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HE R MBS AR 25 5 R R - B ) XD 140 B K15 66 BR4HTH , 7E 16S rDNA PCR-RFLP 43#7 iy Eea b, ME T
22 BRACER BB 16S 1DNA JF5 i 8 T UM I RE K B X R, 16S 1DNA PCR-RFLP 5347 51, 7E 78% UMK P-4k, B
REG14,REG20,REG22 1 REGS5 B REAh , HAR TR 8 Nt fL8E, b B T AIBEIV BK, 398 15 DR, HIRZ RV,
B 11 ANERRARL, HAR 21 MEBR T 5 MR, X 22 MUEKEIBK 16S 1DNA £FFIRGERE R, XLEERE K6 T AR K
RRERB I Hb, IFAFFEE (Bacillus) R ML & ( Pseudomonas ) Fl 53 BAT B & ( Mycobacterium) 13 ¥ , HAR TR 437 T
Lysinibacillus J& . FAEMIEH B ( Sinorhizobium) A BT (Acinetobacter ) ., [E & B J& ( Azotobacter ) .21 B3R J& ( Rhodococcus ) i ER
H B (Micrococcus) FEEERFFE )& (Acetobacter) %5 7 Mg o
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16S rDNA PCR-RFLP analysis and phylogeny of bacteria isolated from swamp

and meadow aeolian soils in the Zoige Plateau, Sichuan, China
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Abstract: Using the pour plate method, 66 bacterial strains were isolated from swamp soil and meadow aeolian soils
collected in the Zoige Plateau. The genetic diversity and phylogeny were determined by 16S rDNA PCR-RFLP and 16S
rRNA gene sequencing analysis. The result of 16S rDNA PCR-RFLP analysis showed that except for the unique strains
REGI14, REG20, REG22 and REGS5S5, the other strains were clustered into eight different genetic groups at the similarity of
78% . The largest groups were group I and [V, each containing 15 bacteria, and group VII, consisting of 11 strains. 16S
rRNA gene sequences of 22 representative strains were determined and a phylogenic tree was constructed, the results
suggested that these bacteria were mainly distributed in the phylogenetic branches of Bacillus, Pseudomonas and
Mycobacterium, whereas the remaining strains belonged to genus Lysinibacillus, Sinorhizobium, Acinetobacer ,Azotobacter,
Rhodococcus, Micrococcus and Acetobacter; Thus, the genetic diversity among the cultivable bacteria in this region was

considerable.
Key Words: Zoige; swamp soil; meadow aeolian soil; bacteria; phylogeny
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BRI, 1 R SR A S R G 28 7 R RIR AR YD , BA TR (918 e S Rp A A A B8 AR A BEALARY , A
TERZERIAE S RGP A B B Z AL AR, fE BRI A ) TR R 75 T, 7R B A AR 25 R B 7E 6
{E7 o ARk, E bR LI AE Y SR B R R RO I S S A IR BB E AR R R B IR
TREMBIF T IR Bt T S A A EEMER MR RIE" " o W, 405 1 %
K IR W2  FE M RABSE , B R TR 3l R B BB, S AR L= A R 2 o R, 3R
A SRR A S R G B AIPTFE , T Xt TR BUBT B A W B IR A S R B 5 A AL AR BA BN T S o

A SCAEB G X IR P A XD 1 40 B S0 A A 2 RE P A9 22 A B, >R A 16S 1DNA PCR-RFLP &5
16S tDNA #3534 J5 ik, 2E— B BEFE T 66 MR I RS0 7 HuL , USRI B4R 7R T 1% X8 TR 40 R B UK
FERERFRHAEY ST
1 #R57EE
1.1

2006 47 7 H WA /R Sl iR 4R T BA AR B TR I R fa) P LSt 3k 11 4y, SRR b A K% 35
KEAEPERILAR 1o RAMBEFRE, & AEE B REIR IR, WP 3 30 B 2L 3R15 66 PRAITE
HoAr AP 405 35 ¥k, 45 O REGI-REG3S5 ; Bia) Kb+ 405 31 #k, 45 REG36-REG66

F1 REMRETHERBLER
Table 1 Sampling sites and soil physicochemical properties

T Wl OREWE i » o AOER
Soil type Sample Sampling site Altitude Sa'mplmg Seks™)  S(gke ) /(gke ) Water
No. /m heigh/cm content/ %
HEL 1 JEFLFF Dazasi 3436 0—26 6.96 3.84 1.14 99.74 79.15
Swamp soil 2 1Ei% Huahu 3443 0—23 7.74 4.72 0.86 98.60 74.67
3 BT vg A'xi 3437 0—22 7.55 3.87 0.42 91.88 72.54
4 0 Nenwa 3438 0—25 7.57 3.33 0.88 88.86 69.01
5 AR Gaidong 3476 0—20 7.74 5.58 1.27 150. 17 76.85
6 S Heihe 3481 0—20 7.38 3.66 0.84 97.30 70.58
BRI+ 7 & Moshi 3430 0—41 8.16 1.20 0.58 20.34 25.14
Meadow 8 #E& ]t North Xiaman 3461 0—25 6.51 0.15 0.30 7.30 24.84
Aeolian soil 9 #2215 South Xiaman 3467 0—26 8.23 0.17 0.39 13.11 22.12
10 f«jfi?dge 3434 0—19 7.65 0.21 0.45 15.20 28.98
11 JE 75 Tangke 3442 0—47 8.09 0.11 0.44 6.77 28.09

1.2 i
1.2.1 MBS 4k

FREX 10g +4F, 43 Bl 45 e BE R 10 710 70 10 ~° BB, SR AR AR skl s LR i |, 8 3
Ko FHRE 20°C{HIRBE T4 B B 55 24—48h, MRIBFHEDRBCRAN AR VK PR RIS kG SRR S Ak
RIFT 4CUKFER
1.2.2 DNA 25

KB oAb R RIE LS B B LB 353030, B IR IR 35 9% 12—14h, BOD IR A . #5 RSk ToRE™
FIJ7T AR DNA . S BE I FE Tk R I /5 AR A2 T - 20°C &5 F o
1.2.3 16S tDNA PCR-RFLP 4347

YEFH P1,P6 45191 . B R J: PCR Mix 15 pL(JLEw 3 A ), DNA Bz 1 wl, P17 P6
BIM4 0. 15 pL, BoiKENE 30 pL, RMNFRF R 95CHASH: 2 min,94°C 251 1 min,56°C 1B & 1 min,72°C IE
8 3 min, fEFF 30 K, B)5 72°C ZEfH 10 min, B 7 wL ¥ 34724, A Hinfl Haelll Msp 1 F 37°CE§ V137 , Taql

http ://www. ecologica. cn



3256 g & ¥ ik 30 &

H65Cit B, BV 3% K BRAEFESERS (& EB) 78 80 v {E T HaJk 3h, BERR AU INIT % K 16S
rDNA PCR-RFLP H 3k [&1 35 #5 # J9 HH AL (E, F NTSYS-PC #R{4F3R I 23 B35 SR 26, 18 2 B A bk 9 SR 2K
REARIE o
1.2.4 UK EHk 16S rDNA ZH 7515047

WRYER I EER , HL 22 BRACR A LA PL,P6 51954738 16S xDNA J B, P43k B TAEY) T
AR5 A PRA R . WA BIFFIRLA Chromas M IE , DNAman $f )5 238 GenBank, fUR itk REG3,
REG6, REG11, REG13, REG14, REG15, REG19, REG20, REG21, REG22, REG23, REG32, REG34, REG45,
REG46 ,REGS52 ,REGS53 ,REGS5 ,REG59 ,REG60 ,REG63 ,REG65 £ GenBank [ 51| % 5 543 5 EU647693,
EU647711, EU647698, EU647699, EU647704, EU647705, EU647706, EU647695, EU647700, EU647694,
EU647708, EU647696, EU647697, EUS86044, EU647701, EU647709, EU586045, EU647710, EU586046,
EU647702 ,EU647703 ,EU647707

£ GenBank HZRHUHRIRHERARHIFFF1 5 , A F MEGA 4.0 24, Neighboring-joining J5 ¥ #) @t i i #k
RARZEREW
2 GRESW
2.1 16S tDNA PCR-RFLP 4} 7

Xf 66 PROLIALIF R 16S xDNA JEATY 3 , K45 89 Jr Bk /My 1. 5kb 745 A Hinfl Haelll Msp 1 7l Taql
SRR R B ATERY), PR A T E RIS (& 1), 2r G2 19.22 18 1 17 FREGY) &, 3A A 22
FAFA G, GHRFA S8 BHERE LT AR L 405R 16S 1DNA §738 J By RFLP Bk B A7 FE R 22
5, B 16S 1DNA SN BA FH MR E S,

M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 M

B 1 #4HE+k 16S rDNA PCR-RFLP 31 7=4)) Haelll Eg1]] 7= 4 F ik B
Fig.1 16S rDNA PCR - RFLP fingerprints of part of strains digested by Haelll
from left to right: M: Marker, REG41, REG2, REG3, REG64, REG6, REG27, REG2, REG5, REG30, REG52, REG23, REG19, REG38,
REG4, REG54, REG61, REG37, REG65, REG50, REG15, REG18

FIF-¥3% 8k (UPGMA ) X 4 FhEG VI 15647 R 404, 458 T i 16S 1DNA PCR-RFLP 28731
ARE(E2) o B5RFH, TE 64% HIAHRIEIK AL, 66 4> AR RAE— 2 ; 18 78% tH UMK F 4L, Bx REG14,
REG20,REG22 F1 REG55 S siBFAh , R Bk 8 INHF. BF T FBFIVECK, B8 15 DEkE, HRERI,
B LD D TERRAS, AR 22 MM T S MW, WK B I ENEFEEEFFENRELREFTS
R
2.2 16S 1DNA Z[H F3 5

Hi4fE 168 rDNA PCR-RFLP 734558 , WA SRS HEE I —E S AR MR AL 22 #k , X5 3 16S rDNA
LJFFIHAT TIE . KBk 16S rDNA 751 5 )\ GenBank 3K HR 47 ME B R /7 51 17 LU Xt , F§ MEGA4. 0
BUWETERNARELETRR(E3) . BE3 /.22 MERERSHIT 10 MENRERE 24X, H
H, AT R ( Bacillus ) FMR 50 6 & ( Pseudomonas) LA K 73 BUFF T & ( Mycobacterium) RGE R E 73320
FRAIAKXBHHAE I ZXBEELMEG XD LR RHEFME. HRMSERA T E AW
(Azotobacter) , NBhFF & J& (Acinetobacter ) , B #F B J& ( Acetobacter ) , 1 H AR ¥ 5 J& ( Sinorhizobium ) , ZL. 3K & &
( Rhodococcus) , 3K 7 J& ( Micrococcus ) FI Lysinibacillus J& RFEKE 3 o
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RE® - wi
REG16
REG28
REG24
| REG7 VI
| REG34
REG10
REG44
REG22— Huph i

REG60
— ) REG43
REGS53
REG66

REG21
e ———— REG26 Vil
REG45
REG63
| REG59
L I ! T 1 REG46
0.64 0.73 0.82 0.91 1.00

B2 #HXE#A 16S rDNA PCR-RFLP 934745 RE X AR E
Fig. 2 Dendgram obtained by 16S rDNA PCR-RFLP patterns

RGEREHTRY L IBAHER KT Bt SRR R . 76 16S 1DNA JFFI RE L F 417
W R 2B BER B AR S AR v B R 1] (0 5 S AR LM 7E 99. 4% —100% =[] , A48 [ PRAT T Ah 2SN, 22 #Rft &
HER b, 404 TR R ( Pseudomonas) 43 SR 7T AN 73040 T 2 HUAF B8 B ( Bacillus ) 53 X WA 5 DF; 43
HFHAARENE 8 M,
3 itig

AT R GBI T 25 /K 55 im0 R B A B A KD 41 B 9 16S 1DNA BEVI MR Gk B SR, A
) 66 MM T 10 MR RELE 23, 408 T 20 NARFE MR, 53X KBS /R 320010 1) 15 2 5%
T, DIEMEATEE B AR

16S tDNA PCR-RFLP RISt R L B BN EE ik, AWF5H,16S tDNA PCR-RFLP 5 514>
Wrgs s M4, {0 REG14 F1 REGS5 4y BEfF#E 2R . 16S tDNA PCR-RFLP 4M47 1) 12 /> RFLP {6 8E, 4%
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43 r—P.mediterranea CFBO 5447 (AF386080) N\
REG60 (EU64793)
64 |~ P.brassicacearum CFBP 11706(AF100321)
73[' REG53 (EU586045)
68 |Ir P-lini CFBP 5737 (AY035996)
41 'REG21 (EU647700)
P. chlororaphis ICMP 13613 (AJ308301)
55| REG46 (EU647701) > Pseudomonas
5k || P- mandelii CIP 105273 (AF058286)
48L-REG45 (EU586044)
100 | £- veronii CIP 104663 (AF064460)
REGS59 (EU586046)
P. fluorescens ATCC 13525 (AJ308308)
100 gL REG63 (EU647703) J
L P. marginalis ICMP 3553 (AJ308309) } Azotob
zotobacyer

Az. chroococcum ICMP 15214 (EF100154)
100 —7001 REG22 (EU647694)
98 - Aci. johnsonii DSM 6963 (X81663)
Aci. haemolyticus DSM 6962 (X81662) Acinetobacter

100 100 Aci.hwoffii DSM 2403 (X81665)

100 | REG11 (EU647698)
100 | Ace. aceti JICM 7641 D30768 } Acetobacter

I REG3 (EU647693)

S. terangae LMG 7834 (X68388) . .
REG34 (EU647697) Sinorhizobium

100 LT
99'S.

morelense 1.c04 (AY024335)

100, REG20 (EU647695)
100 Rh. erythreus DSM 43066 (X79289) Rhodococcus
100 Rh. fascians DSM 20669 (X79186)

100 Mycobacterium aurum ATCC 23366 (M29558) } Mycobacterium
100 'REG32 (EU647696)

| Micrococcus halobius DSM 20541 (X80747) } Micrococcus
100 ' REG13 (EU647699)

REG6 (EU647711 I
—] 10600|:| s ATCE 7055 (L14013) } Lysinibacillus
L. sphaericus ATCC 14577 (1.14010)
100, B. idriensis SMC 4352-2 (AY904033) N
REG15 (EU647705)
B. subtilis NCDO 1769 (X60646)
49 — REG23 (EU647708)
100 | REGS52 (EU647709)
B. muralis LMG 20238 (AJ628748)
B. mycoides ATCC 6462 (EF210295) > Bacillus
REG65 (EU647707)
100 || REG19 (EU647706)
69 || B. cereus CCM 2010 (DQ207729)
REGS5 (EU647710)
881 B. thuringiensis ATCC10792 (AF290545) y,
0.02 32LREG14 (EU647704)

94

100

77

E3 X E 16S rDNA REEZFE
Fig.3 Phylogenetic tree constructed by 16S rDNA sequences

Scale bar represents 0. 02 substitutions per base position

HIRL T M R R F 73 RFLP B 1 MBEIHRE T 0B B8 (Mycobacterium) 4332 ; 7 1L MBI R B T4
BRI R (Micrococcus ) 73 3 ; BEML B AR 5 Lysinibacillus J& AR TE— & ; B IV B MR T 2 104 & (Bacillus )
9332, 5395 Bacillus muralis , W5 E ZFHIFFER (B. subtilis) , BARZFAIAF T (B. mycoides) 5% % Z il ; B V &
RGBT A 8 (Acinetobacter ) 43 3 ; B VIR T BEBR T B /& (Acetobacter ) 43 37, 5 EE {L BE #F B ( Acetobacter
aceti) FRG R FR I ; 1 VBRI VA& T H AR YR R ( Sinorhizobium ) 5 ## VIJEJ& BB L 1 /& ( Pseudomonas)
AFRF R, 3R R B (P. fluorescens ) , P. mediterranea, P. lini, P. brassicacearu, P. wveronii, P.
chlororaphi FI P. mandelii, 7% B B REG20, REG22 43 5l J& T & A B J& ( Azotobacter ) 1 £ Bk i /&
( Rhodococcus) ; REG14 F1 REG55 7 16S rDNA PCR-RFLP Huli i , (HR G AKX BHH A NNEE TH =43
FFH (B. thuringiensis ) FIMEAR ZEHIFF B ( B. cereus) .,

IR BRI AT 5% RIS BB UIARG . AWFFR P, ZF AT IR =R FE LA E A X 1
EHAFREZ — , X ) BB T /K 2 B HL R i ath DX AR P S SR B W BT, SR 4R 0E , 4R 3 1R T+ 35 0. 2284°C/
102", ZEEBKET , SIRBRE, 2R B, 1 R R 2 T, (8 il v A0 T 2 A0 25 T T B 3 o
X5 Lisben 25" M AN KB HIS> B 1 76 RRANTE , K2 0¥ 22 RIAME R G F M MBT S 25 R AR o AT LI X 48,

http ://www. ecologica. cn



12 3 AT SRR E AR AR XY - 40 16S 1DNA PCR-RFLP FIR G & & 747 3259

SRR AR A T B, DI RN Z o 5 LIEP R AR
SRR TEIZXEN , TR SRR B, AR AR R TR , AR P RE 3 T o b R B B T B Y 3
e MeAh, I IX IR B X, e e S A HE R B T 5 7 e e A 5 ) 0 B R R A R R % X
R HEZ—

BSOS, IR SRS H SRR R A YUR S B RED T B AR -
BHMAYEZHEE U EE ., AR, BELEIRESE(150. 17g-kg ™) T & T 5 K £ (20. 34
g-kg ') o BELKDEELE69.01%—79.15% Z |8], Wi Am X I> + 7K 5 & BFE 22% —28% Z 8], #EREL
1) e X T R R R P, BEE 3K A, B LR A, B S TR SR AR AL, TR B B T R
(B R B , A SRR , BERRAT R B LA S ZL R & AT MR AZE VR B L rh A 201 , U B X e 20 TR A AR 7T BETE Hh
P+ A XY L EAR S RPEET .

TERELH4ER RECI3 RS AT L S5HERE B A ER 5 ( Micrococcus halobius DSM 20541") [
FEFIALIEE 100% | T Eh A= BR A AR 16 PR S 3h vk BE L 48R T 1% DX R A A Sh Ak XoF - 338 40 B8 RO DR 220 32 1

AR R T — M EABTEAYE R I RER R , 0B (LLBR B R AT | B AR AR AR
DE R EEME . BIFERI, BT B X IR K DA b R4 PAHSs 75 553 P A BB 7 5 1B BEL M TR ) S e o 3
ELA R FR DUSREE SR I SRR ) 5 L0 LU BR B BB E MRIRLA 1 T B A 3- SRR H IR ™ . BB & 2T
TR A A% S R X B8 T R B8 | (Lepidoptera) B i LA 2} KAEF , AT A LT A B ve ™ o 83k
B RE & T EPEERN A EERAE, PEREE T 5% KBNS E 1SS 2 RHEYIE SRR At A AL A
FITF BT IKE . FL, FE— 2D IR X S i ) AR BRIDBE , "N IZ K A B, A= W iR 1R Bt
FPBEIR
B - BRI 2T 22 kR E B K % Kristina Lindstrom Z(#5 % 36 U FE 62,

References:

[1] FeiSM, Cui LJ, He Y P, Chen X M, Jiang J M. A background study of the wetland ecosystem research station in the Zoige Plateau. Journal of
Sichuan Forestry Science and Technology, 2006, 27 (2) : 22-29.

[2] WangQ, Bao W K, Yan Z L. Basic types and characters of the western Zoige meadows and their changes in recent decades. Chinese Journal of
Applied Environmental Biology, 2002, 8(2) ; 133-141.

[3] YangX, Zhai X L, Yu G Y. Current situation of Zoige plateau wetlands biodiversity and their conservation countermeasure. Journal of Changchun
University, 2002, 12(3) : 16-20.

[4] HouZ, Li Y H, Fang P. Analysis on the distribution regularity of spinal animals in Zoige. Pratacultural Science, 2003, 20(3) ; 18-20

[5] Wang CK, Wang S Y, Zhang A D, Lii X G. Wetland resources and its protection in Zoige Plateau. Bulletin of Soil and Water Conservation,
2001, 21(5) :20-23.

[6] HeCQ, Zhao K Y, Zhao Z C. Wetlands pastures degeneration mechanism and its sustainable utilization countermeasure in Zoige Plateau.
Grassland of China, 2000, 23(6) : 79-87.

[7] Nicomrat D, Dick W A, Dopson M, Tuovinen O H. Bacterial phylogenetic diversity in a constructed wetland system treating acid coal mine
drainage. Soil Biology and Biochemistry, 2008, 40(2) ; 312-321.

[ 8] Ipsilantis I, Sylvia D M. Abundance of fungi and bacteria in a nutrient-impacted Florida wetland. Applied Soil Ecology, 2007, 35(2) :272-280.

[9] LeeS]J. Enhanced dissolution of TCE in NAPL by TCE-degrading bacteria in wetland soils. Journal of Hazardous Materials, 2007, 145(1) : 17-
22.

[10] Guy Riefler R, Krohn J, Stuart B, Socotch C. Role of sulfur-reducing bacteria in a wetland system treating acid mine drainage. Science of the Total
Eenvironment, 2008, 394(2) ; 222-229.

[11] Al-Zarban S S, Al-Musallam A A, Abbas I, Stackebrandt E, Kroppenstedt R M. Saccharomonospora halophila sp. nov., a novel halophilic
actinomycete isolated from marsh soil in Kuwait. International Journal of Systematic and Evolutionary Microbiology, 2002,52(2) : 555-568.

[12] Chang Y H, Han J, Chun J, Lee K C, Rhee M S, Kim Y B, Bae K S. Comamonas koreensis sp. nov. , a non-motilespecies from wetland in
Woopo, Korea. International Journal of Systematic and Evolutionary Microbiology, 2002,52(2) :377-381.

[13] José Martinez-Cénovas M, Béjar V, Martinez-Checa F, Quesada E. Halomonas anticariensis sp. nov. , from Fuente de Piedra, a saline-wetland

http ://www. ecologica. cn



3260 B Ox ¥ R 30 %

[14]
[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

wildfowl reserve in Malaga, southern Spain. International Journal of Systematic and Evolutionary Microbiology, 2004 ,54(4) . 1329-1332.

Zhang N L,Guo J X. Soil microbial feedbacks to climate warming and atmospheric N deposition. Journal of Plant Ecology, 2007, 31(2) :252-261.
Yang X Y, Zhang Z X, Yang Y Z, Wei G H. Determination and phylogenetic analysis of whole 16S rDNA sequence in Glycyrrhiza Rhizobia. Acta
Botanica Boreali-Occidentalia Sinica, 2006, 26(4) : 707-711.

Ridell J, Siitonen A, Paulin L, Korkeala H, Albert M J. Charaeterizaion of Hafnia alvei by biochemical tests, random amplified polymorphie DNA
PCR and partial sequencing of 16S rRNA gene. Journal of Clinical Microbiology, 1995, 33(9) : 2372-2376.

Luo Q, Peng G Z. Climate change in Zoige Plateau and adjacent zone and its impact on wetland environment. Plateau and Mountain Meteorology
Research, 2008, 28(3) : 44-48.

Lisben D, Mark P. Structures of bacterial communities in the soil of wetland in east Canada. Soil Biology and Biochemistry, 2001, 40(3) : 312-
321.

Zhong W H, Cai Z C. Effect of soil management practices and environmental factors on microbial diversity. Biodivresity Science, 2004,12(4) :
456-465.

Bossio D A, Scow K M. Impacts of carbon and flooding on soil microbial communities: phosphofipid fatty acid profiles and substrate utilization
patterns. Microbial Ecology, 1998, 35(3) :265-278.

Ritchie N J, Sehutter M E, Dick R P. Use of length heterogeneity PCR, and fatty acid methyl ester profiles to characterize microbial communities in
sofl. Applied and Environmental Microbiology, 2000, 66(4) : 1668-1675.

Kato T, Haruki M. Isolation and characterization of long-chain-alkane degrading Bacillus thermoleovorans from deep subterranean petroleum
reservoirs. Journal of Bioscience and Bioengineering, 2001, 91(1) ; 64-70.

Qi Y, Zhao L, Hu B, Tan X. Biodegradation of chlorobenzoate at diferent temperatures and cometabolic degradation by Rhodococcus sp. Journal of
Tianjin University, 2006, 39(12) . 1428-1433.

Pimto L M, Azambjua A O. Pathogenicity of Bacillus thuringiensis isolated from two species of Acromyrmex. Brazilian Journal of Biology, 2003, 63
(2) : 301-306.

B EHk:

(1]
(2]
(3]
[4]
(5]
(6]
[14]
[15]
[17]
[19]
(23]

PR, HE TN 4. R 3 i R A A R G RE A I R T R —— R S R AT R, )Mol BHEE, 2006, 27(2) : 22-29.
EHL, YRS , 2IRFH. AR T VAR A IR AR A R BRI 4R AR BT S BRI AR a4t 2002, 8(2) « 133-141.
Wil AL, AR R, H5 R 35 W R AR Y SR BRIR B PR 3. B R 2244, 2002, 12(3) : 16-20.

AR, 2R, J7 . AR S e R TR B 5 R v E S 2 LR BT R L%, 2003, 20(3) « 18-20.

ERBE, EBRE, IRERE , B8 . 4R 55w FR G IR B AR 5. K AR FRE A, 2001, 21(5) : 20-23.

it 4 , X SC, AR AR i o SR b B B AL R R e AR AP R . [, 2000, 23(6) - 79-87.

TRTIH, SRR, BT A WX SARAZ R AN R N TURR RN A AR 452541, 2007 ,31(2) 252-261.

BES, WK B, T8, H AR B 16S tDNA 250 E X R G Hr. TEALid 4 , 2006, 26(4) . 707-711.
B, 5 R R a5 B AR X SRAL A X b A AR ISR R I RBESE, 2008 ,28(3) :44-48.

BhSORE , SEAHLIE. TS B M BRI DR B SR A W 2 R S M BT S . AR B, 2004, 12(4) :456-465.

Frz, bR, AR BE T 215 v AR S A Y R S U . R R A28, 2006, 39(12) : 1428-1433.

http ://www. ecologica. cn



	12B29.pdf
	12B30.pdf
	12B31.pdf
	12B32.pdf
	12B33.pdf
	12B34.pdf
	12B35.pdf

