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Development of Control Method for Strawberry Bacterial Angular
Spot Disease (Xanthomonas fragariae)
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Abstract In Korea, Strawberry bacterial angular leaf spot disease was first reported in 2010. The disease of
strawberry caused serious problem for strawberry producers and export. To field test, we applied the
bactericides in June and October as nursery stage and cultivation stage, respectively. In nursery stage with
high temperature condition, Oxolinic acid (97.2%) showed significant control effect. In cultivation stage with
low temperature condition is soil sterilization and soil non- sterilization the control effect. In cultivation stage
in soil sterilization stage Validamycin (93.3%) showed reliable control effect against the disease. Also, soil
non-sterilization stage with low control effect of Validamycin (80%) showed control effect the lower than a

soil sterilization stage.

Key words Angular leaf spot, Chemical control, Strawberry, Xanthomonas fragariae
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(Stger and Ruppitsch 2004). =&JollA= E7]o] LA E=

A WHEHFOE X fragariae, X. campestris, Ralstonia
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] AL wEkdlo] AlgyFEdo] Ty 4

O A veh Al RFE | o3 Fali 7t Al ztstA] wot
EAXIA] 231 = A oltk(Van der Gaag et al., 2013).

Aol Wste AlfRFHES 38 AEE o]&3
A7t BEBA] kot 9o 4] Streptomycin} Oxytetra-
cycline SBAIE ARSI X fiagariaeS] WA 341
Ao=Z HIHY, B3, Cupric hydroxide®} MancozepS
o] g3le] X campesrtisd]l o7 WS A= A
o2 ®Bygoqe}. 28y Streptomycin?t Oxytetracycline
FAAe] 739 7159 wistel W] S ded &
o] AgkElo] 37 R Cupric hydroxide} Mancozep
o] 75 F5ol wt kvt vehbe Ao deA A
(Roberts et al., 1996).

EYLEARE AREHAAL e thrule EGAE] A
B gl gsl €45 MITC7F A S| AL o] AJEo]
EY 5 HalFo SH/E Aafja] BAlaxsE vepdnh 7
Ztol] I == Al ol o] thxul FA 2] dHES
33.1%S1 Aol Bl 25T 19.7%2 Wot 40.5%2] WA
7+ YER 21tk (Hong., 2001)

2 e ol 20108 Az By & 9] Al
B e] oA WAl gk A7rF TR A] X813
ong S g7] AR Al W she A<l
ARyl a2 A 9 abE S 9jg WA oHAlE
Akstar, B7) A 7157} HlaA 2deh Sl A B
EAFsA0l e BEFHHYHS EYALET 518t 9
WA EE B WiAle] tigk 235 el ARy
ol ool thulstarat A=At

ME %

| MT2FE gl g ofx Mg

7] AR A Al AREE oAl s
flsted, 7MYt A AR TE5E 85| @Al
oF B3AE Ay o] 838tk @A Validamycin-A 5%,
Oxolinic acid 20%, Kasugamycin 10%, Streptomycin 20%
43} B34 Streptomycin/Validamycin-A 20(5+15)%, Oxo-
linic acid/Streptomycin  25(10+15)%, Copper oxchloride/
Kasugamycin 50.75(45+5.75)% 12|32 13(9+4)% 455 ©]
L3I THKCPA, 2014).
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Table 1. List of pesticides used in this study and ECs, values
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@A) 739~ Validamycin-A, Oxolinic acid, Kasugamycin
18]35 Streptomycin 2FAI2] R* #Hol 247} 0.7, 0.7, 0.89)
0.89% BT A& F 3= %%Oi A ATHFig. 1).
o] A7E EUYE ECs, 782 A3 A3} Validamycin-A7}
192 pgmlE 7P AAEt =& AoE Yepston o
S92 Oxolinic acid®?} Kasugamycin®] 217} 28.9 pg/mLe}
36.0 ug/mLo 2 YEITE. Streptomycin®] 7% 64.9 pg/mL
2 F XMEJJJ} 7H w2 210 2 YERGTH(Table 1).

B3| 4579 ECs w2 A= A3 Streptomycin/
Vahdamycm AS} Polyoxin D/Kasugamycin®] &U3}A
36.4 pgmLE AR A E37F eSS ™ Oxolinic acid/
Streptomycint Copper oxychloride/Kasugamycin 5347}
247} 46.5 pg/mLe} 45.5 ug/mLE A ZH7}F e Aow
LR

LI M2 FE Y UA ofd Mo mE UH

WA CHAE sty flete] WAl 9 EHA| 852
TerH 10Y AR SEAMIA ] 335] ZgA st
UA7H%)E AR ©A12] WA 7= Validamycin-A
7} 87.7%=, Oxolinic acid 97.2%, Kasugamycin 93.2%
23 Streptomycin 57.8%= YERATH(Fig. 2A). ©A9
A9 MARL PO EC, B BER AT 5L
A &35 HI™ Validamycin-A, Oxolinic acid 12|32
Kasugamycin®] AA| WA &} 5+ dX|sh= A37F et
St B ES A A3 Streptomycin 2FAI7F 16.4%E
P = aEo] YeRtor U2 Kasugamycin
6.51%, Validamycin-A 4.76%, Oxolinic acid 1.05% TO-2
UERSTHFig. 2B).

EekA 9] WA 7}= Streptomycin/Validamycin A7} 73.5%
2, Oxolinic acid/Streptomycin®] 85.8%%=, Copper oxychloride/
18]35 Polyoxin D/Kasugamycin
A

Kasugamycin®| 65.1%
67.9%% JEFRTHFig. 2A). HEAE Hzle
HES ZARH A3 Oxolinic acid/Streptomycin 5.5%=
W go] 7P v Yeldew oS & Streptomycin/
Validamycin A7} 10.36%=, Polyoxin D/Kasugamycin®]

Pesticides System ECs (ug/mL)
Validamycin-A Antibiotic 19.269
Oxolinic acid Quinolinate 28.909
Kasugamycin Antibiotic 36.081
Streptomycin Antibiotic 64.954
Streptomycin/Validamycin-A Antibiotic 36.458
Oxolinic acid/Streptomycin Quinolinate/ Antibiotic 46.535
Copper oxchloride/Kasugamycin Copper/Antibiotic 45.130
Polyoxin D/Kasugamycin Antibiotic 36.414
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Fig. 1. Regression of angular leaf spot pathogen response for pesticides. A: single ingredient (Validamycin-A, Oxolinic acid,
Kasugamycin, Streptomycin), B: composite ingredients (Streptomucin/Valinamycin-A, Oxolinic acid/Streptomycin, Copper oxchlride/

Kasugamycin and Polyoxin D/Kasugamycin).

12.4%=., Copper oxychloride/Kasugamycin®] 13.57% =2
2 YElstthFig. 2B).

10978 AujAlol] A 4%, B3A 202 7152 10
d AeR 33 At AT %)E THE%)S
ZAFSITE. oA o] ©hAl B Bk 650 tigk WAl7H
E AW 43} Validamycin-A7} 93.3%2 78 =& WA
7t2 JEPen o592 Kasugamycin®| 60%, Polyoxin
D/Kasugamycin®| 38%=, Streptomycin®] 25%%., Oxolinic
acid’b 16%=, Copper oxychloride/Kasugamycin®] 8%%
UERSTHFig. 3A).

oHAlo] wE WHE XA A AR MY =W
Validamycin-A* 2]l X 7%= Streptomycin?} | 717
v I EE Byt g2 @A) Oxolinic acide}

Kasugamycin ZH2b 15% 12]3L 18% th&7-9F A

Q)

om HEHA FEE 10% ool HES SRlsiit.
LI M2 e DA oMol ofsf ZAL

D7) EE - 23] ek dASE 53 T 8% ol E
ARSIt 717 205 Aol falE AR AR
@Al9] 739 Validamycin-A®] 22, Oxolinic acid’} 1Z£,
Kasugamycin®] 1 Z2]3L Streptomycin®] 1= UER O
B34 2] 7% Streptomycin/Validamycin A7} 322, Oxolinic
acid/Streptomycin ©] 12, Copper oxychloride/Kasugamycin®]
1 Z28]2 Polyoxin D/Kasugamycin®] 12 YEPTE Strep-
tomycin/Validamycin®} Copper oxychloride/Kasugamycin
77k 29F 308 UERAA|TE o] F ofAlE AT v A] of
AleMe B ofsl A7t 12wk A o' 2ALE )T
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Fig. 2. Pesticide control effects and disease incidence for

strawberry angular

leaf spot disease in nursery stage. A :

Pesticide control effects, B : Disease incidence.
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Fig. 3. Evaluation of pesticide effect for angular leaf spot

disease in cultivation
Disease incidence.
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Fig. 4. Disease incidence in cultivation stages with Oxolinic acid treatment, soil sterilization, disease-free plant and infected plant. A:
Infected plant in soil sterilization plot, B: Disease-free plant in soil sterilization site, C: Infected plant in soil non-sterilization plot, D:

Disease-free plant of

soil non-sterilization site.
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plots.
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T2 9] 7% 28%Z, Oxolinic acid®] H2]7& 23%=
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A=
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o ZAEGL e = i g9 Hod
Validamycin-A2] 7-¢- SHAZ| 9} TEo] Eehjuj=]o]
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A - A L1 ot el o B i e )
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7| M2 2L (Xanthomonas fragariae)2| WHE {8 X MHE

HCHET - 229! - Z@X|' - Yol - B’ - ZoiIA™
3Rt SEAE A, NS T eY A, AT e e, At ea A et
e 9% =y ‘“7] ZHHHX]OH’H A EFHELE 20109 #Hx BIEQ 27 a2 Fyye 739‘% HdFo=Z &
Felo] o] & 2719 FEAL FEFH BAE oFIAIIVIR e AAolth & A= 2719 SE71%
Al 7]l A /‘ﬂi“ju“]tﬂ WAl At AAEAE Adshs Ao H3o] ik AlPE kaﬂ Z Sulde
Oxolinic acid WAI7F7T 97.2% YERNSoH, el 7]ol= Validamycin A2] WA 7F7F 93.3% YERATE EYFAE0]
WP =R 2 o= A7) Validamycin A9 A7} 80%= 74| Tt webr], EGam Al A

o ol 7] Almrlae] WAzt Ea9) Aoz ByHdt,

Molo] Al FHM, 271, shehA, A




