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(Chloroflexi) , FF2% 1 17 ( Planctomycetes ) , HZ% 1% 17 ( Actinobacteria) , ELIM#A b 3% i (25 14 I T ( Proteobacteria) i 4 & ¥ i 3
RTSebHh 1+ 3 (P<0.05) , 525 i 1] ( Chloroflexi ) 3= & Ji 31 i 35 i T S Wb (P <0.05) 5 3 B (040 %5 1 49 9 R AT 11 49
( Acidobacteria) , B-Z5 1 B 49 ( Betaproteobacteria ) , i 28 B 49 ( Actinobacteria ) , 7% J& Fi 49 ( Alphaproteobacteria ) F1 2 B Jifd B 44
( Gemmatimonadetes ) , H 453 TR 44 1) F B2 7 5 A H 42 1) 25 R AN |8 3 (P>0.05) o 3) A8 JE T 1] ( Proteobacteria ) F & & 5
T AR R S R B U E (P<0.05) , BRAT 11T ( Acidobacteria ) 375 B 54 & 1 B 5 11 M 56 (P<0.01) ;i 53 RDA 4347
IR DR RN & U R A R VR S A I e - AT L TR R S A A B - AN B R VE S5 R AR 2 R R (H A
b S A TR 7 1 PR o3 FC B S A b ELA SR B T b i AT TR TR S 5 TR 1T AE T 22 IR 22 5 W 38 [T T e R0 4
R IR R 2 AR A TR 1 RN T XRS5 TR/ N B LS R SR W R A R 2 R R
4 G E AT TR R | 2078 I R It S

SRR SN 5 BEVR 2R 5 el B DU 5 1Al A I /Bl L

Soil bacterial communities under Pinus tabulaeformis Carr. and Bupleurum
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Abstract: Soil bacteria can effectively promote energy flow and material circulation in soil, and the soil quality condition
can be reflected by the composition, quantity, and diversity of bacterial communities. This study aimed to investigate the
effects of different vegetation types on soil bacterial community structure and diversity, assisting us to completely understand

soil quality condition and facilitate effective management and sustainable utilization of vegetation in the Xiaolongshan
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Mountain region. Soil was collected from Pinus tabulaeformis and Bupleurum chinense plantations at Xiaolongshan Mountain
of Gansu Province. High-throughput sequencing technology was used to analyze the community structure and diversity of soil
bacteria under the two different types of vegetation, and to analyze the effects of soil nutrient indices on soil bacterial
community structure. The results showed that (1) The abundance and diversity of bacterial communities were not different
between the two vegetation-type soils; however, the bacterial communities in P. tabulaeformis plantation soil had lower
uniform degree than those in the B. chinense soil. (2) The ribosomal database project classifier revealed 37 phyla, 84
classes, and 168 orders of bacteria in the soil samples under the two types of vegetation. The dominant phyla were
Proteobacteria, Acidobacteria, Chloroflexi, Planctomycetes, and Actinobacteria; Proteobacteria had lower abundance in the
P. tabulaeformis soil than in the B. chinense soil (P < 0.05). Chloroflexi had higher relatively abundance in the P.
tabulaeformis soil than in the B. chinense soil (P < 0.05), whereas the relative abundance of other dominant bacteria
showed no difference between the two vegetation-type soils. At the class level, Acidobacteria, [-proteobacteria,
Actinobacteria, and Gemmatimonadetes were the predominant bacterial communities, and their relative abundance showed
no difference between the two vegetation-type soils. (3) The relative abundance of Proteobacteria was significantly
negatively correlated with available nitrogen (P < 0.05), and the relative abundance of Acidobacteria was significantly
negatively correlated with total nitrogen (P < 0.01). The results of redundancy analysis showed that available nitrogen and
total nitrogen had the greatest impact on the soil bacterial community structure. These results suggest that the community
composition and diversity of bacteria were similar in the two soils under different vegetations, but the species of bacterial
communities in the P. tabulaeformis soil showed more centralized distribution than those in the B. chinense soil. In
conclusion, Proteobacteria and Chloroflexi were the dominant phyla and showed significantly different distribution in the two

vegetations, and available nitrogen and total nitrogen were the main factors affecting the soil bacterial community structure.
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Xiaolongshan Mountain
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AR TE ot S U R A DR Xt ACBI S LA/ NG LS f R N TR SISk
AN D595 R LI 2 RN T AE BN A0 e v 5 M M 2 REPERE AT 1 e b, DA O S e e A AT
AR B AR 2278 S L A PR SRR A

1 WHFRXEHR

NP LRI AN, FH A 48 A R 0, HbAb Z2 04 VY Bt Ja IR I iy 1) b M7 By 3k V0 Mty |, e R ) g I A0l o
R 225 b S B T e — v 3l T R Bl e XA AR AL, W R A 39.2°C , AR A AR A IR
-23.2%C , " F%K 600—900 mm, FELEH T 7 8.9 H 475K 989—1658 mm , FHXIIE FE 68%—T78% , 4F- H i
1520—2313 h, TGFE M 130—220 d, X P& LIAL 0 oy P 58 0 a1, DU 848 £, 383 B 0 i 48
Hﬂﬁm] 5

2 HIRAE

2.1 MR E SHACRE

T HERET 2017 4 5 H AT B BATACFPE R TAS A T H A 525 B AT 45 3 BB 20 mx20 m
BRE b, HL AR 22 B A58 25 A AR AL FH BRI 5 A b TR 3R SE AR AH A (298 1365—1379 m) , BN HIEHY 3 4>
FEH A ARG, 0 b AR 3R R 2R 120—4° B R pupg . SEIPE A —Fh 2 ALY , 75 24 3
BEAE R 2 BAE Y A s T AN R R AR PP AR S50 0B b AR K BIh 4a, FLHIAR V& FOEE I 20 301 2 R 4.12
152.50,109.10 cm,, SESAFIIHAL B 044 PR =CARARL : 4980 TR 6 H AN THEME —k,7—8 A AN TBRHE—IK ;i
AT AR ZHE L, TR IR | R IR e e —, 43 I7E 6 .8 H AT 10 H AT 3 IR N TBREE

FERAFE R LRI, Je bR 2R BT Y, RAEER)Z (030 em) LI, Z S ARG IR G LAERT
BRI BT, ¥ 53 TR S ATH RETC I Y B B4 TR 4°C Y8 J8AE DR A7 I )P 8] 52 596 2, JIE - 80°C 1K
FETPORAT T SRR Z R AT 5 D3 A0 PRI 43 T 3BERE S B A A 4% A7 [l S0 5 2 3 AR KT i 3ot
T e A oo #r
2.2 HHEHR RN E

A BB ok T E AR B A A -A ARG 4 AU i R LI AR A 5 2 2 iR R A -SH B P L
IR ; R A NaOH J6 fl  CEERE I 5 Bl 220 7 S R AR H0R I 2 5 A 80 5 R FH R R -9
A B BRI ERBA BT b BRI 2 5 HURUET & Bk H R EIR HR-JOG R BEIE D e, DL e Dy vE S L 30l
e i)y
2.3 +3 DNA filif2F1 PCR 9§34

FPE MP-FastDNATMSpin kit for soil 5] ( Omega Bio-tek, Norcross, GA, U.S.) UtHH45E47 5L DNA fil
$2, DNA ¥ B2 F4l 52 F F NanoDrop2000 474, FI 1% B REA 58 e FEL VKR DNA S U 3 5 I 515F (5'-
GTGCCAGCMGCCGCGG-3") #1907R (5'-CCGTCAATTCMTTTRAGTTT -3") 51#¥%} V3-V5 A28 X 47 PCR ¥”
P HART R .95°C AR 3 min, 27 MEIF(95C A8 30s,55°C iRk 30s, 72°C IEAH 45s) e 72°C LA
10min (PCR ¥ ABI GeneAmp® 9700 %), ¥ " Mi{K & K 20uL, 4pl. 5 * FastPfu 2% /¥, 2l 2. 5mmol/L
dNTPs,0.8uL 514 (5pumol/L) , 0.4pL FastPfu B4 ; 10ng DNA AH
2.4 TIllumina Miseq H)E2

5 29% 35 B B BE B 10 PCR 72491, FI ] AxyPrep DNA Gel Extraction Kit ( Axygen Biosciences, Union
City, CA, USA) #4741k, Tris-HCL PEJBE, 2% 3 E LUK A I . A QuantiFluor™-ST ( Promega, USA) #E4T
Koz i, AR4E Hlumina MiSeq *F 15 ( Illumina, San Diego, USA) Fx e VE LR 4l fL 5 A9 ¥ 48 B By 22
PE250 3%,

FEESCED IR . (1) Y Ik (2) M mERR I 2k 2Bk A 3% F B (3) FILH PCR 73447
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SRS AR 5 (4) SRR TE, 7R 58k DNA B, R Tllumina 23 Bl Miseq PE250 F- 5 #EA T )5
( BiESEH AW BEGRHARAT) .
2.5 Hdlasabs

JE 4G 7 5 81 FH Trimmomatic #4442 , (4] FLASH 31T DFHE .

(1) 158 50bp AT 1, AN ST B P-4 BT (E AR T 20, B 1 46 A0 25 5 sl 266 | 25 o o 4 s 4 B2 AR
T 50bp 1T

(2) barcode FRTHHVLHAC, 514 FLVF 2 AL AR IIC , 25 BRASTRIAE ;

(3) MRIE TS HHIE overlap K Wi 7 5 4T BHE , overlap 75 KT 10bp, EBRTLIEPHEN T,

fiiFH UCHIME #4E5 Brite 504, 153 2L AT 515 A48 97% R ARRUEE XT3 51 #5417 OTU K25, FIH mothur
AR A TR A0 AT BEALARARE , LA IO i 7 50 505 BT REAREE OTU /%0 B 44 2 i 1th £k ( Rarefaction
curve) ; 3&F OTU FEATFBEMEINZR 434T, IE11H8 Chaol FEFEFE AL, 75 35 & ( Coverage ) Fll Shannon 2 HEPEFE %L
Shannoneven Y32 FEFEH; L XT Silva B0 4 (SSU123) (% & HXT BI{E A 70% ) , | | RDP-classifier (http://
rdp.cme.msu.edu/) X EEFZF I HATYIFN 3 IERE, IFAES A K EGETHERE BORETE 2R R T4
IFTIRSE LA AR bR S A RS R R

3 HBREHSW

3.1 B

ALAL, IHPATE Mo A DL B AR08 B pH (SR T 4800 M, Horp B3 22 8] A BILST RN 4
T FHIRE R E KT (P<0.05) A1, A M 3 00 4 A B AL R A S R T A
B 02 R 22 SRR B B K- (P>0.05) (% 1),

F1 2HEHETHEAEER

Table 1 Soil chemical properties for soil sample with two plant typle

AHLR 2% e e Tk A E Epvel

PR Organic Total Total Total Nitrogen Available Available

Plant type matter/ nitogen/  phosphorus/  potassium/  hydwolysis/  phosphorus/  potassium/ ol
(g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)

M P. tabulacformis 15.5261.280 1.05:0.06a  120£0.09a  333713%  88.08+2.97a  2.25:0.12a 193.83:21.23a  8.52:0.04a

SEH) B. chinense 1747£0.73h  1.03:0.08a  128+0.08a  32.98+24%  §7.73:5.25a  4.65:0.40b 16233:15.23a  8.59+0.0%

ARNE FRERIRTE 0.05 K F HAT %5
3.2 g e N R R s
Fi B T2k (Rarefaction curve ) 42 F oK 3 1 BE & A i § 2500 Rarefaction curves FREMNA

BEROIIR, TTRERGI B RO RN R B R e 2| S

R A AR i 1) A0 1 ZEL S 000 A i o g o R A A KT %: L

R AR LR D TR R £ 2

FEOFLABASTIIR B . ATLAE 140 6 AFEaixr g 1000

REFRERE M AR TP 22, BT LA 200 5 5 oo | = 4 Wik Puabuiagiomis

PRERST M BRI A A ) LA A RERS ISy & . . . -

5 R L B AR TR (TR 1) % 10000 20000 30000

e iy . FERA BT 5
33 j:i%éﬂ;l 5] ﬁiﬁé% Alpha g#"‘i Number of reads samples

A HEZH /Y 41 T8 7Y Coverage $8 EUER KT 90% , Ui
HIAE OTU ZK-F-_E A0 e 25 14 RE A% S W B I R A v 200 T
MY EIEA . OTUs Frn 3= T3 4 5 B2 SRl il

B 1 FEIEFRAEFREHZ

Fig.1 Rarefaction curves of soil bacteria in different sampled
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&, AT S WA HIEAE R OTUs /NTF B (HZE S ¥R B3 (P>0.05) . JHAA HIEAN 1Y Chaol 840/ T 4¢
B 25 BRI B3 (P>0.05) 5 AN T IEL0 T 14 Shannon #5450/ T 248 {H 2% S A 5 (P>0.05) . A
T+ HEAHTE 1) Shannoneven F850/N T 488 | 22 4938 21 i 2% /K F- (P<0.001) (% 2)

R2 2HMEHTLHEAESFEEY

Table 2 Diversity indices for soil bacteria communities in two vegetation zone

FH T OTUs Coverage 18451 Chaol 8% Shannon H $5%% Shannoneven 1§41
Plant type 3 Coverage index Chao 1 index Shannon H index Shannoneven index
AR P. tabulaeformis 2218+182a 0.98+0.0059a 2663+123a 6.40+0.075a 0.831+0.0011a
L8] B. chinense 2354+115a 0.98+0.0028a 2702+58a 6.53+0.047a 0.842+0.00075b

3.4 FEEH BT

PR T T eSS T 37 ARG T TR 84 AN 49 Horr 34 MR AT, A7 91.9% 579 140
HMEN, b7 94.0% (18 2) o REEDARIFHNIEATIT(Phylum) K AR 2, PRI A 3246 00 Hh
10 LA AT T (X EEERT 1%) A . AL B 1] ( Proteobacteria) , BR AT ] ( Acidobacteria ) , 2825 1 [ ]
( Chloroflexi) , 7## 1] ( Planctomycetes ) , & 1] ( Actinobacteria ) , 2 FALHI 1% | ] ( Gemmatimonadetes ) , {4 FT 1&
"] (Bacteroidetes ) , i fL SR HE ] ( Nitrospirae ) (181 3) , X SEHEE HOR AU AN TR ], #4 IR 5 B2 oh s B HRS Y
R (RS TR A P A - 48 b 3= B S I — 20 . AR JE B 1] ( Proteobacteria ) >FRFT ] ( Acidobacteria ) >%§
] ( Chloroflexi ) >77%5 1# | ] ( Planctomycetes ) > ZE 14 [ ] ( Actinobacteria ) > 2F Ll 7 ] ( Gemmatimonadetes )
SHUFFET ] ( Bacteroidetes ) >AHLIRE R ] ( Nitrospirae ) o i 2 ) Fh 22 S 3 A 45 L VA b 0 338 v 1) 8 T TR )
( Proteobacteria) £ JF I} F R T L4811 (P<0.05) , 2825 1 ] ( Chloroflexi ) A =F FEHI i 2 &5 T 468 L1 (P<
0.05) ; M H BT T7E M # Z 8] 22 5 A U], RIA B /K7 (P>0.05) (K 3) o

A B A B

B2 [IFNAKETHHAEYHH Venn B
Fig.2 The Venn map of bacterial community at phylum level( I ) and class leve( II )
[&7E : (177KFF ) Proteobacteria 28K 15 |, Acidobacteria BRAT#i1], Chloroflexi £%25 & ], Planctomycetes %% # [ ], Actinobacteria £ 7],
Gemmatimonadetes 2f L[], Bacteroidetes 4T 4], Nitrospirae LR HE R ;5 (497K °F T ) Acidobacteria F2 4T 184X , BetaproteobacteriaB-7%
T 44, Actinobacteria i 28 T 44, Alphaprotebacterian-Z8 £ B #X, Gemmatimonadetes 2f . Jifl B #X, DellaproteobacteriaA-Z8 J& T 4,
Planctomycetocia 8 B4, Anaerolinease K 4848 4

TEAN 532K b PSR 1 SO0 8T8 « B AT TR 4K ( Acidobacteria ) , B~ JE T4 4X ( B-proteobateria ) , Jifl
28 T8 99 ( Actinobacteria ) , a-78 JE T8 49 ( a-proteobacteria ) , % ¥ }d 18 49 ( Gemmatimonadetes ) , A-ZZ JE 1 24X
( A- proteobateria) , 77 %% 1# 2X ( Planctomycetocia ) , K448 & 40 ( Anaerolineae) . 497K I AL 3 =F & B = IC
D5 7 P AR 3N R — 2, (B & FRFT 18 2K ( Acidobacteria ) £ & B i i , 1M1 B2 B 18 24 ( B-proteobateria )
FEERZ, [FFE @ YR 22 50 B A i & U0 3 TR 09 5 B2 7 A o 3 2 A) 22 R i3 (P>0.05)
(E3),
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Fig.3 Composition of bacterial community at phylum level and class leve

3.5 FREED TN A AR R

FASCE 43 A R WD, A2 T TR 1] ( Proteobacteria ) AH X 4= & BE 5 Bl i &0 &2 .3 A AH G (P<0.05) , FRAT 1]
( Acidobacteria) X EFEE S5 2R E R E ML (P<0.05) , I E 1 Actinobacteria ) FH¥ £ & E 5% M
PR A5 W A (P<0.05) , ZE BRI ] ( Gemmatimonadetes ) AH X 3 & B 55 0 if &0 &5 & 3 7 AH 56 (P<
0.05) , UFFIAT ] ( Bacteroidetes ) AHX = & B 54 R 4 | 35 IEAH G (P<0.05) (£ 3)

®3 TEEFMABE(IAET)EXNFEES LB ERBMAEXNE

Table 3 Correlation between soil nutrients and relative abundance of the dominant phyla in bacterial community

T Exe) TR 4L e & L AL e

. Total Nitrogen pH Total Available Available Organic Total
Dominant phyla X K K R

nitrogen hydrolysis potassium potassium phosphorus matter phosphorus

AFFEH ] Proteobacteria -0.657 -0.886 " -0.029 0.086 -0.257 0.771 0.486 0.371
FRFTH 1] Acidobacteria -0.943**  -0.886 -0.029 -0.257 -0.2 0.429 0.086 0.371
751 Chloroflexi -0.657 -0.714 -0.543 -0.029 0.314 0.086 -0.486 -0.086
1785141 Planctomycetes -0.543 -0.771 -0.6 -0.029 -0.143 0.429 -0.086 -0.2
FLR A Actinobacteria -0.943"*  -0.886" -0.029 -0.257 -0.2 0.429 0.086 0.371
ZEPAE ] Gemmatimonadetes -0.771 -0.886 " -0.371 -0.2 -0.257 0.371 -0.029 -0.029
T 1] Bacteroidetes -0.319 -0.58 -0.232 0.406 0.143 0.928 ** 0.377 0.406
M ALIZE R ] Nitrospirae -0.143 -0.314 -0.486 -0.086 -0.429 0.486 0.143 -0.257

*% P<0.01 * P<0.05

AL TR, G280, S0, A R 2l k470 - SR B AT S0 5 56 0 o 2 2 PR e 4
PR SE IR . RAD 4087 W | 35 —HE P Sl e TREAS h 94,7200 (728 5 55 — P Sl e 1 RE A Th 3.00% 1)
A SRR 97.72% (K 4) .

4 it

A 1 PR I R R AR AT 2 Bl N TR 282 AN T VR 2540 I L 2 RE v iR Rl £ T, AR
SR AR B - R A A, HLE o 5 TR BB M 110 s IS o - AR i v AN B R 5 [RIARE , 0T - R e A0 B 0 1
B S 75 5% ( Coverage ) BIIRF] 95% L L, FBAFE G A o BT 40 8 260 . BEORAR U A R A i A 9k 1+ 18
T FRAT R, (ELRE R AT AT — 2 AR, RE NS SO LI A 5 X3, 2 AR A IS TR 1) - A R VR 454
4.1 2 PRSI L R Wi 4

i3 A e A T R S A IR MRV A5, A DR IO =S B PR, I Hol X (5 B
P TG B TAR AR . ARWFIEAE 2 ARG ERE & b, 40 56 %8 02 A8 I TR 1] ( Proteobacteria ) | FRFF B ]
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( Acidobacteria) F14¢ 25 B ] ( Chloroflexi ) 45 37 /177, H Al Bacteria

i AZJE B 1] ( Proteobacteria) (R FT 1 ] ( Acidobacteria ) g o0 o ilith P. tabulacformis
AIAETSTIT] ( Chloroflexi) 3972 2 Rt LRI S F o 4RI chinere
FOANARES BT AR A L] L S ] |
O R RME, X REE S T AR E T E O g - AN
(Proteobacteria) JRAYE L0 i LB LS BETE i i B A ™
LMk RADL B SR s e 2 S a5

R -60 L L

RTE2 PR AR FR T ) A S M R, R 20 S0 0 10 20 30 40 50 60
PR A+ SELAG I 2 84 ASAT 495 Horh | R B R JESAHH IR DAL GA-1256)
A O B4 TR B A T T T 9 ( Acidobacteria) 1 B T E4 HEEES SR T TR
2 ( B~proteobateria ) , 33 5 X1 ¥ 4520 BF 52 45 AR AL, BY Fig.4 Representative difference analysis ( RDA ) of the
XA S A7 A 3P HE W fe i, 1X2Y  relationships between soil physiochemical properties and
Mg R it T, RS Mg SRR TR (B AL F4H R A bacterial communites under two vegetations
S i SRR W SR B AU

I 1] ( Proteobacteria ) J&— KA | 128, 7EAR 22 + S A0 R BEVS BT 5% b ELA AR i A AR X 2 BE 27280 L
LS RE S YL A I AR R, T ARG 5 LR E RRE ), R TR B . A PSR, BRI TR
AT ATE— @ R b R I BT 570 & s i = . ZR R ] ( Chloroflexi ) J&— @ 1 G A 1E
FH, LA CO, Rl 7= BBt A A0 B, PR AR AT ML & S (I 39 b LA e 5 1200 b L T A7 b R 256 57 i, +- 4
A REE K P IR D 4 3 T AR B 1] ( Proteobacteria ) 1 = i I 25 I T 80 b+ 398 | 2825 1 ] ( Chloroflexi )
B 3 35 T e 39 (AR AT BT ] ( Acidobacteria) I8 =F BEXE P [RIZN G B 22 5, A A Kl R vp
A WA DL BT (RLAEAR AR R 50 W) ) 3FE N 08 LS e - SR W TV 2L 1 5 |h TS [ R g A R AR P A
FEZE5 PR A A DL R RECRE AR, SRR R T R YA i i 22 5 0 0 5 4esA L, s
HRIR 237 B2 A VR P A 3 (S TR AN AR 3R s HLZE B RE 79, X g A o 52 L A
K, BEIBCR 5 3R 53 5T, 3 3 TS AL & B A S AR ; A8 TE 1 1] ( Proteobacteria ) 7EAT AILJBT 7 5 44 /51 11
SEEA M IS G AR AE (SR ITT] ( Chloroflexi ) B3 G 7R A AL & S B UMM AA AR A= A7 . 3% W] BE 2 DL AT
T AR TR TR T VNSRS TR TR P A 22 8] A A A 2 2 S Y D AL

FRFT R 49 ( Acidobacteria ) J& FRRFF I 1128, J& —Fh B 5 AH XS 58/ I 40 B 1128, (H 383 DA v =F & JE AR 7
TR R BT T (Acidobacteria ) 22 H AR i dth FLIR PR SR B PRI T S A RLIMARS 1
SRR BZ A R AR U] SRR T REAEAE R AL Rt 1) . SR TR ] FEE LSS o BIE R AR B-A5TE IH
o, HAL FARZ BRI AR A i 1R R A, T o RIS TSR A B A RE ). BB R AN RE S R LR A
MU o= A R S e — TR T 1 o AT RN B S T BB WA g — e s &
B, B-EIE B 24 ( B-proteobacteria ) & BEAI KT -8 JE F 2N ( a-proteobacteria ) B SR AE 45 R — 5
SR TEAN I3 SKF T BB Y = B A Rb R o 3 v X e B 25 5%
4.2 2 FEGEEANT HIEMA Y Z R

SRAER HHE R LRI B AN A 37 11,84 N4, 168 4~ H 296 AFHAI 485 ANJE K7 S AR U > 97 %
FIFFH1IE R[] — OTU , AR R 1 OTU 4300 R 2218 (JHAR ) F1 2354 (4540 o T WIRETS ZRE M 2 iR 11
AR IE B SCBEAE bR, T LI A — R 5 2 RE PR TR BOR SOk, B A998 5 Chaol 4544, Shannon $i5 £ Al
Shannoneven f5%{, Chaol F8%E HIR AL T - AR A b ) Bl S, (88 R SRR BE i b A= 9 3 a8 B e
Shannon FEEUS I+ G W) ZAE 1 (DB , TV 2R 18R ; Shannoneven $8 80878 T3 UE Y)Y Fh 73 BC Y
PRI (BRI 6B Py i o3 BC S SRR R o U R T 4 R R 2E A2 R 1 DR B T 14 I -3 A= 285
WA E MDY S AT I AAAE R R 3 AR e 2 A DU FAAE b R SR R
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8 S % 38 &

4 BRI S5 HIEA R RGN Y BRI R TR A K EKE . AR, 2 PIFE AL I T
Y Chaol F8%UF1 Shannon F8 (& S A B & | HIEAN 1Y Shannoneven 8 505 B8 A i 424 i + 3 /N T~ L8 Hb +-
B, UL, SN R I T SR ZREEALE 2 RE A T JC W] 25 S (E IR M - A TR VR 0 ) 43 T
ORI ER T AN [RRE RO 1388 IR W ot ) A i B P S5 A A TR Bl 23 5 BR R PR | R T s IR v 2
PRV R A AR THAA R SR F e K LR, %ot S W B I ( 54 FLBREE 55 ) 5038 9% e A oK, it
TAEAS 20 R A AN 5]

TIEREY ZREETT LU b R HEAE Sy R, A WEFESRE  ANE 2 e, DRI B nAC i A
LRV W SRR R 0 . A SRR RS 245 RO IR RE B T Al i 2 AT
B D), MR NI 285 2R | T AR A6 DA PR R o+ ST 0 TE 28 5 5 SR, AS WIS ) IRE @ Y vt i e, - 3
A BT R A S R AW A T S b 1 ST RRER YA R 2 AR 22 A O X i — )
PR iE o S LRV 2R IR IESE
4.3 TIEFRITXT A BRI R (1) 5

WFFEREA , L IREFR 0 i REAS S ) 1 S G W R R e A, TS [ R 114078 3 40 o A0 25 A A 1 3
R, SRR EA 2R AR R80T, 28 IE BT ( Proteobacteria ) 5 i fif 2 i 3 f A ¢,
FRFTTE T T (Acidobacteria) 54 0 2 61AHOC ;38 RAD Z5G 70 i A HLT 2R 280 Bl AR 2 1t
TSN TE RIS A B e, F b R S U AT 4 LR R R, EL BRI DR TR A R A AR R
97.72% . ABFFEALFW] A 1 3 B A LB 2 5 AVE RO & B 48 0 IR T e A SR Ay A R O W
S XU T 2 AR T S R T AR A RS R O W 2E S RN OR S B R RIS AR B E R
SR, A AT 4 25 S B3 R 0 A AR BLARUK - | PR M7 DR v 3 B A T, 4 v L3I g, e
o 2 I AP S A LT, SXRERE AT LA 0 b S SOT 4 s 20 T R R A A

5 it

L AT A v I R ROR A3 B 2 B[R] R T O 2T LA A R R A i B R,
3 DUR S50« (1) R b R0 S 8H b %) - S5 40 187 3= B2 R0 Z2 AR TC W) 8 25 S, (EL Y b - S 40 TR 7 00 ) P o3
BeH S AR T, (2) PR Bl 3 i D0 34 T8 1] 28 22 JE 1T 1] ( Proteobacteria) | FRFF T8 [ ( Acidobacteria )
HILEA T T ( Chloroflexi ) ; 322 (34414120 Hy BT 14140 ( Acidobacteria) , B~ & 1 44 ( B-proteobacteria ) , it 2k B
44 ( Actinobacteria) ; HAUCH LA T TH A TE B 1) AR 25 1R 10 P 5 22 [B) () 25 5 3 3, BRI PAs Hb - 38 i
AFFE TR ] ( Proteobacteria) At & B i B (I T 46 W b £ 3 | 2825 B4 1] ( Chloroflexi ) =F & & H) i 25 25 T 585 M
(3) ZBJE 1] ( Proteobacteria ) 5 1= 38 AY Bl fiff 220 &% 1 122 0 35 SAUAH ¢, BRAT 181 1] ( Acidobacteria ) 5 4 & . 3% T A
K BMASKTE , Bl fife RN 42 O RN TR VRS2 MO, W I8 IR 7 i B R 1038 31 979% LA | J2 5 1 240 71 JF 7%
195 5.4 S <91 1 b+ 455 I NN U VERTHE /A R s oS O o 2 5 A G N PR A ¢ SN S =i 6 S S Y
Fet vy 1 SBNE Ty UG 2 SR 7 - A AT, oA R AT LA A0 -3 57 05 SORT $ m A RE 2R A F
FELE R IR INBIe LA [ AE A - S92k W e v 2H 1 S Z2 A VBRI B0 | (W] , oAy > b R A7 A A 1 )
PR 208 S A R bR 5%
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