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W OE CHIRIIAUKR RSN K FETUR YA T R T BRI 1, DL =TT AR R OK AR 4, i@t
Hlumina =538 50 ¥, S04 1 BR AT S LAY AT . SR T 5 A LAl G O B TR AL L A SO S5 R B IR T Y
FASCHE . Z5RRWT, BRI SO AR 7 A S8 A HT L DRI X TE AR ) 350 A 0 00 R 3 i — R S, R K B <
Ja ., ZBIE W ] (Proteobacteria) W AR X} 3= B E TV T 24.7%, & BE W ] (Firmicutes) F T T 83%, T 4% 245 W[
(Chloroflexi) T /& T 5.9%, FRAT I ] (Acidobacteria) T [ T 7.0%. WS T0, UURRY b B8 & 0L 3w s & 6
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J&WIh Pseudomonas(65.1%) 1 Clostridium(22.9%) A HLi# W B B9 U0 35 3 8 7 oK B SR e A e A8 T s 75
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b 11.3%. 6.5%., 6.1%. 5.9% Fil 5.8%. TUATHT A REN, NERRUHIE AR R, &4 500
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VI WV 25 M s S AR A DGR 5T, AT DA T ok i S R A s dR 3 2 2%, i HL. 7T LA
k7K TR P A B 19 A A 0 BIK S WL BT 9 B AL SR e A

A AR K R = BT X EE AR KOK U b, JE s S = BT 30 0 AR IR K 9 T
1. drsedpsk, ME =B NS U &R O e o, R SR s i ek s, (AR K E
AT 65 1) — S 7K A 375 G i) R340 i b B2 S T ORAPER R K R M, 7E 2017 4 S il ok 40 R g AR S8
BTRRTE o 0 R FT AN K W R TR St 2 5 X DT A G B 2 W B i AR T e R A B IR T AR
M), A 5E R A Hlumina = 38 5 00 7 42 AR B SR S5 UORR P i A ) Sl Dyt TR R 4t . 5 i itk
575301, 5% T W0 S8 it % 9 Ty B B I 8 A R A 2 # g sz i), HL 45 SR T LB 78 5 35 7K 2 TR
BEDIRE P RETE AL . Z5F0 MM DG LRI BN , O B R M B R ALY LA R SE B o AR I 52
1 MB5ER*®
1.1 HRE#BANERRE

RABKIEN T E = = u KR P S 58N, BEFEAH 2263x10° m*, 41
R E2) 1.36x10° m*; AR A EKER LA A T KIE, S KOKEEN 63.4m, EHE 2K 2 30 km,
e Sk T AR 188 k21, AR B T U B 2R XU AR R K i TE 1600 ~ 1 800 mm, AH X
TR 78%, AESFHIRIRHN 16.5~18.1 °C, AW A 260 ~ 290 d?,

FRE X I AL T 45 F 1% 7K P 1 0] B85 P22 X (26°11756.87", 117°37'55.79"), of TR ¥ 77 19
MIBERS 5%, WL 1 B 4 A A TR AY R R T I
HEATSRAE, (0 FHAT SR U8 25 43 501 R 2 T 40 oK 1

N

TSI (10 A 6) MSEHE I (12 A 65) 1 ﬂﬂ}5@%¢ 1
BRI R IUR . LR S AR R g

VR A2 B 1B B B R R \n;fi

Bro 1OV R DA b . L T A (o

[ SR RE 5 G B 1) S 47 4

1. R 5 % 80 C URAF . UL 4 4 i

ST W . TR A0SR A TR g%/k .
M KRR L AR S B A 5 b 1 SO P
ASE AL L R S 4 R OB 4RI o

DNA JGIR A — A7, LA IR AT
JE AR R AR A S B . X T KR . DR AL
0 (A 5 0 R 1 0 0 2 B1 AFRAERKRGHE
12 KRB AT R TIAR M B B 2 75 S Fig. 1 Sample section of Dongyaxi reservoir

S0 (TN B 3 A TR 0 1 A 0 G B VR I 22 ( GB /T 11894—1989 ) 5 KL (TP) H4H BR 4 43
6 HEE 2 E GB /T 11893—1989) 5 it 48, ( DO) Fl /K iR ffi FH 2 '] WTW 28 &) (19 Oxi 3310IDS i #5
SR A FT A E 5 pH M pH THIE o TOARY) 45 TR AW A0 I0 22 Sk H SMT 742 1 SMT 48 Ht
M4 TE B0, SR BP0 0 NOC BE R AT I o DR AR S0 ik R T R 40 B4 (VarioEL T P52 .
1.3 BEIESR

AHIE 5T T FH A AR 40 O I ke R FH A 4 AR N AR A R 0 8 R A 7 A il et k2 2 5 TR
KR % B T g oK R AR ke T RS o A AR AR N BR AT BR A B 5 KRN J A AR
THA 7 0 B B i i AR S i kY, R O R R

AR AR TR K AR AR 8 2 T AR IR RIS R TR E H @Ryl mm, 5
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A SR A U 22 T KT () B S VS DX I P YT VS, R BR R TR E 29 R 15~20 m, AL Y I
M A ke ™ AR ORI o T % B B O TR A L PR RS TR A A L R R Ry
RO SRR AN K S B R AR b I oK R R TR B B AR BRI DL IRT 2, A1 A X g oK
B A X I T AR 24 46 666 m?, 24 h LIRS,

2 WMKBREIIEREE
Fig. 2 Schematic diagram of micro-nanometer aeration engineering
1.4 47 DNA iR R HE =@ E 7

FE R R4 BL DNA Y $2 B 464k #% B8 Power Soil DNA isolation kit(MO BIO Laboratories, Inc.,
USA) UtBH PT84 . DNA 2l B F1 ik B2 2o 55 51 43 96 6 B 11 (Nano Drop, USA) #4740, W4
) DNA ¥ it 75 20 HT Z T A7 T 20 C KA H o $EHUAl 1k 47 19 DNA A 5 28 3 15 0 B 1 FEL K B O S
6 AR T A TR A PR R R AT 4 R0 Rl Y . T X V3~V X, SR AHTA 16S I F 5]
#) M Nobar 341F (CCTACGGGNGGCWGCAG) #l Nobar 805R(GACTACHVGGGTATCTAATCC).

1.5 BIIEREIIaE EE A PCRA 1S

W ppkl F B9 P G K B ST W) ppkl F: '5-AAYYTIGAYGARTTYTTYATGGT-3',
ppkl R: 'S-TTIKYITSYTCRTCRAAICKIGC-3'", PCR ¥" ¥ A& & (25 uL): 10xPCR ZZ ¥ 2 pL .
dANTP2.5uL. 5149 (ppkl F)2 pL. FH514 (ppkl R)2 uL. Taq DNA R4 0.5 uL . A&k DNA 1 uL.
K MFEK 15 Lo PCR P14 S R B2 . 94 °C WiAE 4 2 min, 94 C MR 30s, 55 CiBk 455,
68 C {1 2 min, 33 ~EHF, HJ5 68 C LEff 10 min.

H ML W5 7 phoX F& R ¥ 18 % 45 55+ phoX F: '5-GGCAAAACGCCNTGGGGNAC-3 ',
phoXR: '5-GGGTCGACCTCGACNAYVYAGCC-3""", PCR XWAAZ (25uL): 10xPCR Z&i 2.5 uL .
dNTP 2 pL L5197 (phoX F)0.5 uL. R IE514 (phoX R)0.5 pL, KH WFEK 162 uL, Taq DNA R &
fitf 0.3 uL. #5H DNA 3 uL., PCR JZ W FEF: 94 °C HiAME 4 min, 94 °C I#AAETE 45s, 56 C iRk 30,
72 C FEAH 1 min, 30 MEFS, fJF 72 C LEAH 8 min,

1.6 BIEENESEENFREERSEAERH

2% PCR 4" 184 K By 6 WHE 1 L UKk 6 SIE A7 A ppkl JER . phoX &R ) DNA FESh, A% BV A: T4
Yy AR PR "4 T Nlumina /738 00 7 o 3 ey 38 1 00 )3 159 2 A AC R M OTU I7 41, >k H MEGA4
A4 1 ) Neighbor-Joining 3%, 15 H RBAE A 1000 ¥k, 48 R0 66 S A WL I RS KB
1.7 HiELE

f6 ] QUIME 41 %sF 3R 15 19 1o 38 522 00 o B8 i E A7 40 M, (] B %k 3R A% 19 7 5] g A7 [ Mk Ak 3
OTU %l 5 FH I+ 4% 97% 19 )7 FUAHALEE 247 o (8 FH Mothur 2K R AT 40 e . R XA ML R i £
FEVEFE R FIFH Canoco 4.5 B4 1Y TU A 73 M (RDA) 43 Hr 58 ik T A1 DL e 0l T 100 30 9% 4L 5 DU RR
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Y EEHAH TR I H Excel #l SPSS22.0 B AF X £ 47 G 11 04T o
2 BR5HR
2.1 WAMKRBRAIFEKETRAIEEZRLIERT K

D) KR FZEHACFE PR ARk . 38 1 AR V8 K 2 [l B2 T 40 oK s AR s /K AR 1 28 3 AR HE 4
SRR, KRR PR, pH A SR Z MK R . BRI KRR )Z DO & i
415mg' L™, IKEEM, N297mgL™"; MG, KiE&FKZE DO FEH 817 mg L', WY &
K9 DO Wik 2] 7.63 mg L' 3X B4 K M RE B8 1S ik A& g DO & i, H S5 X & AR m 1%
FRCRFRHEAAFY . 10 A /K IARZKIRAE 25.5 °C 2247, WifE 12 Ay, HAKRWAE 172 C £4, K2
HIREKETC W 22 5, RO BRI X BUFE A 2R IFT0KIR 3 2 0 4. [l 3 145 ki T 7 i <0l s 1 A
REmIFLZES, BN 094 mg L, BEA/EH0.92mg L, FRIIFE [F] B2V DXl 52 it 13 4 oK B <,
XoF 7K A ZRC R I R SR I AN 3 BT, [l 3 VA BT I S B R O 0.02 mge L, BRRUE H
0.03 mg-L™', FHEEE0 7 X} B Byl 5 (9 BF 5% A & B, KA o G R 2 Bl R ok B R TR) R AR AR
b, BIETHEER B, FERR ST B EBER /MR S . X AR R, BRI,
TN A R SAE 10—12 H 5 KA 1) 0B vk B 70 00 O AS Jb 2 o ROV 88 1) 11 A Jd 28 A S DRV e 2
RS, MANFRAREEHER . AW ER . A TR S R R 55 o 20K B 2 0 P T8 1 sl ok
RS IX (TR St R 1 a Z247) FEAS [R] 22715 0 BB 29 MR R 14.09%0~29.1%; A [R] 22745 1) B A&
BIHIWCRE A 1.1%~11.0%, B HI R EAR . X R AR K AR BEAT RS, A BB A RLRE AR A
B R D, BEAh, A ZiR AR TR, A TT BEAE A5 KA B8 SR R KR ) RO O S R AR
TG IR B 1 A2 55121,

R1 WAKRBSEEKEEZBLEROTN

Table 1 Changes of water quality indexes after micro-nanometer aeration

RFEEK K2 pH DO/mgLY)  JK/C  BAEAmgL")  EBH(mgL)
L AR 69000 4.2+0.06 25.8+0.06
W] 5 0.94+0.01 0.02:£0.00
JRIZ6.8+0.10 3.0£0.15 25.4£0.25
. FZ T 7.240.06 8.2+0.06 17.3+0.06
BE 0.92+0.01 0.0320.00
JEIZ 7.0+0.06 7.6+0.06 17.2+0.06

2) YUY EZ A e bR A b o S K B S TR St A S TORR ) 25 T8 A 5 B AR AR I 100 D 8] 3.
] By < 2 AN S BT M & i 296.4 mg-kg ™!, WA TPRSHT (316.5 mgkg ), X5 WU 4512
Xof 3ok 7 B L] i B AT 4 RN — B, T RE R
T FH ORI E F7 SR —FE IR BR ST
P BE St Ak, IS AR, NIRRE R
) RS A o BRI e B DU ) 45 T A & i
A AR IF JC I B 22 5 . IR TC Al TN &
WE 48R . BARE R TCH & R 3 9104
mgkg!', B G T BT 971.0 mgkg', i
TN & BN E 20 WA, WY

400
oTP lIP oOP mCa-P o Fe/Al-P

w2
(=3
(=]

200 ¢

TR IS0 R (mg - k™)

N
b
AE

e e

g ON (IR E] 16.8, BEASS 12,6, F " Reeok
T K <A M TR T CO/NAE. AWFRET % B3 MRYMERSHESE

B, 7E@ CONZMUT, BREEBRICRE S, Fig. 3 Content of phosphorus forms in sediments
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B 23 THAETE 2 M A k4R, 23 BRI 4 4R Ak 5000 - oTN BTC
R, B, BEACR R UL & A L AR ;; |
A, D a g ) B R R ) ks e ) I
22 WAKBRSETERAY P AEEE SN = 30001
BREEAER €

LAY 1 A 0 R 7 A 5k |
R BE 0 A% Ak A A8 2 A B 52 e 1 Y, AR K § 1000 |
JAE (W1 B 5 e 40 K BT U DL AR 0 2 O RE S 45 = : ,
FOZE AL I S BF R . AR5 K 2 LA o it N der
QURFEAT 2017, 113 8. FUrh o 5 L0 e g R
FETRAH B (Proteobacteria). 4% %5 T 4 IRUBRRAE
1 (Chloroflexi) . BT (Bacteroidetes) | Mk Fig. 4 Carbon-and nitrogen content in sediments
W] (Acidobacteria), BRTEKRI] (Spirochaetes) il 100 - —
JERBETR ] (Firmicutes), 430 o5 G0 A= 9 S 2 1) wother = Chlamydiae
22.7% . 18.1% . 12.0%. 11.8% . 8.8% #l 5.0%), Q0. . u Hydrogenedentes u Lentisphacrae
Mg 2 HiE, HEMAEY S0 5 AN Candidate » Armatimonadetes
47.4% . 12.2%. 13.0%. 4.8%. 0.4% Fl 13.3%, s/ Al Elusimicrobia = Planctomycetes
WS RS VLR 1 ) e v S M AR 2 — 2 % Parcubacteria = Ignavibacteriae
%;ﬂ* o 5 &%%iﬁﬁﬁﬁ*ﬁ Hﬁ , Proteobacteria EI/‘J *ﬁ % ol ® Euryarchaeota W Actinobacteria
XQLEETEL}F T 24.7%, ilﬁ‘@fﬂ‘?ﬁ[}%f@fﬁ , ﬁ u Nitrospirae u Caldiserica
5 lyE m _T‘Z [35] E/‘J Eﬂ:% %% . ﬁ[ . Firmicutés e ﬂ‘ u Verrucomicrobia m Aminicenantes
T8.3%, Tli Chloroflexi N1 5.9%, Acidobacteria al .Fir_Micutes . .Spimc}léetes
i 1 0. Sy T 505 e
I TR X =F B 0 AR A R I 76 R 7K 0 B RS
28 5 £ B4 /& Proteobacteria, I H 40 J& 240 FAERK

W, HUGE Firmicutes, ¥t 12 JB2E, Chloroflexi 5 WAKBEAENRYFAREEEELNTL
M 10BME. Boh, SmEEresEs Fig. 5 Change of bacterial community structure in sediments
i ( % 2, < S 6 WY Shanron 45 %% W 8.78. before and after micro-nanometer aeration
SEHE R 7.29 31X 3 BRSO AR A IS R 4 FE SRV 2 X A TR 1 20 AR M T R — S R, AR TR
Y2 oA 1 2 AR PEFR RO A T B, AR AR AR BT . SUN 2P X 2 5 R LW i A o vh e 9, B
SR TR AR AR P Z AR BUR AR K, X S AR TS RAEAR —EL

®2 WAKBSATETRYMEE R S ST

Table 2 Diversity features of bacteria in sediments before and after micro-nanometer aeration

RAILK OUTHH Shannon#§ % SimpsonF& 4L ACEFRHL Chaol#8%  HHE

W CRT 18 632 8.78 6.7¢-04 141 877.38 7243531 0.91
BESUs 12377 7.29 0.01 102 868.55 50 368.36 0.99

WU S5V IR B 17 39l 3] O K A T3l 8 K B U S A W O RE Vs A2 e, R AR R KR b, i
AT BB N IR AN E 5 FE W (0 Arcobacter sp.. Azonexus sp.Fl Citrobacter sp.), W& 5 & 13
RETE R BE (B AN, Perlucidibaca sp.. Pseudarcicella sp.. Rhodoluna sp.Fll Sediminibacterium sp.) 1) 1 %
FREGBE G . EASED R, B8R S0 BRSO TR A P I 0 BUE R DR R i U
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W E, AERA NIRRT, AR r1E RS B S B AR, TR U N B AR
YIRETE ORFFRRE o A BIF 93 1 40 oK B <0 T8 1) B 90 2 i AR A 22 TR TS VS S, e DL AR 1 78 4R
YER R W2, BT LA SCHT IS DURR A 0 Tl 2k P R 7 28 Ak AR X B
23 WMKBESRERHMERESHEERAETHIE

1) 7R 88 7K PR vt 3R Wl AT 1000 66 DXL N R 8 R B 40 o B BT AR A A AR R M OTU 7 4 iy 2
RUER ARG L EWE (Bl 6). MARGLTRITT I, AR EKPE B35 RAE s 0 v i Az i 1) i) 28
e T ARSI 10451128, 430~ . Proteobacteria. T 4&TH ] (Actinobacteria) . Firmicutes . E= 35l
I"J (Chlorobi), Chloroflexi. Bacteroidetes. Acidobacteria. 5112 TE & 7] (Nitrospirae). *F ¥ 1 1]
(Gemmatimonadetes) MY H ] (Verrucomicrobia). H:, Proteobacteria 1 Firmicutes 32 R Wi 1 1Y £
12, BESHT, BT Proteobacteria IR A 5 49.4%; ¥ )5, JB T Proteobacteria M Firmicutes
AT T8 43 5 65.1% 1 22.9% . A [R) 28 HY 1Y) R Wl o EL A e I AR 2800, B0 AR TR AR 85 rh ke i 1Y
A OC . TR DRI o2 R U, ¥5 Ge 3 s G B 67 S WU T 9 Candidatus Accumuli-
bacter X R W E Y& T 1 8 2 B2 ER WG L A 09 1T D 43 3 X vfg B A 28 s £ AR TR e iF 2 7
B, BT B R E 2 A AT B (Acinetobacter), AT % fOKF 1 & (Bacillus). 5 3% i 1 )&
(Stenotrophomonas) 1 AL J& (Pseudomonas), It H R B —E R 270 SR MLEN ST mat g

41 OTU21
J‘Mmbiumsp strain Lalb41(MT468655)
90 OTU936
r OTU18459
46] 100 ' Methylobacteriumsp. strain KCOM 2155 (MT459265)
93 OTU5417
100 ' Rhodobactersp. strain KR11(MT586031)

OTU16560
44 - IUU[Azospirillumsp. strain BF21-2S(MZ962380) Proteobacteria

OTU4172
Paraburkholderiasp.S-1224 gene(LC435969)

9 OTU6196
Acinetobacter sp.strain NY-11 (MH209629)
72 OTUO
100 ' Pseudomonas sp. strain SA(MT576536)

100 OTU26

"Uncultured Syntrophussp. clone 003 (GU556220)
100 rOTU6043

39 LPaenibacillussp. strain PAE1 (MK561612)

38 OTU4
N ﬁowém
100 Uncultured Clostridialesbacterium cloneTaHc41-1a(EF176827)

100 OTU220
74 L Uncultured Opitutussp. clone 319(KX366223) ) )
—OTU3264 Verrucomicrobia

Firmicutes

16

100 “—Uncultured Verrucomicrobiabacterium clone(JF733427)
——OTUS828
100 “— Uncultured Gemmatimonadetesbacterium clone(EF075315) |
5 100 —OTUS3
' Uncultured Nitrospirasp. clone 1077(MK575523)
15 100 |r8TU56 . - Chloroflexi
ncultured Anaerolineaceaebacterium clone(MG803655)

vl 1 OTU1349 . .

2 Uncultured Acidobacteriabacterium clone(JF521755) | Acidobacteria
48 —— OTU2764 |
'

Gemmatimonadetes

Nitrospirae

] . Actinobacteria
100 Mycobacterium conspicuumstrain 3895/92(NR_029298

OTU460 Acidobacteria
100 " Uncultured Acidobacteriumsp. clone GASP-WDOW3_A01 (EF075838)
IOOI OTU2104 Bacteroidetes
_I Uncultured Bacteroidalesbacterium clone 1780(KX367684)
51 —OTU9247 Chlorobi

1
100 Uncultured Chlorobaculumsp. clone 3a_20174(MG801768)

0.05

Bl 6 ET ppkl FHMENATRKEARYERRBMENREZLEN

Fig. 6 Phylogenetic tree of phosphorus-accumulating bacteria in Dongyaxi reservoir sediment samples base on ppklsequence
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3VEIKFEPE UL b R R kM, EHWEZEFE N, (B Proteobacteria
Actinobacteria 1 Acidobacteria N F , H: W' Proteobacteria "1' 1 IX %8 K 41 18 J& (Anaeromyxobacter) .
Acidobacteria W1 Solibacter J&TE 3 JE K PE L UL FE S b ¥ LA R . Bk AFsE R, 78
[T KF- I, Proteobacteria /& TR Y WBE W — N EH L1128, MAERE/KF L, B TASEARR,

DU B SRl T 1 8 AT RE AT A 25 5

2) %/Q éli] * B/% /ﬁ ﬁﬁ )ﬁ % @% —[%]4 —[%]4 /ﬁi gg': 1:@ Xﬂ_ H: © 100 = Granulicella Draconibacterium
MK 7R AE S, RS R E B 45 Chlorobaculum. - Clostridium XIVb
\ NN e s y ‘Myxococcus Methylobacterium
P4 A AR = A L
AP SR NGE % N N N =S S = S 7 s 5 8 80 Azospirillum = Clostridium X1Va
?f'J 10 /l\ I‘j ) H/% /—:\4 )ﬁ *ﬁ E"J ?J?'J 9 /l\ l‘] , H E@ T Hﬁ u Cystobacter = Burkholderia
RS O A TR ARIE , e RRE T 8 O i W
b u Mycobacterium Rhodobacter
Iiﬁﬂii‘ﬁ(ﬂﬂ H:'lgj%jb%j IHJ 5 E‘U\%Eiﬁ ) HFE/ELE'? ﬁ wArenimonas Clostridium 111
Kol 51 28 4@ . IEURKEWE 20 R TR = Closridim V. «Ninospir
. A ke A o _ - Nitrobacter 8 Verrucomicrobium
2 {i'\ E/:J *ﬂ UI_JIJ él:l % EP ﬁ 267 }% IE*H IEJ E/‘J o HF% WE‘ w Paenibacillus u Pseudomonas
B A B Proteobacteria™ 1 4 BR B J& (Myxoco- 207 = Clostridium ® Opitutus
e u Syntrophus u Bradyrhizobium
ccus) F Chlorobi W i) 2k 4% 18 J& (Chlorobaculum), -—— «Nitrospira u dnacrolinea
T3 2 A B A 4 R R L 0] BT s sAnaeromyxobacter s Gemmatimonas
TRERER m Candidatus Solibacter

Bl A TIRAEARE TS mphir
Proteobacteria "W EEAFT I & (Methylobacterium)
H Firmicutes " MR ZF MUAT I8 X1Va J& (Clostri-
dium X1Va). #21RZF MIAT B XIVbJE (Clostridium
XIVb)3 N JE o AN, Tl oK RS RS AT
WIRZESBONAE . 70 T AT R & Proteobacteria W H B T & (Syntrophus)(27.5%) . Anaeromyx-
obacter(14.6%) M1 18 4= #R & B J& (Bradyrhizobium)(7.3%), Nitrospirae H [ i 1t 12 B J& (Nitrospira)
(12.6%), Chloroflexi H /) JRAR 4518 J& (Anaerolinea)(11.3%), Verrucomicrobia F 1 =4 i J& (Opitutus)
(8.0%), Gemmatimonadetes [ % 1 ¥ & J& (Gemmatimonas)(8.0%), Acidobacteria ' W) Candidatus
Solibacter J& (5.7%). <5 8 H 1) I 5 )8 2 Proteobacteria W' 1 Pseudomonas 1 Firmicutes
(1 Clostridium, T (% F1 43 Ho 43 2 65.1% F1 22.9%, 15t W3 2 A~ Ja Xof ¥4 fifk S ek A 4 1ol 1) AR Bk
Tl AR BSOS T P, A R SR B I R B LR . X 5 WU P RS S R — 2,
TR AT K BESIS , Pseudomonas A T ¥ N . Mo Ah, il 1 0 PP 45 2R R (W35 3), MRS
Hif F¥) Shannon 4 B h 4.01, S5 )5 O 2,71, 31X & B U ORI 3 ) 78 S84 FH 23 0 2R Wi 1T Y 2 4
PRI N — € M52, A DR SR B TR 1 2 FEVE R BT B

®3 WAKRBSATENARYRSEE S F ST

Table 3 Diversity features of phosphorus-accumulating bacteria in sediments before and after micro-nanometer aeration

7T WAKRBSHENRYBRBRERKTFEEE
Fig. 7 Change of abundance percentage of phosphorus-
accumulating bacteria in sediments before and after micro-
nanometer aeration
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Fig..8 ‘Phylogenetic tree of organic phosphorus solubilizing bacteria in Dongyaxi reservoir sediment samples
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Table 4 Diversity features of organic phosphorus solubilizing bacteria in sediments before and after micro-nanometer aeration
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Abstract In order to explore the effects of micro-nanometer aeration on bacterial and phosphorus functional
bacterial communities in reservoir sediments, Dongyaxi reservoir in Sanming city was taken as the research
object in this study. Illumina high-throughput sequencing was used to analyze the community composition and
structure of bacteria, phosphorus-accumulating bacteria and organic phosphorus solubilizing bacteria before and
after micro-nanometer aeration, as well as the correlation with environmental factors. The results show that
micro-nanometer aeration had a certain influence on the microbial community in the sediment through
oxygenation. After aeration, the abundance of Proteobacteria and Firmicutes increased by 24.7% and 8.3%,
respectively. The abundance of Chloroflexi and Acidobacteria decreased by 5.9% and 7.0%, respectively. Before
aeration, the dominant genera of phosphorus-accumulating bacteria in sediments included: Syntrophus (26.79%),
Anaeromyxobacter(14.6%), Nitrospira(12.6%) and Anaerolinea (11.3%). After aeration, the dominant species
were Pseudomonas (65.1%) and Clostridium (22.9%). The dominant genera of organic phosphorus solubilizing
bacteria also changed before and after micro-nanometer aeration. Before micro-nanometer aeration, the
dominant genera were Azospira, Mesorhizobium, Pseudomonas, Chelatococcus and Variovorax, accounting for
8.6%, 5.4%, 5.3%, 5.2% and 5.2%, respectively. After micro-nanometer aeration, the dominant genera were
Azospira, Variovorax, Chelatococcus, Pseudomonas and Acidovorax, accounting for 11.3%, 6.5%, 6.1%, 5.9%
and 5.8%, respectively. The results of redundancy analysis showed that there was a significant correlation
between the community composition ‘and the dissolved oxygen (DO) in sediment surface layer (P<0.05),
regardless of phosphorus-accumulating bacteria or organic phosphorus solubilizing bacteria. The
implementation of micro-nanometer aeration project has a certain influence on the composition and structure of
microbial community in reservoir sediment.

Keywords reservoir sediment; micro-nanometer aeration; microbial community; phosphorus functional

bacteria
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