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Contamination level and characteristics of Ralstonia solanacearum in soil of greenhouses cultivating tomato
plants in Chungbuk province was determined. R. solanacearum was isolated with the semiselective media in
27 greenhouse soil samples out of 133 greenhouses soil investigated, which indicates 20.3% of tomato cultivat-
ing greenhouses in Chungbuk contaminated with the bacterial wilt pathogen. Density of R. solanacearum was
estimated to 10°* cfu/g in the contaminated soil. All 71 isolates of R. solanacearum which containing 12 iso-
lates from the diseased tomato plants were race 1, and 35 isolates of them were biovar 3 and 36 isolates were
biovar 4. More than 88 % of 71 isolates were inhibited growth on nutrient agar containing oxolinic acid 0.5 pg/
ml, streptomycin 25 pg/ml, tetracycline 5 pg/m! and cupric sulfate 375 pg/ml/ (1.5 mM). The 11.3%, 4.2% and
5.6% of the isolates can grow on nutrient agar containing 10 times more oxolinic acid, streptomycin, tetracy-
cline than minimal inhibitory concentration of the sensitive strains. Five isolates were resistant to 2 bacteri-
cides and one isolates was resistant to all 3 bactericides.
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W2 2go dzhek 3E)E = Wolth(Hayward, 1991). 1982; ©], 1999; F&X.Z%, 2002).
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HeEd 29 4 54, 5 1009 A-29 F 133
N BEulE Al dshg-2ox] EYRS Af &) o Al st
2 el M 3XemHE oF 300 g0 EYS Fetd
Bl A FeaL A2 (5-8°C)0) BHste] AP ALy
stk AT B 10g2 100 mol] 23 A2olA] 30-
405 5<t w3 F£(150-200 rpm), ©] FEFA 100 WE Al
7}A] 4 B8] 2] (Denny and Hayward, 2001), TTC(casamino
acid 1g, peptone 10g, glucose 5g, Smi¥ 1% 23,5-
triphenytetrazolium chloride, agar 15 g/1 ), SM-1(TTCHA]
179 0.1% merthiolate tincture 5/, crystal violet 50 mg,
polymixin [ sulfate 100 mg, tyrothricin 20 mg, chloromycetin
5 mg, cycloheximide 50 mg2 A7}, M-SMSA(glucose 5 g
tiAlel 5 mi} glycerolE 3E3HeE TTCHiR]ol crystal violet
5mg, polymixin [3 sulfate 100 mg, bacitracin 25 mg,
chloromycetin 5 mg, penicillin  0.5mg, cycloheximide
100 mg-2 A7holl =&}l 25-28°C vjF7|o FUL).
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(196h)°] o= AXsioint. el Aeld 244e F
7] 918l Beld 5ol4 PCR A4S A& a5
9] total DNAT DNeasy Kit(Qiagen, Hilden, Germany)S A}
&3t st L, biovar 29 513 primers (DIV2F:
S'CGCTTCGGTTAATACC TGGAG3/DIV2R: 5'CTGCCG
TGGTAATCGCCCCCC3)<} biovar 3, 4ol 5-°]& primers
(DIVIF:  5'CGCACTGGTTAATACCTGGTG3'/DIVIR:
CTACCGTGGTAATCGCCCTCC3") (‘#&323, 2002)=
AHg-ete] PCRE 4331t PCR BHg &3t e Bali
9] total DNA (10 ng/ul) 5 i, 10 pMe] primer 2+ 1l
I0mM dNTP [pl, 25mM MgCl, 3w, 10x buffer
(100 mM Tris-Hel, pH8.3, 500 mM KCl) 5ul, Tag DNA
polymerase(TAKARA 5U/pl) 02 wl, B 338 WS E
hetk 50 W2 393, GeneAmp 2400 (Perkin Elmer)S A}
g3t FE8Th PCR WHe-E712 A& 92°ColA] 3%
ZEWREAIZL F 92°Co A 132, 62°CO) A 1%, 72°Co] A
127he.g 303 whEstint.

AA A FHAEQAFEMIC) AF. D3 nutrient
agar (NA: beef extract 3 g, peptone 5 g, agar 15 g/l HE 50-
55°C= 2131 ¥ cupric sulfate (CuSO,-5H,0, Sigma Chemical
Co.), oxolinic acid (Sigma Chemical Co.), streptomycin
(Sigma Chemical Co.) ZL2] 3L tetracycline (Sigma Chemical
Co® H7ksle] Qe wmel WA wAE B
Tk NAOA sh2 wlj ket 2]t a2 dEs &
#etelle] 3458 600nm = 0.12 273353t} o] dg
N s AAFAA ] FA s Az=AF 25-28°C
wiF7)ol 3LZE wikst § Mlvre] Ao RE FAFSI]
# 2 AE S (MIC: minimal inhibitory concentration)
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Fig. 1. Colonies on M-SMSA medijum on which suspension of
greenhouse soil sample was spread. Arrow points Ralstonia
solanacearum colony.

oz F=e] A7|7} wj$ o} o] FEUT M-
SMSAYIM & AL} Aeido] BT 9313 M-
SMSAdA vl 39 & R solanacearums 3 A%
Aoln] Edle $RES W EHF F2UE FY3A
o, o] Z2YE viX oA FAHE o e FEYS 47
THE 5 A Fig. 1).

ZBX 99 EntE AJEAA] ZALEG 133X F 27
ZLoll A R solanacerum®] H-ElH o] HA X7 F 203%
7} FupE¥dd 2859 e ALE VETHTable
1). 203%2] A& AR 5T F 18] EF]
BYFoE 295 ASS Ynlshs RALE oW AP
3] B AlAAR] Bl MAFe] L ASS ¢
dFx Utk AHgEE WA F9 BEvtE AR Q]

BEF - oV - AR

23(35.3%), A L(35.3%), B-&(273%)0N A Jelxk
t}. 38 Ente AJAAER 7 B FFAAE 12.5%
2 Ages Feulgo] wokew, S 3¢ e
ZAL B F 2R0A EEl=o] EEu&(28.6%) A
Ve TH(Table 1). AG9E 0] &2 98 AR EA}
9 7t g2rg A Hasls AL 77t AT B
nlEe] A|AA A7} Be XA Eevlgo] =7 yE
U= 7Ago|dtt. M-SMSA HlX|o] A48 AFAHA R
solanacearum EEY T Ao AN EY gF HAF
o] WEE 107 cfucldr).

2 Fe dlol&: ¥ Y. AR BN &
ZE 597 #F o HE EnRdA Eeld 120 #FE
NFAEQ @), ZF, 7R, 2R, EvfECA HAYE
ZAEI gol2E AR AR Tl BE #5771 9]
2 12 Jepdtl. A2l ¥ biovarye B2 biovar 3
o] 287, biovar 47} 3195(Table 1), 2}EEe]F2 biovar
30] 7, 47} 5452 AA) 71709 £ 5 biovar 3°] 35
45, biovar 4= 36 o2 FEHUT. AF o] PCR
ARNMNE ZASE 717] &5 25 biobar 3, 4 £0| %
primers®ll €3] 1,033 bpe] DNA7} SE% =} -2y}
9] gujolA] ol 10] HIAEHAL(] &, 1982), A
MM ol 1, 33 A 2, 3, /1 EAshH(EER
Z3,2002), ZAVS A5 BA YA T ©](1999)2]
By o)atd 3F, gl 7NN EEd 475 BT
Ay 30191, EvtES} 7HANA EE@ 455 A
B 33} 47} BBIRT Shod, B AplA AYE 37
47} vlsithe Ao dakel dA gl Sllel 3R
A BAR Fol& 3 XS EvtEdx ATl B
3 (Buddenhagen?} Kelman, 1964; Griep 5, 1998) =] U
Aot o}z FHA U] Entg AuiR| M SASR] &

Table 1. Isolation frequency of Ralstonia solanacerum from tomato greenhouse soil in Chungbuk and biovar of the isolates

Area Greenhouses Greenhouses Isolation frequency Number of isolate
Investigated pathogen isolated (%) Biovar 3 Biovar 4
Cheongju 17 6 353 12 7
Chungju 32 4 12.5 3 3
Jechon 13 2 154 1 1
Boun 22 6 273 8 4
Cheongwon 17 6 353 3 12
Eumseong 6 1 16.7 1 0
Goesan 5 0 0 0 0
Jincheon 8 0 0 0 0
Okcheon 7 2 28.6 0 4
Yeongdong 6 0 0 0 0
Total 133 27 20.3 28 31
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Fig. 2. Minimal inhibitory concentration (MIC) of tetracycline,
streptomycin and oxolinic acid for Ralstonia solanacearum
isolates. The number (*) is number of isolates showed the same
MIC.
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