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AFZ ST 49 FeEZesRy
B sAde 22 R ST
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&9 E!, 053!, 28z? sgat

A 495y, HAFe

LM £

ALE 429 APdAM A C}%%_
224 FYoAE HEY HHZ Hol F
g3 gt a8y FAdvEe EIAL %%
Uy A4 3ol e EYQHE dod gt
olygl Aiulge ABARAHA TAsE
ojit3lgtol % AP U F
A4 A g Az g7Hn o
(Stoltzfus et al, 1997). &*HLeguminosae)
AEL ALnAv| Y& F3ZEd o3
AEggd q2e 7HQ HeXE YA
o I QA FAsE AL 1A v|AE
g3 o7l o U= F2E Y=Yl Y-
2 893t A Eo] o]&¥ + Ut FH=E
AR, Fax 1F AT Rhizobiumol
18883 Beijerinckel ¢}3] Hx2 Fed o
3 ZHAEY AESH A4 nAd uE
A+7t AEREAcHBums and Hardt, 1975).
AN EH T HeF AT 71F4
B izt Azt wet RhizobiumE o2
B F5olgtoy} YMA(yeast mannitol agar)
W z]oj A F4o] meln g E WA=

SR ADTL

A& Bradyrhizobium&22 EF3AY
(Dowdle and Bohlool, 1985 Elkan 1984).
Bradyrhizobium%& W& W99 FHANE
o] Beld FA ZHFE YA 34
o9 B japonicume [AA(indole-3-acetic
acid)®] A4k f5 w2 IAAE Ase
aFD AR ¥ 2FoE ERIAJYY
(Minamisawa and Fukai 1991). 5734 €A
o oM FLnHuAEY ¥ EYn
AE 4379 A%, 4% & TAZEL F
o met B 7IdEr}t EAHA 2
o ojAEdT, EF FF, AwRE, 3F
Wy Sl g3 A Avig wun o B
HEATE FHAHEDN Sol¥ TAUAE
YAdd 7] F9 AAVMAE 1A F
HAEo] I3 FAAN EF HSEE =

dozH Fdol HUF o|5& F3 FAl
Aoz & on|g Z=tHO'Hara et
al, 2003). A AAoz ¥ FF/Y ¥
ZATol dgd IHANER FHde Ao
u# 21 9o Mutch and Young 2004). ¥
2% A 7153 FHHAEHY T 5o
e AgY FRUd 7159 Zo] g F&

s A AR}/ Tel : 82-64-754-3524, Fax @ 82-64-756-3541, E-mail: duckoh@cheju.ac.kr
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ZFF77 Qe utd Y& & 713 AZE A
. AFEE FAYEE FAHO Yo E
JH| S =7t vf¢ e WA ALATAMFE
o E¢ BX: EYY HE9 AN
2 u)g kA2 Uth ol AFE A4
e 4B FAEE RIZ Age 9
T8 b7 gE Rz RAY. AFL A
Aste FF9 FHYEd FAsHE Y
AEg& Aoz $2dd AL o A
Tol Aupg diFol HT & YA o
RE g3n HAZ L YAHE 949 1%
A g e 4F& vjusch

o. X2 ¥ Wy

AFZHIX 2 71FAlE

FHAE BIAZX H79 ¥ ¥ H@d
A& yeast extract mannitol(YMA)¥WX &
AL4-8191 29 (Vincent, 1970) #2]E Ad9
2oz AFE dod RAd}= ol &
Z(Glycine soga)d A=t F5(Vigna
sinensis)& AHg3tlen w2 FAE AT
o BZ YA 89 YFEZAHL A
A& o F(Glycine max)& AH839 k.

g% MZ E2

ARG FHAEY RS A F 4
T ZFHEE AR oAL 0% oldLo
AHE Ug, 01% HegClg ol 583 ¥9
& 2533 gA] 0% Lo AP F
27 APAgFolN g AFE ¥
A F YMA #jAe] =@dtd ¢&537e
AU

E22BFe HE ¥ Maldstsy R

g #F9 Yey@d#L  bioMe'rieux
Gram stain kit& Al83te] gA4% ¥ J3
#u] Z(Nicon. Japan)o.2 #Asgon
catalase 84L& 3% H0.E R FFd &
g A e 71X2 FF5A oM oxidase
B4& 1 % NNN N-tetramethyl-p-
phenylenediamine &S A}23do ¥4 o
& B8 A4 AHHA 3L
Biolog Kit& A}&3to &334t

FaE Mo 83
229 MZ9 165 ribosomal DNAYG7IA

4 24& 93 Z9 EH FFY
genomic DNAE #2382 Polymerase

Chain Reaction (PCR)2.2 R ¥Ho2 ZFX
AlZAh 16S rDNA $Z 4 Universal primer
¢l 16S forward primer(5'-AGA GTT TGA
TCC TGG CTC AG-3)% 16S reverse
primer( 5'-GTT TAC CTT GTT ACG
ACT T-3)8 AH&3%ith PCRE WA %BT
of A 583 HAAIY F, 95T 30 sec, 55T
30 sec, 72C 1 miny ¥ WgF71E 30
cycles Ao, HFHoZ T2TAA
1082 d3ug nkxl F 4To 2334
t}. PCR u¥$E& DNA purification kit
(Qiagen Inc., Valencia, CA, USA)E o] &
8o &4 2§ F, automatic sequencer
g &3 d97144¥s ZAAD. vl= NIH
28 NCBI  EdelA oA AT
nucleotide blast search program$ o] &
o ZdF P ZAE FAG
(http://www .ncbi.nlm.nih.gov/BLAST).
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Ha2i7Fo o3y

g5 FAE 0% degd 108% AH
A7E e FF5F2 A¥sa 00IN HC
490} 1087 AT g BA BT FFH
$2 7-83 Ay F ddd UTEY
(vermiculite}o] ©31 3Ho] o] 20cm& 4
& 3 A ujgd wAIAZTE FENAL,
WL A7E AFHA & dxTeE A}
49 ZEdE A4 T JYYE 44X
gtk Ztzte] 3 light incubatordl A
238 7A(25T)el Yol Eoj2A B2 oF
10A1(18T)ell Wo| APEHEE dhof 33U
g ¥ AF A8 ZHolgt FFE ZHF
o vlxsct

m. Z= % a8

#o)& MEe Ea

waz A7 Fde A %o
20064 8Y AMFx= HAA % 2A4M EF
3} FHE AFstd $YE AT 2HUA
tHTable. 1.).

B dgg #FE YMA wiA3dA
colony Aol 5-792 HAYAHQ slow-
growing typecllom FHoAdEo] Weol &
LR R L= 3

2R3 HEiE N Y2ty Ry

¥ ¥ ¥F JR8% JR9E= EE Gram
SAolQen, AFYHE Yetda WS
E7F =3 729 ey §EFE F EF
25 white £& clear white® UehIg o
colony ¥HE circular ¥FHlE Jepon
colony 70| 05-2 mm&A vz ZAgtn
gd & 71 EUHA slime & mucoid
A2 =Hod BAAFH EYLS F &
F B 5 catalase, oxidasedlA ¥Aolden
JR8< L-arabinos, D-arabitol S4J°ol%o.u
JROE UAoldx JR8A D-pscicose, L-
rhamnose, truanose, D-serine, lactic acid,
mannose, treholose, xylitol, D-galcturoinuc
acid, glucuronamide, L-leucine, L-
phenylalanine, urocanic acid, A& %4l
oy JR9= S4 I HTable 2).

Ba|7Fo &3

165 IDNA ¢714¢¥ ®A438 {ed
JR8ZF ¢ JRIZFE AYAHY =2 A%
€ 3}t Bradyrhizobium%d| 43 #F
2 Jeten] JR8L Bradyrhizobium
lignoingensest #AtE7F 92%E  JROE
Bradyrhizobium elkanii®t 999%% el
t}. Neighbor-joining methodZ 71X E9

Table 1. Location of the plant sampling sites on Jeju.

Scientific name(Korean name) Location Altitude Habitat Soil pH
N 3 27 26
Glycine soja(€%) 284m Cultivated land 557
E126 33 546
Vigna sinensis($%) N3 ®47 118 Cultivated land 663
t X
igna sinensis(& % 516 B L1 m vated lan
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Table 2. Physiological and biochemical characterization of strain JR8 and JR9 using
BIOLOG Analysis System

Biolog test JR8 JR9 Biolog test JR8 JRY
Water - - B -Hydroxybutyric acid + +
@ ~cyclodextrin - - o -Hydroxyphenylacetic acid - -
Dextrin - - 7 -Hydroxybutyric acid t +
Glycogen - - a -Ketobutyric acid - -
Tween 40 + + a -Ketoglutaric acid E - t
Tween 8 + + a -Ketovaleric acid - -
N-Acetyl-D-galactosamine - - D,L-Lactic acid + +
N-Acetyl-D-glucosamine - - Malonic acid - -
Adonitol - - Propionic acid + t
L-Arabinose - + Quinic acid + -
D-Arabitol - + D-Saccharic acid + +
Cellobiose - - Sebacic acid t +
i-Erythritol - - Succinic acid + +
D-Fructose + t Bromo-succinic acid + +
L-Froctose t + Suucinamic acid + +
D-Galactose + + a -D-Glucose t -
meso-Inositol - - 2 -D-Lactose - -
Lactulose - - Maltose - -
Mannitol + + Mannose + -
D-Mellibiose - - 8 -Methyl-D-glucoside - -
D-Psicose t - D-Raffinose - -
L-Rhamnose t - D-Sorbitol - -
Sucrose - - D-Trehalose + -
Turanose * - Xylitol t -
Methylpyruvate + + Mono-methylsuccinate + +
Acetic acid t - cis-Aconitic acid - -
Citric acid + + Formic acid + t
D-Galactonic acid lactone + - D-Galacturonic acid + -
D-Gluconic acid + + D-Glucosaminic acid + +
D-Glucuronic acid t - Glucuronamide t -
a -hydroxybutyric acid - - Itaconic acid - -
Alanineamide + t D-Alanine + +
L-Alanine - - L-Alanyl-glycine - -
L-asparagine + t L-Aspartic acid + t
L-Glutamic acid £ t Glycyl-L-aspartic acid t -
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Table 2. Continued

Biolog test JR8 JRO Biolog test JR8 JR9
Gylcyl-L-glutamic acid - - L-Histidine - -
Hydroxy L-proline t - L-Leucine + -
L-Omithine - - L-Phenylalanine + -

' L-Proline 2 - L-Pyroglutamic acid + +
D-Serine + - L-Serine - -
L-Threonine - - D,L-Carmnitine Co- -
¥ ~Aminobutyric acid - - Urocanic acid t -
Inosine - - Uridine - -
Thymidine - - Phenylethylamine - -
Putrescine - - 2~Aminoethanol - -
2,3-Butanediol - - Glycerol + +
D,L- a -Glycerol phosphate - - Glucose-1-phosphate - -
Glucose-6-phsphate - - Gentiobiose - -

443 Az} phylogenetic tree(Felsenstein, = B. elkanii% 79 9232 RHFig 1)
1993)2 Yeld 23 JRRE B. lianoingense 29 HAE AFEL Yusty, ug
9} B. yuanmingensed 43+ 1§2% JR9 34, AdAsistsy SA3  phylogenetic

93.3Ifitrobacter winogradskyiT (L35506)
100 Nitrobacter alkalicusT (AF069956)
Nitrobacter vulgarisT (AM114522)

Bradyrhizobium canariense™ (AJ558025)
Bradyrhizobium japonicum™ (X66024)

Bradyrhizobium yuanmingense™ (AF193818)

Bradyrhizobium liaoningense™ (AJ250813)

Strain JR8 (EF221623)

Blastobacter denitrificans™ (X66025)
Bradyrhizobium betae™ (AY372184) _
[— Bradyrhizobium elkanii’ (AB231916)
I'Strain JRY (EF221624)

52.9

100

86.6

100

0.005
Fig. 1. Neighbour-joining phylogenetic tree, based on 16S rRNA gene sequences,
showing the relationships of strain JR8, strain JR9 and related taxa.
Bootstrap percentages (based on 1000 replicates) greater than 50% are
shown at branch points. Bar, 0.005 changes per nucleotide

_143_



ZYE, olFH, YEX, 249W

treed] wel ALY A3 slow-growth #
g% M7de JR8 T#F & Bradyrhizobium
sp. JR8(EF221623)2 FA&2H, JR9 #
5 Bradyrhizobium ekanii strain JR9
(EF221624)2 &A 38

HaEFo 213 #4dY

B3 YA Fed HZAHTE JRS
3 JROZ BAIBY LY ZZe] A7 R
E Y 5YL gFE A5 BYF WY
¥ JR8AAM HF 603719 HaZeo] YA
Aon, JRONAE 8547 AHAY &
Zto] RIAZTATEE FIANA %L dEF
dHe e BTz PAHA ¥t
228 YT Aol FHYEY I g
Y& Ho|Ho| FA@AC A+E UE
Heon RZ 9 B A Qo F
gZ 59 8 Qo] vHAAI} ohdE
Yyefloy oA B B RgZo
AE AL EF° A5 2 & HJE= 7
F4 B RAZTATY FR T2t Az
FREL Aold 7|RIHE ez @dd
o B2E YA A8 G @A
Me A8 AR oA FLEE FA
g3 92 BeE Y AdTE JFLSA
T AAYE 9PRoz & AEuT) 4B

Table 3. Comparison of inoculated Glycine max with control 33

dolst AxFFo| HzIAY o F AR
. ol A& REdA ReZ AFY AL
2A%o] v $FEE Yendn FIHAE
o] Aol ol HEE P& FHA v
AEDR AEY 43R0z HAAY o|&
EYG U BEse ALARY g JEHY
V& AN

£ A7E F3d AFT FHYBA E€F
T FHA ZEE ReEALL dFd A
FAAL AL 22 E Y%A BEYX
Y453 A8 ARFAAc 48] fid
oy A dFEo] glo] A2 L T
FoA 89 ASHE el ¥E YW
Ag9 AT e IF7F Ho FHY
B3 7 F4 8 50139 RelE A7
o] A& I¥sA wEFAE Ry
FHA B £F Fol3 HAZ A7 AT
HAZAN 7zAE 249 7HXE Aok A
g€

v.Zd £
AFAA opdgte FANEL EFTH A

WEs FRAA FAEe RIYZTAT 27F
g B3ty ®eFF= Bradyrhizobium

days after

inoculation with root nodule bacteria

Bacterial strain Treatment Plant length Plant dry-wight Averagg ogll)énber of
Inoculation 2130 0.23 60.3
Ir8 Control 23.30 0.22 0
Inoculation 2173 0.25 25
TR Control ND ND 0

N.D indicates "Not Determined’.
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& A FAdEA 273 SA4olUey A5
&e7t =3, £l A7E AuE dF
AFZE AAE d HPTE YAY3UA
ReaFEY ¥us3, A3t 54,
165 rDNA H71M94E ZAE 23 JR8S
Bradyrhizobium sp. JR82 EAI}%oH,
JR9%= Bradyrhizobium elkanii strain JROZ
FA8A
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Isolation and Characterization of Root—-Nodule Bacteria
from Root Nodules of Wild Soybean and Cultivated
Cowpea on Jeju

Byoung-]unl, Dong-Heon Leel, Bong-Jo Kangz, and Duck-Chul Oh'*

'Department of Life Science, Cheju National University, Jeju 6%0-756, Korea,
"jeju Province Fisheries Resources Research Institute, Jeju 699-810, Korea

Abstract

Root-nodule bacteria were isolated from root nodules of wild soybean and cultivated
cowpea which had been grown on Jeju. Two strains of the gram negative, slow-growing
root-nodule bacteria were selected on YMA medium. Infectivity and effectivity of the
isolates were confirmed by inoculation of soybean seedlings with the isolates. Two strains
were identified based on morphological, biochemical characteristics and 16S rDNA sequence
analysis, and designated Bradyrhizobium sp. JR8, and Bradyrhizobium ekanii strain JR9.

* To whom correspondence should be addressed.
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