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Solanum tuberosum, blackleg disease, Erwinia carotovora subsp. atroseptica, bactericide.
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Table 1. Bactericides used in the study

Bactericides Chemical name Purity (%)
Antibiotic
Kasugamycin 3—0—[2-amino—4—[(carboxyiminomethyl)amino]—2,3,4,6—tetradeoxy—a-D~arabino—hexopyr 92.0

anosyl]-D-chiro-inositol

Streptomycin 0-2-deoxy-2-(methylamino)-a-L-glucopyranosyl-(1—2)-0-5 -deoxy-3-C-formyl-a-L-ly 77.1
xofuranosyl—(1—>4)-N,N—bis(anﬁnoimhomethyl)—D-streptamine

Streptomycin sulfate O-2-deoxy-2-(methylamino)-alpha-L-glucopyranosyl-(1—2)-0-5-deoxy-3-C-formyl-al 98.0
pha-L—lyxofuranosyl—(—>4)-N,N’-bis(aminoiminomeﬂlyl)-sulfate (2:3) (salt);

Polyoxin-D 5-[[2—a.mino—5-o-(aminocarbonyl)—2-deoxy—L—xylonoyl]amino]-1-(5—carboxy—3,4-dihydr 94.0
0-2,4-dioxo-1-(2H)-pyrimidinyl]-1,5-dideoxy-D-allofuranuronic acid
Polyoxin-B 5-[[2-amino—5~o—(aminocarbonyl)-Z—deoxy-L—xy]onoyl]amino]-1,5-didec5xy—1-[3,4—dihy 88.0
dro-5-(hydroxymethyl)-2,4-dioxo-1(2H)-pyrimidinyl}-8-D-allofuranuronic acid
Blasticidin-S (s)-4-[[3~amino—5—[(aminoiminomethyl)methylamino]-1-oxopentyl]amino]—1-[4-amino- 91.0
2-0x0-1(2H)-pyrimidiny]-1,2,3 4-tetradeoxy--D-erythro-hex-2-enopyranuronic acid
Validamycin-A [1s-(1a,40,5B,60)]-1,5,6-trideoxy-4-0-B-D-glucopyranosyl-5-(hydroxymethyl)-1-[[4,5,6 920
-trihydroxy-3-(hydroxymethyl)-2cyclohexen-1-yl]-D-chiro-inositol
Quinoline
Oxolinic acid 5-ethyl-5,8-dihydro-8-oxo-1,3-dioxolo-[4,5-g]quinoline-7-carboxylic acid 98.0
Copper
Copper hydroxide copper hydroxide 90.0
Copper oxide copper oxide 85.0
Copper sulfate sulfuric acid copper(2+) salt (1:1) 99.0
Cupric sulfate, basic cupric sulfate, basic 95.0

copper hydroxide, copper oxide, copper sulfate’= 3 mM =l % 2000).
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Azl Aol e}z ekorebg o] A A, cides on Erwinia carotovora subsp. atroseptica
AT TR el SAMAE HC1 35 strain HC'L

o} HAEFEFA ATCC33260™S tjabo 2 o Bactericides MIC” (mM)

tstod Al Zzs} Hod ofA 8%¢) MICE 7 Oxolinic acid 0.0002

g As) oAl e 2% F59) vk fAlsiglo Kasugamycin 0.15

o, AR F 7= oxolinic acid > streptomycin sulfate > Blasticidin-S 0.3

streptomycin > kasugamycin > blasticidin-S > copper Streptomycin 0.02

sulfate > copper oxide > copper hydroxide®] 407 = Streptomycin sulfatc 0.006

A eI E 2. o)9 & Aske FAAT} A= Coppor hydroxide 30

Q) slo] AT A FYS Aa)siod Copper oxide 20

A o A 5 ged, FEAE 2HEe) 1 Copper sulfate 1.0

RelA f7label A di71ge) 'abzkee] st 3 “The minimum inhibitory concentration (MIC) of E.
eloj o8 $&u obg wsdge] whide) SHi% carotovora subsp. atroseptica strain ATCC33260" is
5 BN slue g okom W3 How 2= similar to that of strain HC-1.
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Table 3. Inhibitory effect of several bactericides on Erwinia carotovora subsp. atroseptica strain HC-1 and

ATCC33260"
- ) Survival colony number

Bactericides Concentration (mM) T
HC-1 ATCC33260
Oxolinic acid 1.0 x MIC (0.0002) 353.7 37
1.3 x MIC (0.00026) 537 1.0
Streptomycin 1.0 x MIC (0.02) 120 4.0
1.3 x MIC (0.026) 1.0 1.0
Streptomycin sulfate 1.0 x MIC (0.006) 128.3 93.7
1.3 x MIC (0.0078) 27 0
Copper hydroxide 1.0 x MIC (3.0) 4.0 40
1.3 x MIC (3.9) 0 0
Copper oxide 1.0 x MIC 2.0) 1.7 1.0
1.3 x MIC (2.6) 0 0
Copper sulfate 1.0 x MIC (1.0 1.3 0.7
1.3 x MIC (1.3) 0 0

Control - 13x10° 1.8x10°

OFHl KEtAd

A 2 oxolinic acid & A g3} Zo strepto-
mycin, streptomycin sulfate, oxolinic acide} 2]l %=
AN EI7L -2 3% copper hydroxide, copper oxide,
copper sulfatee]] ofgt WAF] #A)e Ak}

FAR A FHFTY s FARFIFF] 5
© 27 13x10° cfujplates} 1.8x10° cfufplate = 1}e}
WOLHE 3), MIC 39 ofA] Aelpeld T
T BT 99% o)A oalE e, £ E)als)
384 2 oxolinic acidRth= o £& oz f3}2 1}
el st

HC-1 5= Alglo] A% okx) 2 oxolinic acid
of Wste] 74 =& #3A4S ehligdel 2 MIC
2] 13w $Fo| A% oxolinic acid Hz] A HC-1 5=
o] AL = 537404 Wk, TAFFFR) AE S
= 1o]slch ofeldh Asbe FAA ¥2j% HC-1
F7F vh& AlE HobE oxolinic acidel| ©)sle] =]}
AS HElE 3l5E RojEdh HC1 #57) 24 %
<tell B3 oxolinic acidel] W3k A FAge] &L o)

[+
= FAAe) MEAAEe] T ok a4l

e

o &)

(oxolinic acid)S 14720 2 w|Zy-2uie] vz 4.0
AHestolCsor gl e, 200, ST b o
Al e2sel Ads vehde 7Hs4L ujAR

% ek

SN AHED
ol AR AR A Sz

oA &3 S el

WA RS MICQ] 80% 523 streptomycin
(0.016 mM, 9.3 ppm) -2 streptomycin sulfate (0.005
mM, 7.0 ppm)¥} MIC] 50% 4*52] copper hydroxide
(L5 mM, 1463 ppm) &3x|2] A], 18] MICY
80% 2| streptomycin -2 streptomycin sulfates}
MIC®] 60% 432 copper oxide (1.2 mM, 171.6 ppm)
EgAel Al oA AAEeHE 4). 28] oxolinic
acide} ejA|eke} E3hat A9, 44 2 oxolinic
acids} copper sulfatc® A 447 F Aol
Agste] AL} gl & AR Aol
Al HLd WAE 9ste] FAA 2 oxolinic acidi}
FUAE B AEAE Afucks FYAE A o
Fe oPESS} B AT FREN} rke

A At ARelM ARl 4% )

(streptomycin +copper oxide(0.0164+1.2 mM, 9.3+171.6



16 4% - Zhu Yongzhe - Wi - A E - 22 - A%

Table 4. Effects of different concentrations of bactericides on the growth of Erwinia carotovora subsp. atroseptica

strain HC-1 and ATCC33260"

_ s S. s.” 0. A°
Bactericides Concentration 80% MIC (mM)
(mM)
0.016 0.05 0.00016
. 1.2 (40% MIC) + + ++
C I
opper hydroxide 15 (50% MIC) i i .
1.8 (60% MIC) - - ++
. 0.8 (40% MIC) +
Copper oxide 1.0 (50% MIC) o+
1.2 (60% MIC) - - . ++
04 (40% MIC) ++ ++ ++
Copper sulfate 05 (50% MIC) . ++ .
0.6 (60% MIC) ++ ++ ++

Ystreptomycin, “streptomycin sulfate, “oxolinic acid.

-t inhibition; +: growth of colony after 72h; ++: growth of colony after 24h. The minimum inhibitory concentration

of strain HC-1 is similar to that of strain ATCC33260".

ppm), streptomycin+copper hydroxide(0.0164-1.5 mM,
93+1463 ppm), streptomycin sulfate +copper oxide
(0.005+1.2 mM, 7.0+171.6 ppm ), streptomycin sulfate
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Chemical control of potato Blackleg disease caused by Erwinia carotovora subsp. atroseptica in Korea
Yong-Man Yu, Yong-zhe Zhul, Hu-Nam Bael, Songmum Kim', Chun-keum Liml, Jang-hyun Hur*l(Central
Institute, Kyungnong Co, Kyungju 780-110, Korea, 'Division of biological environment, Kangwon National
university, Chuncheon 200-701, Korea)

Abstract : Potato blackleg disease caused by Erwinia carotovora subsp. atroseptica (Eca) has been a serious
problem in Korea. Bactericidal activities of twelve bactericides including antibiotics, copper compounds and
oxolinic acid were examined in vitro. Streptomycin, streptomycin sulfate, and oxolinic acid effectively controlled
the pathogen at 0.02 mM. However, the pathogen developed resistance to the applied bactericides after 72 hours
of incubation. Activity of copper compounds such as copper hydroxide, copper oxide and copper sulfate was
lower than that of antibiotics. However, the pathogen did not develop resistant to them. Combinations of
streptomycin (0.016 mM, 9.3 ppm)-+copper oxide (1.2 mM, 171.6 ppm)/copper hydroxide (1.5 mM, 146.3 ppm);
streptomycin sulfate (0.005 mM, 7.0 ppm)-+copper oxide (1.2 mM, 171.6ppm)/copper hydroxide (1.5 mM, 1463

ppm) were found to be effective for the control of E. carotovora subsp. atroseptica.

*Corresponding author (Fax : +82-33-241-6640, E-mail : jhhur@kangwon.ac.kr)



