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Abstract: Water reclamation and reuse have been actively promoted in Beijing, but the potential influences of reclaimed
water on the structure and function of microbial community were still poorly understood. Therefore, communities of both
bacterial and ammonia oxidizing bacterias in cattail rhizosphere between the samples of reclaimed water outfall (RWO) in
the Wang ping Wetland of Yong ding River, Beijing and far from the reclaimed water outfall (FRWO) were compared.
Terminal Restriction Fragment Length Polymorphism (T-RFLP) was conducted to quantitatively detect the changes of
bacterial and ammonia bacterial community structures and diversity. Then, Microbial Community Analysis III, Canonical
Correspondence Analysis (CCA) and Factor Analysis (FA) were used to investigate the changes of bacterial and ammonia
bacterial community functions in different water qualities. The results were as followed: samples were classified
according to the disturbance degree of reclaimed water. The bacterial diversity of RWO was significantly lower than that
of FRWO, while the ammonia oxidizing bacterial diversity of RWO was higher than that of FRWO. As for bacteria, the
function of root-attached phylotypes in RWO samples, which accounted for 55.6% of the bacterial community, was
similar to the Sphingomonas sp. by 150-bp T-RFs. This function might be closely related to the total organic carbon in the
biological chemical cycle. The major phylotypes from upstream samples had the same function with Pseudomonas sp.and
Geitlerinema sp. by 80-bp T-RFs, whose proportion was 75.5% of the bacterial community, and the function was closely
related to nitrogen in the biological chemical cycle. The major phylotypes from downstream samples had the same

function with Micromonospora sp.by138-bp T-RFs, whose proportion was 68.7% of the bacterial community, and the
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function was closely related to metals such as Cu, V and Ti in the biochemical cycle. For ammonia oxidizing bacteria, the

function of root-attached phylotypes in RWO sample, which accounted for 65.5% of all the ammonium bacterial

community, was similar to the Nitrosomonas sp. by 266-bpT-RFsliving in high ammonium environment. The major

phylotypes from FRWO had the same function with Nitrosospira sp. by 58-bp T-RFs living in low ammonium

environment.
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Table 1 Physical and chemical properties of cattail rhizospheric soil in different plots
28 L1 L2 L3 L4 28 L1 L2 L3 L4
TN(mg/kg) 2.19 243 1.66 1.44 Fe(pg/ kg) 66.64 54.98 71.42 50.31
TP(mg/kg) 0.48 0.43 0.75 0.38 Cu(ug/ kg) 0.09 0.09 0.24 0.13
ORP(/mV) -9.40 -114.00 13.80 -145.40 Cd(pg/ kg) 0.02 0.01 0.01 0.01
TOC(mg/kg) 1.99 3.31 6.59 1.45 V(ng/ kg) 0.22 0.17 0.29 0.19
NH;-N(mg/kg) 427 19.61 4.67 1.28 Ti(ug/ kg) 933 5.93 11.85 7.89
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Fig.2 Dendrogram of hierarchical cluster analysis of the

bacterial and AOB from different sampling plots
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Table 2 Diversity indexes of cattail rhizospheric soils bacterial and AOB community in different groups with Msp |

enzyme
N Msp 1 -4 § Msp 1 ~AOB
ES e - o L o o ~ -~
iy 2R WA B BEEREL L SRR EL YREEE WAERE
Bl 3.464 11.07 0.8767 AOB I 2.3128 2.8230 0.5569
BII 1.457 4.122 0.5201 AOBII 2.9536 5.8847 0.8095
BIII 1.659 5.439 0.7151
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Table 3 The spatial differences of cattail rhizospheric soils bacterial and AOB community structures with Msp I enzyme

ept RSB AL R G
T-T-RFs P (%) T-T-RFs P (%) T-T-RFs F (%)
BI 4 34.26 26 5222 22 13.52
BII 3 67.66 10 20.59 0 0
BIII 4 61.43 16 38.57 19 11.75
AOB I 9 86.61 4 13.4 0 0
AOBII 6 53.25 19 44.46 3 232
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Table 4 The corresponding species and features of cattail

rhizospheric soils bacterial and AOB communities with

Msp I enzyme
§ OTU A (b
Kt ~0p) T
Msp 1 Hha | Haelll
150 226 81 Sphingomonas sp.
e 138 66 468 Micromonospora
B P
81 81 81 Geitlerinema sp.
81 82 81 Pseudomonas sp.
A5 266 - - Nitrosomonas sp.
Bl 58 — — Nitrosospira sp.

242 TN DU T4 R S A A e R
% Msp 1 B), 45 507 4 b R 3 0 16 Hh 1) 73 A
T-RFs 7B N IE B BT 2183 92.3%, 1M
SR B RV TR tH 1 56 4> T-RFs B WY,
(A5 B BT 2236 8] 95.4%, K B PIA J5 Gh B
I 28 R LA B b I R T Y B TR A AT Y 58
TR WK 540w HEVE BT 9% 73 A T-RFs
FBRE S AN R PCAL $RELT 33 A
T-RFs J7BLBR 81bp Fr Bez Ab,HA4x 32 A ER IR
BCECHE A rh G VT T AR B DR 20 A SR mT LR
81bp J BEAT AE AN ] LEX ) 32 4 T-RFs i Be A
A ) AR (5, B 8 1bp B AT fig 5 AN AT HE %

(1 32 A~ T-RFs J1 B AL [R5 K i AR SRR e v e —
FH [R) PRI R - 1 11 240 R0 52 ), 185 7K 5 26 B R AE
3 — RS DR (1) AR A A R R R B A % )
fF)5% 2 [AlKE PCA2 Al PCA3 FHEEL 27 ANF1 11
AN AERE IR B B CUCEL ) T-RFs 1 BCAT g
B 06T I 4 H T LR 150bp A1 138bp J1 B
A7 L R AT 5 5 T S S A B R TR T R T
IIHTHE 56 AN T-RFs F BERF A P A4 52 5 T2 4
LA B RE H PCA4 HPERIT) 39 A T-RFs F B
T HES Nitrosospira sp. A7 FL A BAH T Y8, M
PCA5 fAE () 17 A T-RFs KB W5 =2
Nitrosomonas sp. 3 [F] BAHIT 1.
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AR HTE R ILPE 3. HEP 45 SR CCA 7
S AXT FIEE 5 AX2 FURFHE(E Bk R
FEAE) 71.23%, 107 B T G 1 B HEP
R R A T A REIR I 5, TR AR AR K A AT 2
FRE s 4 FEHE B H A LR Ak = v,
[R5 RE i 2 FIRE s 4 B[R ATRS S T-RFs
A BCEEALEE T LA 150bp AARERM) PCA2 HiTH
T-RFs Jy BLIXEE R B BIRE A 2 FIFE R 4 BT
(1) B 1L FEVS SR BE (1) 55.6%. R85 K 1R TOC HfE
2 FIFE L 4 BAAFERI S -5 Ve 25 50
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Fig.5 Clustering fragments and proportion of cattail rhizospheric soils bacterial and AOB communities with Msp 1

enzyme
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Fig.3 Canonical correspondence analysis biplot of the cattail rhizospheric soils bacterial and AOB communities in

relation to the species and environmental factors
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T bp Fr B E AR A A 2 BT
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ARG 1 BAILFE Ak 5 i 45 R —
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5K A B AE o TNL TP A A BNk 2%
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AL HE BB AE N IRV 2 A HLVE N H SR
AR, LA WL B LU BT 1 RE
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WG, 5K R A RIS B % V) R O
S FA R X H CCA TR 45 B 53R
SR A B B V) 8 R 2 R R — L
AERANK EURIERE AT 3 EHEF I ) T-RFs
BEEEALHS T L 138bp AR PCA3 T
bp v BUEL EATTIARRE = FE AT RS BITTHEV%
FEIT 68.7%. LR F HE 48 Cus V FI Ti HFf
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UEB A KA K A BL 138bp AR AR AL, B 1
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KA.
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Ak R T-RFs 7 B 2404 T LA 266bp JAR
K PCAS T T-RFs Fy B, ix 26 1 B oy 24
M2 FIRES 4 FTAREM AOBIIEER BEKEH
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FR) 7 A B T R A AE S A R
AL, 00 i S ARG I 2 R 555 P A A 058 e ) U
Bt b,

3 #ig

3.1 AUBE I L2 P AR KT R L 1 i 55 1T ok
AT 00 B 128 AN [ b 2R 23 AT 52 i A2 KR /K K
BRI U I — K.

3.2 FRAEZKAMK 40w BEVE LLA HLBRAEEE 8 3,
KT bl 32 BEDLEAIRER R 2 B K 40 B
M T BRI G R I AR AL S R

3.3 266bp HEH Nitrosomonas sp. F AT
FE PR BT O 5 71 ey 2 P 858 AR K 58bp AR I
Nitrosospira sp. L AHRADN BERFVE 1 B S & 70 AH
IHGZ AL A K.
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