH values and fungi under
planting pasture of Guimu No.1 were negatively strongest. The six land use types in the Karst region could be
clustered into four categories, and enclosure and burning were best. This would provide some basis for land
utilization and management in the depression between Karst hills and even for the whole Karst region in the
southwest of China.

Key words: land use, soils, microorganism, soil nutrient, karst region
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