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Isolation and Characteristics of Bacteria Showing Biocontrol and Biofertilizing Activities. Ho II
Jung, Keun Ki Kim, Hyean Cheal Park, Sang Mong Lee, Yong Gyun Kim, Hong Sung Kim, Chung
Yeol Lee and Hong Joo Son*. School of Applied Life Science, Pusan National University, Miryang 627-706,
Korea, "School of Bioresource Science, Pusan National University, Miryang 627-706, Korea - To develop mul-
tifunctional microbial inoculant, microorganisms with antagonistic activity and biofertilizing activity
were screened. Pantoea agglomerans and Bacillus megaterium from our laboratory culture collection, and
strain MF12 from soil near poultry farm in Miryang were selected. On the basis of morphological,
physiological studies and 165 rDNA sequence analysis, isolate MF12 was identified as the Bacillus
pumilis. Three strains were studied for insoluble phosphate solubilization, indole-3-acetic acid (IAA)
and siderophore production, ammonification ability, hydrolytic enzyme production and antifungal ac-
tivity against phytopathogenic fungi. P. agglomerans did not produce any visible clear zone on agar
plate containing 0.5% Cas(POq); as a sole phosphorus source. However, this strain could solubilize in-
soluble phosphate in liquid medium. All strains produced IAA ranged from 3~639 pg/ml depending
on culture time and had ammonification ability. Among three strains, only P. agglomerans produced
siderophore. P. agglomerans produced pectinase and lipase, B. megaterium produced amylase, protease
and lipase while B. pumilis produced protease and lipase. P. agglomerans showed antifungal activities
against phytopathogenic fungi, Fusarium oxysporum and Colletotrichum gloeosporioides. B. pumilis showed
antifungal activities against Botrytis cinerea, Sclerotinia sclerotiorum and Phythium ultimum.

Key words : Biofertilizer, biological control, multifunctional microbial inoculant, phytopathogenic
fungi

M OB

BARRH Q7Y TAAFT 283 FAEY F
AN To2 st FuUle FY o] ZA Walsta Q)
i, o¢ 23 @A FF o AstE e ddE 4AY
T+ F9RA L AF AF S 98 dul(ZE)d d% Ao
FHE FHIFoY 2599 T 7)EWFL AulLq
o3 A AR LA MEdte nELDY FAES A
Fete o8 fE AZHYH

grgs 248y sty stahEord getulg g 4|zt
AR ZR Aol AA F7HE AL AMdo] Rt o]
S S5HEdY F8o e EY AN T, w389 £4
Ast R A 37 F A7 W37t £E5tu e v A
AA AR g 4 88t E et Agol B2 A7 4
o AstE s QIoE]. 42, fA%7 03 9 (UNCED)=
2459 8}ehE ok AL HE 5% Fo|=E AR glon,
*EUEx 2010874 A] 318 2= 40%, 3H3HsoFS 50% 7t
A AEFS ZAEAF AT FEF vk Qo13].

gebx AHA} Agde 1FL SR AR E 3

*Corresponding author
Tel : +82-55-350-5544, Fax : +82-55-350-5544
E-mail : shjoo@pusan.ackr

7EA717) et B3R5 2L Wyo] Fas H
R, 1 FANE AEHE 2 BEFY T AESH Y
o el 2 w3 JT2] AA, A2 FAE W3
PIH e 7B SUES MBS Fr A2
S8 5 Ak ANz uel AELA 28%0] 2y
253 QOISI19] AR AFAAE VU 8
oks}d 1:}234 2. FAA EolA B H Pseudomonas
spe 7] Qo 2 BE 746 mg/mle) 1A Q14HE A
Hohe Aoz 3RAATR). A= Dey $h1e 959 £
T 7+&d 8% 0] siderophoreE A4tslH, 55L& indole-3-
actic acid, ammoniaZ A4Fale= FA)d| Sclerotium rolfsiio}
2o EFqe B3] BT 43¢ ARG 1w
LGk, 8 Bacillus. subtilis, P. fluorescens, Aspergillus awa-
mori, A. niger, Penicillium digitatum2] root-dip &)= 29
o\ X Fusarium oxisporum f. sp. lycopersicid] =& AA 74
Ale Ao 2eA gloHi2].
aE AFANY QT ABES FT HE, BhyRe
Q70| ABEFozA Y BT} YRR BHL
M2 AAANINA @& A 44 =PH 02 AEHNA gk
%, AEEY 843 AE v B4¢& A A o)
A v A& A A (multifunctional microbial inoculant)sl] T
A7E wol ool A 21 Y= APl TH1048)]

o olr



2 A7e AENE BAEEA A T, JEAE
SEZ AAT), AEWNA A (siderophore A%, ammo-
nification, 2| EH A JF AETAE Eis A4S 5
AE gt g AL FA 0] JHEA ok A
&0 7h5d vAE A4 ALE AFEHoE AAHYo
w, old] et WA A7) B e EH nYES

$Y ¥, 2% AUYE 2AG02A A2e 424K
& Sustnd g
Mz X

c2s ool B
053 4T g dsel QAHor & A7
A 9 2 B0 HEFY A AFE AT R

A g e A % Aol B 499 AFANA A

HET g v2AEY 28 EY 2 AR 22 BYES
AHHst] HEH uAE S Ryt <A EL AFAE 9
3o 7+ sAEY B E 3T F, &0 B g
sto] 29 g R R EYS AANY. o] wAE B

£ 439 075% NaCl §H0) H7}8ted 200 rpmof A 1 A)7¢
T AEFSAT14]. dAH SR 343 AFNS nutrient
agar plateo] HE3to] 30°Col A wjgdsto g Z njPES

A2 H

T F 0Id BB E 2AEE T

=2lZFe 53

2T 39 Fel g, vk 542 Manual of methods
for general bacteriology[6]o] F3}4], A3}83 EX4& API
kit(Biomerieux, France)& o|&3le] AEIPon, £23
Z 3 Bergey's manual of determinative bacteriology[8]&
Fxste] 93 FA}AC xd EdF9 165 rDNAY
@71M L& Ausubel F[1]9] B el F3to] £ F, Blast
network serviceZ ©]8-5}4] GenBank, EMBL, DDBJ¢] 5%
B OE 479 GUIMEH vutezN HE T

L M

E3Y QM I8 =AM
g%—“ QIAF 7}8-5& NBRIP agar plate(glucose 1%,
(NH4):50, 0.01%, MgSO, - 7HO 0.025%, MgCl, - 6HO
0.5%, KC1 0.02% 3 &84 Q4t92 2 Cay(POs), 0.5%, pH
7005 A48 plate assay method2 #<18H}H14]. &F&
2% ©| A &S NBRIP agar plated] 84 =23 3, 30°Coll A
QRN PSRN 22U 3900 FIUE B AL
244 0 bl A A0 s A
20 o 44 ikl 541512 e 2
TH7]. & 24229 u] A28 NBRIP brotho] 1—1%} f;
30°C € 200 rpmof A H) Ogo}‘ﬂ&i AARE 784 QA4S va-
nadomolybdophosphoric acid colorimetric method[4]o] <]

(o

_4_4

Journal of Life Science 2007, Vol. 17. No. 11 1683

3o At #F S AFA RS WAES YR TE A}
gtgon, 2T KHPOE o439 AAseld.

Indole-3-acetic acid (IAA) MdsS XAl

EAQ AEAG 328 1AAS AT Tangdh
Bonner®] ¥ [20]¢] gste] FAs ATt £FEHE MAE
4 King's B medium(proteose peptone No.3 2%, K;HPO,
0.15%, MgSO; + 7TH,O 0.15%, glycerol 1.5%, pH 7.0)o H%
2§, 30°C 5 200 rpmol 4 ARAZEL A F3ch 7
£ AAZ WY 45 A2 Salkowsky reagents} &334 30
AL, gy o) Aol R0 s ARE RS
1AA 4450 Sl AT AR, B¢ eEad v)
AEE 0.02%, 01%9] L-tryptophaneo] 2tz 3718 King's
B mediumol] HE35to] v g3t AAHH [AAE 530 nmo
A FREE FA%A AFAT0] FFE HIHA &4
e HAE YETE AMSSIH o, EFFH L TAA(SIgma)
ol g3hed AT

e o

o oo

AFs ¥ 28 Yoy A

3} A 5-& potato dextrose agar plateE o] &3 x|
glo g golayt 4 A EW AN A< Botrytis ciner-
ea, Rhizoctonia solani, Fusarium oxysporum, Phythium ulti-
mum, Sclerotinia sclerotiorum, Colletotrichum gloeosporioidesE
40 2 potato dextrose agar platedl] A th |l & M A3}
o ASAXD A4 §57E ZARAT 2520 HaT
9] siderophore A% 5-& Chrome azurol S assay[17]] 23}
o], ammonification& Dey 5[5]2} Wol] 2]&lo, 2 EH ¢
A A7 AEAQE 28 &4 (chitinase, cellulase, pectinase,

protease, amylase, lipase)] /442 HFWHl6ld] 934
R4 EASRT.
21 9
AE A& 17§—‘1J IS PA e 5 vdES &
Haty] gfsta) & drddd BEFQ 32 78 e

=

2t A8 E 7:1 "} A%, F A EG R ke A
B2y 2tz 2o, FAHEUD Pantoen agglomerans
Bacillus megateriumo} BEME 2 FE A 4L 71X 2
Ae Ao AT BF AR —?‘?’ifﬂ %%E Mg

X'ﬂ \J

30HozRH F2Y Ao bE 15 #FE TEyst
gom, I F MF127} dgd 4234 71 Agi z}oL
ATk

A7) #FEY 4T A8 F7E Table 1, 2, 3014

He vl 2on, HAsta de A8 dd Aads
A 245 A3 Fig 1, 2, 398 e i) P. agglomerans
£ NBRIP agar plated] ] 284 QA4S 7183 A| 702 A



1684 YBUBIX] 2007, Vol.17. No. 11

Table 1. Plant growth promoting and antagonistic activities of the selected bacterial strains

. Solubilization of Production of Production of e Microorganism
Strain . . . . . Ammonification
inorganic phosphate  indole-3-acetic acid siderophore source
Pantoea agglomerans + + + + Laboratory.culture
collection
Bacillus megaterium - + - + Laboratory.culture
collection
Isolate MF12 - + - + Soil n.ear Roultry
farm in Miryang
Table 2. Hydrolytic activity of the selected bacterial strains
Strain Chitinase Cellulase Pectinase Amylase Protease Lipase
Pantoea agglomerans - - + - +
Bacillus megaterium - - + + +
Isolate MF12 - + - - + +
Table 3. Antifungal activity of the selected bacterial strains against phytopathogenic fungi
. . Sclerotinia Phythium Rhizoctonia Fusarium Colletotrichum
Strain Botrytis cinerea , ) . .
sclerotiorum ultimum solani oxysporum gloeosporioides
Pantoea agglomerans - - - + +
Bacillus megaterium - - - - -
Isolate MF12 + + - - -
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Fig. 1. Biochemical parameters showing biological activities of Pantoea agglomerans. A, phosphate solubilization on NBRIP agar
plate; B, IAA production (left) and control (right) in King's B broth; C, siderophore production on Chrome azurol S agar
plate; D, ammonification (left) and control (right) in peptone water; E, pectinase production; F, lipase production; anti-
fungal activity against Fusarium oxysporium (G) and Colletotrichum gloeosporioides (H).

Fig. 2. Biochemical parameters showing biological activities of Bacillus megaterium. A, IAA production (left} and control (right) in
King’s B broth; B, ammonification (left} and control (right) in peptone water; C, amylase production; D, protease
production; E, lipase production.

Fig. 3. Biochemical parameters showing biological activities of the isolate MF12. A, IAA production (left) and control (right) in
King's B broth; B, ammonification (left) and control (right) in peptone water; C, cellulase production; D, protease production;
E, lipase production; antifungal activity against Botrytis cinerea (F), Sclerotinia sclerotiorum (G) and Phythium ultimum (H).
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Fig. 4. Indole-3-acetic acid production by Pantoea agglomerans
in King's B broth containing 0.02% and 0.1% L-
tryptophane. O, cell growth in 0.02% L-tryptophane;
@, cell growth in 0.1% L-tryptophane; [J, IAA pro-
duction in 0.02% L-tryptophane; ll, IAA production in
0.1% L-tryptophane.
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Fig. 5. Indole-3-acetic acid production by the isolate MF12 in
King’s B broth containing 0.02% and 01% L-
tryptophane. O, cell growth in 0.02% L-tryptophane;
@, cell growth in 01% L-tryptophane; [, IAA pro-
duction in 0.02% L-tryptophane; W, IAA production in
0.1% L-ryptophane.
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Fig. 6. Indole-3-acetic acid production by Bacillus megaterium in
King’s B broth containing 0.02% and 01% L-
tryptophane. O, cell growth in 0.02% L-tryptophane;
@, cell growth in 0.1% L-tryptophane; (], IAA pro-
duction in 0.02% L-tryptophane; ll, IAA production in
0.1% L-tryptophane.
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Fig. 7. Soluble phosphate production by Panfoea agglomerans
and Bacillus megaterium in NBRIP broth containing
0.5% Ca3(POy)2. O, cell growth of B. megaterium; @,
cell growth of P. agglomerans; [, soluble phosphate
production of B. megaterium; W, soluble phosphate
production of P. aggromerans.
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Fig. 8. Alignment data of 165 rDNA nucleotide sequences of the isolated MF12 and Bacillus pumilis (AF 526907).
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