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Abstract ; Microorganisms play an important role in the biogeochemical cycle and ecological function regulation of wetlands.
They have a major impact on global climate change and are critical for maintaining the health of the global ecosystem.
Taking the coastal wetland of the Yellow River delta as the research object, this study explored the composition of the soil
microbial community, rhizosphere microorganisms, environmental factors and their internal correlations and influencing
mechanisms by collecting the soil surface layer of representative vegetation communities and part of plant roots. Research
results showed that there were differences in microbial diversity among areas with different vegetation covers. The microbial
abundance in Phragmites australis and Tamarix chinensis areas was higher than that in mudflat, Suaeda glauca and cotton
field. Moreover, the microbial abundance in mudflat was significantly higher than that in washland and floodplain. The
structure and diversity of soil flora were significantly higher than those of rhizosphere microorganism: the Shannon index of

soil bacteria was about 4—35.5, while that of rhizosphere microorganism was about 0—4. The soil bacteria were mainly
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Firmicutes, Proteobacteria, Bacteroidetes and Actinobacteria, accounting for more than 90% in all samples, while
rhizosphere bacteria were mainly Cyanobacteria, Proteobacteria and Actinomycetes, and the differences of flora structure at
the genus level were more obvious. The species composition of bacteria in different habitat types and the microbial
composition of different sampling sites in the same habitat type were different. The content of environmental factors was
related to the habitat type, SO and NO; had the highest significance. The content of Mn**, Fe™ and hydrolyzed nitrogen in
vegetation-covered areas in wetland soil was lower than that in bare mudflats. Redundancy analysis (RDA) showed that pH
value had little influence on the bacterial community in wetland soil on a small spatial scale. The explanatory rates of
environmental factors at the phylum and genus levels were 89.7% and 86.8%, respectively. K (23.4%), NO,(11.8%),
Mn*(9.8%) and Na (8.0%) were the main factors explaining the structural changes and composition of microbial flora at
the phylum level. This study provides an ecological perspective for understanding the influence mechanism between wetland
microbial diversity and wetland ecosystem function, and help us to understand the distribution and structure of bacteria in
the soil and plant rhizosphere of coastal wetlands in the Yellow River delta, which has important guiding significance for the

bioremediation of the degraded coastal wetlands in the Yellow River delta.

Key Words: coastal wetlands; soil microorganisms; rhizosphere microorganism; driving factors; flora structure

IR Rl AR A S R G Z M B AR 2R AR S U AR BUE R
T R AR AT WL A ) o L2 B A, T A SCE J S A PR TR A LB Sh A | Re i L s R
FAMAIEIR G R A R W, R A 2R X T A 2 R e R R 55 T g i
A AR ZVER A B THE R E DR 8 (% 2R D DR xR s R B SRR M A S R
Ged FEARORA B L ITARSR MR - MR WA R S5 R AN T AR Y T R Bz B

] = A PRI D AN 3 R A M X B A e o 2 BRIt 2 — ¢ R S b Rl -
VYR AR LA FH R BR 4 XA 2 — |, 7ENR M A ) R P ROK T b R FE A AR T o T B i
R TS Y S A T, i 1F 22 5 2 e ™ o AR AL, BRI/ N R Wk IR AR e
R XSO RR RN 2 R it S E ARV A, B R Bt SRR W 697 Al S 2 S R M AR
BRGNS RE R A AR, Y 5 L EIREE AR B, 0 A MR R K IR £ R
PSR SRR 1R AR GE A2 Y R M RN i DU R AR e 1
A IR T AR SR HRTC A B TE R R T B0 = A U P A B S A, LA AN [ 2 B A
R0 Stk ORI A 2 RE PR S 2 SRR A T L S B AL 0 Y8 0 v 94 5 35 0 O ) L S
YIS RE AR PRSI 2 U AR S AL pH (B AR PR IR, 6] e e AR PR A My R 2 A
ARk i A B 5 200 R v A A AP AP ORI o A O BT = N ST s ol A WO R v Z PR SR R
(R BFFE B E) 20 tH20 90 AFARATE AT AL PR & 0 PRI DA X b - S A W W B B 7 R s )
KiE

ABIEFE LA BT = A PN IR M R R R AR PR B S X 4R Gt g el 0 e SRR - R A AR P
YA EAT T RIE0E5E , B AR AN SR PR Y05 U By O 4 K 0 BE AR AR, 20 B A= eI 5
TIEIREEN T Z (A BN TSR R R DA TR = Ay N 5 8 14 A W) R AL A IR R B R E W A 2

1 RS

1.1 ARSI HELL
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1.2 FESLCREE

AT BF SNSRI, 2018 47 5 H 3 HC XS AR 2 1 R VR O S R AR A R R R | LR
Wbt 1 AE 13 ASSRAE SO TR A X R T RAE (T8 1) o R IERE SRR, 15 28 25 IR ISR 2 A ML R4 AR 55
JTR SRR IR 5 S BURE I FHARBHCR B 20 em x 20 em REJ7 P32 (29 0—25 em) 14 B REE S EE 3 1K,
39 ANRESL . N TSR R MR R AR MR, BEEE T 4 S OR R, RIS 5 AR B RE kR
P2 A AR PR 3 R AR O MRBR - R (R 1) o A FEM S AA AR RS AR A TR 30, SR
JEIR BN L RS R 43— RS TS IS, 43 s A TR FLAR A 0 1 P B o
SE 3 73— T FE-80°C MRS h IR VR AAE , 3% B A B8 AR ) R BRA R .

F1 TEREARESRGRR
Table 1 Soil sampling sites and description of ecosystem situation

B i AT SgE A RBLAN IE

Sample Habitat type Longitude and latitude Description of ecosystem situation

HWI-1 Jei s LR P E T AT SRR, 75 0.5—1 m

e 119°8'48.87"E e SHe 1 1 B e AL e b 3 .
HW2-1 GEALT: 37°45'46.69'N FERE SR L =5 Fgize ) Bk 0.5—1.8 m, B BE 202K 60%

e 119°7'37.10"E g ] e . g .
HW3-1 B AR 37°44'56.05"N TR L 235 RS A0 RN 3 #k e 0.5—1.2 m, B 35 FE 240 80%

B

119°9'21.57"E

HW4-1 BERIIX. 37°46'6.62"N FERE A R HEARREMD, B 0.5—1.5 m, BL R 29 60%
I 119°9'15.7"E S S g T AN e »
HW4-2 PSR 37°4676.04"N FEREISRY N P 235 BRI, Mk 0.5— 1.8 m B W5 65% 75
118°57'3.81"E ,
HWS5-1 v 37946'41.7"N READ RGN ZEAI DA, &
_— 119°11'3.82"E e s e e "
HW6-1 B IX , , TR SR DL R M % h 3, B 0.5—1.0 m, B R BF 45% /24
37°45'18.36"N
X — 118°56'42.93"E S 1 o P S
YWSI1 Jil H BT 37946'19.14"N MBS TR DA S A LA i A 8 R 35 A 2805 B
U 119°0"32.53"E X X ,
‘,EQX l Ny ;X q//% Fhe s A iEE'
YWS2 Vg1 37939'23. 15N T BRI A RERR B PR R A B
118°57'44.49"E e ot o "
YWS3 W , . FEHE T LR 3E o 32, Bk 0.5—1.0 m B 355 50% A4
37°36'55.54'N
118°53'44.87"E e e o o A
YWS4 a3 , ) FE R NARH B E5 0.5—1.5 m, B HE 70% 754
37°31'36.52"'N
, 119°11'12.67"E ons A 1 A B ) SHe
YWSS T8 FE B3I 4 e ) ) VAR ) Rl A 2R R 4240 55 N 295 3
37°45'24.84'N
118°32'14.3"E e e A
YWS6 T et HEHATR LB S 5 | BRES 0.2—0.6 m, BRI 10%

1.3 et o e

+4% pH H pH THIE L LB F/K (LK EE 1:2.5) 3242 15 min J5 A9 L8R 3843 R A SR 2
SLVE(TN) FH A7 R TH -0 EG R 0TI 2 5 Fe™ AT Min™ 75 R FH O IR W AT 0 2 5 SO Fl NOS 3 R
B REEIE ; 1% NO, SRS -3 O BE TR A TI0 5 7K A R B ) T2 0 2 5 A 4
BN DG RE B s 2l 43 O B e il e
1.4 I35 DNA $#2HL PCR 94 S5

P& Fast DNA SPIN Kit for Soil 1271 & 48 B 5 A= My 2L A S DNA R 42 0 21 1Y - 58 DNA Wi T
70 WLICH TE 28 vp v, BLAR B IGS # 4 B s Ui I 10 AT Ve . ALK A S , X 16S rRNA V3 +V4 (4
) KT 38, 0B 51 B 518 . 338F 5'-ACTCCTACGGGAGGCAGCA-3' & 806R 5'-GGACTACHVGGG
TWTCTAAT-3", ffi | llumina Hiseq il /55~ &5, R SR 35 W 7 ( Paived-End ) 177 35, #4 2/N Fr Be SCE 4T
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Fig.1 The monitoring site in the Yellow River delta wetland
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1.5 Bt

13X} Reads $f4% 1€ , OTUs ( Operational Taxonomic Units) 25 (97% ) , It AT W) Fh i B S =E o041, 16
TREES I FR A A, 80T o ZREPER TN EEL, f145 Coverage , Simpson , Chaol , ACE FI Shannon $8 50T HEAR
W Fh ZREVE, JE— %) B ZHREVES0HT ( Beta Diversity ) F1 5 2 W) 22 -7 20 BT, 32 4L 5 22 0] 4 25 5
AT 1EPE UPGMA ( Unweighted Pair-group Method with Arithmetic Mean ) 73 B4 Fh 2 BCFALL

i | Microsoft Excel 1 Adobe Illustrator 16.0( Adobe Systems Inc., San Jose, USA) #4744 458 11 Fn 22 il &
., it Alpha ZFEVEHT, Gt T &AL 5 U7 55 B Ace F5 %X, Chaol $5%0F1 shannon 5 %%, i FH QIIME #X
i B ZREE A3 AT RAVTAS B S AE YRR 2 A T ) 22 5% . Bl SPSS19.0 (International Business Machines
Corporation, Armonk, USA) A, R HI T30 8 (PCA) AR 34T (CA) 7oA S BAL PR IR (8] 9 5C &% , 3%
P2 555 LR P<0.05, KM Canoco 5.0( Microcomputer Power, New York, USA) #{F43 47 H e #fb i 5 +
SEANTAREIE ZREE Z A B R U2 18 R I 2540 1) = X7

2 HREH

2.1 EIERRBRISAE A il e 25 R

1 1 AR 5 ( Paired-End ) FEEA0 G , 13 > AR ILSRTS 853672 2545 50+ 91l ( Effective Tags) , Effective
Tags ‘P24 BE 4 i #E 411—421 bp Z 18], i PE Reads J¥ 51111 86.28% , Jii {8 =30 1A% 3L £ 7 L h 3L 44 1)
95.5%—96.08% ., JT 5| (1)K B FE IR 206 7 91 DG C 8085000 e AT 7 A 5 DRI R 1) DG DR IE T U E i dh 2
FEPE SRR S0, 13 SRR IAE T 27 11,54 40,143 H 282 B .627 J& Fil 705 Fih, i
Y ZFEEFR RO 358 W3R 2, IER 2 WLIE 25 AR IX (HW4-2) ) OTU %2, & T HAL M X, f/E
Y45 BEHE4L( Chao 1 8%UR1 ACE $5%0) W 5 A AE K X BT ) ~F RS TREIR A L (HW -1 YWS2 Fl
YWS6) B#iZ X (HW6-1,YWS3) FIAR H X (HWS5-1) , ¥ {8 3 (YWS2) ik 4 3= B2 B A 1) i ik ( YWS6)
FIRHME(HWI-1)

Fr AR %L (Shannon index ) J& [ WAL A YA Y1 2 HEPEIG ) — B R BB, IAIEL 2 Fi13 2 mT LA H 49
T B 1 B AR BRI AE 4—5.5 Z 1] AR Bt o A e 18 5006 TR 208 0—4, Ui B - 98 41 DA R 95 25 40 Fn 2 1
P K THEARBR AT . ARPRT OTU =68 BE AT B IE PR T AR B ack 2 A 1 B AR AR 1T, ATt 1 A= 2546
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B2 HFmERIEHME
Fig.2 Shannon index curves of sample
R2 WMEVHESHEEHREBEE
Table 2 Microbial diversity index and coverage of different samples
y o N — ZREMEFEEL Diversity index
FEA BRI HITT _ _ _ _ Pk R
Sample OTU ACE f8%k Chaol +8%% Simpson $8%{ Shannon $5 %% Coverage
ACE index Chaol index Simpson index Shannon index
HW1-1 497 518.54 517.3 0.036 4.587 0.9994
HW2-1 541 557.77 631 0.022 4.778 0.9993
HW3-1 513 534.96 543.27 0.018 5.079 0.999
HW4-1 446 525.88 540.23 0.046 4.341 0.9989
HW4-2 621 629.25 636.79 0.039 4.685 0.9995
HW5-1 299 317.25 353 0.322 2.366 0.9996
HW6-1 483 517.41 531.75 0.026 4.853 0.999
YWS1 477 496.01 552.6 0.034 4.641 0.9994
YWS2 585 607.29 642 0.019 5.048 0.9991
YWS3 410 419.52 425.33 0.033 4.222 0.9996
YWS4 443 527.96 488.05 0.065 4.325 0.9991
YWSS 526 539.11 550.47 0.019 4.751 0.9995
YWS6 460 488.36 502.272 0.028 4.796 0.9992
HW215P1 374 386.37 390.73 0.211 2.701 0.9996
HW215P2 339 356.47 360.79 0.518 1.631 0.9994
HW315P1 510 525.71 558.46 0.081 3.719 0.9994
HW315P2 296 320.57 327.89 0.607 1.367 0.9994
HW415P 208 289.06 275.08 0.591 1.037 0.9990
HW425pP 165 225.96 224.00 0.740 0.535 0.9992
HW615P 197 404.34 309.45 0.421 1.216 0.9989
YWSI5P 364 385.96 410.87 0.070 3.802 0.9994
YWS35P 443 548.43 546.47 0.139 3.044 0.9983

OTU ; #:4E 2 5147 Operational taxonomic units

2.2 BEYREE SR AU

TEPTA N SEREAS | e ) R B B R I AR (181 3) o FEARIYT I7KP 23 26 b = BE R+ 9 4
A —2, FEAFE I H ] ( Proteobacteria ) | JEBEE [ ] ( Firmicutes ) fUFTF 1 '] ( Bacteroidetes ) | Jilt 2% &
I"J( Actinobacteria) | # % ] ( Cyanobacteri ) JEH # ] ( Verrucomicrobia) 2% [ '] ( Chloroflexi ) | 77 %5 i | ]
( Planctomycetes) .FRFF B 1] ( Acidobacteria) AKBER ] ( Tenericutes ) , H:Hp 40 ER 4040 LUBRRERE ] ARTEH T U
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FRGET TR T T 32 X AR A TR T ZE & A &3 7 LR T 90% , iX AT g R W 1 e AT 1 v i A e
M, 3% 5 Z BT ASTEAT B IR S DGR R 2 ST 25 SR KR, 5 e YA e AR B A o 1 O 4
BERA: TR (B 3) AT VAN R 3, F R Y B A AT T 1] i A RS BE R T ], A L 202
EHBE 90% A BIZHTE R Patescibacteria

100 . 100 i
I
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3 B Cyanobacteria W Patescibacteria
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= 2 40 m Acidobacteria 40 B Actinobacteria
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20 20
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B3 FEmP@EEEEIIkE LRAXFEE

Fig.3 The relative abundances of bacterial communities at phylum level in samples

Kl 4 NEET Beta ZRME TR AT UPGMA R 5@ /K-F LA FRERIZS S, 7RIS rf A i i
SEIT AR, RN TSR A ) ) A A OB L, TR RSN TR A IS A5 A P, YWS3 F HWS-1 5 H AR A 13
M a 22 R K, YWS3 H B9 41 06 3= BEHE A BT 10 PP AP 2D, HW5-1 DL Coffea _arabica _coffee M .,
HW1-1 5 YWS2 ¥y 20 siAH L, (25 YWS6 HFh 240 AR L PR . il I B 30 SR AE sk 26 0 285 4 o A [
YWS1 0B 43463 %) , 1 Uncultured_bacterium_f_muribaculaceae 76 YWSS R EEFA G . EEAMET 10 1)@
$5 Lactobacillus ( FLFR W J& ) . Uncultured _bacterium_ f_muribaculaceae . Rhodococcus ( ZLER T J& ) | Bifidobacterium
(WU AT ) | Coffea_arabica (WIMEJE ) | Thauera (R ICHE ) Ruminococcus (i H BRI B ) | Ochrobactrum ( %5 H
FFJE ) (Flavobacterium (BTFFIAJE ) \Escherichia_Shigella (Y27 IRAT IR ) , £ EE )8 T EE TR AT
TYIRBR A HW3-15P1 5 HW2-15P1 BRI EESSF AL, L) Lolium _perenne fy 3, T AW AR B 48 1 25 44 LA
Coffea _ arabica _ coffee 3 ¥, £ K W 757 10 89 )@ F A5 Coffea _ arabica _ coffee . Lolium _ perenne |
Pseudoalteromonas ( & 3¢ & 5. Ml & J& ) . Oryza _ meyeriana . Vibrio ( 3K B J& ) . Streptomyces ( 5 55 W J& ) .
Photobacterium ( %K &) Pseudomonas (RHMIH & ) . Marinomonas (N EE) , FEEE TiEE] A
AR e T

BT = R A B B RN 254 1 25 S 1 TR B R IR [R]— AR SR R AU R R AE S R U P 22 5 AN
IR AR B2 T AR ) b 22 52 K ) — KA R AR R S P RV E I 2257 0 HWI-1, YWS2 [ YWS6 Sy i i
Mo, A DB R 5, AR T DK B R R IR O TR BE R 1] A 1 1) AR ) R 1) R
YWS5 Syttt FH B ¥E O, HC A0 T 2 BE AR O O AR TR 1) AR TR T ) R 1] SRR RE TR 1) A i 1], R0 X
(HW4-1,YWS4) SHBIR S X (HW2-1 HW3-1 HW4-2) & 13 AR T, MU JRRERR [T B TE B 1] iR
I AT B T TR B ) 5 Sl e A o DX AR DI S R - B 22 S AR S s ( YWS3) Hh 8 I T T ) LU B T T A8
JEE T HWO-1, JEEERR ] R i 1A 1 TAY 3 BE MR T HW6- 15 i HH (HWS-1) LRSS A 1] B0 = 2806 A0 T
PR F AN ERER ] BT TRER ], X — R SR R 1 E RS AR
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Fig.4 UPGMA cluster tree combined with histogram at genus level
UPGMA ; JEMIALZ F-347% Unweighted Pair-group Method with Arithmetic Mean

2.3 BMERETH T A W TR S A B A DG AT
2.3.1  HHERREE R NP R HAH e

AN [ Y2 VAR 8 MR i R BRI T L3R 3, -4 pH {EVE A 7.7—9.0, WA 5T IX {0 M 1 5635
BRI, BSRE PR K ML T 2 IEAESC, R 7 SO5 F NO; M AH G M fe i (% 4, P<
0.01) . KA S RALE R (M 6.9 mg/kg F] 52.7 mg/kg) , (5 HAts DA 7 i I i B AR G 1k, Horp KR
B HELE A D i A e, T DX R 1K, X AT RE S A AU E I R R b A G, Fr A HEa PR B T &
B A AERELE 40:1—50:1 Z (8], R E S SOT MR B EAHOC (36 4, P<0.05) , JoAH B 7 35 1) 18 W X 2k 4t
T E . BT AFEAR NOT & AR AHXT R  (F A 25 M IX 1 SO 1 NOS 73tk = 1Y FH B 30
X, B A AR 5T R W i T e 2 e 2s + e p AR PR | IR W R A i 8 B T TS B, SO A
NO, BRI Ry e 2 (0 B - 32 A 7R A W R v 2 2 AR AR T
2.3.2  HIHEAEE R S YRS S AR OCPE S B

It LA HT(PCA) Ha7n T HIEREE 2 B A E R, X SR i FRRAE(E > 1 20 HAS AT,
fRBE I 221 87.64% (2 5), PC1 5 B 21 30.76% , 5343 B1 B 1 (SOT \NO; ) Fl4: J& PHE F (Fe™ |
Mn**) SL38 IEAH O AHSEAHT (CA) A A G (£ 4, P<0.05) , PC2 [ 807 24110 21.26% , 5K it R % VI HH
X, SHAE R A R R B2, (5725 13.68% 1Y PC3 X} pH 1 R 7 faf 42 /& & 1E AH 5, PC4
AR R 11.92%, 5 L FR M NO, M CHH &, B FRMERIFAEFE (£ 4), PCS HEITEW
10.27% , 151 FEAH G -8 ff £ 22 F 00K P K Fll Na,
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Table 3 The main environmental parameters of different soils
FEh EC/ Fe3/ Mn**/ S037/ NO3/ N0/ HN/ P/ K/ Na/
Sample pl (ms/cm) (mg/g) (mg/kg) (mg/g) (mg/g) (mg/g) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
HW11  8.10 5.80 29.97 476.47 2.07 1.27 1.03 24.46 613.2 17690 14935
HW21  7.95 0.64 28.03 689.92 2.17 1.41 3.20 24.60 631.8 16580 14450
HW31  7.71 2.80 39.55 597.96 2.44 1.43 2.53 35.19 654.8 18085 10270
HW41  7.84 7.37 26.78 887.28 2.54 1.28 0.75 24.49 664.7 16280 18340
HW42  8.11 0.38 28.16 573.83 2.10 0.64 0.63 24.23 690.3 14420 17955
HW51  8.21 6.29 23.27 604.8 2.12 0.86 6.00 44.75 701.6 13310 12000
HW61  7.85 0.22 20.44 465.19 0.88 0.06 2.71 38.27 704.25 17425 11975
YWSL  7.92 3.86 26.14 524.61 2.32 0.90 3.98 52.75 816.5 15920 15280
YWS2  8.11 1.18 34.79 870.71 2.50 1.34 1.53 24.74 735.6 18525 16270
YWS3  8.20 2.54 35.40 838.66 2.28 1.00 2.22 6.89 809.6 19460 18480
YWS4  8.44 0.28 22.17 501.56 2.09 1.04 1.38 20.98 753.6 17300 15115
YWS5  8.03 3.92 22.4 468.58 1.81 0.42 1.15 17.38 751.2 16680 19410
YWS6  8.95 0.46 22.62 529.65 2.16 0.93 4.41 17.58 705.9 16450 16000
EC. H1 5% Electrical conductivily;HN;ﬂ(ﬁ?ﬁ Hydrolysis nitrogen
F4 TERBRREHNEXREBUER
Table 4 Correlation coefficient matrix of soil environmental factors
pH EC Fe** Mn** S03” NO3 NO3 HN p K Na
pH 1.000
EC -0.314 1.000
Fe** -0.350 0.049 1.000
Mn** -0.169 0.184 0.538 1.000
S03" 0.059 0.320 0.590 * 0.594* 1.000
NO3 -0.043 0.221 0.647 " 0.530 0.834"" 1.000
NO; 0.270 0.039 -0.235 -0.163 -0.062 -0.067 1.000
HN -0.410 0.238 -0.169 -0.302 -0.136 -0.137 0.519 1.000
P 0.189 -0.162 -0.102 -0.348 0.056 0.013 0.123 0 1.000
K -0.091 -0.249 0.528 0.261 0.277 0.039 -0.405 -0.482 0.155 1.000
Na 0.223 0.075 -0.084 -0.086 0.317 0.238 -0.533 -0.636" 0.353 0.079 1.000
# P<0.05; =% P< 0.01
x5 TEMERSSHMEFEHE
Table 5 Principle component analysis and factor loadings of soil samples
R E ke J 43 R
2H R Total variance interpretation Component matrix
Composition ARy 11 /0,
p i g Canlat
1 30.758 30.758 pH -0.149 -0.487 0.591 0.489 -0.301
2 21.256 52.014 EC 0.173 0.491 0.301 -0.631 -0.004
3 13.681 65.695 Fe* 0.794 0.278 -0.274 0.224 0.187
4 11.919 77.614 Mn** 0.772 0.066 0.190 -0.063 0.224
5 10.026 87.640 S03” 0.766 0.283 0.496 0.064 0.012
6 4.492 92.132 NO3 0.775 0.429 0.155 0.262 -0.230
7 4.206 96.338 NO; -0.475 0.444 0.448 0.467 0.197
8 2.036 98.375 HN -0.510 0.734 -0.009 -0.063 0.327
9 0.958 99.333 P -0.085 -0.434 0.301 0.061 0.820
10 0.555 99.889 0.541 -0.331 -0.525 0.311 0.225
11 0.111 100.000 Na 0.363 -0.692 0.344 -0.474 0.025

PC: K41 Principle component
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FEA A 2 B 2R 28 DU 3 2 ) A S PR 8 (P<0.05) 5 J& /K P LI SCHERE Wi IR Rl Fe™ (14.5% ) |
NO;(11.9%) Na(9.9%) Fl NO;(9.2%) , (P<0.05) . R, 3= ZE 52 0 10k 1 198 410 B BE V% 485 4 B 3R 858 TR 7
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Fig.5 Ordination diagrams from RDA of bacterial community structure and environmental variables
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3.1 HEERRBRGE YT SR AR

M S R AR A HLEZ TR AR S i H A 2R R A - R SRS | (A5 00 b A0 T A 7 B AT A X
e ML AR AR S T RE , SR AR R TS [v) S (14 10 b+ 3 R BT R S5 R RO AR LR ) R T TR KT I
WA YIREIS AEAE 22 5, TSP A i LU I BT ] JRRER 1] AUAF BT 1o 3 (AR [R) 2R v T A A B R i S R
FREZES, W0 HWS-1 RSB T TR F R, YWS3 A AR G 1T R BE R, YWSS HbT i 1 T80 B
[ S 240 BT 1) = 3 R 45 4 38 52 B R 5 1% 52 0] | AL 22 R T L SR T - S8 G2k W A 0 1) 2R . BT = A
UH LA g = DX BRI DX 3 DX R 1 AR BT B SR I I A 22 5 o AR v S R A 1) A T 4
B RIE TR TR ], b g e 0 P FBE A 3 50% LA |

MR BRI R AR, SRR S DU T R rh SRR BE TR ] 0 2 58 LT 43 il AN ) [ R
SRR PR IRAE  JERRERR ]2 I pH RS R /N HU R AR RO SRR BR 1] P 4 2E AT B R ARR 2
FEAT B FE B KA A AR rh S 4 FE AR A AR TR B 1 S R X 1) = B, 7 LA A 4 DX 3 A
st I W WAL ST A BN S 9 1 A 1 2 = I NS R i 9 e A e o 5 ey A Ity A
AT TR AN, B-78 T o X FE TR P AR X 2 BE YR 1%, X 5 2 BT B 5 48, MIROK DR 3 i 2R DA )
I BRI AN A F AR TR, BRI T R 5K TR Y NH; ARG v AR TR R
1 R AL RETCHL F SR FIDGRETTHL A 7 BB AT BN 1 20 8, 49 T ) AR 58 2 BRL B T Js TV Ve 40 e, RE RS 7 ER
KGR RIS, R BRES RUMBE R £, AR K RUTR I R T2 0 A5 SR TE TR AE R 1T vh e K I 2,
CTE KRB AR K A kB, 325 7T 6 E R 8728 8 1 40 b (9 It o & 14 I8
( Desulfosarcina) JiAi M B )& ( Desulfobulbus) JARER B & ( Desulfococcus ) 55 UL M A Ho e A FERAE 19 PR & 41
B, AR =0k A & (Geobacter) JURHAAE I Rhodococcus (£TER T J@ ) 100 2 1 H 6 IR A8 48 Akt
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TR EZLH T 0 P X RUE D RETE (0 R N 835 B SRR PR T 22 RD R B AR AL A6 S A S B 1 5 i
KIBTHE—LIRAMFGT . Ma* H1 Fe™ X T AE K- B 4 8 BETE 25 0t A 3 %2, EAh, RDA 25 R4A R
T R Z P R R  FEARTF S Z M A BE B R PR AU i 22 58, /NS R RUE I Sl TR 20
PESZARGAR R R R R N E IR T R AR R A7 4 anfLBR As 1) AR/ A DL R R
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