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i OE COhIREEEEAHER, NIE AR B R T b i BE B — MR B BE TR I T R B1-A S5 A TS TE
AFHEAITS xDNA 781 53 Wkt H 4 5 Sy M (Aspergillus niger) . Wk B1-A fAR AR (1% ,3% ,5% )
TEPIFPUEIR YEBE IR ER (FePO, , AIPO, ) BE SRR OV /2 A1 pH B RS (0] 3h 2528 (kR B B 8 5 pH 2 B 3 fAH
o2, B1-A MV REE SHER i SRR BRI MR B G, S I AE AR W AR BL-A AR R 3%~ 5% 1EFE
] 168 h = 0 MR EE Ry 3 ¢ L' VLVERET MR EE Ty 5 o L' BHABEACR L BIbk BL-A XF 8RR —45 |

WM B WRR K WA R BV R e
K LD A R N A T B

KEER BB A M
FESES S154. 39 X EkFRIZAD

PR A KA = REFRITLRZ —, 2
YA o 2R G B LU A ki b B AL
FOE AT A TE R B, 25 2815
Y BERF I BUHE R | il RR AR OT ARG, B GR | B
KA RFRLA T, T KRBT T, ol S i 5%,
HE DR YU N VR R B 322k
BT R R E R Y E R
2+ AR 22. 7% 2 R E S TR R 4=
PRRYE EE 0l TR R A R g e,
BRI AL R AR S R RS I RE BRI K
ARG B LA S LI IR T BT
FI AR i ol L Sl 2K P S R B, W %
Ho X AR B B v

IR R ARER = LA Y03 3 g o B9 BUE
YB3 Sl RS b e A0 e AL AT B R e AR G, U
% 7 4= ¥ ( Phosphate-solubilizing microorganisms,
PSM) " B -39 o Ml v AN Vs M 1 B 5 (L AR 5
TR WMSOR T A B8, DA T 4R e S B A
BEIAEY R B AR R [R] A R A
AN PR 2R B 0 55 A S SR T R A I,
BERRA YO AR ), I BRI Y

JHR A 0 g 418.7 .942.3 242.2 177.4 mg L' BRI
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A S SR R RS 5 (R 4R T 1988 4F)
PEAFRRSE  /NX TS B SCHk [ 12]

1.1.2 fiHk+3E Fuaaagit ks R
213 ,2010 4F 8 H AR AL A= R A, B AN /N IX R H
FSCRAEER AL AL AR B 88 780 IR A 5 o0 il —
By :—4y 4CARAE, — 1 - 20°C1-1F, — 1 EREXT
Ja3d 2 mm §545

L1.3 R (1) 7r B R 3 5 (R A 1Y
PVK'™) 5 (2) i e 15 7 5 (NBRIP'™ ) 5 (3) EL 1S
Fr AL (PDA Hidt)

1. 1.4 fEk ek ME v W R R O W R A
(Ca,(PO,),) BEERE (AIPO,) , g T K HE Rl 2 BR
IR A BERR L (FePO, ) 1 T SIGMA 5 A 7],
P4 B BH#% 4™ 8 ( Kunyang Yunnan RPP) | VI.7P5 5%
F#% 4" ¥ ( Wucun Jiangxi RPP) , T A5 B 4 A 3 i
it 100 Hifi, H 2% BFrBERR IR 5, PUEH 2L T E
WA M A R B i AR IR B2 (1 1), FLEH B
D22 B A A B 1 it , 45 R = md B FH AL 7 = Y
WD K3 4 Bl AN RO 20 9914 3,46 .0.29 ¢ kg™ Al
0.51.0.18 g kg ™',

1.2 BABMEENSBFE

1.2.1 “FAIGE  FRECL.0 g 2AEE T 99 ml JE
BEKH 10 A5 BRI 4 SIRC ] 10 7% 10 7 (10 ~° /Y
TR, S R A B B R R AL 28 C HE R4
WL HH IV R () TRV, 0 VS W Bl LA (D) TRV
HEE(D) ARBERES =AW S E S D/d H K/ EA)
B E AR BERE T . B D/d =105 IR AR A
AR LAy B Al S 4°C FARFET LB AHmiEs 55
B, - T0°CIRAFRFP T Hh A
1.2.2 AR EVEIESRHEWES  HERRIR
RSB IR C A TV S B, AR ek
B3 RN T g3 g A b B T 28 ~30°C H5 5%
PSR 4 d, MEIHE SRR IR AR R/ i 42
¥ ETERE 75 B R R0 3 R VR T S RRE

1.2.3 FME 250 ml =fAHiT A A NBRIP
WARRE T2 100 ml, 121°C & KK # 21 min, 457,
FETE PDA K556 b i A K 3 3 %) T 6 5 7 B
OB, B T 2 ml 360 T K # i NBRIP ¥
KB FREE R DIUORTE R X B8 AN b B 4 IRE R,
PEIRHESE (28°C,180 r min ') 7 d, W A& A A5k & &
Fl pH,

1.3 BEHRBBMRNNE

1.3.1 HFEWmEE % PDA B3Rkt LR
48 h A FEATLE K S, TIRENHIRS

30 s, il A PRI (1 x10°CFU ml™")
1.3.2  GRART TP Fofou v7  l 1 h V2 fie fie F DW o
=R EEA 100 ml B K H A9 NBRIP % A 5 5%
FERNXEA BEIR R (BERRER ISR AR IR S g L),
Sy IR 1 ml, 3 ml.5 ml #F B K, 28%C .
180 r min_l?%%%i%%,ﬁ\%']ﬂ: 1.3.5.7.9 d BULB%
W5 ml B R A BT 12 000 r min ™' 4°C B0
10 min , B E 350N E AR08 & M pH, BT TE
S R RS AL A 3 K
1.3.3  GEHRXT PR EED M A RE 1 9 E R
2 ml 7B A 100 ml FHERE 3 B R %k
BT W, AR 9I 3 g L7VAIS g L', 7E 28°C |
180 r min ' FEIR M T HEFR 7 d, W K ARl A 2%
WO, AR AR 2 DR, A E S
3K,
1.3.4 WxEHRE H pHS —29 A BUFR BTN &
KR pH, B & B 12 000 r min ™' 4°C &0
10 min, B E VSR B 2 A58, FIHT UV3010 2£4b
Al UG RETHAE 700 nm 4038 o B BT L € 1k )
T8 G BE T 0 O i, Vil o R N B AS S
XTRREME . iR DPS 9. 50 1 SPSS16. 0 4534k
AT 58T
1.4 BEEKRNEE
1.4.1  FEBRIIE S ML
BT R ARTE S = FRRE
1.4.2 WS FAEYREE SRR
24 h TR 224K, 5% WA DNA Al $2 R
R CTAB B ITS K 4 e £ B A= W)
ITS 3@ FHB14 ITS1: 5'-TCC GTA GGT GAA CCT GCG
G-3'H1 ITS4: 5'-TCC TCC GCT TAT TGA TAT GC-3',
50 WIPCR SR ZR . K AFEIK 30.4 pl, 10 x Tag
BABER NS5 wl, Mg (25 mmol L™')5 pl,
d NTP(2.5 mmol L™" each)5 wl,Tts1(25 pmol pl™")
1 wl, Itsd (25 pmol wl™') 1ul, & DNA (&
20 ng ul™")2 wl, Tag DNA AR (5 U ul™')0.6
wl, ¥4 ITS rDNA X Bf, PCR ¥ #F2EF H:95C
5 min; 95%C 35 5,55%C 35 5,72°C 40 s,35 MEH;
72°C 8 min, 1. 5% BEREWEEE R HL UK X PCR 373
FEYIEATRIN , PCR P AR G alifb ) % 2 LIl
AT A HARABRA ST IS, #4545 1) DNA JF
51 ki A GenBank, | Blast 727 5848 EF A
¥4 #E AT BB A B, B MEGA4. 1 1% Neighbor-
Joining AT RS kK B W IIHGEE

Z WSk [ 15 ], KA
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2.1 ARFAFRIEABE TG
Zead vk, AR 3] 4 bR EA W A BEE (D/d =

1.5) W ELTH 4 PR ECTR 438k U5 T K B9 A AL TS HL
JE Bt e, i IS B NPK(CK) 4038 3 ki
4 B1-A B1-B B1-C; & IEALHE 1 £k, iC K B4-A, Uit
WA BILIE X 5 b v 375 Wt T 2800t T e A T ML ik
W2 & AR TS AR & D/d IHE LR 1,

R1 BABERNERHEN D/ E

Table 1 Colonial characteristics and D/d value of the phosphorus solubilizing bacteria ( PSB)

k7S TR

D/d
Strains Colonial characteristics
B1-A EPIR, B 22 ~30 mm, ALK 22 K5 R A, TRERME 2.3
B1-B HHEZOIR, AR 15 ~ 18 mm, ALK, B 228 bn , IR SR 2 4, i 2.2
B1-C FRZUR, BAE 16 ~ 18 mm, NZ LR W22 gk, PG Ah A6 Nk 2.5
B4-A FRHTAR, AR 24 ~27 mm  HGLAR 22 B B A, R 1.8

HER 1 A4 BRISWE SRR BERE ) 2 5 A K,
£ Ca, (PO, ), P B HE 5% 4 d BFE#EW D/d (HAE
1.8 ~2.5 Z[a], lLfEF K.,

2.2 BABEEMNER

WA SRR M B AR e i k2 —,
TERG IR S5 B T B, R R AE T T A 1Y fif
BRI, AR AE ) /N T 38 3 0 I LA
UL, KT BT 4 BR TR FE NBRIP AR 3 56 p
HEATIRAR R R I MG 35 7 d 5 A5 &
AR EENE2,

HI26 2 AT, 4 ARV LA B 5 7E 330. 1 ~
418.7 mg L' Z[H] ¥ & & TX I, Wbk Bl-A 5
B4-A VTR #E 2% 7, 5 B1-B B1-C i HiEm 2R
ISR KF . BL-A WA 418. Tmg L', 5

x2 BEEMIEFREETET XBHE Ca,(PO,), M
R (Ca,(PO,),5gL™")
Table 2 Dissolution rate of Ca, (PO, ),in the culture on D7

i fa3ria -
7S . . B4 pH pH [
P dissolution
Strains Final pH  pH drop-out value
rate (mg L™1)
CK 28. 10c 6.80 a 0.20
BI-A 418.7 a 1.68 ¢ 5.12
B1-B 330.1b 4.12 b 2.68
B1-C 338.3 b 3.95b 2.85
B4-A 388.3 a 1.68 ¢ 5.12

. RPN FRIRAE 0. 05 K F25 83, TR Note: Differ-
ence in letter following the table shows significant difference at 0. 05 lev-

el. The same below

Molla %17 HZI8 i A —2, B1-B BI-C B8 bkiA B
94 330.1 338.3 mg L™, ER AR E, FIA
JH PR B1-A fESE— 05T

FEMIEIR 7 d )5 4 BRVS B ECIR G SRR pH 24
AR FEEE M T R, BI-A Il B4-A f 2 pH ¥ °H
1.68,pH FF&T 5.12,B1-B Hl BI-C LA AR #JiE
BT RE, PB4 BRIETET G IR pH T RR IR 5 1
Ver i I (R DG ZR I A B B SR M pH R IR R, A
RO 5 5 pH IR /N A A A
2.3 E# Bl-A WEE

wtk BI-A fEA [CIE IR 48 LI SR 4 d J5 0
AT TR = W Y 65 A U ILE 1, B
#2930 mm, FPC A R AR R R SRR VR 2, B
HzzZR R 2RO, A0 RSB R, BA R
e IR, TR R ST 0, TR B, HAR 50 ~
80 wm, UL RUR , 73R T B8, HAR 3.2 ~
4.5 um,%*ﬁ*ﬂ*ﬁﬁo

A ITST A0 1TS4 513 R FPL B9 ITS X
HEAT PCR 4 3§ FIE B 1) 0 7, 45 3 79 5 91 4K B
594 bp, it BLAST #4i%)¥ 515 GenBank %4 %
P S HEAT LR, A5 R R W E AR BL-A 5B
Aspergillus  niger ( ¥J629341.1 ) . Aspergillus niger
( FJ878650. 1) | Aspergillus niger ( HQ014692.1 ) |
Aspergillus niger strain JC-A3 ( HQ285563. 1) A9 [ Jil
PERIRT 99% , 34 TIB AU E S5 R # H A &
F P i B (Aspergillus niger) . FJH MEGA4.1 1Y
Neighbor-Joining 2K {4517 2R 40 & & W 1744 4, 245
Kl 2,
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A

K1 PR B1-A 15 PDA $i573E I (4 ) RIRETEIZS (A) M7 IR ABHE(B) ( x400)
Fig. 1  Morphologies of the colony (A) and conidial heads (B) ( x400) of B1-A on PDA medium for 4 days

Aspergillus niger strain JC-A3 (HQ285 563.1)

Aspergillus niger strain CBS 242.93 (FJ629 341.1)
B1-A
Aspergillus niger isolate UOA/HCPF 4289 (FIJ878 650.1)

Aspergillus niger strain WM10.70 (HQ014 692.1)

1 Aspergillus foetidus strain CBS 106.47 (FJ629 330.1)
0 Aspergillus tubingensis strain CBS 126.52 (FJ629 355.1)

100 Penicillium pinophilum strain KUC1758 (HM469 418)

0.01

Penicillium verruculosum isolate CY 196 (HQ608 025)

#2  TEk BL-A BT ITS tDNA J59) RIIE B R R LT

Fig. 2 Phylogenetic tree of StrainB1-A and reference Aspergillus species

2.4 BEEE B1-A X 4 MRE RS BRI AR

SN

2R R B1-A JCISTE AL ZTE Ca, (PO,),
TR h B AT BRI BERE T, A i — 2D R E B1-A
R TERE 1, 23 AT DU AN TR PP i (1% 3% 5% )
XA —MRBE (5 ¢ L") WEMRER  BRIR AR Bl S IR R
PELL K A ) 42 Fh i (2% ) R A RIWE (3 gL'
5 ¢ L7Y) M BRhBE IR BESICR
2.4.1 BI1-A XBERRER B R 2k 10 3 25 B R R

202 B AR 5T T W TR ) T W ASOR B
WA E AR SR SR S IR 59 7 ~ 10 d, B
FEEEHE 1 U 2 s w0 B A A
TS AN [ 35 35 I 09 00 0 ol o R AT 00 0, A R TR
P b 10 D U W A RV B R 0 o A S I v TR PR
B1-A FE428h 24 h J5 ¥ IR D0 TRV HH A RO
K pH, L5 B 48 h #5 E — K, &5 R W36 3
4,

MR 3 MIZE 4 o J, B Ak B1-A [ 45 A i AN
A, e Kisw E WA W, Bk B1-A 75 £ Fh i 73
WA 1% 3% 5% ) FePO, 1 37 W 38 i 95216 h
R W 2 0 A 237.9 .242.2 207.0 mg L'
TE AIPO, ¥ W f i % B &= 43 %I 4 883.9
910.4.962.3 mg L', fE AIPO, fll FePO, }% 3%
W AERE R 1% 3% I, R iEwE LE &
PE2E S FEHERNE N 5% B FePO, 55 37 W P 1Y
R T O A AR T AR e R i 5% 1Y AIPO, 85
TR T o v VA W A I RO Ul WA B A Y B
o T e A7 B BRD B R R R S e SR BRSO
) 2 o i X F 8 0 B A Y e R A i B

PR BL-A X AN [a] i 2 6 10 9 Wl A 1k A 38 K
255 7F FePO, 35 5 W H 5 i VA B i 7E 207. 0 ~
242.2 mg L' 2Z 00, MM 55N 1% 3% |
5% I, B E 168 h 5 TR E ., 16 AIPO,
B 5 WP B = VA W AE 883.9 ~962.3 mg L' 2,



992 + o ¥ 49 &
&3 FePO, EFHPIABEF pH FERT EIHIT{L
Table 3 P dissolution rate and pH in FePO, culture medium during solubilizing period
$%F{r i Tnoculation rate
A} ] 1% 3% 5%
Time(h) VAR TR T
P dissolution rate (mg L~!) ol P dissolution rate (mg L.=") ol P dissolution rate (mg L =) olt
24 18. 11 0. 53 2.30 17. 65 £0. 95 2.22 21.15 £1.58 2.26
72 33.85+1.40 2.20 43,28 +5.51 2.12 59.09 +13. 46 2. 11
120 98.21 +14. 86 1.98 110.4 +8.0 1.94 124.9 £27.0 1.92
168 223.0 £21.5 1.92 216.3 £17.3 1.89 185.9 £22.3 1.95
216 237.9£15.0 1.80 242.2 +16.6 1.78 207.0 3.6 1.86
x4 AIPOEFEHEVEESEM pH MR EAEW
Table 4 Variation available phosphate content and pH in AIPO, solution with the time
Al Inoculation rate
i i) 1% 3% 5%
Time(h) Vit et et
P dissolution rate(mg L") pH P dissolution rate (mg L=") P P dissolution rate (mg L=") e
24 35.32+3.27 3.04 138.3 £10.0 2.84 179.8 £10.6 2.80
72 579.1+19.4 2.53 803.6 +11.7 2.38 855.3 +13.0 2.32
120 851.7 £39.9 2.30 870.7 £20. 1 2.06 849.9 +8.3 2.12
168 871.142.0 2.10 910.4 +34.0 1.85 962.3 +29. 4 2.07
216 883.9 +21.5 1.85 851.9+19.5 1.76 961.4 +22.6 2.05

WP 1% B EBREAE 120 h Gl TR, Y
RN 3% 5% I EBEEITE 72 h 5T
S, R B1-A MBS R IR T 5 M B G 51
FEWF AT 5, AHXTT FePO, | Hikk B1-A 5 T 1 &
RO AIPO, . 7E FePO 3537 #4R 8 5% I
V%) 5 e VA B ST B HE P o 1% 11 3% 1) e i
WAL, TR SR B T 7 1 D 76 A ) ) B R kv v
A AR BE S 1 2B

AW R LB T 1 i 5 35 R WY pH A7
TE—E WA SEE 22 (H A A BIF 5 UE B W 2 T AN 77
PE AR F B SRARSEE S R 3 Tk 4 i
W B A pH BERS 8] A9 AR 46 W] 1, B1-A 9 A [R) 42 F i
£ FePO, il AIPO, ¥ W H ¥4 il i 4 e TH R IR e e,
pH B TRERE . St AR T, 7
FePO, W A W5 pH (1M 1 R 500 51
~0.937,-0.955, —0.927 ,7E AIPO, % ik i #H 56
PERE BN - 0.934, —0.881, - 0.968 (p <
0.01) , ZIHAEBEH B1-A (AR E S pH S 5%
TR, 5212 A Asea ™ S BF 50 45 SR — %L,

AR BROC T RZEY B VL ULE A — (A
ELER T B1-A BIWBEE S pH B A5G, o2t
W AR T AR B R A LR, Y R B SR pH
R DA T 3 3350 X v A gt 1R 6 v 1 gl T2 AR 8 R i
ok,

WEL PR BL-A 7 FePO, Fll AIPO, ¥ ' pH 78
AEFI g, pH 7E24 h N 7.0 U FREE 3.0 &4,
ZJ5 pH At 1122 , Ui B 0 1Y 77 BR RE 1 AR 3
FE SIS ] N AR5 R pH R T %, IR BE R A
Al RETE MR MR L1 rh HA BRI B T RE T
2.4.2  BI-A XPAS[w] R B 00 VR R0 40 b 10 25 6
PE RhEE AP HAE B1-A IS RE T K BL-A
Pl AR B A P AP R P R 7 A5 RILIE 3,

K] 3 45 FLFH | TR BI-A XA ]9 B 0 A e
P4 B A RCR A S B s (3 g L
5gL ) MVLVE(3 g L' .5 g L7") 430l 175. 6,
119.4 F1151.7 177.4 mg L™ bRJ3 L4 DI~
H53 Ay I — P Tl 9 % R T W TR R B R 2 B R
WEETE 59. 64 ~145.4 mg L', ARSZEGFRE B1-A Xt
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200 a .
=~ 180} T 2
> 160} b
é 140 LT i
% @ 1201 T- . O Z B K Yunnan RPP
é % 100r . O YL PG K Jiangxi RPP
2 s .
= 60 - g
~ 40 + .

20 S .

0 L , ) .
5

3
BB

RPP concentration (g L™)
e EIARF B RERRTE0.057K F L2 7 3% Note: Different superscript letters in

the figure indicate significant difference at 0.05 levels

K 3

AN IR oy B ) B S W P e ) 2

Fig. 3 Effect of RPP concentration on phosphate dissolution rate in the solution

PIRhBED My VB 7F 119.4 ~177. 4 mg L' Fe K
WS 177.4 mg L, B BRI B0 45 1)
AEST .

FIEFT 5 B A XS [) 28 R ) ol ™ 3 A Tl
BCRASIR 2 A B9 R AR P s i S
B B A G, MR 545 0 B 5 R BB A T
T, VA BOBIC ; Narsian 1 Patel ™t & L EL 1 As-
pergillus aculeatus 11 s B B R A Y 3
I B AR, 75 8 06 M A = B A BT FH R P, O,
0.5 g L', & BRAH & W6 K 1Y BE X BIF 5 FL i
REJIA BB R X AR T # ik Bl-A £S5 g L
FITT PR Ry h A 3 o L WA B 7ES g L)
= BT H P48 3 o L B A, UL A B
)V o A7 W Ry R B )5 ) B A R 1) P
XPIF 5 T 0l T AR T e A EE R 3L

BI-A X} 4 b xfE i M 8% IR £k ( Ca, (PO, ), .
AIPO, \FePO, B4 ¥ ) 14 5 i 15 Wl 5 43 1) o 418.7
962.3.242.2 177.4 mg L™', W68 J1 4 AIPO, >
Ca, (PO, ), > FePO, > B 6 #}, 551 %2 4 B 55 45
AR B, B DTG 2T 4 v O o B —
VEWETE CY 06, HiX| AIPO, | FePO, A R4 i & £ 43 )
$7336.6 mg L' f1107.6 mg L', 1A 5256 1 Ak
B1-A X} AIPO, fl FePO, Wik miE R B E & T
CY 06, AT B BB H & 1A Tl 26 9 R Ak 102 FH T 4138 b
DX, HO = 8 A Y o B A o SO

3 45 i

1) TELA Cay (PO, ), oy ME— B U 1Y) 53 2 4% 5% Ak

T ARPEABE AR ) D/d Gk ) 4 RS BERE AR
H bR, IR AE 330.1 ~418. 7 mg L' Ml & T
X Horh B1-A B fem o 418.7 mg L' &I
B HITS 9 0 01, %8 5 0 2B il 8% ( Aspergillus
niger)

2) Mg 4 BREBE B AE NBRIP K532 pH T
Raf e 5 LA i 2 () ) O R I R I BE SR pH
REMR R, Wl g s pH R/ VB I

3) BI-A 1 /55 ¥ Wl £ 5 122 A i R0 5% S ) 1) A
K, AR B O B B 72 ALPO, 35 SR
BB TEIEMS 72 h BT RUE 76 FePO, K52
WA G 168 h # TR E, Al B2 Fh i Y
B1-ATE FePO, fll AIPO, 552 W h A B =45 pH &
ARG,

4) B1-A X} 0 R BE 8 00 T BE R AE 119.4 ~
177.4 mg L', A BRI 0 B Be 1. XPAR
[ e BE PO A B SR OR AN [R], 2 R e oy Tk 3o
3g L7 VLVUBEH MW EE R 5 o L' AP B3R K
If, B1-A X 4 Fofodfi 5 o 0 R SR VA W BB 0 HEJY R
AIPO, > Ca, (PO,), > FePO, > B\ #5, XF AIPO, Fil
FePO, A3 8UF I BEROR , A B2 0 FF R 18U P IE Kt
I FH T 458 b DX B A I o o 9 U

& Z X o

AR I, IR SE, % . R PR RS R LA FE s
R HEZS 2] ,2002,13 (5) : 559—563. Zheng C R, Chen H
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ISOLATION, IDENTIFICATION AND CHARACTERIZATION OF A
PHOSPHATE-SOLUBILIZING STRAIN OF FUNGI IN RHIZOSPHERE OF
PEANUTS GROWING IN RED SOIL

Liu Wengan'?  Cao Hui' Fan Jianbo’ He Yuanqiu®'
(1 Key Laboratory of Microbiological Engineering of Agricultural Environment ,Ministry of Agriculture , Microbiology
Department , College of Life Sciences ,Nanjing Agricultural University ,Nanjing 210095, China)
(2 Institute of Soil Science ,Chinese Academy of Sciences ,Nanjing 210008 , China)

Abstract To improve use efficiency of phosphorus in farming,a phosphate-solubilizing strain of fungi (PSF) labeled
as B1-A was isolated from the rhizosphere of peanuts growing in red soil and identified as Aspergillus niger according to its
colonial morphological characteristics and ITS rDNA sequence analysis. In the culture prepared out of two hard-to-dissolve
phosphates (FePO, and AIPO, ) ,B1-A was added at a rate of 1% ,3% and 5% separately. It was found that the P dissolu-
tion rate in and pH of the culture varied with the time,that a significant negative correlation existed between the rate and
the pH,and that the former was also related to B1-A inoculation rate,incubation time and the concentration of rock phos-
phate powder (RPP) in the solution as well. Results show that B1-A demonstrated its highest capability when the solution
was 3 ¢ L™'in Yunnan and 5 g L ™'in Jiangxi RPP concentration , inoculated with 3%~ 5% of B1-A ,and incubated for 168
hours. B1-A was quite good at dissolving tricalium phosphate , aluminium phosphate , ferric phosphate and RPP, and might
dissolve as much as 418.7,942.3,242. 2 and 177. 4 mg L.™" | respectively. So B1-A is a promise microbial resource for de-
velopment of high efficiency biological phosphorus fertilizer for use in latosolic red soil.

Key words  Phosphate-solubilizing bacteria; P dissolution rate ;Inoculation rate ; Red soil



