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FNLERL, 234 1 TURR ) a2 vl A IR (AAP) & 5 5 BT R BE L 4R IBOF 100 T AW 07 i %€ 1 DU TE L
T R A5RERW], DU iR GBS AAP &5 35 EAHDE (P <0.05) , 54K a WRBEIR  3 IEAR G
(P <0.01)  JURYIBEAEL M AR O H b IEAS BT 3 S B2 1 T K p s, SRR+ e, TR TE AL
T2 T 1Y) 35 BORh 25 A0 FE 18 BA M T ( Micromonospora sp. , Micromonospora chokoriensis) Fl14% 75 14 ( Streptomyces neya-
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N i 2 0 S IR RS AT S 5 A
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R Z DR A ] R & e SR a MR
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5% DX S T 0 S0 Tl 52 PR S RO AT, 7
ST LU RN B R LR R 7 1), 2R SR I 3 b DX
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(14l 3 B P YA 0 T PR T R T, L v b 3
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Fig.1 Sampling sites of study ponds in

phosphorus-rich geological region of Lake Chaohu
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2010 4 4 -9 A7E R w iR IX 1.2.5.6.7
AT AR R Y de R S R Z DR, IR K 4%
SRAEMIE 0.5 m AEZRJZ K CHr e YR it MUK RE 3 B
A4 C VAT Bl LI %

R T B LR W) A il 22 850> (4 000 1/min,
30 min) FRAFFIBRIK, 33 0. 45 pm FLAR B9 U8 B, L&
RO E 5 Ak A5 L (DTP) i A L (DOP) %
LG PERE (SRP) 5 B DU PIRE bl 22 B SR 4
1 100 H G 5~ TR Sl (TP ) F135E 28 R A1) F 8%
(AAP) ;2 a 1052 R S B $RBGE 73t (Gol-
terman et al,1978) , ¥ )Z/K (0.3 ~0.5 L) i GF/C
B, FH 90% P 1 B4R B, £E 665 nm Al 750 nm b
2 FEMR O E 5 B 0 AR R it 45 T Al R T B
FEW AN LR Y W 73 N Fe =~ P Ca~P ASOP  Palk
(Golterman 1996 ) ; it i 1% 4 14 i B ~F- B2 Uk A1 73 15
V5 R RN AT RS TR, 2R DL B TR R
FITIE ) T v B0 28 (CFU/g) (Song, 2009 ) 5 ik
HARENERE K — D RIL 4L, il id 16S tDNA
X AN L AT 70 45 5E (Zhou ,2011) o WK FiHia
By W S. 00 mL ZAN [ 4b PR AY B U T 50 mL B0
b ER I A S R 0,0.1,0.2,0.5.1.2,
5.10,15,20,25,30.40.50 mg/L [ KH,PO, &
(4 0.01 mol/L ) KC1 &1 ) 10. 00 mL BRI K
BT 25 CHAEIR IR G A FF IR A 24 h R RO, B
EREWGE 0.22 wm JEEE  HTAHEE HE (3L E SRP
¥ F (Murphy & Riley,1962)
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% (0% A8 Bd B Langmuir 1 Freundlich
SR AT

Q=K;C-0Qp (1)

Q,=0,.K.C/(1+K,C) -0y (2)

2 Q. Q, FoRKGFREE A UTR ) 1 195 W f
it C RN IREE N LW SRP R K, (K, 73331
A Freundlich , Langmuir W[ 68 5 Q « Q0 72 715 15 557 A
UURYIRZ WM A . W-F Ak B2 (EPC,) o Q =0
If X A SRP Y JE

EPCsat i A] F] 4] B {50 R 400 1 2 114y WG o 5
f e B ey, TS A AN

EPCsat = (EPC, — SRP)/EPC, x 100%

TUE R IR K b Bt , T E A SR BT
TR 1)K R e, (R W AR S o ARk SE B
T, T4 HAE +£20% F93E Bl A 46 1 AR A
AR ZS (Jarvie,2005)
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WK 2 s, gt 3% R 2K PR a W E
5 DTP, DOP F1 TP ¥ B ¥y B & 1E AH ¢
(P<0.01); Bb4h, M4RER a W B TR 35 1E b FUUR
Y TP &6 (P <0.05) .

2.2 RY AAP 5 EPC, fi/khEERER K R

W 3 frs i IE TR AAP 5 55 EPC, {H
W& IEAR G (P <0.01) 5 AAP & f AR i 35 1 [E
Falgik DOP FiZ2)2/K DTP(P <0.01)

WK1 PR, MiyETUR YR A B (ROt ) B
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K(P <0.01), A ULA J5 a5 v 5 e 2 i AR K %
R S) o IS B 20 B RNl BA BH I 1 25
[B) 52 Jo P, 1 30 A s 2R R 28 S B e Y A I o T
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T ATdEe DU R A AN SR e LA S )
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Fig.4 Fluctuation of chl-a in the study ponds
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F1 RAWWIERE A4 EPCsat ByZ{L
Tab.1 Variations of EPC, percentage saturation
(EPCsat) in the study ponds

Ao REM I
1 2 5 6 7
4 -170.05°  45.03" 55.74" 74.60" 51.12°
5 -1362.01° -2769.75° -89.09° -225.19° -282.81°
6 69.90" 87.33" 14.92°¢ 58.97" 54.30"
7 -33.35° 34.72" 19.34°¢ 24.53" 50. 60"
8 14.65°¢ 29.18" 82.56" 26.26" 57.13"
9 64.11" 85.09" 98. 19" 91.47" 82.37"

1 :EPCsat >20% F/RBEBAL (1) ;EPCsat < —20% 3% 75 Bl W i
(s); —20% <EPCsat <20% F/R AR AS (e) o
Note: “1” represents phosphorus release; “s” represents phosphor-

us adsorption; “e” represents phosphorus equilibrium.
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Fig.5 Relationship between chl-a concentration

and the number of algal cells
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Hi 16S rDNA JE [K 52 51 73 A 45 28 ] 1, DA
W5 DU 0 B 4 B TPB AR08 T
TR B N BE B 1, BT A B S Micromonospora sp. 5
Micromonospora chokoriensis; Ji 4 £ 5 Streptomyces
neyagawaensis 5 Streptomyces torulosus($2) , . 2 4%

HEARRZS I T,

R2 BIENBARS FLELER
Tab.2 The results of inorganic phosphate-solubilizing

bacteria identification

mbk TR NCBI AP i Bl AL
45 KJE/bp RS T/ %
21 1079 Micromonospora sp. (EU714258) 98

Micromonospora chokoriensis strain
31 1383 99
HBUM175178 (F¥J547137)
A2 1688

B2 1428

Streptomyces neyagawaensis ( AB184799) 99
Streptomyces torulosus ( GU79440) 99

AY 161862
X83812

21
EU714258
EF644151
Ef644149
FI547137
GQ163464
FI262999
Y14699
AF474325
AB184799
AJ399493
AB184431
A2
GU479440
EF608466
GQ924481

— M36508
AB032618

AY343610
AF395913
31
82
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Fig.7 Phylogenetic tree for 16S rDNA sequences from 4

T
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inorganic phosphate-solubilizing bacterial

strains from the study ponds
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KA [T 25 8 1) 25 35 IR AR SC (181 2) , IX Al ok
FAE S IR R B 5 51 SR e ok AR i SOk
IEWERRER S TCHLBE AR 2505 (PP) W1 18 25 1E
HK (Xie et al ,2006) o 755 5 Y5+, W19 A4
77 1O BRI AR5 TR KRR b v, e
RN 20 R A (Schagerl, 2010) o W4 b J5t [X 3t
BRI B, 1 0 1] 2 3% a WY
PHEZ09 5. 1 g/ Ls R, 898 007 S 1556 vl 9% 40) % A
PRI SRR R IR U R s AN, LR TP 5
HERER a WL W IEAH O (181 2) , don] A b i
JK A ] ] P R A R ORI
3.2 AFIRAUEBESRMITANXE

AAP & R UURR B A W0 ol B Y O B %
ARAEFIRRE o 3 B 5 DB AAP 5



30 #33% %4

2012 47 A

SIE B K DOP i 2 /K DTP {35 1 AH 565 e Ab,
AAP 5 8 5 B P 4 o B AR W E R AH G (&1 3)
EPC,, (E &R0 FIURL 5 J] 3120 7K V5 V0w 114 Wz o A
iR IS R 32k 380 - N A R e 1R R A R R, 25 OK R Y
SRP ¥ FZ i T UG AR, TTORR ) A RE 2 B L W BT 828 1)
B, 2 W 1) K PR IR L 5 TR, 32 i ) EPC,
(RTINS B O W B #2819 JL RS M RE )0 3%
Okeechobee HITLFRYIKIEVERE & 5 5 EPC, (HTER
JE WU RAE H Y BT 2 3% 98 ( Bhadha et al, 2010) ;
Bk th SRP ¥ 5 U Y) EPC, {8 1 3 1E A ¢
(Haggard et al ,2007 ) ; A 5 J32 4 R A IX 48 BT ) i
AT IR 9 HAT B 50 4 A ) R R i S
EPC, {8 ( Palmer-Felgate et al, 2009) ., fij 5 2, #i
T Wb T D I O AR R AAP 5 A AL
WRIRTNRE T B R A B L Pl B ik 2 B 2 0 1 5 28
AIFIRYE ;3% 1 AT 0L, S ORI A R i i
SHHRE PR o PRI b T 5, (LA A, TR R RUEE |
FHARI M IE IR a YR I 5T 1
VRINREARXT R (18] 4) , SAE ) A 7 4 1) e
A A5 1 Y B Wk o DX R TR 1 AR A Rk
BRI RMEE 5 b, L DT 3 AL T3 v A 228 IR
B, EE S FEOERN BAEY RT E BWK bR
AR AR S AT LB BE DL 1k B S W i A 1 A 2 P A 48
KL MNT 10 m 15350 T (HESESE B0 E
WA S ) AN B8 (NN BEAE ), DT 0 20 41K TH 3%
BRI R S B A W) 1) R B (Parker et al,
2008 ) . Fh ¥ Y A T Y 3R I A A L DX 37 52 Ah S
THBOR, R S R 2 TR WIa A L B A
PR S R DA S TR E e T e £,
T 22 R B R A AT e th 119 Z e 4 i ke
oS Bl T2 ( Yang et al, 2009) ;¢4h, 3% 1
AR LS IR TURR Y LI R 90 32,256 .7 S0k
FRTLAR A ] A TSl SRy = kA Yt I 88 2 ) R A
o (EMRTEERRE, 52 SIS SHERAUE
BARR BRI (B 6) o fil 5 Z, I X AR )
BRI 5 2 4 278 B B O B A X 1
PR T IR AT
3.3 MRYMEHBAENSBES5EE
FIRBRR VA R T BT IPB AT, i,
HEUEH AR Th B 25 5 A5 B O L Y 2,
DR A 1 A T A Rl T A S i AL T E T
HMPERE (Hu et al ,2011) o & EFRMKAEZRGEIL
W) 1PB T BAT B 2 () Z2FE 1, H F SR a0 45
AT s (Staphylococeus spp. ) \JRA1Z 4 1 ( Pan-

toea ) .\ A Bl FF 1 J& (Acinetobacter ) | {5 5 i B J&
( Pseudomonas) Jp#HF# J& ( Enterobacter ) 5y~ B
B ( Aeromonas species ) 5% 11 Ff & ( Wu et al,
2009) . H1 16S rDNA A F7 51 73 Hr 4 SR v A1, s
e o DX SE DR h o B A 4 Bk TPB BRAR731 Js
TR B A BE R A, 5T LG Micromonospora sp.
5 Micromonospora chokoriensis ; J5 & t3 4% Streptomyces
neyagawaensis 5 Streptomyces torulosus (3 2) ,

Lk BP0 B0 A B R X ) R A
TR FERBIEE IR o WIFIIRY B I A H]
PERE & K TP i SRR RS 2 B AR, B
IREIERER a WRIE B2 EAHSC TR WAL I B A
B b LA N T B 2 1 T A A, A
77 37 WY S A A T mT A PP o gt o DX S AR
Yy IPB ZEAPE b HA AT 155 S, BCRE AR 1% X 35
WA AR ) M BR AL 2= DR PR A b R 43 R VR I

S AR REPAR AR EX GFKF
Bl S o 45 8l | 7 S

5% 3k

B, ik Z P 2003. Sl E SRALIT TSR LT ). WA R
2£,15(4) :377 - 383.
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Phosphorus Bioavailability in Surface Sediments from Phosphorus-rich
Geological Region of Lake Chaohu

SUN Ai-hua'?, CHEN Xi"?, CAO Xiu-yun', SONG Chun-lei', ZHOU Yi-yong'

(1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, P. R. China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, P. R. China)

Abstract; Chlorophyll-a and various phosphorus forms concentration, the abundance and composition of Algal, Al-
gae Available Phosphorus ( AAP) and equilibrium phosphorus concentration ( EPC,) were studied systematically
from April to September in 2010, targeting phosphate main region of Lake Chaohu. The main types of sediment in-
organic phosphate-solubilizing bacteria were extracted and identified using molecular methods. The results indicated
that Chlorophyll-a and Dissolved Total Phosphorus( DTP) had significant positive correlation with AAP. The tend-
ency of sediment phosphorus adsorption and release basically was corresponded to the pattern of seasonal fluctuation
of the algae. This region was abundant in types of algae. The main types of sediment inorganic phosphate-solubiliz-
ing bacteria including Micromonospora sp. , Micromonospora chokoriensis , Streptomyces neyagawaensis , Streptomyces
torulosus. The microbial-driven phosphorus releasing in phosphorus-rich geological region can supply bioavailable
phosphorus for the growth of algae.

Key words: Lake Chaohu; algae available phosphorus( AAP) ; inorganic phosphate-solubilizing bacteria( IPB)



