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WA IR AR . LR T K TR AR HE A AR
Pl A (B R RS R G TR AR PO B 3 AR A
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F1 BRHESRSEHHBERER
Table 1  Situations of two ecosystems
ERE B R (m) PRz () A (%)
FEARM 105°46.769'E 1410 31 0
26°15.950'N
HEAM 105°46.704'E 1375 29 8.1+7.66
26°16.077N
F2 FMESREHBTIEEARMR
Table 2 Basic properties of soils in two ecosystems
FEdh pH HHLC (g/kg) 45N (g/kg) 4= P (g/kg) AR N (mg/kg) H3%% P (mg/kg)
TrAM 6.85+0.73A 65.56 £ 10.74 A 5.19+0.92A 0.28 +0.089 A 430.46 + 87.22 A 3.96+1.28A
FEARBR 7.75+0.37B 49.68 +20.50 B 430+138B 0.19+0.038 B 338.79+73.23 B 2.55+0.79B

i BPARFTFEER IR p<0.01 KF ERI2 5 (Tukey) o

2 MRAZE

2.1 HREERLE

T 2007 4 12 AR AEAES RGP HARE
PERERERED P, REECI Y (R L 308 M i AE AR, SR L
VR PR b . ARAR R 4. AR A 43 I
KAE 4 ANHRBFFEHERR Br 1306 ONTC B R4S
GHED R e

B IR SR RS, 5 -20°C UKAEORAER T
PRI HEIE 4] DNA. BUE R FE, ZSBRmhikL T
AR, i 10 Hif, 4 CUKFELRAEH TR Y APy =il
JE o
2.2 TIEWMEYENE

% JH Jenkinson 2% U411 Vance 26 UST (1) & {)7 BB 7%
K,SO 43, B I TOCAUIN & iR $EC I L, 1
YY) RN E 2 EOCHER[16] 7 V51T
2.3 WEMEELEMS T (16STDNA-DGGE)
2.3.1 EHILNY DNA [ RHQ.BIOgene
AT DNA PRs e UL 7 & (FastDNA® Kit for
Soil) M FHERE L EEIUE R4 DNA.
2.3.2 JL[X4] DNA [ PCR ¥  (1)16S rRNA
FED V3 DX R U AR 2 DN A A A g
FEAUR NV (PCR) HIARAR , {4 Mastercycler ep gradient
S RUPCHUBRE PCRAX, RS oK 22 B4 v Ay 4 B 1)
16S rRNA JE [H] (15 5 5 P V3 X #8038 1 51 4 % 07
F338-GCHIR518 . & ATTHI ¥ 41 43 5l A = F338-GC,
(5°-CGCCCGCCGCGCGCGG CGGGCGGGGCGG
GGGCAC GGGGGGCCTACGGGAGGCAGCAG-3");
R518, (5’-AT TACCGCGGCTGCTGG-3*), # #47=4)

B4y 250 bp.

(2) PCR RNifAZH. 25 ul ] PCR RNAIKZRY]
AR 2.5 ul B9 10 x Taq buffer, 1.5 pl MgCl, (25
mmol/L), 2.5 ul dNTP 2.5 (mmol/L), 1 pl DNAHK

(genomic DNA, 10 ng/ul), 0.5 ul [¥] Taq DNA &
(1.5U/mD; RZE/KAME 25 ple

(3) PCRJZ M 4. 92°C 3 min; 30MEHR: 92°C
1 min, 55°C 30s, 72°C 1 min; fJafE 72°C T A
6 min. 151K PCR 77HIH 2% BB &L A vk RS
W
2.4 PCR REIFP=4IH97%5 446 B BRIk (DGGE)

B A PEBEIR K % Bio-Rad A+ 475 #Y
FEEEREIR 240 (Model 475 Gradient Delivery System),
APERE N L EIR 2 30% F] 60%, 3P I e ik
W 10%: 60°C HLVK, SE7E 200V [FHLE T HLK
10min, J5 75V HEFZ 10h.

HIPKSE T, B R AR i e, et
JE FIUES T Bio-RAD ) Gel Doc—2000 A% 4
WT ARG, WEEREASFE K HL UK S 4T
2.5 HIELIE

A Quantity One 3 81 A 53 B 45 BUARAIVEFR L
LI A% (Shannon-Wiener) 8505 BLAN &) FH 2 #E4,
FRIEHO 8 %M EBichner 25U Hedrick 4%
ROV Ty B AbFE ] Microsoft Excel 2000 #H47,
goit 5 W E TR SPSS11.0 4K FEAT

3 HZERNMSIHE

3.1 AEEFRZRFMBEMMIRR LIBHMEMENE
R
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P R GUH LR ROAR b S B B
WAL 3. S REW], TeARMARREr LR ED
EYEC, NRE TR 2.4, 2.6 i, XL
COVIE 5 110 B P 8 307 5 e e Wik 52 3o 7% i A A A 11 P
52, LR A A R AR B RO th W) S 3 vy RO AT
FUEAAR B MR HRR A B IR I BOK AL S
IR, YRR F A AN, RS IR A
PO T F w1 B CUE R IR AR, A2 B A
WA HE R (1 DX 3, (AR B Sk 2 A A A i e 2
DL, R K AR A AL 3 R A S R G T
AR ZE R RSN AR R R A
A\ AR ER S WA I 2 RN S AR A AR B 2 5 ),

#3 FARESAEGRBHHRFELIEREDNEDENTH
Table 3 Changes of microbial biomass in rhizosphere soil between

different ecosystems

LEARMMILE, FeARMHEYIIR R AL, A KT,
If] T RS AT AT L, R B 3 Rl A=
P K BT R AT BRI . ISR o
SRR, FERRMAE S RGN IE O R 1
WA EYREC, NIERAEMRI B EEREARMB BOK .

M LB RGN HRE, ASFFIPSEBFIAR
b LIRS E DT AL AR B RN AN TR (R 4D TRAM
T EARAR B L B E Y AR R N AR B e e v
1.8 i, PEl R A WIZR B MR B 38 Rl B B C l
FERTARRES 2 £, TAEREAM BTG KOBRIK
MR B AAEAR B - SR M T AR R DL W) 2 A AR
BN o SKHE— 25 YL TR ARAR ISP Foft R HR s - 458
TR B 5 TR . BRI TCR I, A
B A e R A A SR L R R AR B 5 AR s - S Rl
"EYIRCIHI AR AT, TRATER I BUoR, AR
BB, RPN T A MBI . BARTRAI

e (RIS AT A LAY, i
1166 ot A Pors S 01A 3 R L A0 75 P R AR -2 IR 20
HEAH 488.27 +88.02 B 98.72+ 1641 B EAREREZ R4, Wigkm Tl R
Ve RRAKE SRR SRS MR LR 0% o< HTBNAMF, EHABOGRMRRIERN, MR
0.01). TR A ) B ()53 ) 22 Sl AN ] &
£ 4 FRESRERBRIIRE. FERFELIBREDEDEHTH
Table 4 Changes of microbial biomass in rhizosphere and bulk soil between dominant tree species
PR SR Sot: A ED R C (mg/ke) ALY N (mg/kg) [CERLEN
AR FIR LN 1032.94£2533aA 201.80 £39.37 a A 512+£097a
AEARBx 715.83+£279.86 a 110.46 +£20.57 b 6.48+2.12a
el R s 1299.28 +347.63 a A 252.05+70.56 a A 515+1.08a
N7 632.22 £49.68 b 17377+ 16.36 a 3.64+0.61b
A Py LD 487.67 £ 64.48 a A 9428+ 18.63a A 541+1.65a
TR ER 366.89 +59.90 a 86.29+5.84a 426+0.65a
K LN 51521+ 112.64aA 96.88+ 19.48 a A 529+028a
AEARBx 33212+ 1243 a 97.84+32.28a 370+ 1.39b

He AFRNGFEACRFE RS . AFRBR 2253 B2 (p<0.05) ; K5 BHUR 225 R 48 A M R RIYIAR B 17 7 7 2.2 (p<<0.05) .

MR B3 WA A R R 2R 5 MR B Sl A AT T T 11
f SR eE R, BRI — e R Bk
SE T ARBR A B . FhRI AR e
FIC/NAE— 2R S 7 IR RUE R SR AT X AR 1
ARBY R A R G R Y A R CN LR
W 4. HARMRER LHEAILL, TR AR Rl AL AR
B SR ) A ) REC/N B R 25 B vy, T REAR AR BLAR
SRR e AR B L S0 B A ) e AR R I )

SRR B AN, HAE A B CNEL E 7 B .
BaudoinEC 57 KA B S MIAIE 5, AR BRI A= MR
T LR VAL B2 3 VAR 5 o 3X B TR AR S R
GERHA VA AR — R E BT R s 5 1 LA A
IRIHFEVR S5 R T 5032
3.2 ARESRZAZHDRBMMIRREENREZLSWN
B9k
TEHUTR AR R G5 (AR A el Ak B FEE R AR R 4
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JORRRT RO B AEAR B 188, SRS B s CORRARER . AR A A A AR bR AR
DNA £ PCR ¥ M1 DGGE J&, 2|MEEWLE 1 FH4&4H0 F, Mk REFRENRA. /28 2, 17
Bl 2. WETraTyPE W, AEEIERECCH 0 WURER . JER bR H Y S A R E RN Z o dy el £
L, A A AN B R AR R A RRER . g he jo ke 1o KOBARBR ARAR B AT MRS By
R PR - S AT 4N By Dy Ey Gy Hy L0 Iy 5405 by i, 110 a A1 m 4351k OB B R AT i Bl EAR
K; & A ACHILE SRRARER . T R FARBRFIARR B IR 41 o

i

1~3: AMRRBR: 4~6: EARAERER: 7~9: [ RMUFRER: 10 ~12: R FARRE

| #12
‘ #11
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Fig. 1 DGGE and similar phylogenetic tree profiles of soil bacteria of plants in forest
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Fig.2 DGGE and similar phylogenetic tree profiles of soil bacteria of plants in shrubbery
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B BEN S Rk, R AR b - 840 1 2 A
IR LE TR AR MR R G B 5 HY o PaulMFinlay fF 5%
T AR IEAI R B AR N 0 A 2 AR, A
O AR 98 PR AR BT 1Y AR A T RS A T 4N R R A
P, ARSI T ARk 338 A Pt eR A 2 b e
R B - eI 2B M B v S A R 2R 2 A 4 e ek
RIFREYYE . ARBR AU TR HENDIR DL BRI AR L
S PRI R S 2 P R, l T AN R
A B BT (V3G N PR S8 A e, — S AT R A
WIAEAE AR PR EL AT AR BRI 3, [ AR B A R
BRI R AW R R ), e et A BT
R AL A T T S0 R 22 2 7 4 T S5 0 A 4 )
A, N AR PR IR B I A 2 B, H T
7= 157 44 T (1 PR A KA T BB S R 22 0 B 11 2
B4, ZE— e B b X A B b SN ) 2 b
2 FIRARMAFEARS A IR 0406 2 FEE AR
R W R R A T HE— RN AT

£S5 FTANIIBMAERES HIEEY

Table 5 Diversity indexes of soil bacterial community of plants in forest

FE AR CV. (%)
FIdk HRbR 3.016£0.012a 0.389
AR ER 2.980 +0.003 b 0.099
el AL HRBR 3.000 £0.030 a 1.006
A br 2.877+0.005b 0.177

T ARG FRACRFI MRS AEHRERE 25 52 (p<0.05)

R6 EAMLIBAERESHITEL
Table 6 Diversity indexes of soil bacterial community

of plants in shrubbery

Ff b ERIGH CV. (%)
KR HRPs 3375+0.023 a 0.680
AR Fr 3.433+0.019a 0.543
i B 3.491£0.056 a 1.603
AEAR B 3.561£0.029 a 0.820

e ARG FEACR A FEAAR S AR BS ) 25 52 (p<<0.05) .
4 #hig
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Comparison of Microbial Biomass and Community Structure of Rhizosphere Soil

Between Forest and Shrubbery in Karst Ecosystems

WANG Xin-zhou, HU Zhong-liang,

DU You-xin,

LIU Yong-zhuo,

LI Lian-qing, PANG Gen-xing

(Institute of Resource Ecosystem and Environment of Agriculture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract:

The degradation of karst ecosystem in Southwest China has been a serious ecological problem. To research the effects of different

vegetation types on microbial biomass and bacterial community structures of rhizosphere soil, we selected the dominant tree species, Quercus fabri,

Platycarya longipes in forest and Pyracantha fortuneana, Zanthoxylum planispinum in shrubbery, in two typical karst ecosystems. The results showed

that microbial biomass carbon and nitrogen of rhizosphere soil in forest were higher than those in shrubbery, and the effects of the dominant tree

species of Quercus fabri and Platycarya longipes in forest was more obvious compared to shrubbery. Bacterial diversity indexes of rhizosphere soil of

dominant tree species in forest were significantly higher than those of bulk soil by the root exudates, but in shrubbery, there was no significant

difference in both microbial biomass and diversity indexes between rhizosphere soil and bulk soil. It suggests that the vegetation succession could

affect the cycle of substance and energy among plant-microbe-soil system by changing the characters of soil microbe, even affect the stabilization and

health of karst ecosystems.
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Karst ecosystem, Rhizosphere soil, Microbial biomass, Bacterial community, DGGE



