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THE CHARACTERISTICS OF SOLUBILIZING ROCK PHOSPHATE BY
FOUR ISOLATES OF BACTERIA AND FUNGI

LIN Qi-Mei ZHAQ Hai-Ying ZHA(Q Xiao-Rong
( Departmens of Soil & Water Sciences, China Agriculturad University . Beijing 100094)

Abstract: Phosphate-dissolving microorganisms are widely distributed in soil, rhizesphere and other ecological environ-
ment . Understanding the characteristics of these microorganisms in sofubilizing phosphates is helpful to apply them in im-
proving P use efficiency. ‘The oblained results indicated that the fungi had mmch higher capacity to dissolve the rock than
the hacteria. Existence of Fe, Al, Mg and Na in the culture media reduced the rock solubilization by the bacteria, but
increased the solubilization of the fungi. The higher content of the rock in the media. the lower capacity of the rock phos-
phate: solubilization was found. The capacity was also significantly reduced if the concentration of C material in the media
was higher than 3% , Tt was also found that the microorganisms destroyed the rock structure. The P was more easily re-
leases) from the mck al further incubation. In conclusion, there is some potential to utilize the microorganisms to activate
the rock phosphate.
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1 HEERE
1.1 KRBT H

R E A TR N T E P B LK, 08 2 4k: T (Arhrobacter sp.)
ITCRi7, fBAHAE ( Pseudomonas sp.) 2VCP1, ELEH AWIRREHEE (Aspergillus sp.) 2TCiF2
1 4TCiF6,

BB A SRR ZEENE, BT (<0.018mm), 2% FFEMRRENE L
B (P0,) 2510 4.91% 8 5.06%, 1:1 MM EN B (P,0,) 75k 35.16% M
30.57%"

1.2 BEFERSNEDERSNT BN

AR AR A A% 10g, NaCl0.3g, KCI0.3g, FeSO,-7H,00.03g, MnSO,-4H,0
0.03g, MgS0,+7H,;0 0.3g, (NH,),S0, 0.5¢, JFFHBT ¥ 10g, KEZF£1,000mL , pH7.0,

MBI B: MEE 10g, KCL0.3g, (NH,),S0,0.5g, B # 10g, KEHFE
1,000 mL, pH7.0,

BLFRFEAE C: JEHE 10g, NaCl 0.3g, KCl 0.3g, FeSO,-7H,0 0.03g, MnSO, -4H,0
0.03g, MgS0,+7H,0 0.3g, KNO, 0.76g, F BT # 10g, KEFE1,000mL , pH7.0,

BM IR D: BERE 10g, KC 0.3g, KNO, 0.76g, JFFHBET ¥ 10g, KERE
1,000ml., pH7.0,

WAERNEEOE AEKOMEAE PDA BFA LARKMORERE, &~ iH s E s
TREFWE, B lmL (£4710° M/ml) 4518 R 50ml WEERE AL B. C. D, £ 28C
THH74E (130/min), FEREL (9,0005) 20min, HEHR LABRE LB H
58, FAR#HAERHE.

1.3 ELEEFRRA M ERET B HRN0

A3 B0 1.2 Rk R A SomL ¥R A = m B BT # 0.5g. 2.5, 5.0g Al
25.0g, KEEEMIKE, 598 7d, 7E3,000r/min F &L 10min, BEEWEEHES
BB HLAEBE 3 K, MK lmin (400W) JSHE &L, FEILEPMALEFK
I0mL, HFBAFLEEL, MHEE 4K, FHERSHOHMEE] 100ml ZRH P,
FEL (9,000g, 20min), FIHLEMRENEFRE OB EERBRE.

W LR R = AT, TA SomL 53R, SRGR LR WG,
FELG, B, T 3, MR DEEA SRR, H TR B
BB, BRI ORI X B,

1.4 BEYRRESBET RO

BRBEYERE AT 1%, 2%. 3%/ 5%, By BmHEEN 1%, XEMDH
1.2, [ -EFHEREEATER, M2 LERNSHE,

HRE NS EAEG 1 BT BT ENBR, FREISIMEYE
BT 100g BSH By PO IR R A0S B, FTAT BN 3 S,
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2 GR5WR
2.1 HFRE Y RE R RRT B R

$1 EHAS R REEET BOEN MEHIEHNELRE,

Mtk ERE BABORR (P.Gogl) BFHE (%) pH K{R%Efﬁﬂﬂﬂﬁﬁ%ﬁ,
ITCRi7 A 52.20 £ 18.95 149 363 TMHAFEERE. 8. 8@, &,

B 81.12+4.29 2.31 395 B OBEXHERS, B
2VCPI A 4.44x11.35 1.26 3.95 —

B 83.24 £ 0.71 2.37 3.58 WEY BT BRI ERKN
2TCiF2 c 238.32 1 20.55 6.78 376 1o & LATLLE Y, i

D 197.55 + 69.88 5.62 3.5 HEEMEBSGE A Ewg
4TCiFG C 216.37 + 12.44 6.15 407 \ -

D 184.23 + 20.00 5.24 3.79 1%}5, ﬁ%}if&if}?lﬂfﬁ.ﬁ
CK A 13.88 + 0.81 0.40 s PTGHIER -8, LH
CK B 1270 £0.71 0.36 742 SRRV EE. K. BE. BILH
CKk C 13.33+1.36 0.38 7.61 le:]f;-, Bﬁ%?ﬂi%f’éﬁﬁﬁhﬁ}ﬂﬁ
CK D 10.98£1.36 0.31 7.72

WwABERSE., X4 ITCR7
HHRHEREER M T 55.03% , 2VCP1 MBS RIS T 88.09% . X — J7 i pd Wit i
BXZETHERBERML, BB PN EEESHRELTE, B4 FHHETEE
EHTEREFEE G . Mg, Fé' . Mn™ S8 F, B0 T SHEMER N RHE
L&Y, B FEYIBRR RS AEE,

SHEMLR, PREBEHEREETE XL TS AFER, KESETTE,
2TCiF2 HRRB S B 1K 1 17.10% , 4TCiF6 B bk tLIEMK 14.80% . X A7 RE 3875 B g %t
XEENERFTEREER, B mor Rt EEE KERNEE,

AR BRI B R, REEOERRNEEE 6.97~-7.72,
AR TRER 4 A4, FEHREBEN. BRNMEREWES, Bt
PIERMETERIEZ —% . XFEURBEEEDEHAT R4 TARNBBY R,
MRTHAEVE, RAFRESSHTBINE FREZRKY, FHBESSE, .
BERAUIRE ., BEETESY, NMMBE M58, SRRk,

MERRRASR, W TREIESE, EUERNHRD, LRERETE. &,
B, BISFULELALSY, MEIEFREEN . WHEE 10.0g, KC10.3g, (NH,) SO, 0.05g, XK
EAZFEL,000mL, pH7.0, KB . M85 10.0g, KC10.03g, KNO,0.76g, KEE
%1,000mL , pH7.0,

2.2 ZXRIEFFREDERBRT BHRW

MFE 2 MBS RKA, LRI 31K, HE 2TGF2 f MR RREIX 52.32%, TR
BHE 2VCPI B HA 4.%4%, AR EHETREW, HERENAREREERY
BInARRENTR L, ST BIMARN S0%M, H3F 3 ik 21d, 2VCPL @E#E S
B R A 0.03mg P,O,/g BEH X, SEBEAH 0.01%; 2TCF2 BN 4514 3.11mg
PO /g #5891 A1 1.01% .

e FE—EREREN, AMBERNBES, mUERBREL, A8
FREY. BUBHARNE 1%6, CERRARFERS FRSENST SR, ENNsR
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THORE, HREREL, LERLTRRLEEHRERE . KKES LRI
FEDBRY BT —ER RN, HRANEBS S REERK, TEREE TR
EYHHEEFER, SRIFFBHEREA B,

F2 BREFRNRLELIRRATHNER

i il HRR (ng/s)  AERE (@)
HE (%) 7d 14d 21d Ait

2VCPl 1% 3.9520.30 4.16+0.11 6.93+0.04 15.04 4%
5% 0.80+0.07 0.90£0.07 1.03 +0.03 .73 3.54
10% 0.50£0.03 0.45£0.10 0.45 + 0.08 1.40 0.46
50% 0.00+£0.00 0.02+0.01 0.01 +0.002 0.03 0.01

2TCiF2 1% 43.39+0.73 50.28:6.37  60.56+6.90 159.23 52.32
5% 17.27+0.55  24.66+1.58  19.49+ (.72 61.42 20,34
10% 7.70+1.48 16.02+3.30 13.28+0.70 37.00 12.10
0% 0.38+0.0 0.96:0.27 176+ 0.2 3.1 1.01

ERMAEAN: MEMZIUBEEHRT D SEEEHRRE, —2HTER
RiGE B P ENEF ST B8, 8. 5. $SEFCRIENY, —EdTH
HEY B S X F4 0, MAETHERN, £EERERN, A EES N,
M B BEREAR B B K . MR R AE B BB R W T, A BB R
B YNGR, HMRRVEADBT HAE, WS Ry, Ba, #ir
REL W, BUEYBEART BHOREELEHEN. SHKE, F2RAMEIK
BREOEREGERE 1 RET (P<0.05), AFILAEHERSEMHE,
RO MMARGEAN, SRERERMNENHE, N 2VCP1 FHkERD it
ARH 1%EE, B 1RERERH 3.95 mg PO,/ B ¥, 552 KIEME 4.16 mg P,0,/g
B, S5 3 WINE 6.93 mg PO, /g BEW B, FE 2TCIF2 8 W 43 B 48.39 mg
P,0,/g BEO K}, HINF 50.28 mg P,0,/g BEG K H 60.56 mg P,0,/g 5 8, UBEE
BH50%ad, HES 1 WEMRRY 0.38 mg RO/g BB, %2 1K50.96 mg P,0,/g
B, BRET153%, FE3WH 176 mg PO/ BT 8, HE 2 RIEFEBST 83%.
oW, EREEYLE, BT RNSRELETEL, BENASEAESERER.
2.3 RBEHRR B R R R BN

FIMEREY: MERGDEWRERS, BREREK, YEEYRKEd 198
B3 5%, 2VCP1 ISR BRMRE T4911%, 2TCF2 PR T 36% ., SRR MERE
ATEREIRP LR PG

B SRR BERE R R4 F3 REWAKENNESERRT RNEME

Wik BREYENAR KRR (ngp) BHE (B)

E—EREN, RNEREPREY T <o o
WK BE, 4 R T il 4 #1802 KB 2% 5.02 1.6
F, ¥R F R PR A4 :j; oo -
B, AAHELEHE, 2RBZE  on o 11 o
X, MEYHEKERT 398, & 29 63.11 %064
BESEEK, YEFLOBREDT % 55.74 18.23

5% 40,12 13.13

WER 2% 8, WHIE EXED, WE  sn. 2verh) =1.46, 1Dy (2TGF2) =8.89
WA RN Z L 1% R IB Y Bk A
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WES, HE, ARRARAREXMHAR, XUREN TREFETERNER. &
AR RERASRP L RENETMAENR, #FEFRNRERS, MR pH3 &
i, GUMEARE pH o SO R MR E B e A AN TS 3. FEILARMF T, B gk iR i {it
g, MTREMREYREEREH, RIS REHBGNE. ISNKREYHRKRES
REEFRENEEY, IRHNBERNBABEYRIRNER, L, NMIZEFGE
A IR R B

3 &Fw
BT RIEk. . . MELIENIBEE, B8 LKA HRT 5 H
W71, BREERE MR T L B B B e . BUEYIRES ORI B IS,

HRIEEIRE, B RR B E N E 5 B Ok, N SRR DB R, AR R
BERERK. EENFRTREDRERE, MARBNERE, RNROBERE.
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