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Isolation, purification, and phosphate-solubilizing capability of phosphorous bacteria in West Lake sedi-
ment. LI Wenhong, SHI Jiyan ( Department of Environmental Engineering, Zhejiang University, Hangzhou
310029, China). -Chin. J. Appl. Ecol. ,2006,17(11); 2112 ~2116.

By using solid culture media containing organic and inorganic phosphorus, six strains of phosphorous bacteria in
West Lake sediment were isolated and purified, among which, two strains coded as OP, and OP, could decompose
lecithin, and the other four coded as NOP,, NOP,, NOP, and NOP, could dissolve inorganic phosphate. OP,,
OP, and NOP, had a stronger phosphate-solubilizing capability, followed by NOP,, while NOP, and NOP, lost this
capability after isolation and purification. The water-soluble P concentration in the culture media inoculated with
OP,, OP, and NOP, increased 38. 53, 64.53 and 54,06 fold, respectively, compared with the control.
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FAE GRS AT HE SRR
A AL 4 1 J2 OB 40 o ) BT A B 3 4« 1) AL IS SR
BEHE10 g, BERIK 0.5 g,CaCl, 0.1 g, MgSO, - 7H,00.3 g,
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BN 100 g« kg™ By CaCl, #11 ml & 4% 100 g
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kg B K, HPO, AT, 57, JH 0. 1 mol - L™ NaOH #il
W pH 2 7.0.2) FULBEEE I B (IR B 3R 3) B BR 10
g, *FRE 3 g,NaCl 5 g, Bifg 15 g, ZE(E/K 1 000 ml,pH 7.0,
KB, R4 50 ml B A8 25 80 3 ml(EE B SR TR
KEHHIRE).

FAFI AR b A BB 4 B M T AU 4 T A% B RE
MR IE SR B 1) BB R B & ¥ 10 g, (NH,),S0,
0.5 g,Mg80, - 7H,0 0.3 g,NaCl 0.3 g,KC1 0.3 g,FeS0, -
7H,0 0.03 g,MnSO, - 4H,0 0.03 g,Ca, (PO, ), 5 g, 781H K
1000 ml,pH 7.0 ~7.5.2) B AL BEFE e 55 M %W 10 g,
(NH,),50,0.5 g,MgS0, - 7TH,0 0.3 g,NaCl 0.3 g,KC1 0.3
g,FeS0, + TH,0 0.03 g,MnSO, - 4H,0 0.03 g, GiBEAE 2 ¢,
CaCO, 5 g,ZE7K1 000 ml,pH 7.0 ~7.5.
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2.2.1 FHONE HM 10 SRR B, BUS AW
FERESS 0.1 ml, 43 ik F ZC AL B Al M8k A 1S 7 2 P 4R
b AYBETETE 30 CHEFR 2 J, EHIBMERE R 7 A, A
7 P B VA T B RIS MR R, R o il A T
.
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DS SEEr RIS R ATRSE) ERR (M N E)
MGRB LR BUR BRI EF AR ) EE B R 2
B/ VR 5, TEEE L B SR S R AR TSR
H B AL BT

2.2.3 MERERENME 1) BRI RIH 4% s S A
FLERE & MR T, vt 100 ml TR KA B
HEBRA MK IR 20 min. 2) BEAH AL 2 ml B
BRBIBHEA 30 ml K GB35 B, X B4 2 ml (KT
W EME 30 CL180 v - min ' IRFHIESE 7 d.3) I NAL
. HESRAT A BE IR 4 000 r - min ™ "B 20 min 81 1
RER K 50 ml, PTIEM 1 g AHEFLEHSEHE 10 min 5
RIZEEK UL, WHEE WK 4 000 ¢ - min ™' L0 20 min, 3§ 251
VE A B E RN 50 ml. 4) FEBRAE T E 0 BT R
J& 1R A RV B R B L TR RE SR A
TR BT WOV, 5 R RO T I G A SR O AT R
HOTETE. 5) BRRYINE S5 MW i 2k a0 22 - S B A E R A
TRERER IR AR -SRER I A UL R TR BB R W HORE &,
M KEERS B, LA FRE R (d) AR AT, LUE B v E
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Table 1 Colony characteristics of phosphate-solubilizing bacteria

Fr P brag 2%
3 BREGW

3.1 fAReEMEEE

TLARY PR K BE Ao DR B i A e R 5
MAVBHE S TYIBHE, B ERE L TEH
(1), HApAYIBEE Y 1. 73 x10° CFU - g7' F
P, H A BB 9% , THLBE AN M 1. 18 x 10° cfu

sy TR, A B 5% .

SRARFBAENT R M T W K SR AT R B
HBEERR KA EBHE R 2 ~ 15 CFU -
ml ™", YRR b A DB 4 -85k 2. 38 x 107 CFU -
g TR, SR AL, R BT, 18 & 3K
A -5 DURR A P i A A R e AT A G
M, LA TE K 7R 5 36 2 UURR A 38 46 304 B 1 7R 7K 1A
JHH KR AR P A S T DL A AR A R
ESWAE T RIS T8 0 A Wk R A ML AL R
H1.62 ~1.88 CFU - ml™', TCHLESE 40 % 80k 350 ~
1 940 CFU - ml~". W] WA [ {030 = BAT fe o B T
AR AR
3.2 MBMEREEES

LA [ Ak 75 8 P (O BB B T B 4 7 0
ROBEER B KA H I RS T ER | % R N R BG, J0 B itk
— o AR ARk A PLER AN B, T AR 7
A HE BB SR R V AR B SR  BR UKRE AR R B B —
S Y37 PH B AL [ A 5 3% e b A P R BR 3R
FEMAE R ILIE 1 P T /A%t S e R (4 1
T I — 2 4 o5 B B K408 o35 B B /N R AT OF Al IR ik
AE , BARIUE—FOERE I E Rk (HHE W
BEAKNS R 2 EMXXR EHE
KNS , KB EA L 3% 40 2 B A 20 8 BB s TE L
Wi B RE 7 ELASE5R , DA T BT ) A6 0 K e 40 1 A o B )
5555

B g PR R sy B ik 5 15 3 6 AR
B , L JOoP,  OP, 5 H YLP 4 1 , NOP, ,NOP, |

W5 AR R H%kHZ B+ B HEBR RMER FEARIEAR £,
Code Growth rate Dimension Bl iR Colony Exterior Apophysis Color
of colony Dimension of  form form form
(mm) colony and
periphery (mm)
OP, P Quick 3-6 5~10 I## Round Jeig Slippery R Umbilicate B Yellow
op, e Quick 2~5 4~10 [## Round FHF Slippery fYyi2 Protuberant W Yellow
NOP, Hr &4 Moderate 1-3 24 A7 Round HBE Rough 1A P A: £ Concave T8 Red
NOP, 1% Moderate 1~4 2 -6 TRDR AL Erose Y67 Slippery W5 Slightly protuberant {2, White
NOP, 242 Slow 1~2 3-~5 [& 7 Round F:# Slippery ™M Protuberant Fift White
NOP, F1 % Moderate 2 ~4 3~5 IR 2 Round HHAE Rough [o] A 1 Concave % 8, Gray
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Fig. 1 Phosphate-solubilizing bacleria colony in solid media containing phosphate.
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HEB/AN B EHE BB EE ] ~2
OP, 0P, NOP, £ # 2 [ e fa M i Ry &% [T
PERR , 76 1 000 %5 B8 T M K FRIRE , 2R
LT e (& 2A). B 2B 3 BREME S o4
MR, 0P, EEELK, FOHE, KIHIE, lLEH
i OP, BEIFIE, ALHHE; NOP, HEHE/N,
SEHE, KT, PIkRgR.
3.3 RBRANEA AR IR
3.3.1 G4l B&2 W, #Fkk OP, &k OP, Hf
BORMISHRAVIBEOBERREE 77, #EFP OP, (OP, Hitk
FIEEFRIR R K IS YRS & 14 ) R 62,45 F 103. 54
mg - L7' HXFER (1. 58 mg - L") B4 T38. 53 F01
R2 ENBAH SRR GNRAES (3 dF)

Table 2 Ability of organic phosphate-solubilizing bacteria for disso-
lution of organic phosphorus (3 days later)

ik B pH BB sikaakidm
Treatments P concentration it
in liquid P concentration
medium in bacteria,
(mg - L~") (mg-g™ ")
BRI +2 ml TTH7K (CK)
medium +2 ml sterile water 6.72 1.58£0.26 1.0220.11
BEFEA +2 ml OP, W#
modium +2 ml water with OP, 7.54 62.45 +0), 81 9.88 £0). 52
1 2 ml OP, FK
AR 2wl OPy I 5 g0 103 544372 8.4840.33

medium +2 ml water with OF,

64. 53 . TEXE 40 B 23 % G B RS AE A1 1T 2 R
BRI, AHUBER: Fe R i A R pH {8 L3 IR,
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1R A, BN B R IE .

BN S, A A R AL A W I R A
—ER B 0 B AL LB, — 4 L LB AR
R 7 T 200 B 0 M P A S O o T B A e 4
I LA A T AR e £ A 0 e T BIL , JOE
FIE WA KBRS LB, B
OP, OP, Bk 1 B R 5% ch K IR MEBE S B 23 B b
9.88 f1 8.48 mg - L', B HW P HE S EW
15.82% FiI 8. 19% . SR FIBFBS 1 77 v A e 4 B , FL A
PERCRAS 43 S48, T 45 A% T B R & B & A
B, AR 7 4 AR o 2 R HE IR R R A K T Bl
B Ak K AR 0 HUBE , 0 A B A R B
5y FLRBERE ) N B TSL s
332 AHWB MEIHUBH. 4 HEFRE
NOP, 23 4050 1) B A5 7 , NOP, 4 1059 11 e 0
BES1. R NOP, BidkIH: 37100 H W & 515 68. 83
mg « L' BB (1. 25 mg - L™ ) AT 54. 06 f&;
HEFp NOP, BRKE B 320 P i & B4 4.50 mg -
T Bext BRI 1 2. 6 4%, [k NOP, I NOP, &
SYEE a4l )G g & T B BE . 3 Kucey! ™ 4R IE, 72
MRS LR T A5 50% 1 e Bl 4 T 2 ok B
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Fig. 2 Microcosmic characteristics of isolated phosphate-solubilizing bacteria.
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A %38 Y64 B 148 Shown on the optic microscope; B: i HI4E Shown on the Lransmission microscope.

3 THBRAERMBERETVBNEN(SdE)
Table 3 Ability of inorganic phosphate-solubilizing bacteria for dis-
solution ofunsolvable inorganic phosphorus (5 days later)
4k 38 pH EFWE TR HIERREN
Treatments P concentration [rded

in liquid

P concentration

medium in bacteria,

(mg L") (mg-g")

BRI +2 ml RKHAK(CK) ¢ 59 ) 250013 1.26+0.23
medivm +2 ml sterile water
i3t +2 ml NOP, Bl

medium +2 ml NOP, culture 7.83 1.37 0. 21 1.17£0.16
HFE: +2 ml NOP, i

medium +2 ml NOP, culture 7.72  0.93 £0.16 1,24 +0, 13
HEFEE +2 ml NOP, B/

medium +2 ml NOP, culture 4,69 68.83x1.13 6. 52 +0.35

2 ml NOP, %}
SRR 2 ml NOP B 5\ 500041 2.4040.21

medium +2 ml NOP, culture

JA 2 2 1 N S B 4N T B AR Bl E IRt R B, 59
A VIBS B P UA 6 MR B AR A AR B RE 7,
AP THUBE B MR TE 2 B L) 2k MR B IR h. s
PR A 40 A L R 1 g TE ALl 40 T R M B /K o
AL & B, $E Rl L NOP, Al NOP, Fkk 44 i {4 5% 5
dokEHE SRS S A BEATTEY, MEMN T
NOP, \NOP, B bk It B P 5% 8 rh ok i e & 80 4y
HIK6.52 F12.40 mg - L7 RERBCPH S EN
9.47% F153.33%.

B3 pH (HEEAL S Cay (PO,), MYV
FA. B4 B 7 T VR AR G 1 AR T P A % Pl ML T
BT M TR ER £h b (X B R AR ok, BV S R A

7 . A SC 46 BARBERE 7 89 NOP; \NOP, Btk
HIEE SR pH 2351 4.69 1 5. 14, EEXS B (pH A

6. 79) B TR, AR T X — . HIFEZH T HEIA

4,93k pH WAL I R 7. Asca %545
S5 A B 2 102 A e (A 5 B4R %

=

b auscE e il
P concentration in liquid medium (mg * L™)

B ] Time (d)

B3 AR

Fig. 3 Dissolution of phosphorous by phosphate-solubilizing bacteria.
a) B WL Organic phosphate-solubilizing bacteria; b) JGHLBE 4 H

[norganic phosphate-solubilizing bacteria,
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3.3.3 PROGARREI 2 A0IED 3 PR, BEAHRIXT Ca,
(PO,), FNERHRAR o B BRI BIFESE 5 KNG 3
R IEB TR, LA Hs A mus A bR, X
AT BE 2 B MR TR 2 TEAUBR % (0 K B 1A o A 1Lk

4 & it

4.1 PYEITIARY b A7 AR KR RE S B0 B R R IR AR
BRSO VIBR A i A T ULBR 40 B, AT Ha #
%. :

4.2 STELIMCETIREY 6 BR8N+, OP,, OP,,
NOP, HARIRHIMBREE S, NOP, H #4055 10 i B b
J1,1 NOP, R NOP, 25 B AL S5 2K B RE ).
4.3 OP, 0P, NOP, NOP, Hi#kpA5 R BRI
PLBEAF7E, ULHIIX 4 BRI REB XS T HLBE MR £h 0t 171
BRSO KRR 40 .
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