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Fig. 1. Clear zone of insolouble phosphate solubilization around
colony of isolate R-38 on agar plate containing 0.5% Ca,(PO,),.
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2 37°Col|A] weksl A9, 30°C2] 85% 2 90%2] THEAUA
AL 7T Ut 3, B FFE 27] pH 4~99] ¥
oA FHEAIQIARS BAE 4= Slem, 1% pH 7.59141 FF
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Table 1. Taxonomical characteristics of isolated strain R-38

Contents Characteristics

Morphological characteristics

Cell shape rod
Gram stain -
Spore formation -
Motility -
Cell size 0.8-1.2 um

Cultural characteristics
Colony shape circular, irregular, flat
Colony surface smooth
Colony color pale yellow
Biochemical characteristics
Growth in air

Growth anaerobically

+ + 4+

Acid from glucose
Oxidase -
Catalase -
OFF test

Yellow pigmentation +

fermentation

Arginine dihydrolase -
Lysine decarboxylase -
Ornithine decarboxylase -
Citrate utilization +
Urease -

H,S production -
Indole production -
VP test +

MR test -

Nitrate reduction -
Gelatin hydrolysis -
Growth in KCN medium +

Table 2. Identification result determined by Vitek system
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Fig. 2. Effect of glucose concentrations on Ca,(PO,), solubilization by
P. agglomerans R-38. W, pH; @, cell growth; A, soluble phosphate.
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o] sxdAe 238 7raste A JehdYh 05% 2
1%°14 22} 59 mg/L 2 103 mg/Le} 78 elate] MAE Q=
], o132 pH 7wt o] 2] eked 718k Aoz &
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2 g A FA R Az 7|08k Aes FAHE0
me}A] glucose 3%E HAEER A3 h(Fig. 2).
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Date: 10/03/2001 09: 11 : 41

WSVTK-R0601 Manual Vitek Lab Report
Vitek ID:
Type:
Elapsed Time: 4 hours
Organism:
Bionumber: 6620601430
DP3 - OFG + GC
URE - CIT + MAL
MLT - MAN + XYL
INO + ADO - Cou
ARA + GLU + ARG

98% Pantoea agglomerans (Enterobacter agglomerans)
<1% Klebsiella rhinoscleromatis
Wait for nothing

bioMerieux Vitek

-+

000001-0 (B1-02) Oxidase —
Gram Negative Identification Card (GNI+)

Pantoea agglomerans (Enterobacter agglomerans)

ACE — ESC + PLI +
TDA — PXB — LAC -
RAF — SOR - SuUC -
H2S — ONP — RHA +
LYS — ORN - 0X1 -
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Table 3. Effect of different carbon sources on Ca,(PO,), solubiliza-
tion by P. agglomerans R-38

Growth

Carbon source Soluble phosphate

Q%) Bego) (mgny  nalpH
Adonitol 0.029 0 6.9
Fructose 1.162 137 4.9
Galactose 0.983 102 53
Glucose 2.975 698 2.6
Glycerol 1.137 125 49
Inositol 0.921 182 44
Lactose 0.296 0 57
Maltose 1.021 184 43
Mannitol 2.328 207 42
Rhamnose 0.894 125 5.1
Sucrose 2.127 136 4.5
None 0.031 0 7.0

Table 4. Effect of different nitrogen sources on Ca,(PO,), solubiliz-
ation by P. agglomerans R-38

Nitrogen source Growth  Soluble phosphate

(0.1%) (A (mgny ~ FnalpH
NH,CI 3.421 701 25
(NH,),SO, 3.452 653 25
NH,NO, 3.431 742 25
KNO, 3432 642 29
NaNO, 3.431 676 28
NaNO, 0.034 0 6.8
Beef extract 3.634 787 24
Casamino acid 4.523 803 25
Polypeptone 3.988 769 24
Tryptone 4.299 760 2.5
Urea 3918 518 4.1
Yeast extract 3.486 723 2.5
None 0.299 504 32

7HEARAE Aol BFHRD A2 o AT NaNO,8l H7k=
TFAAEL 423 AslAT). AA S nesie R |dAdF
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ammonium®.Ch R 93 7RIS BT (15y8 B3O,
B o Ade ol @ Zake] JehA] F3ich

E24 HiAA R MgSO, - TH,0 % CaCl, - 2H,08] 35, %
Z} 0.02% 2 0.06% °1’de] FZoA 7HEARILE s el B
ol FketAl edal AP omE 0.02% E 0.06%E HAF
T2 ARk} NaCl, KCl, MnSO, - 7H,0 ¥ FeSO, - 7TH,0&
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Fig. 3. Changes in soluble phosphate, cell growth and pH mediated by
P agglomerans R-38 in culture medium containing 0.5% Ca,
(PO, H . pH; @, cell growth; A , soluble phosphate.
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Fig. 4. Changes in soluble phosphate, cell growth and pH mediated by
P. agglomerans R-38 in culture media containing various insoluble
phosphates. ll , pH; 2, cell growth; [, soluble phosphate.
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Zvzy 28, 19mg/LoIATt.  Penicillium  radicum=  CaHPO,,
FePO, + 41,0, AIPO,ZR-E] 217} 176, 10, 0 mg/Le] 71414t
& AA1931H, Rahnella aquatiliss=  hydroxyapatite 2 5-E]
230 mg/L9] 7HEAIRINKE: AT HaiEo] ok, WA
B gFc olERT M 9538 B85 7HESE VAR
Vg ¢ F Uk 1, calcium phosphateol] 314 2H&-
3= A EEL iron B aluminum phosphate 7HE-3Hs0] ol
T Az Zog dEA Jor@), B #5% AR 29
HERA AT

HAle| &

o] =& 2001d® S8k g A el X9 (KRF-2001-002-
G00027)°l 23t A= Slen, ofo ZAl=HuUt)
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ABSTRACT : Isolation, Identification and Physiological Characteristics of Biofertilizer Resources, Insol-

uble Phosphate-Solubilizing Bacteria

Hong-Joo Son*, Yong-Gyun Kim, and Sang-Joon Lee' (Department of Biotechnology, Miry-
ang National University, Miryang 627-702, Korea, 'Department of Microbiology, Pusan
National University, Pusan 609-735, Korea)

To develop environment-friendly biofertilizer solubilizing insoluble phosphates, a bacterium possessing a high
ability to solubilize Ca,y(PO,), was isolated from the rhizosphere of peas. On the basis of its morphological, cul-
tural, physiological characteristics, and Vitek analysis, this bacterium was identified as Pantoea agglomerans.
The optimal medium composition and cultural conditions for the solubilization of insoluble phosphate by P
agglomerans R-38 were 3% of glucose, 0.1% of NH,NO,, 0.02% of MgSO, - TH,0, and 0.06% of CaCl, -2H,0O
along with initial pH 7.5 at 30°C. The highest soluble phosphate production under optimum condition was
898 mg/L after 5 days of cultivation. The solubilization of insoluble phosphate was associated with a drop in the
pH of the culture medium. The strain produced soluble phosphate to the culture broth with the concentrations of
698 mg/L. against CaHPO,, 912 mg/L against hydroxyapatite, 28 mg/L against FePO,-4H,0, and 19 mg/L

against AIPO,, respectively.



