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Soilmicrobial biomass and active characters under
different land-use types in karst mountain
areas of southwest Guangxi

XU Guang-Ping, HE Cheng-Xin, ZHANG De-Nan, ZHAO Zhi-Guo,
LU Shu-Hua, YAO Yue-Feng, HUANG Yu-Qing”

( Guangxi Institute of Botany . Guangxi Zhuang Autonomous Region and the Chinese Academy of Sciences , Guilin 541006, China )
Abstract: Five kinds of land-use types with the same altitude at typical rocky desertification mountainous region of
Pingguo County in Guangxi were chosen to investigate the changes in soil microbial biomass and its differentiation
characteristics under different land-use types in karst mountain areas of southwest Guangxi. Five kinds of land uses
included secondary forest(SF) , bushwood(B) , waste grassland(WG) , waste land(WL)and cropland(C). The results
showed that soil nutrient contents were improved constantly with the vegetation rehabilitation in different land-use
types. The rate order of soil nutrient contents was SF>B>C>WG>WL relatively. Soil microbial biomass and res-

piration changed significantly(P<C0.05). There was an increasing trend for soil microbial biomass as a whole, seconda-
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ry forest and bushwood increased more than waste grassland and waste land obviously. Except for waste grassland,

soil basic respiration intensity of other land-use types increased significantly and showed the same trend. The rate or-

der of soil nutrient contents metabolic quotient was B=>C>SF>WG>> WL similarly. Different environmental fac-

tors.such as the input of the above-ground and underground resources in different land-use types,which resulted in

the difference of quantity of soil microbial biomass. To promote the healthy development of the soil ecosystem in

karst mountain areas of southwest Guangxi, more vegetation ecological restoration projects should be implemented

from the perspective of soil biology,and more human disturbance activity should be avoided at the same time.

Key words: karst mountain areas; land-use types; soil microbial biomass

A R A A AR 1 T2 A R A
CHCRR R 55 , 2006) » 7645 HILITL 43 fifk | - 38 37 20118 34 Fi i
AR R E A . IR Y X A A
IS A OB S - AR S R G AR I T I AU
Tk o ot 24 R - S f B EL A 28 S R 4 4 D (O 7 5
2007) - Hu R/ b 7 e AR b I T B bl P 55 A=
Rl 3140 (TGBP) i1+ 4 BR S Ak % A 2 52 i 1) 7 3 1)
(HDP) " —/> 2300 H , A 7] -+ H A1) 228 A A= 4
HhBR Ao B R R, WS S A e
+ e AR T T A ) R O O g R
BRGEM A FHE M E L,

ERAEB R RS RS Z B
W RN . BV R PR A B R AR D A Ak
JUTE A EE S TR R IR E PR TP T 4
A7 PR 5 W DA T b A S 80 3l B (B S L 2011)
AESRAE) VR B B K ) AR SR E 5
TR i, B 43 X SR AE g WA B . B
B 2FHXZH X A S R 4y 5 A IR A (B A
45 ,2005) (A BE IR 25 74 IR Cfal BB 4, 2007) L
Bk B (B AR, 2008) ZE R AT T AR SCBF ST L i 1R R
- ERURAR bR 2 — 0 R A W A N M R
(1 Ao SRS AR R - 1= D N i e w1 51 D I 1= Wl I 74
R A B S T LA WA SR g Y R R
00 2% [ FL 23 78 S FE N [) A s XS T L R
Wy i MR AE T AR S OO 4E . 20035 B IR S
2008; 42 H BHAE, 20100, A SCRA) P 2R B AR AL
o A v SR 1 S [ A R O =R ) B
AN TR) = i R 2R A B AR T A R i R
FRAE BOHS Jo o e i b XA SR S R R IR 2
WRHE LA B iz i DX AR A= 7 A R 2 R R iR IS 2%

1 AR5 77 %

1.1 ARXH#ER
T X AL F 7 VG 7 S B SR A48 e o] o (107°22]

40"~107°25"30" E, 23°22'30"~23°24"00" N) . 1% X J&
T B Y ) S U WA N M AR AR 110 ~570 m, i
DCAEEIRBE R 19.1~22.0 °C A FE/KE 2 1 500 mm,
TV BAY) . 5~8 A 4 AFRKER) 700610 9 A
ZWAE 4 AL 3000, HIEEEEREEAA KL AN
PRBE 0 58 Y U e A0 BR R L B A B R
K XS A AL 4 T i, 4R 22 R A o D A A
T SZ AN RE IR 5 5% B SR B R A A, | B R R R A e
R, TTARMENA AT TR (Zenia insignis) | iy B
(Melia azedarach) % e ¥ (Apodytes dimidiata) Fl
R & (Choerospondias axillaris) % #ER F5H 41
T 1L FR#F (Alchornea trewioides) . JK & 3% H 81 (Ci-
padessa cinerascens) Fl 8 I 5k (Vitex negundo) 5 (5
34, 2005)

1.2 B 77 %

2012 4F 6 H , AR 48 AF 5T DX I MRS Ry BAR L SR
FHZS [ AR B[] 9 7 1k BE B T s i IR A AR (Second-
ary forest,SF) .3 M (Bushwood,B) . 3t B H#il (Waste
grassland, WG) , ¥5 3i¢ s (#E #1) (Waste land, WL)
Fig H (Cropland, C) 5 /> 3 % By AN [a] 4= H F1) H J7
G AHAE R, A R R, &R S
B2y 20 mX25 m [ B R AR A SRR A L R BURE M
MRS RAEBELCRAES D0~15 cm J2 RIER S
— AR T 125 SRR OB T A R AR 1Y
bR AT H B O T B AR
AR A M E T 4 CUKAE R R A
2 Gy A B, (1 By EEAE L1 O TR . BERE I T L
TR WA AR I 43 BT 5 FEARE i ML Ab 3, T R e
A BT 1Y 4347

- A R R U0 s A R AR F OGR4
HrAS I %€ (MasterSizer 2000, 3 &) ; + 38 L bk
(SOC) R TOC AL & (& H 5000A, H 4 I 7 5
T4 AT E 4 BT VARIO EL 1T 2 (£,
ELEMENTAR) Il 5 5 4= F B B — i S8 AR 1 2% . 4
BEPLAY 6L B (Agilent 8453 28 4h—T] UL 4 6



3

TR A REVE R A T Lt A [] i ) O 3 S iR A W i R LT PR R A

333

BETE, 3 D 5 440 FH 0 R SRR T A, KA B R
(BWB XP £t E KGR SEE) . R wk FH 43
BT Ltk SOACEH B RO SRR KA
¥ (fifl 4 B, 2000)

T AR W A ) A Bk (MBO) . AR W) i A
(MBN) F# AE By 5 W (MBP) 1 480 15 38 2 12 0 5 (Ik
PR 45, 2006) , HE 7% 5 £ OB 43 90 i TOC Y FIA-
6100 R Bh 72 5 AR S — AT UL 43 5 o6 BE T H I 5
S EL R B4 < AE 50 mL B BEAR R R
50 %% FH )43 K B 1 B 30 g CHET38) L JEBE bR A7
10 mL 1 mol/L NaOH % ) 25 #% — JF il A % 4] /9
JTE L AE 25 C R RRmE A& NCE 10 do ESE 2 K.
555 RS 10 K & 20 2 i 7= £ 1 CO, , FE il
IR L 10 d 23740 CO, & &, it a2
S A W e 1 SRR T IR FR L AR W R BUE
B G BA VLR (TOO M E 3 FRR .

1.3 #iEHH
A SR E Excel 2003 Fr4% 3, H] SPSS 13.0
AT T o

2 HER54M

21 TEFEYEHERNTH

- i A 5 2 A TR 2 AR - SRR IR L F
B Ak, R 1 a0, R Y
B 5 AR Ak SOR S AR TR 7R R [R) A A 5 U
AR EES (P <T0.05), X T4 M xR, 1%
B0 B, KNG ZR 2R B 0 R Ml = 55 B > T A >
A >k AR AR, A MR AR L Uk AR > A
SWENTE R A, HERRL S R KN R R
BN R >FE R >, 3R
TR /NI ZR R IR AR b > T8 5 >k > A > R

1 ARTAAAXTELEEZYEGER

Table 1 Main soil physical properties in different land-use types
T AHAEA  BRL Sand (20) BRE Silt (%) Kiki Clay (%) % Bulk density  MALBE (%) K (Y%
Land-use type (0.05~2 mm) (0.002~0.05 mm) (<£0.002 mm) (g+cm™) Total soil porosity  Soil water content
SF 2.88+0.35d 46.254+5.09a 50.87+1.09a 1.0140.16d 60.22+1.32a 30.047£0.59a
B 10.85+0.66b 43.22+4.67b 44.794+0.86b 1.1240.22¢ 56.38+1.64b 25.24+1.06b
WG 12.08+0.63b 42.2146.11c 45.714+1.12b 1.3940.28b 47.77+1.51c 22.17+1.55¢
WL 20.15+0.58a 41.0544.72¢ 38.80+1.35¢ 1.5240.35a 41.0141.19d 18.56+2.01d
C 7.2240.54c¢ 44.36+3.85b 49.56+£1.23a 1.2540.31b 52.09+1.24b 22.02+1.33¢

W AR R KAE AR (SE) JHEA(B) L Fe H . (WG LR (WL FIA F (C) (3% 2.3 [8]) . 2% b Bl o 7 {8 4 #5122 L 8] 9 72 £ R [

FRZEFBFEP <005, FHAMHFRREF AR E(P>0.05), T,

Note: Five different land use types are Secondary Forest(SF), Bushwood (B), Waste Grassland(WG) , Waste Land (WL) and Cropland(C).

Data followed by different small letters in the same columns mean significant differences(P>>0.05). The same below.
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Table 2 Soil nutrition contents in different land-use types

P FHLIR (g« kg') 2% (g kg') 2 (g ke 28 (g kg') HMA (mg -+ kg HBHHE (mg « kg HHEH (mg » kg')
Organic Total Total Total Available Available Available
Land-use type . . . .
carbon nitrogen phosphorus potassium nitrogen phosphorus kalium
SF 42.0143.26a 4.1340.55a 1.46+0.47a 4.,447+0.28a 411.25420.14a 5.22+0.55a 88.3545.21a
B 31.1142.54b 2.2140.24b 1.354+0.45a 4,13+0.31a  288.37+18.36b 4,1340.48a 80.1244.22a
wG 10.32+1.78d 2.06+0.32¢ 1.1540.29¢ 2.0440.22¢ 196.32415.55d 2.67+0.39¢ 32.26+2.36¢
WL 4.0141.45¢ 1.344+0.11d 0.674-0.30d 1.0640.27d 101.21£14.98e 1.26+0.40d 10.44+3.22d
C 18.36+2.44c 2.55+0.26b 1.2440.34b 3.19+0.19b 226.67+20.01c 3.01+0.33b 40.88+2.34b
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Table 3 Soil microbial properties in different land-use types

[BEXY/E=R73 WA Y= A WA Y= + 18 B Al AR LA W i
L HBF I Microbial biomass  Microbial biomass  Microbial biomass Basal soil Metabolic Microbial
Land-use type carbon nitrogen phosphate respiration quotient biomass C

(mg * kg') (mg * kg') (mg * kg") (pgC -+ g'soil « h') (pgC+ mg'MBC -+« h') (% of SOC)
SF 780.01432.62a 50.2642.20a 80.0144.23a 4,11£1.05a 5.27+0.03ab 2.90+0.12a
B 521.29425.66b 42.69+2.37b 55.74=+3.79b 2.94+1.11b 5.6440.04a 1.72+0.12b
WG 298.78+20.42d 30.01£1.98¢ 11.0543.11d 1.26£1.24c¢ 4.2240.06b 1.86+£0.08b
WL 101.02+22.58e 22.35+1.34d 7.334+1.05e 0.18+0.07d 1.78+0.01c 1.61+0.11c
C 316.29420.88c 36.7743.01c 22.05+£2.56¢ 1.75£0.89c¢ 5.5340.04a 2.5240.14a
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Table 4 Correlation coefficient among microbial properties and soil nutrition contents

H B 2R e 24 A R AR AE FLBRE oK

SOC TN TP TK AN AP AK BD SP SWC
fil A= Wik MBC 0.98 % *  0.98 % * 0.81 0.92% % 0.99% %  0.99% *  0.96% * -0.59 0.84 0.99 %
WA YA MBN 0.99% %  0.94% x 0.88% % 0.98% x 0.98% %  0.99% * 0,97 % * -0.74 0.92 * 0.96 % *
W YR MBP 0.99 * * 0.93 * 0.69 * 0.91 * 0.95 * 0.95 % * 0.96 * -0.53 0.77 0.96 * *
+ HENE I BSR 0.99 % *  0.96 % x 0.84 * 0.96% % 0.99% x 0.99% * 0.98% x  -0.65x 0.87 * 0.98 * *
fRBHE MQ 0.74 * 0.64 0.94 * 0.89 * 0.76 * 0.81 * 0.79 -0.85 * 0.85 * 0.69
WAY C i MBCQ -0.71 % -0.50 -0.59 -0.80 % -0.60 -0.63 -0.69 % -0.78 * -0.71 -0.52

E: x RARZEREE(P<0.05), x x FRZERPEF(P<0.0D, £5 P,
Note: * and * * indicate significant differences at P<C0.05 and P<C0.01 respectively. The same as Table 5.
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Table 5 Correlation coefficient among microbial properties

A Pk MAEWA flAE P 4 e R Y C o

MBC MBN MBP BSR MQ MBCQ
WA Wi MBC 1.00 0.97 * * 0.97 » * 0.99 * * 0.71 * 0.57
A 2 MBN 1.00 0.95 x * 0.99 % x 0.83 * -0.72
Wt YwE MBP 1.00 0.97 % * 0.62 -0.66
+ BE0F % BSR 1.00 0.77 * 0.66
R MQ 1.00 -0.69
A% C i MBCQ 1.00
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