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Abstract ; Phosphate-solubilizing bacteria were isolated from the rhizosphere of corn, and 38 strains of in-
organic phosphate-solubilizing bacteria and 35 strains of organic phosphate-solubilizing bacteria were
screened by using traditional method of isolation and culture of microorganisms. The number of both total
bacteria and phosphate-solubilizing bacteria in the rhizosphere soil was higher than that in the bulk soil.
Major bacterial colony was milky or yellow, irregular or roughly round, smooth, thick, flat, non-trans-
parent with ragged edge. Furhter study on phosphorus solubilizing capacity of the strains by Mo-Sb colori-
metry method indicated that pH was significantly correlated with the content of available P of inorganic
phosphate-solubilizing bacteria strains, but not correlated with that of organic phosphate-solubilizing bac-
teria strains. There were great differences between solubilizing calcium phosphate by inorganic phosphate-
solubilizing bacteria and solubilizing lecithin by organic phosphate-solubilizing bacteria. Their phosphate-
solubilizing capacity ranged from 8. 88 to 108.31 and 0.51 to 3.53 mg/L, respectively. The strain
SWJ1-4 and SWJ3-1 had a higher ability in solubilizing inorganic phosphate than other strains and strain
RYJ1-6 had a higher capacity in solubilizing organic phosphate. The three strains had great potential in

further development of microbiological fertilizer because of their stronger phosphate-solubilizing ability,
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faster growth rate and better growing state.
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Tab.2 The colony characteristics of inorganic phosphate-solubilizing bacteria strains incubated for 5 days
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Tab.3 The colony characteristics of organic phosphate-solubilizing bacteria strains incubated for 3 days
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Tab.4 Phosphate-solubilizing capacity of inorganic phosphate-solubilizing bacteria isolated by plate culture method
[E3L5S D/mm D/d B3k D/mm D/d (£l D/mm D/d
SWJ1-1 12.7+0.9 2.2+0.05 || RWJ1-5 7.0+£0.0 2.3+0.00 || RW]2-9 5.3+0.3 1.6 £0.06
SWJ1-4 10.3+0.3 2.4+0.10 || RWJ]1-6 7.0+0.0 3.5+0.00 || RW]2-10 9.3+0.3 2.8+0.17
SWJ1-5 5.0£0.0 5.0+0.00 || RWJ1-7 17.7£0.3 4.4 +0.08 || RWJ2-11 10.7+£0.7 4.7+0.33
SWJ1-8 7.0+0.6 2.2+0.12 || RWJ1-9 6.0+0.0 3.0+0.00 || RWJ2-12 4.0£0.0 4.0+0.00
SWJ2-1 11.7+0.3 1.8+0.04 || RWJ1-10 9.3+0.3 1.8+0.04 || RW]2-13 17.0£0.6  2.2+0.05
SWJ2-3 8.0+0.0 8.0+0.00 || RWJ1-12 14.7 £0.3 7.3+0.17 || RWJ2-14 6.7+0.3 2.9+0.07
SWJ3-1 13.7+0.7 3.2+0.08 || RWJ1-14 12.3+£0.3 1.8 £0.05 || RWJ3-1 15.3+0.3  7.7+0.17
SWJ3-7 13.3+0.9 3.1+0.08 || RWJ2-2 10.0+1.0 1.9£0.07 || RWJ3-2 10.3+0.9 4.5+0.29
SWJ3-9 11.7+0.7 5.4+0.10 || RWJ2-3 5.3+0.3 5.3+0.33 || RWJ3-3 7.3+0.3 2.2+0.11
RWJ1-1 16.3+0.9 5.4+0.29 || RWJ]2-4 4.0+£0.0 4.0+0.00 || RWJ3-4 5.0+£0.0 2.5+0.00
RWJ1-2 3.0+0.0 3.0+0.00 || RW]2-6 4.7+0.3 4.7+0.33 || RW]J3-5 10.3 +£0.3 2.4+0.10
RWJ1-3 7.7+0.3 3.3+0.10 || RWJ2-8 6.7+0.3 3.3+0.17 || RWJ3-6 6.7+0.3 2.2+0.11
RWJ3-7 7.7+0.3 3.8+0.17 || RWJ3-8 17.7+0.6  3.5+0.07
1) D:&E A% d: A% A
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Tab.5 Phosphate-solubilizing capacity of organic phosphate-solubilizing bacteria isolated by plate culture method
ki D/mm D/d LS D/mm D/d LS D/mm D/d
SYJ1-1 14.3+0.3 1.4+0.06 || RYJ1-10 11.3+£0.3 1.5+0.24 || RYJ3-6 9.3+0.7 1.9+£0.11
SYJ2-1 25.0+0.0 1.4+0.03 || RYJ1-13 11.3+0.7 2.4+0.03 || RYJ39 8.3+0.9 3.6x0.20
SYJ2-4 30.3+0.9 2.3+0.18 || RYJI-15 16.3+0.9 1.5+0.06 || RYJ3-10 19.0+0.6  3.0+0.18
SYJ3-1 27.7+3.9 1.7+0.25 || RYJ1-16 33.0+£1.5 1.7+0.08 || RYJ3-13 23.3+1.7 2.3+0.08
SYJ3-2 27.7+0.3 1.6+0.04 || RYJ2-1 25.7+0.3 1.8+0.04 || RYJ3-17 37.0+1.5 2.0+0.02
RYJ1-1 15.7+1.5 2.6+0.03 || RYJ2-2 12.7+£0.9 2.4x0.12 || RYJ3-19 19.0+1.0 2.6+0.06
RYJ1-3 15.3+0.9 2.9+0.06 || RYJ2-5 17.0£0.6 3.7 +0.40 | RYJ3-21 24.7+0.3 2.5+0.03
RYJ1-4 12.3+£0.3 4.1+0.11 | RYJ27 10.0£1.0 2.5+0.25 || RYJ3-22 11.0+1.0 2.4+0.11
RYJ1-5 7.0+£0.6 1.5+0.06 || RYJ2-10 12.3+£0.3 1.5+0.02 || RYJ3-23 9.3+0.3 2.6+0.22
RYJ1-6 20.7+1.2  4.8+0.12 || RYJ2-11 31.0£1.5 2.5+0.05 || RYJ3-24 16.3+1.3 2.5+0.04
RYJ1-7 26.7+1.2 2.7+0.14 || RY]J2-12 15.0£1.7 3.0+0.00 | RYJ3-25 17.7 £0.3 2.0+0.16
RYJ1-9 17.7+1.2  3.6+0.21 || RYJ3-7 9.0+£0.0 2.0x0.15
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S¥EFeU pH Z 006 R R IR, B 2 (A AEAE i 3
AR (E ).
2.5.2 A AEE(IRERRS) 69 sk S BB AR R
NRALA Wi — Tl , T ok A= 200 4 3 144 B 55 S Tt -
SoH i IR (B R AIE R . 52 4 A AL 3R L
H LB A E — B R, OB AR =R 0.2 g ¥ o
B M 35 kA ML 40 1 A8 B AR I (10° mL'
Dgo o =0. 500) (RE BT, 75 52 4 WG BILBA T 1A b 7%
SehdsgE 5 d Ja, WE L pH R 80wk & i 45

(R 7) R ,35 MRS EAVIBERE ) 22 7 B3,
RO & AR 0. 51 ~3.53 mg/L 2Z [H], 5 4 e 78 0 iR
(0.60 mg/L) A 1, 75 2L B 8 46 — 0.09 ~ 2.93
mg/ L[] B4R TE 15% ~488% 2 |a] , 7E i Bk RYJ1-5
FRYJ1-6 (IVFRAETR , 55 35 0 rh A 24wl o i ok s
4390oh 3.53 F113.51 mg/L, ¥jLt CK 80013 5 4%,
FREEL RN 1. 46% F1 1. 45% , R R AR W 5
bR RYJ2-10 Ay wh o 3. 21 mg/L, Bl AR T
PIPE RYJ1-5 Fil RYJ1-6; B A% RYJ3-24 B8
2.04 mg/L, B AL % R 0. 72% , 5 H B RYJ2-
10 2 59t 32 5 FLAY AR 04 A3 300l o1 o vk B2 B4R T 2
mg/L. JLA8, B bk RYJ3-13 SYJ2-1 . RYJ3-6 .RYJ2-7 .
RYJ3-10 RYJ1-13 [0 545 31 0. 60 0. 59 0. 57,
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Tab.6 Phosphate-solubilizing capacity in inorganic P liquid culture medium after 5-day incubation
ki Dy i pH VB (mg - L) @RISR/ (mg - L) BERLR/%

CK 0 6.82 +0.05a 7.29 +0. 16r 0

SWJ1-4 0.499 3.48 £0. 10q 108.31 £3.07a 101.02 £3.07a 3.37
SWJ3-1 0.499 4.33 +0. 120p 104.04 £1.42a 96.75 £1.42a 3.23
SWJ2-1 0.498 4.46 +0. 15mnop 98.05 +1.56b 90.76 +1.56b 3.03
SWJ1-8 0.499 3.40 £0.09q 93.50 £2.91bc 86.21 £2.91bc 2.87
RWJ1-7 0.502 4.47 +0. 21 mnop 89.92 +1.88cd 82.63 +1.88bcd 2.75
SWJ1-1 0.491 3.41 £0. 14q 88.89 +1.76cde 81.60 +1.76cde 2.72
RWJ3-2 0.499 4.46 +0. 11mnop 87.17 £1.44def 79.88 = 1.44def 2.66
RWJ1-12 0.498 4.23+0.19p 85.31 £2.79defg  78.02 £2.79 defg 2.61
RWJ1-3 0.508 4.43 +0. 17mnop 84.48 +2.76efg 77.19 £2.76 efg 2.57
RWJ1-10 0.521 4.79 +0. 14klmn 83.52 £0.95fgh 76.23 +0.95fch 2.54
RWJ1-14 0.513 4.67 0. 15lmno 83.17 £1.33fgh 75.88 +1.33fgh 2.53
RWJ2-2 0.518 4.93 +0. 16jkl 82.97 + 1. 86fgh 75.68 = 1. 86fgh 2.52
RWJ1-1 0.520 4.68 0. 15lmno 81.59 £1.42gh 74.30 +£1.42gh 2.48
RWJ2-11 0.494 4.40 +0.08nop 80.14 +1.82¢gh 72.85 +1.82¢gh 2.43
RWJ3-7 0.526 4.66 +0. 10lmno 79.11 1. 62hi 71.82 £1.62hi 2.39
RWJ3-5 0.514 4.84 +0.06klm 78.83 +£2.22hi 71.54 £2.22hi 2.38
SWJ1-5 0.520 4.65 0. 14lmno 78.63 +1.56hi 71.34 +1.56hi 2.38
RWJ1-6 0.496 4.49 +0. 09mnop 74.91 +£2.20i 67.62 +£2.20i 2.25
RWJ1-5 0.499 4.82 +0.20klmn 68.09 = 1.65j 60.80 +1.65j 2.03
RWJ2-4 0.516 5.17 £0.07ijk 66.57 +1.84jk 59.28 +1.84jk 1.98
RWJ2-6 0.498 5.24 +0. 10hjj 63.06 = 1.80k 55.77 +1.80k 1.86
RWJ3-1 0.502 5.28 £0. 10ghij 54.31 £1.911 47.02 £1.911 1.57
SWJ3-7 0.494 5.46 =0. 08efghi 47.02 1. 11m 39.73 £1.11m 1.32
SWJ2-3 0.512 5.44 0. 20efghi 45.60 = 1.56mn 38.31 £1.56mn 1.28
RWJ2-3 0.509 5.51 £0.17defghi ~ 41.93 £1.97n 34.64 £1.97n 1.15
RWJ1-2 0.526 5.94 +0.04c 37.28 £1.330 29.30 +1.330 1.00
RWJ3-4 0.498 5.19 =0. 02ijk 36.99 £1.050 29.70 £1.050 0.99
RWJ2-13 0.497 5.37 £0. 15fghi 32.55 +1.8%p 25.26 +1.8%p 0.84
RWJ3-3 0.514 5.43 +0. 14efghi 30.61 £0.92p 23.32 +0.92p 0.78
RWJ3-8 0.524 5.37 £0. 11fghi 25.70 £0.32q 18.41 £0.32q 0.61
RWJ2-10 0.492 5.65 +£0.08cdefgh  22.23 +1.31q 14.94 +1.31q 0.50
RWJ2-8 0.523 5.84 +£0.08cde 11.93 +0.20r 4.64 £0.20r 0.15
SWJ3-9 0.513 5.74 0. 06cdef 11.39 +0.29r 4.10 £0.29r 0.14
RWJ2-12 0.495 5.93+0.12cd 10.91 £0.41r 3.62 +0.41r 0.12
RWJ2-9 0.514 5.89 +0.09¢d 10. 80 +0.22r 3.51 £0.22r 0.12
RWJ2-14 0.493 6.03 £0.17a 10.54 +0.22r 3.25+0.22r 0.11
RWJ1-9 0.516 5.68 £0. 10cdefg 10.08 +0.21r 2.79 £0.21r 0.10
RWJ3-6 0.495 5.62 +0. 10cdefgh 8.88 £0.17r 1.59 £0.17r 0.05

1) RFI43EE LR — AR 5 Fa R w48 2 F R 2% (P >0.05, DMRT % ).
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Fig. 1  The correlation between phosphate-solubilizing capacity

of inorganic P bacteria and the pH
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Tab.7 Phosphate-solubilizing capacity in organic P liquid culture medium after 5-day incubation
[l Doy m pH BB (mg - L) BRI (mg - LV)  BEEEILA/%

CK 0 6.82 +0.05 0.60 +0.01e 0 0
RYJ1-5 0.500 6.19 +0.08 3.53£0.12a 2.93+0.12a 1.46
RYJ1-6 0.512 6.16 +£0.05 3.51 £0.07a 2.91 £0.07a 1.45
RYJ2-10 0.511 6.10 £0.06 3.21 £0.09b 2.61 £0.09b 1.30
RYJ3-24 0.502 6.19 £0.06 2.04 £0.07c 1.44 +£0.07¢c 0.72
RYJ1-16 0.497 6.25 +0.05 1.46 £0.03d 0.86 +£0.03d 0.43
RYJ2-11 0.498 6.47 £0.07 1.27 £0.03e 0.67 £0.03e 0.33
RYJ1-15 0.512 6.33 £0.12 1.19 +0.02e 0.59 +0.02e 0.30
RYJ3-19 0.496 5.77 £0.04 1.02 +0.02f 0.42 +0.02f 0.21
RYJ1-10 0.505 6.21 £0.05 1.01 £0.02fg 0.41 +0.02fg 0.20
RYJ3-23 0.489 6.21 £0.04 0.92 +0.02gh 0.32 +0.02gh 0.16
RYJ1-3 0.515 6.37 £0.06 0.91 +£0.01ghi 0.31 +£0.01ghi 0.15
RYJ1-7 0.504 6.32 +0.07 0.91 +0.02ghi 0.31 +0.02ghi 0.15
SYJ3-1 0.491 6.49 £0.10 0.82 0. 02hij 0.22 +£0. 02hij 0.11
SYJ3-2 0.513 6.37 £0.05 0.81 +0.02ij 0.21 +£0.02ij 0.10
RYJ3-22 0.513 6.14 +£0.07 0.80 +0.02j 0.20 +0.02j 0.10
RYJ2-5 0.505 6.15+0.05 0.72 +£0.02j 0.12 +0.02j 0.10
RYJ2-2 0.503 6.25 +0.08 0.78 +£0.02jk 0.18 +0.02jk 0.09
RYJ3-17 0.525 6.25 +0.05 0.77 £0.02jk 0.17 £0.02jk 0.08
RYJ3-9 0.498 6.14 £0.04 0.74 +£0.02jkl 0.14 +0.02jkl 0.07
SYJ1-1 0.515 6.43 £0.04 0.73 0. 02jklm 0.13 +0. 02jklm 0.07
SYJ2-4 0.521 6.42 +0.05 0.72 +0. 02jklm 0.12 +0. 02jklm 0.06
RYJ1-9 0.515 6.39 +0.05 0.72 +0. 02jklm 0.12 +0. 02jklm 0.06
RYJ1-4 0.521 6.47 +£0.03 0.72 +0.02jklm 0.12 +0.02jklm 0.06
RYJ3-7 0.487 6.21 £0.04 0.70 £0.01jklmn  0.10 +£0.01jklmn 0.05
RYJ2-12 0.526 6.35+0.04 0.70 £0.01jklmn  0.10 +£0.01jklmn 0.05
RYJ3-25 0.497 6.23 +0.08 0.68 £0.02klmno  0.08 +0. 02klmno 0.04
RYJ1-1 0.519 6.43 +0.08 0.65 £0.01lmnop  0.05 +0. 01lmnop 0.02
RYJ2-1 0.499 6.34 £0.04 0.65 +£0.01lmnop  0.05 +0. 01lmnop 0.02
RYJ3-21 0.495 6.29 +0.07 0.62 £0.02mnopq  0.02 0. 02mnopq 0.01
RYJ3-13 0.534 6.25 +0.04 0.60 +0.02nopq 0.00 0. 02nopq 0
SYJ2-1 0.505 6.38 £0.06 0.59 £0.0lnopg  —0.01 +0. 0lnopq -0.01
RYJ3-6 0.524 6.27 £0.06 0.57 £0.0lopq —-0.03 +0.01lopq -0.02
RYJ2-7 0.525 6.17 £0.07 0.57 +£0.0lopq -0.03 £0.01opq -0.02
RYJ3-10 0.518 6.27 £0.06 0.56 £0.01pq -0.04 +£0.01pq -0.02
RYJ1-13 0.508 6.35 +0.06 0.51 £0.01q -0.09 +£0.01q -0.04

1) RaI#EE AR AR NEFEH, 7R £ZF R E2E(P>0.05, DMRT *).
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