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The relationships between phosphorus-transmuting bacteria and phosphorus forms in
Lake Taihu
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Abstract: The average contents of total phosphorus and active phosphorus concentration were 0.113mg/L and 0.011mg/L,
respectively; the inorganic phosphorus-degrading bacteria and organic phosphorus-degrading bacteria in the sediment was 6.73x10°
cells/g dry sediment, but it was only 71cells/g in the water, and there was also significant temporal and spacial difference. According
to the bacteria group’s shape, 3 representative inorganic phosphorus-degrading bacteria and 7 dominant organic phosphorus-
degrading bacteria were isolated. Identification showed that the 3 representative inorganic phosphorus-degrading bacteria were
similar to Bacillus megaterium, Pseudomonas sp. and Paenibacillus sp. The 7 dominant organic phosphorus-degrading bacteria were
similar to Bacillus thurigiensis, Bacillus pumilus, Bacillus sp., Bacterium sp., Microbacterium oxydans, Bacillus cereus and Bacillus
simples. The phosphorus-degrading bacteria of Lake Taihu were classified into Bacillus and Pesudomonas. The contribution of
inorganic phosphorus-degrading bacteria for the aquatic bioavailable phosphorus was greater than that of organic
phosphorus-degrading bacteria.
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Fig.1 Sampling sites in Lake Taihu
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TCAILBAE M 581 AR G0 - Mk 23 5 RSB N /K 2 8 I 04 A 70 T LB BN 15 35 5L (LA B RR A5 4 Ay i
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KCI 0.3g, FeSO, 0.03g, MnSO,4-H,0 0.03g, Zill 13g, pH7.2 12&1#7K 1000ml, 115°C K I 20min. 4 7E 30°C
F5g% 48h I, KRR RS PR T ik R

T MR 4k A T 150 e R SR 0 (most. probable number, MPN), JITGEE 7K %Ik K BE3E4T 10
FEMEBERRRE, AR R 10% Y Ve B e AP 2 HLBE MR B 7R 56D, 30°CIE1E37 7d J, AT WUy, ARHE
RN S5 RA MPN &, AR KR HUBS o F A0 o R, A LB SR 2L LU IR NV ol — 1B, B
RIS 5 TEHUBERE R AR, U= 0.29 BRBENGFI 59 CaCO, U BERRES. A7 WLl Ak 1 14 73 25 FH A R I
AR
1.4 BAEM AR AL ENE

MR B T TR WUBR RICHURE S L T8, 45 4 MR A A AU . B A a0 R 1X 43 20,
FXAN T, BT 7R RS DU S A AN 3 A SR PERY TCHLEBE - v, T ARIRO R[S A 2 T
kAot 335 4 T 1 24 B A AR AR R AT T A ) T
1.5 EEBLSHNNE

TRLBE KR 30 B, KR s PEm . BB 588N O BTN, 43R a I 90% M i #%
BG4 6L ; DOC I 1020A 7 TOC 18 (38 FE AR =) . BRI S IR SCRR[15).

1.6 EEBMAFE NS FHENE

BT B I B MR TE A HLBR RE BRI R R A ERIZR, 30°CHEFR 3d, Wik MG ali i e, H s A HL
BRI IR IR L, 30°CHE R 48h J5 B L URAR AR, 435I FIJCTRZK AN TE buffer ¥E 2 IKJE, A 400p1 Z & TE
fitf (10mg/ml) 4 TE buffer, 37°CLLIRII, $LHUE DNA, KA 4iEAVEES, T 4 CHRAFE.

PCR ¥ #: RAI4HIE 16SIDNA @ H 5| a7 3 W 8 (IEm 5% h 27F 5-GAGAGTTTGA-
TCCTGGCTCAG-3’, Sli5 ¥} 1495R: 5’~CTACGGCTACCTTGTTACGA-3’), 95°C AL B 5min, 95°C 7%
P 1min, 55°C & 2 min, 72°CZEfl 2min, #4730 MEEF, 72°CHEAP 10min. PCR Pyt slifb)s, Hi%
Fl Tag DyeDeoxy Terminator Cycle Sequencing Kit I, ik A4 Applied Biosystems DNA
Sequencer(model377) F shEAT. ¥4Il 16S rDNA JF A%, 16 GenBank 538 4 k1T BLAST [L#.
BT 5 HE A GenBank e 5 FEAT AR LEE /04, F5 GenBank A AL 5 7E Clustal X (1.8) 4 4, Fh ik
112 EF 5 ILECHES (Multiple Alignments) 7 #r, BJaTE —A~Z2 87 FIICHCFIR:, F MEGA3 27
i) Neighbor-Joining 4 8t RS HHLRT. AR, Kimura2-parameter, 135708 1000 7K. I 5E B 751
TFAE EMBL BBR T B B, %5552 DQ4A5737-DQ45746.
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BERECRE Ty ok LUN ik kAl vl B 0 20 TR 3 A JCHLBE R HLBE IR AR 15 37 5k v (K5 35 2R e 77 7]
b, Rn3ig), 150r/min IR HE3E. 4 30°CHFE— &Rt )G, Kt RIZIRY, WM AERER, Ra
1 3min, il CaCO3 1k Cag(PO,), UIVE, MMAERKIEAIINIE: JCHUBR IR S35 5 AT DR A RS 2 40
VARSI E A H 7 S s C T L HETT, 435 DATC P JCH LB R A 15 35 SR ML IR AR I 3R 2 &
R, 5 % K- 600nm &b OD {E 1. 28 10000r/min B5.0> 10min, EERA0EEYRE, WE FER DR
TR RS AE 1 A A 2B AR A FR I K R e A ok 3R T,

1.8 HIELE
PR SEB AR/ Grapher 1 SPSS for windows 11.5 45344 F#E4TAbH.

2 RO

2.1 KEEFBENET L

2005 AR 7K AR A 0 BB RN M Y 09 AT S4 (B 43 )4 0.13620.0698mg/L #i1 0.007+0.0025mg/L
CEEIMELFRHE2E, n=222). GBI & IR R A0 LA T & IR, T FL AN 20 48 L AR (e K ME
0.167mg/L, f/IME 0.11mg/L); T & 4 @ & & A X B AIK, AR R, fe/hMAE 0.002mg/L, fe K AfH
0.016mg/L, PIFEHH2E 8 fi5 (141 2). RAEWE S BEITER L WA S SRS E(TS)iA 813, mm TEE
FEAL I AR B (TS1)54M8, BERWIIA UL AL T8 58 RS, SR, KA 2000 45, B4TFG TF
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Fig.2 Variety of total phosphorus(a) and water soluble inorganic phosphorus(b)in Lake Taihu in 2005
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Py AR TR DX [0 28 5 0 Ok 3, TCIE e BRI DX A R SR X, KRB AR R R v TR AU R
.0 X (ME 21452 0.010mg/L, TTiHI¥S: 0.0091mg/L).
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Fig.3 The phosphrous distribution in different Fig.4 Distribution of bacteria of phosphorus
ecological types in Lake Taihu decomposition in Lake Taihu
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2.4.1 KRR B SRk RN T B AT F S ORI IR T R S R AN B R TR TR AR D, FE 3 RO E FRE
RUIDCESE 1 AR RRAE T S HUR B 17 T 7R AL . oy TR SeRh h BURARM, T 55 A7 —Se s SR I
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TR B R (B T RE SR 29 BB B Pseudomonas fluorescens) Al 25 76 1 J& (3 A 7] BE & B R ZE AT B
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Tab. 1 The morphological characteristics of dominant cultivable Phoshorus-degrading bacteria
in the water of Lake Taihu
IPBL  IPB2 IPB3 OPB1 OPB2 OPB3 OPB4 OPB5 OPB6 OPB7

B (mm) 3-5 1-3 3-5 1-3 <1 1-3 <1 1-2 2-4 1-3
2N 3154 BIE  BEE BRSO AHN RN BE B RN BB
[ R BN VI 7 VRS VI S g gk mr /i
$] o Eoc” SN2 N 2 /N o~ < o 2N 2N Eoe 3 L
¥t whuetk BRI MerE BRRR @ik ghaielk BRI BERR ghielk ghidek
K piRi:) Jei BURDIR Ol Bk Elg Jei BURDIR BRIk Elg

B e FotiE AEH AEY] BRSO AEY] AEY AL AEY REW AEY]
i, 05 T KON & KR RN KRN & KR & NS s - = B 4 <

R T v D A AN TR L B A NS B 4 77 2k PR Ak B R R/, BRI 17 7 MR DL 20 R AT 3 AR TG KL
FARTE, A BT B A AR RRAEEA T T I E (3R 2).

% 2 WA TR A AR A BEA AR AIE

Tab.2 The morphological and biochemical characteristics of phosphobacteria

[Ekis IPB1 IPB2 IPB3 OPB1 OPB2 OPB3 OPB4 OPB5 OPB6 OPB7
YT AR (71D S 7N & 7N & 7N 7 NS 7 NI U N 71 N VNI U D 7
E W) G G G G* G* G* G* G* G* G*
=il + + + + - - +
AL + + + - + + . 3

2 fb i + + + + + + + + + +
A ERE IR A - W + + + W + . )

R AR A - W + - + W + } +

A TR IR A - + + - + W + B, .
SAALEERE IR . 7R W + - - + B} B
SAHERRT IR AW w w - - W
AT IR A - w W W - W

LT IR - W - B} B} +

V. P i35 - - - - - B,

n| et - w w i W

SRR ER A5 - - W + + B

B IR Ak + + + W W W + + ) W
Frg R A W + + + + + + + +

LR A + + W + + )

PEyo)ldn w W + + W + B}

* 30°CH;F% 48h, +: PEME, —: AR, we 5.
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DL B AR A B DNASAR B, # 40T 16S rDNARYIE I F341FIR9075| ¥ E4TPCRY 1, 53K 24

800bpZc A7 PCRY 8 F= 4 3+ LA T e, FIBLASTAR 7%t /i FH BRI A& 19 16S  rDNAJT %1 Fll Genbank H1 £ 8 53
R FIHEAT R R R IR U, AR R GE A B (1815), Rk SERR R R 53551 T 27 J0AT e A
BT .
242 B E RS ML D SEHRNFEEEE I OPBLSOPBTR 4L, OPB450PBSELEZE, i
OPB2. OPB3FIOPB6# 2 A K, PRItk Ryt 1 H b — AR A TORS. SRR I a] R i 2B 8
YRR AT B, N SOAMER TR, SoB . 7 B B RRIPBLRIOPBL I AL K R AT Hu 4 i, )
B8 7 L A B R AR A0 7 B A 24 5, T IPB3ZN A A9 A= IR ASIA 5, DRI A0 A 00 0% T 5l ) B AR
K, ULIATRRRIPB3 [ S i dat LA, RIS 454 T Xl 1) R B A g o i (141 6).
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Fig.5 Phylogenetic tree of phosphorus bacteria
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Fig.6 Growth and decomposition curves of phosphorus release bacteria
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fiff, X LA HLLL S A AT HLR B ok, SO BRI, ST TR, B, AN M TEHL
o A AL 2 30 28 A K A e T2 B U Y, R rp T B I I A Bl O A BIE ST 4 SRR W, IR LR R
OB AE A FH B AE PLEE PR R . A AR | AR A AR S B & T R R 1 Gy, B
AR AN, AE KT R WA A DU RS B AR S HT R R B A 19909 L 1P ki, 7E
HARRAS T WU R T | BERR), TURUIR Y & A B 0 sC e 25 W . BRI RN kil 1) 7 1 — Mt
A VTR R A A 1090, FEAKAEEZS R G, A W BN B 1R FH AO B  JC AL I B IR (B K
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Givyiai]

— B L R A 72 2 R A R 7= ) B 0 0 Xt DT AL P A s A P22, Xk R ) 4 30T 000 225
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S5 TCAIU 3 i DL A R SR A R a0 (0 45 SR IR IR B, R B AT TR N B ™ A L 8 1) T ol AR A
Ty i 2 9 (0, (22). FARTE H JLZTi 0 b, W RE TCHLEE o) fifk TR e X pHAF 4 6.3F15.7, Ui pHIE Jf-IE 2 i ¢
HME— R . AU (5 HURR) W B ek P s T i 45 A T RE 9 b — A E LAY JFUA ). Nautiyal
. & BUAE pH R I8 L2 A B 38 Hp 478K 20 A 25 Ca-PIE AR AN B, B A ilad F= A A AL A R 465 B 45 B T i
O,

TERMFRIZIEIEH, A K26.73x10%cells/g LWL 4 7 40 1 (LA T J831), i 7E KR v A 71cells/ml.
7 VA5 3] 1) TR AR A S A 4 K AT B 63pg/mI LA b 420 i M. TC ML 20 0 T YRR 0T a4
A3 T R A P ARG T 02 fek ik s A i R R 24, PRI T WU 3 b B S B . TR L B2 W B Y I
B —K TR A e (1 A et P o),

BTHEWEE, A DA MIEA DB 2 i ATPHI6-BE MR i A M R v AL W B U, KR EZBCE HL
W2 o0 AN B LA A, (E AT A0 7 A B B AN A 1 2 A kg 2 0 T R P 8L, DR O RS A L 2
FLRBENR (AN 20 43 ) FAZ 1 R (DNAZKRNARYZH 53, 7K AR S AR S, btk fb % Rt 27h g A 5 00 s 1
HERG. F— RGN R P S S, X IEEERE LTI (i 4, AR an e L o
25 HEAERESI I W, R K T AR R IR B (APA), B APABE B AE Wi
SR FU AN, AR AR S FR G0 4 A PR o 2 e ke 2 1y st 30927, B A e P i Bt e e TR A
FH, WS ACAN TR AN PR IR AR 10 o0 e, (1Y rh T s bR S 3, RIS BN PR T e s BB L
Bk, ORI TR A BB AR Y TR SR AR

4 INGS

(1) AR Bl o ik 20 TR B0 5 K M Hp A 00 Tl B G B S AR DG, X TT BB R K A i
Tl ) R B A T 3 Y.

(2) MATAZK AR 4385 0 TRRAE BILIA 40 ok 20 TR AN SRR T AL 40k 1T, 38 el T A ORI | 2 3 Ab S 6 T
B 2 25 SRAT) A5 2 BH ) s 40t 4 v S S R 1B M P (Pseudomonas) 2 FEFE & (Bacillus).

(3) ANIFIBE B A0 T XK AR TG VLB A0 STk 3 22 57 W, JOAUBR S 1b 40 B G I 7 (A A= W 0 Ml 9 %
HRIZE = T DL L At 1R 7 .
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