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Abstract; Soil microbe is the most important decomposer in forest ecosystems, and plays a key role in material recycling
and energy conversion. In this study, the spatial patterns of soil microbial biomass in typical Karst peak-cluster depressions
were analyzed through both geo-statistical and traditional statistical methods. The results showed that large variation existed

in soil microbial biomass. Soil microbial biomass carbon(C,, ), soil microbial biomass nitrogen(N . ), and soil microbial
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biomass phosphorus( P, ) varied from 44.29—5209. 63, 20.91—1894.37, 0.34—77.06 mg/kg, respectively. The C,
was significantly positively correlated with N ... The value of C /N, . is 4.78, which obviously lower than that in other
ecosystems. Semivariance analysis revealed that the Gaussian model fitted best for C ;. and N , the Spherical model fitted
exhibited moderate spatial autocorrelation, ranging from 25% to 75% . Therefore, the spatial patterns were affected by both

random and structure factors. The autocorrelation distance of C ;, and N, were about 50 m. Moran’s I decreased gradually

c

mi

separation distance was larger than 70 m, which indicated positive correlation. Moran’s I of C_,./N . was lower than others,
ranging from —0.2 to 0.2 m. The spatial distribution of C , and N, were similar, and showed a convex-type distribution in
which the contents were high in the middle and low on the two sides. In contrast, The P, was distributed with a pattern of
patches. We conclude that soil microbes exist in a certain spatial pattern, and that its contents sharply reduced after

disturbing. As a result, the protection of Karst primary ecosystems against human disturbing should be strengthened.
Key Words: Karst; soil microbial biomass; spatial heterogeneity; geo-statistics

TR Y R R A S R G T RO BRI B, B HE S AR AR R G BE R A BRI A
RGO TV J AR bR A W R R R B T A AR R AR T 5x10° wm® B - HESh ) LA
SN e A T LAY i, H A2 A R TR R 0 e P R TR b X 3R B
o585 BRI S WKEME N T JERE, S0 E AR g Y  REEME Y B E S RSIKE
My« SeEEE  FR LA A% R X TR E S RS IRE R E @ B A EENE L, BN T LMY A
Yy R SE E B E AR R A LN TS Y AR R, M E— R
FERET TR, A RIS TR FER— A SR A R & T IR AEY R 2R R,
TN, ZHIE B K FE MUOE R A e N E RN R RS R EE G, L EMEY &
S PTHE I ARARMENK S B T HERT KT 3R 5E o i — 25 DA TR 3R A W i 1) 255 ) AR S Bt T Sl

MG AR G G2 bR R ok 1) 23 (B 3 AT 7 v, AN BB A A5 b 48 7= S 8 d e 25 ) 1 1) 43
A7 RS FAH SCARAE , 10 L AT DA 2 [0 e 45 20 25 R ARk | 3 A5 i A R o [l s Sy o A 25 B 5 T RE A 5
Wi ST B T A Al M A S (AR A AT (0 R T R W BORE 32 R 43
MrIMERE K, ZHCFF R AL G )7 T e et s . B, Sl 2 400 i B A A 9
e A2 U BT 9 07 ] 22— | TR 253 [R] 5 A S 0 A 2SR 5 1 oy FH A V05 38 ok ) E A, AR SC g
WIS KK B SR O X0 LR S5 B T —— 0 A3 b A RUBE o FH 2 J7 22 BREICRN Kriging 48 (B J7 75 43 AT
T IR i )2 (B S B A SR, IR T RS A AR DA A v R 55 AR S R S A
) TG R A N A 2 AR IR A
1 HRAE
1.1 W5 HIAA

AR AR IX (107°54'01—108°05'51 E, 25°07'01—25°12'22 N) i T-) PRI B m % A 18 B 603K,
75 19.80 km FFAL I 10. 75 km , WX SRR 89. 69 km® | J& T W HHE 1 K A X o ety i R MR S MAE S R
g0, et A LT RE A X S A 00 3% R T R R eI M R A e A DA T S ok o SO AR AR . ARV 35 358
94. 8% , H B 5L TC Ay e ATE |l i I B 2 XU, A 35 H IR 145101 by 7 2 4F ] BRI 40 (4422 h) 1Y
32.8% A HBLL7 Af2(190.7 h) 2 A&/ (61.5 h) ;. EXSE 19,3 C, BmHR ARSI -5. 0 °C , #
SR 36 °C L, =10 CAEE SRR 6260 °C, TCREI 310 d; AE K i 1529. 2 mm (753K 420 m) |, PRI rh
TE4—8 A, &4 M 73.7% AEBIAARNEEE 79% , THREE 0. 69 WIHE 1.46 (K>1.0) , AWFFE X S — Al

http ; //www. ecologica. cn



14 XUBE A ARIEREITRR AR ORI X A A M A Wy 4 2 [ A% ) 209

I A | TRIAR 190. 2 hm? , oy AR 11. 8 hm? , MR I =i 4L 637. 8 m, Fe AL M 413.6 m, LIRS K
=ik 90% , RATE B3 A i) 148 S 3BI3E EE 2 R 350, MY AR
1.2 REE SRR

2008 4F 11 H  ZEORS DX A 35— R 00 P30 T (R AR 3 B2 1) Ok 35°—40°) | DA Ml ) 39 T i 8 — B 4%
S 200 m x 40 m AOREHL, K138 80 4 10 m x 10 m PIHE | SRAE M 7EFRANRE SR 2 m 38 il Y BEHLR
5 AR IRA FIRFZAE S A 0 105 M, B REACRIL 0—15 em 193R)Z 1558 [RI A0 S5 7 b R
F#E N TIRAEE B IR FHE GPS A7, RN E RIS M S0 50 % , B 2% 3 b nl WL s ik ik, i
2 mm i B2, ﬁﬁﬂﬁﬁ%\ — M ET 4 CHRIET TR Rk A BERIE I BRE R T 3R
7—I15 d, TH R KBRS R E e, 55— KT - A P B I

A iR (C,, ) RS 75K, SO, 4 B8 [ Zh /i ik, 2 08 Wu' ™ S5 (A0 38 B0 C RIS
Bl B 3153 Hr i (TOC2500) M5E , C,, 5 B = Eo/Kyeo N, E = 78 TR0 A MLk A 28 11
AR BLBK , Ky 40 25 U 0. 45 AE Y S A (N, ) R BZ5-K, SO, 42 A B 3h 70 i, 32
B N RSN S (FlAstar 5000) 7€ N, T3 By = Ey /Ko AT E = BARTRREM AN
R BRI 2R K, W R B BUE 0. 45 BUE 85 (P, ) RS 2B 28 -NaHCO, $2 HL- 52 1 40 e
JETHE  SRBOR T PR RSN e EE T (UV8500) MlE , P TP = E/(ky « Ry) o NP E, = HE
ZE TSR P A ZE IR PR, = [ (N PR SR P - REZE HIEIRIRG P)/ 25 ] x
100% sk, A4 280 BB 0.4,
1.3 Hdnibi

ARG E SPSS 16.0 H5E K, KT 20 HiE GS* e, Kriging SFHZEEITE ArcGIS 9.2 H158
B, MG 2R A S T SR AR

(1) Z3[8] H A5 Hr

23 8] [ A SO MT R A 25 b H B A TR1 A ks, 32 T ARG 06— 2 ) AR B R AT AR A5 [ Kl O 2R

W B 23 8] A AH S R BCH Moran’s [ REUHN Geary's C %L, A SCH Moran's [ REGH 725 (8] A A0 87, 1 H R
NP

2 w,(x, — %) (x; - %)
[ = i=li= (1)
2. W) Z (x, —x)°
A x, Al 2328 i o TEAHRRBC X 25 llﬂu i ﬂl] J_EE{E s, B AH R 5 n J2 25 (W] BRTT B 1 REUBUE -1
F 124 1=0 BRI AHOC , BOE B R B A OC , BB A TR OC
(2) 25 22 BB BT
2 J7 25 sREIUR N )2 S (RIS Rl AR TR 07 22 s B0 X0

N(h)
=Ny & [£Gi) = ZGi s T (2)
o,y (h) R 05 22 BREE ;N () S TRIEE Sy ) 6 b B 00 G Z () R XA S 5 Z 7R 2 A S 5 Z (,
+h) J&5 x BEE ) & b ARRE (R, — A7 22 R B A TE ORI A Y 172 WA B TEARBESE
BATRPER LA 2 J7 22 oR K00 00 A 8800 5 BEAR B O I KORFE TR BR Y 172, 228 5 eR B 0L & 2R
Gaussian B HAFN

y(h)=Cy + C(1 = e ) (3)
A, Co MG ; Co+C HIEGME ;o BAHE 0 NG IEES . — B ROk A7 SRR R IR
2 GERESW
2.1 st
SCHEE R FHREAS YR INIE 3 A5 A e 22 R0 R S, 76 b DX (R SR 85 0 280 7 S R S A, 4301 JFH 1 19 B

http ; //www. ecologica. cn



210 A E =

2%

FAE/AMEFRET % VA E (R RS K =S TR TR S B 3, 76 5% IR KFT, A P IR
I, Cop N 1 C /N, e P BORAUR I IEZS 70 A, J5 22 B GE 27 0 MR T AL s B9 8iE . A

< B =
AR5t R S

1 HPEN, IR R RE

RBIIRT 60% o C, N, P S EHVRAGTE RN 44. 29—

5209.63,20.91—1894. 37,0. 34—77. 06 mg/kg, HE 1 AT E L, C, N, FHXERBGEE T

0. 813  fF7EH MR AIAICNE T C,po 5 P N, 3 P ZIEIAIFEE WL RAIMIE R R

F1 TEMEMEVENERESTSMTRESH) HRIEER
Table 1 Results of soil microbial biomass for descriptive statistics and K-S test
A o ) o ) ) M2 BRRY it
BUEDIRE o oo s PR BREREC i SR
Microbial . Standard CV 3 . K-S Distribution
i Min Max Mean i Skew Kurtosis

biomass variance /% type
Cie 44.29 5209.63 1452.40 1151.40 79.28 1.45 1.88 0.011 *
Cic# 1.65 3.69 3.02 0.40 13.11 -0.96 1.80 0.179 N
A 20.91 1894.37 383.15 365.27 95.33 2.17 5.13 0. 006 *
N # 1.32 3.17 2.42 0.37 15.24 -0.03 -0.24 0.902 N
P i 0.34 77.06 29.48 19.64 66. 64 0.20 -1.15 0.075 N
Coie”Ninie 0.52 46.47 4.78 4.79 100.24 6.91 57.37 0.013 *
Cie”/ Noic # 0.18 1.30 0.70 0.19 26.43 -0.18 2.17 0.089 N

* F7n a< 0.05, JEIES 0 0B G I E5 3 N R IEA A
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Fig. 1 Correlation of soil microbial biomass
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Fig. 2 Spatial correlograms of soil microbial biomass
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Fig. 3 Semivariograms of soil microbial biomass
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Table 2 Semivariogram theoretical models and parameters for soil microbial biomass

HE P FFY B4 {8 Nugget FH(E Sill Wbt/ E1E R a )
Microbial biomass Theory model C, Cy+C Cy/ (Cy+C) /m R
Coie/ (mg / kg) TR Gaussian 0.083 0.203 0.411 78.1 0.997
N/ (mg/ kg) FEHTR Gaussian 0.070 0.242 0.291 141.3 0.991
P/ (mg/ kg) BRARARHAY Spherical 216.5 438.3 0.494 66.8 0.588
Conie” N FEHAA Exponential 0.005 0.036 0.136 30 0.413
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Fig. 4 Spatial distribution of soil microbial biomass
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