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Solubilization Capacity of Insoluble Phosphates and it’s Mechanism
by Two Phosphate Solubilizing Fungi ( PSF) *
KANG Yi-Jun'* HU Jian''* SHAN Jun' HE Fang' PIAO Zhe' YIN Shi-Xue'
{ Bioresources and Environmental Protection, Yancheng 224002)'

{ Environment Science and Engineering College of Yangzhou University, Yangzhou 225009)
Abstract; Twa phosphate solubilizing fungi (PSF)} strains named HP2, PS5 were isolated from different paddy
soils, we studied the effects of different carbon sources on the solubilization of rock phosphate and the relationship
between phosphate solubilization capacity and the pH of culture mediums supplied with different carhon sources.
The results showed that, Strain HP2 had the better capacity to solubilize rock phosphate than P5 in different tes-
ting time; The rock phosphate solubilized by two PSF supplied with different carbon sources was sucrose > glucose
>cellulose, and the relationship among each other was salience; in testing time, the correlation between phos-
phate solubilization capacity by two PSF and the pH of culture mediums supplied with different carbon sources was
significant salience (P <0.01) .
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EYERRFRARZ -,

AXAAFALER KRR P i & Mk R SBURRE N RE, MNIHRR
BB, BRRBBENRERS, FREMAVE, FEMAMRNER L, SRNER
BERFYE MBI FE 7 IR T Rt

1 #B5RZ*

L1 8

RO KERERRNEAR KB LE, LRETKREHENTAREL, SHEIE
WIRY ., BAMAER EH 1.0 g/ke, FAVUE 17.3 g/kg, HEHH 8. 57 mg/kg, £
B0.50 g/kg, CaCO, 7.5 g/kg, RERKEFE IO cm~20 cm, FWBASHELE Cr
(V) 10 mg/kg +IRIFE +MET.
L2 SHiERE

MR SRR (MDA PLERE) B . W8 10.04, NaCl0.3 g, KC
0.3 g, (NH,),50,0.5 g, MgSO, - 7H,0 0.3 g, MnSO, - 4H,0 0.03 g, FeSO, - 7H,0

0.03g, Ca, (P0O,),5.0g, Big 18 ¢, EXFEL0O0mL, pH{E7.0~7.2,
L3 WBENSS

BB T ZKREL#E 10 g T 100 ml XBKS, TRGES, 88, RIHBRE
107, 107, 107, 10*, 10°, 10°#R, SR O0.2 nL HARATEHRIEHEL, 54
WEEHIM, 30CAFTEFSB LG, MEUREFREKEMNEE, AEXFHERGH
BN NEHNEEEFFERAREENGOEE. EEREERRIE TROEE
BEFSEEAUE, Bl ESBERHE, RERE&LEHBANXNRERS
RSB N HE M — BT,
L4 MBREEHE

BEAFETRHMEHTESUE, FEGHXEARBENEAERAS[ERS,
L HITHRESE .
L5 (ERGE

HEHEERRBRE, 722 eE6E T, pHS3CEFRELT,
1.6 MEFRE

FHEFPEIR N HP2 | P5S EBR& BUAM T2 T8 30 mL XEAP, ERES{I xS
W5 30 s TGS, BRERESZS TR ol MTEE S0 mL =/HMEA, ¥
EAMKET 30C. 100 v/min KEEERBRTESR, 59T &¥EH EEYLERFER
EHRAFFRA 3 M, 3, MeBBTEmsln SRUK pHE, HREMNNERA
ASF L EED . BIER3 A=ARAHETEREN 0 h M, N SBNERER
pH{E. AWAYENNE FERERMBBRB G FREN, A TSR AR
[HTHE, WEMNEEFBRABKALIERS, ARBKRE %, S0TH 8 h FHE,
A mg/mL At E B4,

2 HB5%

2.1 WEMBENERERRT
MEESR Cr (V1) 10 mg/kg AbIREKRS 0 b 4 RS Mo Bk HP2 (B 14),
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ZNBEE N EIER (Mucor globosus Fischer) ; M IEH KFS LB PIRBAE H PS
(E1-B), MHELEHNEER (Penicillium spp. ),

HP2 20000 " P5 (2,500%)
A B
Bl FMEERRYEHEEE
2.2 WMBEETRFSFENBRRENNIHISEL
1,000r RSB 2 A [F) B S et A e AR S dn ) 2
B, FERERNE R, HP2 BBk i% 3%
WEHRIYE T PS Mk, FHARENE
BMERHREEMETRIBTEREN,
HP2 750 ~60 h JEB% R R Z R, 96 h it
BHRESBREE, M 897.354 mg/mL; T
70 12 24 36 48 60 9 120144168 O BMARFIMEBEEESI7E 0 ~60 h AJLFBRA
th FHLK, 60 h SHHE LK, 120h
M2 HP2, PS WAAERFUSHOEOBMR KB 565. 487 mg/mL, WS HHERFT
B\ eSS
2.3 WBREFFEFHBENESERNRpH HHXR
HXRBRESGERNR pH HIXR, WANHEARRNG L. TXEegY AR
=Y, RRBSERA T o HZRAAXHEARMNEELZIEL, W ED R
Narsian 20 HIBFFE8 RS E BB R 5/ % pH (2 M A B MM L. TR
R EERE 545 pH EMHXHNR, FALCHZEREREA R4 K6 pH &
BRERFEEL, FUTREARRMFRE L. REARRNTRERE, mE1
B, BRPS BBREUSEREIRENERAG TERRSERNM R pHAZRLE
EHXES, HASLEERRNEH MERRESERN R pH AIFERERTREE
B XM
PRI E I 8] Y BT B 3540 pH S EAEX RIS BB R E 3, BB hns
B 54K pH HZBIHAHEXFEN0.8632"" (P<0.01), EHRBEKF, HHAELE
HIEFF RN T, BBERETER SN R pH (E 2 R7F7E BIFAOM XM, BT RIA
K, AXBPHFEEERENBRREIBRE TEES TR EERIB MM TIES
TRPEEYR, ATEMET oH E, #THEusiminnmi.
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1.400¢ y=130.25%+894.91 1 AWEREBFEEERESE
f»mﬂt A Ri=0 7451 v/ pH BEXE S
g 1.000) EERK (1)
£ 800F BE
i s00k HP2 Ps
g 400L W 0.6078"* 0.9081**
200} R 0.9497"° 0.8676°*
0 EHH 0.8431° " 0.9025°"
0 2 :H 6 8 HHRE 0.7423" 0. 3559
‘ R 0.9971° " 0.9983°°
B3 3% pll SRR 2 aAE et .3 £0.8589 09211

. 10.05=0.632, 0.01=0.765
2.4 WBEMNERENSERRNEE
fEmisERtE Y, X HP2 BbkAE Y E S MR B R, A1 pH (AR HESEHE A AT 1,
YR SIETER A R pH AR AR BIK 0. 8948 7§10 93247 (145 =0.632,
ro =0.765); Xt PS @itk, A4 EEEE AR pH A AR 5Bk 0.9665 " ©
£10.8923° " ( 1y =0.632, 1o =0.765), MHEEM AW EMAENRE. pH 2
HERIAOMLHE, TR RN BRSO MEE R SR, B MRS ERET
RN, AT D — R SRR AR A ) Rt TR R R R
25 BRBEESREARSTHRRNE
EPRSHEFEREA R RERS AR IR RN ERE, HHTHXAN
(E4), SEER, FERENY, FHEEETERRREAASEAERNE
BEXEZY (B BoIESHMNATE = (HP2 BB + PS WBE) /2), HX%R
¥i£0.9810° " (P <0.01), HEBIBBIEFH 7000 y-1.0245x-12.819
UM AL B RF R SRR RA, 200 R0S6D
MR, WAIRR, FERSEEAH, JE S,
@ﬁﬂﬁﬁ%@%ﬁﬁﬁﬁ&ﬁﬂﬁ*%ﬁ%ﬁgmo
S KB gzoa-
WA, TR E S EER, “’g' _ o ,
REMEPH SHRBZEMMALERHE A o 200 40 600 300
0.7605° (P<0.05), kB EAF, HARE HEBREImgl)
BHMENR S EAE R B PN R o H4 HEwRRSmEkTsy
TREDHE, AR X
2.6 FEABENNEBBIEESHOKM
2.6.1 AEBEMEGBRBEIOEE: AT HRMNEEREIN, —REH
B TERON T 6 ~8 d B TR BB MM R . AR SO R Ry 3R R ) S S oS B
R, — KL T R me e B A ) M B L B AL, AT T A EHK
ZERFIRH Bl B R S5 A IR pH E 2 B MR
AT THEE (58 . B (). S8R (£9H) SERHREXNTKE
WRBESIREH, MES. 6 FiR, RBRE A bR R S
KB, TR A AR A I RS, YR RN [ iR

—T

*
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JUF—3, MEKRELTS . FHEREIRBEHERETILFRER, AMLERSE
AP R, PR, 3 BB R E O R PEBCRMUT R > WA > T
R, 2aZEHE, =H2REIBEER,

1,200(
1,000

B R/ my/L)
g 8 8

- 8

0
0 12 24 36 48 60 96 120144 168 0 12 24 35 48 60 96 120144 168
1/h t/h

5 FRBE HP2 BEHE 6 TRIBWR PS BRHE S B
- WK, e HEK, 4 5N —— W, - SRR, - B
2.6.2 HWEAFBREAETHREMENRA L. EEFORFNER, Pk
WHIPRENRAEN, BEBRMY—RHHARAES 960 (£2), ARNMEHHKE
HRTdAANOERE, RERFNUR, FUEEBIGIRREFOHMHE% Rt
FIRE , JXPEA RESE MR UL MR B R A AR B )
£2 NEERFLH0E RS RWE

0~48 h 48 ~96 h 96 ~144 h
REBWS
Ps HF2 Ps HFP2 Ps
LRl 218. 188 14. 974 665. 872 236. 524 294 891 205.659
B 182. 740 -3.973 749. 297 331. 561 312,646 -1.681
E¥Z ) 166. 544 -5. 806 5346. 840 346, 840 -7. 240 0.234
HRR 20. 720 20.780 8. 862 8. 862 0.352 0.003
b, 14, 057 3.973 7.334 4.278 0.240 0. 46
i ] 258, 526 £0.611 834. 861 330. 644 0.289 0. 021
3 e

3.1 g RERSiLH

ATA KBTS RS, FREmBAILIR R ERAEMN > PR EES A
BORBRAERRERE LN —FAPH . FCEI N AERREREEINHREAR,
FEARBEFREE, RERELDRARK, MARRENSERE H 28 EEREE
A%, X5 HETHHRERE—BN. RNERESEANERNENRE
R BENIEHRIE. X—HeRH, SR AREREIHRE, SEkEK
HETREMFENTLRSFEIXRER, MBRENSEYRTFETHIEX -4
METEGH— RN BFEAED, REAERNED BRI T ER LA™ 4E
B, BMPEEFE oH ERF/D, BRRE THEERMEAERE.
3.2 BREMHRHARRRENNER

HRAFIRE R AR, STATTRERS, RIRR R Rt
AB 7 N R B R O R 2 A 1R T A R
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A HR T ARERE BRI BT iR Al bk B AL D g, RE T SHAEM
WER: DEm (Ha5. 398 AT (RFN. B8 EI8Es, SiXEnm
RENHRGE, JH, AREMEMTRIHE, KB OEEs, UER (5.
HER) FHmEN, ARERPEERZERRMN. FHRRAREN, Fi¥kn
v BUSRAR, TOLATER ARRIRRS, HEIRE 14 h ISR EA AR I (B
=) .

AILLAY, BEXMEERREEREAINER, FERETHRBEXSHHEN
FEARLRBS BB BB LNER, WFRREAG T HERBENGIERRE
YVEOAANTLABE SR, USERMEREIRRN, HAREHERERS TS
KEZWBL, FRFRBERGTARNERBEENARSYLLYRBROAE, #i
EuREY—BYRHRR, SRR A,

FREEMPE AR ER AL TERFHEL, 5% Mk € 09SS4 & bt
ATRPEFRRIEBICR, ARE—SEIT,

XXM
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