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Abstract; We investigated changes in bacterial community structure and diversity in urban river sediment in a Mayu
wetland upon addition of reclaimed water. We employed a range of analytic procedures, including terminal restriction
fragment length polymorphism ( T-RFLP ), hierarchical clustering, the diversity index, and canonical correspondence
analysis (CCA), to provide a general framework for the estimation and statistical testing of effects on local biological
communities. As expected, our results showed that water purification occurred over the 1200 m range downstream of the
reclaimed water outfall. The bacterial community structure found in sediment beyond 2000 m downstream of the outfall was
similar to that of sediment found upstream. Shannon-Wiener index values declined from the outfall to 1200 m downstream,
along the area of reclaimed water purification. This was consistent with the observed decline in the evenness index, which

was at a maximum at the outfall and reached its minimum value at the 1200 m point, a section characterized by the lowest
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P T TR T A (B B 3 SRR 5 AN ATRE RAETR B BE BT IC 20em AL, B SR B 24 500g i
P, 8T THEH MR NRIEERE P RBRAEEG B LR E T/ 38, IR T S . AR
5 - FATHERL T 25008 R HEIR SR HLZ) 5008 VE I — T RE HFE# M S . s 5 MR PIak o, o —
A AT 8 U IRAL IS BR 2 (TN (30 5 R F LS 28 R 15 (GB/T11894-1989) , M8 ('TP) By 3% FHAR,
PE-SHB A B (HI632-2011) A HLER (TOC) 3R FH 3 4% BR BT 4L A- 43 LB s (HI615/2011) il € , 8%
BERH 2mol/L KCl B 3#—EE B % F (], ORP ( Oxidation-Reduction Potential ) 5% ] ORP {{ H#E W&, &
BRI FRYOLIEE RN E , AR e g R 0E 1, FKRRHST-4CTRE, HTREDRESN
VAR

R1 RIgRHERMELER

Table 1 Sediment physicochemical properties at sampling in Ma Yu wetland

£ %) Parameter MK1 MK2 MK MP1 MP2 MH M] MB

% TN Total Nitrogen/ (g/kg) 29.38 15.45 9.91 11.57 13.58 11.73 12.07 17.48
J.8% TP Total Phosphorus/( mg/kg) 19.34 11.91 13.41 17.17 26.47 11.79 11.21 42.11
iﬁff‘_fezgif Potential/mV -47.10 61.90 -29.50 -80.90 -71.40 32.40 11.40 -90.30
"I%E%ffarrnrig(éarbon/(mg/kg) 0.61 4.57 2.62 0.99 5.01 1.63 0.48 5.55
iﬁmﬁiii:[l: -Nl\iltmgen/(mg/kg) 3.70 8.25 17.00 5.75 19.61 24.66 0.69 2.94
Ti/ (pg/ kg) 7.03 7.48 8.18 0.17 8.26 6.98 8.69 5.11
Cr/( g/ kg) 0.18 0.14 0.20 0.08 0.19 0.12 0.19 0.20
Mn/( ng/ kg) 1.39 1.25 1.15 0.02 0.89 0.79 1.15 1.83
Fe/(pg/ kg) 50.84 48.31 60.10 1.43 58.51 48.11 60.86 52.92
Ni/(pg/ kg) 0.06 0.07 0.08 0.00 0.08 0.04 0.08 0.05
Cw/ (g kg) 0.04 0.04 0.04 0.01 0.10 0.02 0.04 0.05
Zn/(pg/ kg) 1.69 0.26 0.20 0.00 0.61 0.73 1.53 0.32
Cd/ (pe/ kg) 0.02 0.01 0.01 0.00 0.01 0.01 0.01 0.01
Pb/(ng/ kg) 0.07 0.02 0.02 0.01 0.05 0.01 0.05 0.03
V/(pg/ kg) 0.16 0.15 0.18 0.00 0.17 0.15 0.19 0.16

1.3 JET T-RFLP WA IREE SIS0
1.3.1 DNA {£H

R FH A R AR BUAT & ( RAR AR R AL A BRAA J)) SRIBUR YRR 5 50 DNA, #7E 20 JR4% RE A 15
F AT, PRI DNA 28 0.8% (i B/ PR ) BRI B E A L kA I S5 5 , R AU DNA T B F - 20°C 444 P IRAT
o
1.3.2 PCR ¥4

PCR H ARG 5075 B T-RFLP BRI I5 YK AR R AN A BOR ) HEAT 3
1.3.3 KRR A B E 2851 (T-RFLP) S04y

SR Msp 1 \Afa 1T HaeTAt9¢5% PCR =4yt TRV, 76 37°C TiCE 3—5 ho RRTEGSTEM TR
Y8 15 min [EEERTE . RIS BEYIE H) 25 3 AR A ) H R A PR W3 4T #6439 ( GeneScan) |, 73 2 T-RFLP
I
1.3.4 HHEaE S50

T-RFLP $%[&Iff] Peak Scanner $EAT4MT. 425/NF 50 bp MIKT 500 bp &Y Beo Xt TANH , i TAHX 4K
s /N RR A A S 1 B ( T-RFs ) RSt BEIK AR PR 2 B0 RS ™ o BUTEAR MR o 8 25 1 AN R <
1% T-RFs, S8 J5 43 5135 B3 v A — 06 A e T R 5 7 A WA B T AR LU, K 1 T-RE BT o B 65 53 LA
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2.2 T T-RFLP & EMRE T

EREFE T T-RFLP BUEYIRFE S5 AT 0038 AT AL B 2 )5 , SR Primer 34T R2E00 T, 45 R
W 3 Bis . MR LU A YIRS A 7E B A K R AR DR E T i R A B B AR L. LAAE I
53% JpmfE B A > UK B T 26 B A KB Aok O B3 300m 4k MK MK1,MK2 4 s fIAR K 1T i
2000m Ab ) MJ B A5 58 T2 A KA K THAE R R MP 1 MP2 B 5 58 2K - BE B FR A K R K FATE R
¥ 1200m KR & FE 5 MH; S8 IV HAKR K DRIE MB HEd. WRRZRWLIE W, TR 4K O T i
1200m H)30 B P, B R TR O A P RE I 4L AR A T BOR IR, BEE A K5 B lip K AR R IR & AL Al i
R, FEANK H 2000m &b, T R TR i AR Y B ¥k 454 ST B AR KA K B W8 T AL LK, A0 T H A KA
K PR TR A YR vE b S LAt R s AR (AP PR BOR 22 5, IR K O HE R R A M B A3 R B 3 X
BT EFLER TR, Tt — S5 & M WA BSMENT . BT TR T Msp 1 B§Y) T-RFLP M58 EHE, K Hae lll
BEVI A 4 R AR BEAT BRI AT , G R LI 3, A R AT LA AU 45 R B A L S8

MP2 —] M}
MPI MK
MH ] MK2
MJ MKl
4{ MK MB
MK2 MP2
[ MKI1 MP1
, - - : —MB \ - , . -MH
20 40 60 80 100 20 40 60 80 100
Msp | HERAEER HaelllGOIR B S H

B3 BT T-RFLP BEMKRARHELEMBLS K
Fig.3  Dendrogram of hierarchical cluster analysis of Sediment bacteria based on the T-RFLP profiles

2.3 BETREBESHMERNDT

RIERBLER THE T U Mop I R ARRE &R B FE, I E L T-RFs i BFBEE>4% /92
BUR ORBRE A B (< 1 AR R (B L BB, R AR DR Spl e " o AR 2 AT LA Y, S8 IV K4
FERHERGAZHERERER T HMAE, BV RA RS LRI I R B I BT B E KRR
BEEREE, DSV LA SR AR B, 7 I DR A0 8 108 L G — M R P R RS 3 2 BB
(7= B B AF YRR AT T L, AN AR SR R e IS LI R AR AL SR R R P R I R B A T A
BRI BT, AR T BE A A N I L R A R R A X8 R R B3 P15 A AR I, AT 8 T T8 B 5 B v
B 0 ST B 4 T A KA K 1 HE 25 MR AR DTS RN BRI . BRIV RSN, HEREG S
FEAERR BN 238 T 2> >4 1 KA 558 SRR BN X MR LB SR BN , P KRR A
EHERAKIL K 3 K R A A A A B A — 3K, BB P A /K e R A SO, SR i O PR 2K
SETHEE . NSERBINELERE . F 1 RRA RIS R RERS 12X R
PERERIE WL BB T-RFs ORI = B4 R BE A 12, BEVR S5 BONRRRE , 18 FHAE KK Bl ad B rh R B
FAEA T M2 TR RR RA E BERORI R AR SV AR X 2 B, 1B L BRI K, S BOLRE R S
BB VR AR S) B 1R B B 1K
2.4 BT CCA HiF MRS IR IR

B FBLTE X A AT (CCA) HEFF 8, 4347 F A5 7K R0 7K S 338 17 9o 206 UK 6 2400 1 B 0 45 M R i SR DRI o 7
CCA HEFEIH , £ B 1 gk &R, S L ER MR ERRFET SR FHCERION, K R
B, 2N 225 HE PRl 0 £ B R A Sh RERE R 43 IR F 5 B HEFF AR S PR B R /1N (Pearson AHK) R
BN ARG, Bk BTE S PRFRITAERERI SN T SHEF S0 IE SRR, & MEE S BT 8 43 2%
KINRERE, BN R o AREE SRR UM AR AL, DL Msp T BBYIEQ) 8 MR sl RIA B8 IR 1 AT R 50
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SIHT(CCA)  HEFFES R, CCA HEFP IS8 — B AX1 RIS R AX2 AP 1 B3 5 MAHE(H Y 65.83% , B
5 P=0.03, HFREE T KHSNER HFRERF(E4),

R2 UMpl ABUINARERERRRSBESH
Table 2 Diversity of Bacterial Community in Different Groups Sediment Bacteria with Msp |

2#81 Class
53 Index FENVAK =31 31 B EBIX
Fourth calss  Secondary class  Third class First calss
FKim bR &1 B Bt T-RFs 38 B Dominantbacteria 4 7 7 5
Terminal restriction fragments 4L # B B¥ Non-dominant bacteria 21 18 11 18
{8 W, B #¥ Rare bacteria 38 24 0 34
HIXFFE B relative index/% %5 # Dominantbacteria 33.7 48.7 67.8 45.9
AL LB BF Non-dominant bacteria 46.9 36.3 32.2 37.7
8 W, @ B¢ Rare bacteria 19.4 15 0 16.4
ZRPEFSH diversity index L34 ZREYEFEIX Shannon-weaver index 3.561 3.192 2.586 2.567
YFh 3 & B Margale index 13.463 7.274 3.692 5.646
¥35) B 45 3 Evenness index 0.859 0.903 0.835 ' 0.856

FNVE B DX BURAE [ I BITEA BT, 0,8 1 R P QEEL KA D TR WS

PRI 8 N RAE R PUKKAE CCA B LBBI TRIFHME. MEKTE 55— B 1 5 2 1R
BIH T TN(0.9987) , 5T 43 B0 45 HRUBE A7 x BT I E N BIERINS D H>B M5 [ Rtk
B XHAENER S LA B RMR A S — 3, R S5 R A KRk b Bk k2 30 S A — 3, 3R b
AT REEN G BHBR G T RAEE A K5 _EWERAKK B At 72 o s i B ZE TN f25 bt
Bo S5 T HUTRATEEE R B AR BEE TR TP(0.9961) (ORP(0.72888) \TOC(0.6342) , Ti7E y %77 [ b Y
RINBNV K G MR LT [0 LR, RS VIR IR W8 5 LB A MR L2 1
E,HUR TOC MK E YR TN £, TR AE i AL BUE 2 555 TOC f80E Yy ER AL 2 1t 72 5 L
ANERNERT . HEE 4 TSN M FHABRA TEA L, %8B0 Y S,
55 1265 Pb.Fe V. Ni \Ti ZnCd % 54 /R FLA BB M1 Sk 1 425 SR 3 B b S 0] 6 90 2 MO A 5 5K L T B
KRB SR AR AR SRS | R O E & RS e AR B AERT T MA R T\, st ik B4
WRE AR RN EREA, T8 DX DXN SSESEABIER, BHEAKIKOS Fif
KoK AT R AT RS R B %, X T4 1A% I 28 AR BEREVR th TR AR K O L R LB
BT Y , 5 Drury 4F A MIBFACERI , SR AS R 2B /K B oh 1) T WP T 45 MR, 5 T L BB AR E T T
I3 O A I 2 B 77 A S SR TR o s T 1 TR, R 5 T T JRG U 5
RURNGEBRGAEEFNNRR . GEUE, BAKNKD B O RRBEERSEN £ 528 U0 E R
K, XA S EBRK DA B AR SN £ B SRR AR YI% R, 1L Hae Il BEEIH CCA
REE LA 4, B TR, LA Hae T BE) CCA B FILL Msp [ B§Y) CCA REE A HMMLE R, EHFE
Bk
2.5 HT Mica X HLRBETE S5 M

I Virtual Digest(ISPAR ) 57 A= ISR B8 B X2 1 B4R T-RFs KM R K B 4Kl A0,
HIPARIL 0% B REE, B AR, B0, HABIH T-RFs RRABEH LR, 2 5aiHax
4PN T-RFs B9 ELA1, LA R84 T-RF 19 10% L0 1 B RSER, R AR NE 3, METH, SIS EEH
BAHARENE FRFERNEEER, 1P EERAER IR ANE SRR SRS .
BB HUBIRAN Geitlerinema sp. ; S EEARSBERE S E A MIBERAN Ceitlerinema sp.; IV F BRI ERE Y 35
RFFEBASEREE, MR EREMNFRTER RS RONSEEE R, SRS RS ess
HIBHJR , BB T SE V R R B, B S AR A Geitlerinema sp.J& TS IERIES I,
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MHEE, KA A WRB S Variovorax paradoxus BYIMX R, AU BT 5 BEAK THRERRAH 1 XM
5 W26+, SRR Variovorax paradosus TrBERFEIES T A EH B, 5 CCA A b8 | RE5ESRAE
YRR LBV R RIS FA -3,

3 gig

(1) V57K AT B9-FAE K LR R B BRI b S0 AR 0 98 40 M (78 1 A B AR W R v LA, AR 7K AP K
FT ¥ 1200 K Py Tl 8 R R IR0 A Wt 8 f P A K 7™ A AR AR L, ZE 4R K 11 2000m A, TTSE SR TR 1 4 I REVE 45
Ha S E AR KRN K O L 35 T AR,

(2) AR K T H LB YR 2 B A U T 52 29 7 3t A 35 PP S RV B B R M B, N R AE KK 5 B
PR ALAS P HERE N IR SEENR LI BAFI LR,

(3) R MU R AN Geitlerinema {5 o] B E VeI L AR H 9 U 507 /8 R W 2R /Kb K 5 B SR K IR & #Y
R #A B PR EE S AV E R R R E VIR R SR B IR SRR O U B R R 40
TREVE 2510 B AR A 32 BB B2 B R WK ; Variovorax paradosus T REE RPN E S B R Y HAHE
2.
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