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Selection of Bactericides for Controlling Soybean Bacterial Pustule
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Bacterial pustule of soybean (Glycines max) caused by Xanthomonas axonopodis pv. glycines is one of the most
prevalent bacterial diseases of soybean. This bacterium shows strong pathogenicity to the plants and
distributes throughout Korea. However, no good control measures including bactericides and resistant
cultivars are available to control the disease in Korea. Therefore, this study was conducted to develop
chemical control method against soybean bacterial pustule. The present study was undertaken to find out the
growth inhibitory effect bactericides (8 antibiotics, 2 copper compounds, quinoline, 18 agro-chemicals) on
bacterial pustule pathogen. Antibiotics test showed that tetracycline and streptomycin sulfate significantly
suppressed the growth of bacterial pustule pathogen. Also, application of oxolinic acid was found to be
effective for pathogen inhibition. However, vancomycin, polymyxin B sulfate and copper compounds did not
show the positive suppressive effect on growth of the pathogen. Among the eighteen agro-chemicals,
streptomycin sulfate + oxytetracyclin (18.8 + 1.5%) WP, oxytetracycline (17%) WP and oxolinic acid (20%)
WP were found to be effective for the inhibition of the pathogen in vitro. The selected 5 agro-chemicals were
also applied on soybean in field and their control effects against the soybean bacterial pustule were tested.
The foliar application of streptomycin sulfate + oytetracyclin WP and oxytetracycline WP on the naturally
infected soybean (Taeckwangkong) showed high control value (above 70%). Therefore, it is concluded that the
bactericides used in this study showed strong inhibitory effect to soybean bacterial pustule and they can be

recommend to farmers to control the disease.

Keywords : Bactericides, Oxytetracyclin, Soybean Bacterial Pustule, Streptomycin sulfate, Xanthomonas

axonopodis pv. glycines
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), Hio] g 2r-2 A BAto] A (SMV), Al
o= Ertegl s S5, 330 de AU,
, BAR, oy, 2Ry HEE, By
W 5ol 8 HWo=E dHA Ut o] F F EvlEH
A=W A FQ Xanthomonas axonopodis pv. glycines©
ofaf A E= Wog, SEvtete] WAshs Ml Wl
% 7P 987t At
EvEH-2 BE 7oA 997k F AiEA oY
U AFE =, A5 os W dalo] SitE A Qe
Holrh, gk et g AuiE A e e
Bk olug, H AEEEeRE ARE AF
15, F3bg, B33, 233 5 3419 AY =
A EvlErdd ZHEE Aom ZAERIT
qo] F EntEy S AR A3H053-06),
T 89.7%%1 7071 EANA EntE T o
Ak Enkgl ok gale o= AS 7~15%
9] o] TAEE Ao & BIE Y (Laviolette 5, 1970;
Hartwig®} Johnson, 1953), Ul X = EwlEH o] 4s}A
P xe o] A9 FEol 19.8%(06%), 16.8%(07')
2EE AoE ZAEATEENEH, 2008).
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(2009) T ¥ WA oR TEE AdAe 65 (FEY
7122 AFAl 178 B AxA 19% &) 53] A
& Aot} A 6F ToME FALESA|VF 3FoR
duk FRIEe] A om F Au) Fol AET F U=
AFAE E|lQvpolEWE - EPZENE F3A|(F A
FHY 55 o), EFEE A, IA2UE AT
U710 55 o) 3FWolth o= 2l 55

=< Fo] A At FLA HTHA
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etracycline A&, streptocycline + fytolan,
chloromycetin 52| ¢FAlE°] Evtge a37F Ak
1 37 (Prathuangwong ¢} Choakhane, 1984; Singh®} Jain,
1988)]0] ot Ejugtol= 50| Hol YA 7
U AR 3R] e soFEe| tiio|th

k2 WAE A8 g71H Agost A3y
=

o s

]
FAW, AFA - ARG P F FHHOE P

e WA

Auelxe] AR A &3 ZAHin viro). T EvhE
W] A ERTE F2 oHAE Adetr] 98] WA
tetracycline 5 A A| 7%, copper hydroxide 5 /A

<, oxolinic acid 15& = 4 5(2003)°] A&
Paper disk method= 12} Mg A8t AFol Al
|5 Xanthomonas axonopodis pv. glycines o 271
(OCSF, 8ray= H&dAdoA 2L § -70°C 5
AR Fste] Ao AREEATE g AR A= E &
e15l7] $13ll 8ra W3+ rifampicin (positive control)oll A

A #FE ARl e, Add AR A oA

T U HEES At HAAS e 5 4
ol o] &3ttt AFAAEAE dotrr] fI8] FAA
7%} oxolinic acid 13- 1,000, 100 ppmo =, 2| A|=
10,000, 1,000 ppmO.2 L2 A3l o, vix 2A =
121°Coll A 15%7F B3k 5, oF 45°CE 23l PSAH|A|
(Bacto peptone 10 g, sucrose 10 g, L-glutamic acid 2 g, agar
18 g, dH,0 ZF< 11) 500 m/ol] Z-zte] WA 752
Al EN(10° cfwm)S B3 2 40] petri disholl
SEATE ZF SFAlE 8 mm paper diskell 50 W 2 sk
clean benchol|l Al ZZA|A Wdso] E3HE PSAWHA] 7}
SHol Fo] X4e F 2-3U7F 28°C oAl v
&to] A Sh(inhibition zone)®] 735 7T ZA Bt
ol U A A s ARG B3 Ha
A& &= (minimum inhibitory concentration, MIC)E FA}
3t7] Yl aAI9}F oxolinic acidE 100, 50, 25, 12.5, 10,
5,25, 233 1.25ppme 2, F2 A= 1,000, 500, 250,
22|30 125 ppm O 2 7H7t 2 e & MICE 24 st

AR 7L el HadAlEEr w2 A
U A flo AP Fote] 1R s, 12k A
w2 Ay 28 V1S TESAAAS oF
A % streptomycin + copper hydroxide(10 + 50%) WP
1852 ZopA 222 A as Al 43S 919
Ao HAAsGinh. Bdd A &3 A
F 3EHE 33] e

Al oA A3 =4h Ene Hdde] oAl A
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FAE dotry] flste] f F(2003)0] AHEE o R
AEE AT 1A 99 12} AelM A &

H7F 53 AP A 55 At MIC 57|52
2 PSAuiAO] H7bet & WAHS 2x 107 cfu/m/ F5%
Z743te] 100 WA =8ate] 2-397F 28°C v 7]l A
v oFaleit, Buley ol e oA AdtA 2AME
ARE dE5E Agste 2438k
AN oA B HAA. 919 1, 23 AelA] A
St 1159 AE o R 24X UAERE AS3t
2L Erlgro] el BlEE S AIEESTOE b
etk BEEFS 15 1422 pothES 3t
% 33] WHEste] AAJES =3
AT 6EEN T2 I, 49 17900 WA (10%-
10° CFUm)S HE3kaL, 49 20490 2HAIS A2e 3,
49 2493} 59 9del Al ads A AlY 2
64 124l A+ 6EEHA TS FF3a, 62 294
o HY#S 10-10° CFU/m/ ¥ 52 HE3 oS, 79
3U0] FAZ A v 79 943 79 18Y0l P "
HE AT Al 32 69 2190l z%ﬂ%’-% 6XE
A FE vEsta, 79 790l HHhdS 10°-10° cfw/m/ F
T2 ZES, 79 1Y FAE AYsty, 79 14Y
379 240 R E FHAEAT HAdT HELS
PSA(peptone-sucrose agar) H|A|ol] XE-go|Ax B - 53
X axonopodis pv. glyciness 7 Z‘O]"ﬂ 3U7F 28°C wl Y
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2 10%-10° cfum/ FE=E 34 }oq zAsgey. 1 5 4
A FEe BEIR BE Yo S| BEE EEA
Zatom, & & FH 24/\]1L g ste] ¥ S-S
FI=sk3l ‘*Zﬂﬂ?ﬂb HE 349U F 7o) A s =
5 -3l 2E o FEs8] A =E AN oH,
CHAA )F BHIAE oIEAE R FaW R E
oA A & 23] ZAlSt] WAl EHE HA AT

IR ofA &3 AR, 2AHAA a9
A streptomycin sulfate + oxytetracycline(18.8 + 1.5%) WP
55 EH“OE g e] wAaH A AAlst
GEPATL(DFLA) TF T
AslRom, A x4 15 2¥(10 a
3 5kg), leﬂTﬂ 40 x 25 cm, S B]d HH =X A

& of

e ﬁ%%o};’iflﬂ% ‘?ﬁﬂﬂﬂ% o
(8 14%, 89 20, 84 27Y) HAISIAH. B £4& 15
2%, A AZ 60x 15 cm, Luk=AAul 2 35 69 15Y
stem SkAAEE A 243 T AAISIATE Al

- 387 - ABA

= 4 3WEe R Zb AT
HAL HA 20 mPe= :rL@g].Oj\q_ ]H]E]:Q_ /H‘ﬂak(N
P,0s-K,0) 2.2 F HE AW 4-7-6 kg/10as A 71
B2 ARgstl o ymA= EEA el HJrB} 7 3
Atk WAl g ae] A= HFoR A F 104 Aol o
w3 2 AL VISR W HAHES ZA}okﬂ ks
A7FE et Rk e RALE Sl oA A EEe

AEE 2 gE Alsl] 3 Sl vehie o

T Eupeyd ARAA &3n virro). T EHEH
o] aHAR AR A E Mdetr] flste] Al
A 1055 Ao AgA 2345 Ak =
A A3 FAA Fo A= tetracycline, penicillin G, -2

Ao A= copper sulfate, 28] 3L oxolinic acid 7} A%
A @7} -3k tH(Table 1, Fig. 1). =3 MIC(E
29A% %) 48 AFAE tetracycline 1.25 ppm ©] 3},
oxolinic acid”} 2.5~5 ppm, streptomycin sulfate 12.5~25
ppme 2 A ALEH oA T HAAATETF 7HE
A 2A AT T Aol A tetracycline, oxolinic
acid, streptomycin sulfate, copper sulfate 5©] Al&e] A}
&g 7 he ErtEdd #5 AY A e E Bl
st A E3E fpste] EulEEe] ARl &
7t oFAl R 12k AEEHA. ol Aze=
Prathuangwong®} Choakhane(1984)°] Evl5H 2] A%
Aol aureomycin (chlortetracycline)e] 7Hg &37F 94~
33l 1 Y-S =2 chloromycetin, streptomycin sulfate,
terramycin (oxytetracycline)o] WU A7 As|o| &7}
0 RS A} FAEE A3E 259 tetracycline 7l
Eo] A= Al 2l A siteS ZHAIFA aminoacyl-
t-RNASF AeatA] Xales sto] @l ¢S AsiA

o] =
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Table 1. Growth inhibition of Xanthomonas axonopodis pv.
glycines by the bactericides on peptone sucrose agar medium

Q1% AbtA] A 269

7= ASZ ¢deiA Atk (Chopra2t Roberts, 2001).
Penicillin G, vancomycin, polymyxin B sulfate= A] & ]|

- Inhibition zone” (mm) ofthe - ug g} 5= o) w2 A elAlel Ao)7k maE 2
.. Concentration ~ growth of X axonopodis - _ _
Bactericide (ppm) pv. glycines < FH #FE e A g e 2 AF
OCSF 8ra d Hkgo] tEr= A I 4= Ut Egt rifampicin
Streptomycin 1,000 23.8 cd* 21.7d o] B F Mol @F7E ASA ikl oM algt
sulfate 100 17.3 12.7 Zlol & Hol=d oA A3 positive control & TS
Teteacvcli 1,000 40b 562a 317] 918l rifampicinoll A &AI¢1 Sra dFE A3 Az}
etracycline
g 100 333 44 oW, ¥ w¥olN o BvlEy Wazel A%l
Penicillin G 1,000 483a 263 ¢ OFAl A Aol AFA eAgle] & FHEHAUE 2
enicillin
100 46.5 - = wolsY 4 QUTH(Table 1, 2).
. 1,000 253¢ 183e el gl Eahe W P44 urh FeAs)
Vancomycin
100 18.5 -
Kkanamvcin 1,000 25¢cd 22.8d Table 2. Minimum inhibitory concentrations of the bactericides
Y 100 18.7 13.7 on the growth of Xanthomonas axonopodis pv. glycines isolates
Polymyxin B 1,000 - 145f MIC?” (ppm) on the growth of
sulfate 100 . 122 Bactericide X axonopodis pv. glycines
N 1,000 488a - OCSF 8ra
Rifampicin 100 40.6 . Streptomycin sulfate 12.5~25 25~50
1.000 223d 377b Tetracycline <1.25 <1.25
Oxolinic acid 100 153 . Penicillin G 12.5-25 100~1,000
10.000 16.6 ¢ 172 ¢ Vancomycin 12.5~25 100~1,000
Copper hydroxide ' ) . kanamycin 12525 25-50
10.000 149 e 13.6 f Polymyxin B sulfate 100~1,000 25~50
Copper sulfate ) ] Rifampicin <125 > 1,000
YZone of inhibition formed on PSA medium plate. The inhibition Oxolinic acid 12.5-25 255
zone size was measured the diameter of the clear zone including Copper hydroxide 2,500~5,000 2,500~5,000
paper disc., Copper sulfate 2,500~5,000 1,250~2,500

“No clear inhibition zone formed.
*Values designated by the same letter (column in bactericides) are not
significantly different by Duncan's multiple range test (P < 0.05).

“Minimum inhibitory concentration was investigated at various
concentrations (10,000~1.25 ppm).

Fig. 1. Growth inhibitory effect of bactericides against Xanthomonas axonopodis pv. glycines (8ra): Left: inhibitory effect of various
antibiotics type (All 1,000 ppm), A: rifampicin, B: vancomycin, C: oxolinic acid, D: tetracycline, Right: inhibitory effect of various
antibiotics type and concentrations (100, 50, 25, 12.5 ppm). a: tetracycline, b: oxolinic acid, ¢: streptomycin sulfate, d: vancomycin.
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S Asg 5 e v, FERAE G718 Bkt
2of 9J3le] Felol&(Cu)eR &FE th, o] o
At FHO| Ty SHEAS B8ds) slng

A AES Eol7] QM E o B o FEArt 2
83k Aoz dHA ATHE 5, 2000)

SR 3 e oA A 93t
of 7F FEPYA L kA AR FAA A9 17 A
we FAAY TEA EHE oHAE 18% Al
AHeA Gs 49 FYstarh. 29 4 NE o
A % oxytetracycline(17%) WP, oxolinic acid(20%) WP,
streptomycin sulfate + oxytetracycline(18.8 + 1.5%) WP,
streptomycin + copper hydroxide(10 + 50%) WP 5 11%9]
ofA 7t W] Aol -ste] Ernlgy WA 7h
/0] e AR 23} Al th(Table 3). ©]¢} 722
Ade HAA Ao H 7 9st Bl F&dAA el oY
3 454 s 913l paper disc WS 083 719

o]

o= - a9 - M

Aol 2 AFS YERATHA 5, 2003; ©l¢F A,
1996). E=3t 18%F2] kAl 5 copper hydroxide(77%) WP,
diathianon + copper oxychloride(13 +42%) WP, kasugamycin +
copper oxychloride(5.75 +45%) WP, copper Sulfate basic
(58%) WP 5 4%0°] OCSF dFolA+= &4 &=}
UNAIRE 8ra FFolM = ASAA A7} fle 2 o= &
A=A ofAH F Tl e AFHA vkgo] HE
A 450 FFHeE Fr7t AR AL, 4+
£ Zboll ol tigk A whgo] EEbA yehd Bl
2 A 7ZtEItK(Table 3).

g 2AL A EHAT T 58] Alere] A5 oAl
gk AddS g5t ofAle HEaAE HaATle
7497t 7] W& tetracycline, streptomycin sulfate,
rifampicin, oxolinic acid, copper sulfate 5 5%2] 2FA|]
tiste] SRAIA RS ZAME AASHATE 2 A3 & oF
Al Aol AE dFF7F F 0~5070H ¥l sk
streptomycin sulfate %] 2] = 2F 400712 AE H4F
5 YeRfo] BrlEH o] streptomycin sulfateol] tf gk

Table 3. Inhibitory effect of agriculture chemical compounds on the growth of Xanthomonas axonopodis pv.glycines in paper disc method

Inhibition zone® (mm) of the growth of

Agicu}ture chemi;:al Concentration X, axonopodis pv glycines

(active ingredient, %) (ppm) OCSF %ra
Copper hydroxide(77) WP* 1,000 11.3 fg* -
Diathianon + Copper oxychloride(13 +42) WP 2,000 12 fg -
Kasugamycin + Copper oxychloride(5.75 + 45) WP 1,000 10 gh -
Copper Sulfate basic(58) WP 2,000 133 ef -
Streptomycin + Copper hydroxide(10 + 50) WP 1,000 17.7d 16.5d
Validamycin A + Streptomycin(15 + 5) WP 500 12.7 fg 12.7¢
Streptomycin sulfate + Oxytetracyclin(18.8 + 1.5) WP 1,000 26.8 ¢ 21.8¢
Polyoxin B + Oxine copper(5 + 45) WP 1,000 15.7 de 12e
Oxytetracyclin(17) WP 1,000 437 a 33a
Streptomycin(20) WP 1,000 14 ef 155d
Oxolinic acid(20) WP 1,000 39.7b 29.5b
Tecloftalam(10) WP 1,000 - -
Carpropamid(15) WP 1,000 - -
Validamycin A(10) SL 1,000 - -
Kasugamycin(2.3) SL 2,000 - -
Tribasic copper slfate(15) EC 1,000 - -
Kasugamycin + Fthalide(1.38 +20) WP 2,000 - -
Polyoxin B(10) WP 1,000 - -

*WP: Wettable powder, SL: Soluble concentrate, EC: Emulsion concentrate.
YZone of inhibition formed on PSA medium plate. The inhibition zone size was measured the diameter of the clear zone including paper disc.

“No clear inhibition zone formed.

*Values designated by the same letter (column in agriculture chemical compounds) are not significantly different by Duncan's multiple range test

(P <0.05).
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Table 4. Resistance of Xanthomonas axonopodis pv. glycines isolates against five bactericides

. Concentration Survival colony number of X. axonopodis pv. glycines
Bactericide

(ppm) OCSF 8ra
Streptomycin sulfate 1.0 x MIC (12.5) 4.4x107 42310
Tetracycline 1.0 x MIC (1.25) 1.4x10 1.6x10
Rifampicin 1.0 x MIC (1.25) 3.8x10 2.0x10°
Oxolinic acid 1.0 x MIC (12.5) 5.9x10 4.7
Copper sulfate 1.0 x MIC (2,500) 0 0.3
Control 1.8x10’ 2.2x107

Al Aol b w2 S & AATK(Table 4). ©]

A= streptomycin A1'59] SHAE AL AHEE
T FAA WA B Edo] Fold AL AT
AT}, Erwinia carotovora subsp. atrosepticaGaAr SZ}
)] oA A3 Ao A= oxolinic acid
streptomycin sulfate”} Al 5o thste] =& A3}
< UEhfo] ZAA 9] ofA] A &gl vElE T
E0HL g Bt fARE 23E 91T = AT
(fr 5, 2003). A AL AN d5oll wE 2pol=
A YePA] ko rifampicin®] 5ol A&l A
&3 8ra #FAA 7L A #EFol7] Wi oE A+
oFe] Zpol7F A YERSTE. E3F copper sulfate(7-2]A)
o] Aol ofAlel gk A3 3ol A9 fle Ao
2 ZALE AT

O ox L2 ok -y o it 12

A A0 okAl F3 AA.  1AbeF 230 Ay A A
g Fote] AEE R 1159 A S sl 220
Ae] aHAFTE FAAUTE 24X 33 FE AR
A3} oxytetracycline(17%) WP= Byt 713 WA &3
74.1%= B oAl vlsl 7 -3 WAl a2 s e
o I T3S F streptomycin sulfate + oxytetracycline
(18.8 + 1.5%) WPo| ®A| &3} 65%, oxolinic acid(20%) WP
©] 60.9%, streptomycin + copper hydroxide(10 + 50%) WP
o] 54.6%= ZAFEATH Table 5).

EA A oA 59 HA. 244 a3t 1"
5% Ao diste] duk A FAEHTF FA =
=AE glst7] flste] Aujze] v 271 274
WA E AE AAEa A2 AR A A
40 x 25 cm, SAHE DA BEFH A A 60 x

Table 5. Control effect of agriculture chemical compounds on soybean bacterial pustule in greenhouse

Agriculture chemical Conc. Control effect” (%)

(active ingredient, %) (ppm) Trial I Trial 11 Trial 1T Average
Oxytetracyclin(17) WP 1,000 54.0 78.5 89.8 74.1a*
Streptomycin sulfate + Oxytetracyclin(18.8 + 1.5 ) WP 1,000 48.2 86.8 59.9 65.0ab
Oxolinic acid(20) WP 1,000 39.6 59.9 83.2 60.9ab
Streptomycin + Copper hydroxide(10 + 50) WP 1,000 64.5 322 67.2 54.6ab
Kasugamycin + Copper oxychloride(5.75 + 45) WP 1,000 55.5 322 54.6 47.4abc
Copper hydroxide(77) WP 1,000 6.2 54.7 349 31.9bc
Copper Sulfate basic(58) WP 2,000 22.3 333 40.0 31.9bc
Polyoxin B + Oxine copper(5 +45) WP 1,000 23.6 214 8.9 18.0c
Validamycin A + Streptomycin(15 + 5) WP 500 39.6 0 10.6 16.7¢
Streptomycin(20) WP 1,000 2.5 10.8 36.4 16.6¢
Untreated check 0 0 0 0d

*DMRT(P < 0.05)

“Control effect (%) = Number of lesions in control plot — Number of lesions in each treatment ,

Number of lesions in control plot
Trail I : seeding 3/31, pathogen inoculation 4/17, chemical treatment 4/20, disease survey 4/24, 5/9,
Trial I : seeding 6/12, pathogen inoculation 6/29, chemical treatment 7/3, disease survey 7/9, 7/18,
Trial III : seeding 6/21, pathogen inoculation 7/7, chemical treatment 7/11, disease survey 7/14, 7/24.
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Table 6. Control value of agriculture chemical compounds on soybean bacterial pustule in field A and B

) ) A field B field
Agriculture chemical Con. - -
(Active ingredient, %) (ppm) Diseased leaf Control value Diseased leaf  Control value
’ area” (%) (%) area” (%) (%)
Oxytetracyclin(17) WP 1,000 7.4 70.3 ab* 5.5 70.2 a*
Streptomycin sulfate + Oxytetracyclin(18.8 + 1.5) WP 1,000 5.5 77.7a 3.9 78.9a
Oxolinic acid(20) WP 1,000 9.9 60.2b 8.8 52.5b
Streptomycin + Copper hydroxide(10 + 50) WP 1,000 16.5 33.5d 5.9 68.2a
Kasugamycin + Copper oxychloride(5.75 +45) WP 1,000 134 46.1¢c 11.9 36.0c
Untreated check 249 Oe 18.5 0d
*DMRT (P < 0.05)

“Surveyed on the 10th days after latest treatment.

15 cm, =2 wl) F-A 2] o] WRbAA &2 Z}7F 24.9%,
18.5%°] Atk WA AXZ|A  streptomycin  sulfate +
oxytetracycline(18.8 + 1.5%) WP =] 2] 2] ¥ 1t 4 & o]
5.5%2 77.7%2] WAI71=, oxytetracycline(17%) WP ] &]

To] WHHHZA o] 7T4%Z 70.3%2] WAZIE Bk B
EZAe] 7d9= streptomycin sulfate + oxytetracycline(18.8 +
1.5%) WP 2ol A W=7} 78.9%, oxytetracycline(17%)
WPA oA 702%% ZALE o] 7 7] ] EAgolA] Tt
AH}E At} AT streptomycin + copper hydroxide
(10% + 50%) WPe] 5= 5 7He] 7oA ko] 2}
ol Bl AXZAINE 33.5%°] W HAVLE Y
EFAIRE BEFOA & 682%2] thad =& UAIZFE U
ERY A TH(Table 6).

Prathuangwong®} Choakhane(1984)2 H|EZ}Hfo]ZH A
G EA ] 2l aureomycin 500 ppmeS F FALE I}
Fstal wol 309 FHH 109 HACE 33] A Estd
FEO] 21.6% FTE L Bule EAo] Ao 7t a5
2l AgAAA . BsiEd, & ATFAHdANE HE
el 29 A5 ofAlZE Z3hE FoF 2Fo] MY =2
Eu}%ﬂé’ WA EAE Ve o] AR AR 991 & ¢

Ach. whHo) Singh®} Jain(1988) = ArAde} &
D}—E— A#E Bt 1159 HAE Evtay B
5 fs xFo AHedt A} streptocycline + fytolan
(200 + 2500 ppm) *2]A] 87.23%, chloromycetin(500 ppm)
A2 Al 70.8%°] WA 7HE YEF O] tetracycline(EA 7}
53.79%), oxytetracycline((gA 7} 57.21%)R .t o =& ®

A g2 JeER YL sktt. Chloromycetin®] Ly &
chloramphenicol= @2 S AAste] Al A
< JAlske 717 7RI AL Qe o|BlE HEgHolE
dAE] A% ket & 4 9l

T ZF ofA 5] Foll v HHA S grsty] s

ofi

FHE= 22 APt LS QAT A
streptomycin + copper hydroxide(10 + 50%) WP<} kasugamycin
+copper oxychloride(5.75 +45%) WP 7 SFAl|o|A] kel =
Hole 7o) WS 7 oA BF FA7F 23
Ao g Hol FAo] &g ofsl| 7 dAtEn, F AujA]
A (EA)7E 2§k ARl FoE dllof 2 Ao
= AZHAITG AR mAA).

AEH R T Enfae Al Wal2 A ¢
YA S F3 WA= 8 A7 EA S, EﬂEEW]'
o]Zd AS F <A streptomycin sulfate + oxytetracycline
(18.8 + 1.5%) WP<} oxytetracyclin(17%) WP7F 70% ©] /¢
o] YA EAE Ye L = glo] F Bvls el 5}
a4 WAlol] d-8dol S AoRE AztE ozt shA|RE
e 7Y olF Aviy HFE T HMbEoRE <t
A 2o FEEE HA7] feo] 7] BA & F
A& ofA] A7t Fad WAl agle] H7x gt o]
of wet 24 WAIAI7] B Sl #g A7 o Y
o] Aok & Aog yetHr)
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Xanthomonas axonopodis pv. glycines®l ]3| &
T B T 78 Bel 2 se F88 Al
el & shuelth Ayt Hdde A |
3L gk oo io]'l UARE, St A= Et

1..

o8] 7EA] Al E(87
o] 2 3HE, 17§ quinoline, 18702] &) o] &3}
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of aFHE gk AW AGA afxA A3,
tetracycline, streptomycin sulfate *]2]ol|A WAF<] A&
o] IA JAH oW, E3F oxolinic acid= HHAF A
94 a7t 958kt SkAITE vancomycin, polymyxin
B sulfate and copper compounds 5 EvHeH WU
ASAA EH7E IR1EA] st 18F2] 8ok Fol
= streptomycin sulfate + oxytetracycline(18.8 + 1.5%) WP,
oxytetracycline(17%) WP, oxolinic acid(20%) o] Al
Al Ao ASAA EH7F 2 SR AT
AdE 550 F&okAol tiste] 2AgelA] WAlET A
S A A3, streptomycin sulfate + oxytetracycline
(18.8 + 1.5%) WP} oxytetracycline(17%) WP7} A1 7+
FE HFFT EGNA 70% o] = WAEAE U
EpATt. 2ejrR FErEH ol e e JA|as
£ 7= o] SAES T BveE e stk WAl A
|40 As Aor H7tETh
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