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< SUMMARY >

| AEWZ | D-02

o Development of low cost- and eco-friendly disease management agents for
sustainable horticultural and stable food crop production

o Evaluation of phytotoxicity in tomato, strawberry and rice plants by peroxyacetic
acid mixture treatment

Purpose &

Contents oEvaluation of /n witro antimicrobial activity and in planta crop protection
efficacies in tomato, strawberry and rice diseases by peroxyacetic acid mixture
treatment

o Registration of peroxyacetic acid mixture as an eco-friendly disease management
agent

o Dose-dependent phytotoxic effect of peroxyacetic acid mixture on tomato,
strawberry and rice plants were investigated

o/n wvitro antibacterial activity of peroxyacetic acid mixture on Ralstonia
pseudosolanacearum and Xanthomonas oryzae pv. oryzae, as well as in vitro

Result antifungal activity on Fusarium oxysporum f. sp. fragariae and Rhizoctonia solani

esUis were investigated
o Applying peroxyacetic acid mixture effectively controlled tomato bacterial wilt,
strawberry Fusarium wilt, rice bacterial blight and rice sheat blight
oDisease protection efficacies were dependent on treatment method and
concentration of peroxyacetic acid mixture
o Peroxyacetic acid mixture was applied for a domestic patent as an eco-friendly
disease management agent after toxicity tests
o Expected for an eco-friendly disease management during tomato, strawberry and
. q rice plants against tomato bacterial wilt, strawberry Fusarium wilt, rice bacterial
xpecte blight and rice sheat blight using the peroxyacetic acid mixture
Contribution o . o .
o Expected for application of the peroxyacetic acid mixture for other economically
important crop productions
eroxyacetic ) . . .
Keywords P y Perosan disease control | eco-friendly antimicrobial

acid mixture
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Proxitane® 15125 A3t Proxitane® 0510 #AFslz4b 5%, #absls4 18%, obA)
EA 15%2 FAE0] 9lom, Proxitane® 1512% 34+t 24k 15%, A4S 4 23%, oAl
EX 16%2 TAEY S F 22 A, A, %H}O] 22~ A|AZ A AE. Proxitane
® 05108 7 AW Fo EBErtE A& AZsAL wol 0.05% o442 gl ofste]
oF3l| 7} A= Zo] " (Vines et al. 2003). Oi‘— THAAE HelA Za o
Proxitane®e] gl olate] WL EulE WO Salmonella A2 7} 433 A9
<& HR3HJose & Vanetti 2010).
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Y} A4kaFo] Z7}3$HCarrasco et al. 201D).
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%g:t”_ °‘7 m_ 0_ ”_ é? ) 2.% . [ e solution containing different concentrations of
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coaleolw e il o= Perosan and responses of Perosan-treated
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o o 1 e 8 P 1 7 T 7 T o treatments. (A) The pH changes in
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tomato leaves (B) The pH changes in
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with petioles of detached tomato leaves (cv.
Cupirang and cv. Benekia 220), and growth of
the detached tomato leaves treated with
different concentrations of Perosan for 6 days.
Relative fresh weights were measured in the
detached tomato leaves.
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Fig. 1-2. Phytotoxic effect of Perosan treatment onto tomato
seedlings growing in pots. (A) Phytotoxic effect in the
four-week-old tomato seedlings (cv. Cupirang and cv. Benekia 220)
by drenching different concentrations (0, 0.5, 1, 2 and 5%) of
Perosan solution into the soil mixtures in pots. Photos were taken
1, 2, 4 and 6 days after Perosan treatments. (B) Collapsed stem
basal parts of the tomato seedlings damaged by 5% of Perosan

treatment. Enlarged photos were taken at 6 days. Values
B by e Bt presented are means, and error bars indicates the standard errors
) of the means of four independent experimental replications.
wr Means followed by the same letter are not significantly different
T2 4 ed 1 2 4 ed at 5% level by least significant difference test.
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- sEate] @ okl e AEEs] 9 Aol WA F2S 2AD A, 10% A=
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Fig. 1-3. Responses of strawberry plants treated with
different concentrations of Perosan (0, 0.01, 0.1, 1 and 10%).
Twenty ml of each Perosan solution was poured into crown

0 001 01 1 10 0 001 01 1 10 .. . .
Perosan (%) Perosan (%) part of the plants. (A) Phytotoxicity in the aerial parts of

B strawberry plants treated with high concentration of Perosan
I ) _ overtime. (B) Phytotoxicity in the strawberry plant roots
e ooy o 10 Perosan (%) treated with high concentration of Perosan. (C) Increases in
C | wmmon 01 = 0% a electrolyte leakages from the leaves damaged from Perosan

drenching application. Means followed by the same letter
are not significantly different at 5% level by least significant
difference test. Error bars represent the standard errors of
o 2 4 g 8d the means of four individual experimental replications.
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Fig. 1-4. In vitro inhibitory activity of peroxyacetic acid mixture
Perosan against Ralstonia pseudosolanacearum. Survival of R.
pseudosolanacearum (10’  cfu/ml) treated with different
concentration of Perosan (0.0002, 0.0004, 0.0006, 0.0008 and
0.001%) for 1 and 24 h (left). Survival of R
pseudosolanacearum (10 cfu/ml) treated with different
concentration of Perosan (0.002, 0.004, 0.006, 0.008 and 0.01%)
for 1 and 24 h (right). Bacterial numbers were counted on the
TTC agar plate 2 days after incubation at 30°C. Independent
experiments were performed four times with similar results. The
data points are the mean + standard errors. Means followed by
the same letter are not significantly different at 5% level by
least significant difference test. The same letter above bars
represented no significant difference between treatments.
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Fig. 1-5. /n vitro antifungal activity of Perosan during conidial germination and germ tube elongation of
Fusarium oxysporum f. sp. fragariae. (A) Conidial germination of £ oxysporum f. sp. fragariae treated with
different concentrations of Perosan (0, 0.005, 0.01, 0.015 and 0.02%). The germination was observed
under light microscope (x400). Photos were taken 10 h after inoculation at 25 °C. Scale bar represent 50
m. (B) Relative conidial germination and germ tube elongation reduced by increasing Perosan treatments.
Means followed by the same letter are not significantly different at 5% level by least significant

difference test. Error bars represent the standard errors of the means of four individual experimental
replications.
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Fig. 1-6. In vitro antifungal activity of Perosan during mycelial growth of Fusarium oxysporum f. sp.
fragariae. Fungal colonies on PDA media containing different concentrations (0, 0.05, 0.1, 0.15, 0.2%) of
Perosan. Photos were taken 7 days after inoculation at 25 °C. Fungal mycelial growth inhibited by
Perosan treatments shown as percentage of the fungal colonies on PDA media with different
concentrations of perosan. Means followed by the same letter are not significantly different at 5% level
by least significant difference test. Error bars represent the standard errors of the means of four
individual experimental replications.
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Fig. 1-7. Antifungal activity of Perosan against conidial germination of Fusarium oxysporum f. sp. fragariae
in soil mixture. Conidial suspension was applied into soil mixture in tubes and different concentrations (0,
0.01, 0.01, 1%) of Perosan were drenched onto the soil surface. Conidia were recovered from the soil
mixture at 1 h after Perosan treatment. Relative number of fungal colonies on PDA media from
Perosan-treated soil mixtures was counted and shown as percentage of the fungal colonies. Photos were
taken 2 days after inoculation at 25 °C. Means followed by the same letter are not significantly different
at 5% level by least significant difference test. Error bars represent the standard errors of the means of
four individual experimental replications.
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Fig. 1-8. Effects of Perosan treatments on bacterial wilt disease of detached tomato leaves. (A) Relative
fresh weight of the detached tomato leaves (cv. Cupirang and cv. Benekia 220) inoculated by Ralstonia
pseudosolanacearum GMIL000 (107 cfu/ml) using a petiole-dipping inoculation. Values presented are
means, and error bars indicates the standard errors of the means of four independent experimental
replications. Means followed by the same letter are not significantly different at 5% level by least
significant difference test. (B) Attenuated brown discolouration of tomato petioles infected by Ralstonia
pseudosolanacearum GMI1000 (107 cfu/ml) by Perosan treatment. Tomato petioles were cleared with 95%
ethanol overnight. Photos were taken at 6 days after the bacterial inoculation with or without 0.01%
Perosan treatment.
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Fig. 1-9. Reduced bacterial wilt in tomato seedlings in pots by Perosan treatment. Relative areas under
disease progress curve (AUDPC) for evaluating tomato bacterial wilt caused R. pseudosolanacearum (108
cfu/ml) inoculated by soil-drenching for 12 days. The data points are the means relative AUDPC =+
standard errors. Values presented are means, and error bars indicates the standard errors of the means
of four independent experimental replications. Means followed by the same letter are not significantly
different at 5% level by least significant difference test.
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Fig. 2-1. Phytotoxicity of Perosan on rice leaves. (A) Fully expanded leaves were harvested and then
dipped in the different concentrations of Perosan (1, 3, 5, and 10%) for one day. Discoloration of rice
leaves were photographed one day after Perosan treatment. (B) The sterilized paper discs containing 20
p of Perosan (0, 0.2, 1, 5 10, and 25%) were placed on the detached rice leaves. One hour later, the
discs were removed and the rice leaves were maintained in transparent containers at room temperature.
Chlorosis caused by phytotoxicity were photographed 18 hours after Perosan treatment. Experimental
results were repeated three times, with similar results.
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Fig. 2-2. Ion conductivity of rice leaf discs after Perosan measurements.
Phytotoxicity of Perosan was quantified by measuring ionic conductivity.
Rice leaf pieces were floated on the distilled water containing different
concentrations of Perosan (0, 1, 5, 10, and 15%). Ion leakage caused
by phytotoxicity was monitored over time (0, 1, 20, 40, and 60 min).
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Fig. 2-3. Growth of analysis of Perosan-treated rice
plants in the hydroponic system. Six to seven rice
seedlings raised in the dishes with distilled water
for two weeks. The distilled water in each dishes
was substituted with 20 ml of Perosan solution (0,
0.001, 0.005, 0.01, 0.03, and 0.05%). Growth in
mean biomass of rice seedlings was monitored for
eight days. The error bars represent standard error
of three replicates.

Day after treatment
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Fig. 2-5. Antibacterial activity of Perosan using disc diffusion method. (A) 100 pl of Xanthomonas oryzea
pv. oryzea (Xoo) (OD600=0.8) was spread on peptone sucrose agar (PSA) plates. Sterilized paper discs
were impregnated with 20 ul of different concentration of Perosan (0, 1, 2, 4, 6, 8, and 10%) and placed
on the center of each PSA plates. The plates were incubated at 28°C and then zones of inhibition for
Xoo was photographed four days after Perosan treatment. (B) The diameter of the zone of inhibition was
measured four days after Perosan treatment. The error bars represent standard error of three replicates.
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Fig. 2-6. Growth inhibition of Xoo by optical density measurements after Perosan treatment. Single colony
of Xoo was inoculated in peptone sucrose broth in the presence of different concentrations of Perosan
(0.0005, 0.001, 0.003, 0.005, and 0.007%) and incubated at 28°C in a shaking incubator. For 36 hours after
inoculation, optical density at 600 nm was measured. The error bars represent standard error of two
replicates.
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Fig. 2-7. Inhibition of Xoo survival after Perosan treatment. The diluted Xoo (OD600=0.03) was incubated
in the presence of different concentrations of Perosan (0, 0.0002, 0.0004, 0.0006, 0.0008, and 0.001%) for
one hour and then plated on PSA media containing 7.5 mg/L cephalexin. After one day incubation at 2
8°C, the colonies of Xoo were counted as Xoo survival in Perosan.
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Fig. 2-8. Growth inhibition of Rhizoctonia solani AG-1 (R. solani) by agar dilution method. (A) 6.5 mm
diameter of mycelial agar discs were prepared from edge of the growing R solani in potato dextrose
agar (PDA) media and placed in the center of new PDA media containing different concentrations of
Perosan (0, 0.05, 0.07, 0.1, 0.15, and 0.2%). The plates were incubated at 28°C for two days and the
hyphal growth was photographed. (B) The diameters of hyphal growth of R solani on PDA media
containing Perosan were measured after two days. The error bars represent standard error of three

replicates and the difference in letters on each bar means statistically significant.

O Disc diffusion method& ©|&3F HA|24+e] n vitro 3+ &4 HA

- R solanf= FARAANAS Ed wo xz AYaS s1x] Qola] ARA o] disc diffusion
methodE ] &3 A= AGsHA] &=

- aEU AW APelA 2%0lA 10%74A AR FE gE2A A @A A o
A E3E nelFo] FUF BAL AL Ao AE WY & AAS

- AldeolA A3 =AW disc diffusion method®t FAFSHAl #|24ke] w571 =& 7
g gE BAol HEE o)zl G Ware] obz} Kol el & HX| gholA
Jehd Az A7,

A B
9 a
2 8 T
LT X8 5
7 E E & b
COOH: W
A 0 S s
i @ X 3
5 2
o
o 2 4 6 8 10

Perosan concentration (%)

Fig. 2-9. Growth inhibition of R. solan/ by paper disc diffusion method. (A) Mycelium harvested from
actively growing R. solan/ in PDA were suspended and vortexed in 1 ml of distilled water. After 50 pl of
mycelial suspension was spread on new PDA media and sterilized paper discs impregnated with 40 pl
different concentrations of Perosan (0, 2, 4, 6, 8, and 10%) were placed in the center of the PDA media.
The plates were incubated at 28°C for two days and then digital images were obtained by Digital Gel
Documentation. (B) The area of the zone of inhibition were measured using digital images. The images
were analyzed by Image) program. The error bars represent standard error of three replicates and the
difference in letters on each bar means statistically significant.
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2}) Perosan® in vivo ¥ R3E 7AA

O ¥ 3oty WA HdA

- H¢] Mol XooE scissors-dip & AH&ste] HFske] FiLSong et al. 1995), #H=
S A Este] Xoo Aol &g Wuke] dojo] ZHAVF A=A SAHIIAS.

- 2% o3t HEANAME Foud F=Fo mn vivo FAT FAol #F HA L
(data not shown)

- 5%7M A &Y 1F RS HZA A= Fous o v A =& m vivo AT 4

o] HEHUS

- I8 Y in vitro SHAIF A o] 0.0004%2] Fe FEoA =& A
st B o 5%9 #H 24 B5E n vivo Adolgs=
=2 /\(})171-%.

- AE" A2 ofaA Xoool Adol dojdrh FAekE YR AEF Xoorh xylem
vesselo] Aiale] ZAatdA WAL Kol Aow Azt B,

- R MR AR o= AR Ee] 3718 /0F S U Ao 4% .

= : B -
1 a
15
ab
1.0
b
0.5
0.0
I 0 2 5
0

Perosan concentration (%)

Lesion lengths (cm)

Perosan concentration (%)

Fig. 2-10. Antibacterial assay of Perosan on Xoo-inoculated rice leaves. (A) After fully-expanded rice leaves
were inoculated with Xoo by scissors-dip method, 10 ml of different concentrations of Perosan (0, 2, and
5%) was spayed on the inoculated rice plants. Four days after inoculation, rice leaves were harvested and
photographed. (B) Lesion lengths were measured four days after inoculation. The error bars represent
standard error between three biological replicates. Experimental results were repeated three times with
similar results.

O ™ QFHLEY BA T 7

- R solani &) AZEE 93t FAF 23 EZH(Delventhal et al. 2016)E o] 8340
HE & H24HE A5t 4971 BES A=
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05%° HZAL 18] HYHAL W 4L A o] B HolE RAL.
05%9] HM=Are 35o] AHAN WE A% &GS Wols AN Ao WA WA
o] Yojupx k-

- e s o|@ okEe] F7b} S vehg

Perosan 0.5%

+++

0 2 4 (days)

Fig 2-11. Antifungal assay of Perosan against R solan/ on rice leaves. Mycelial agar discs of 6.5 mm
diameter were prepared from the margin of and actively growing R solan/ AG-1 and placed on the fully
expanded rice leaves. The inoculated rice leaves were sprayed with five ml of 0.5% of Perosan once (A)
or thrice (B). The rice leaves were incubated in transparent containers at 23°Cin dark/light condition.
Experimental results were repeated three times with similar results.

(A28 FAl: Fatstzqt 3 AT 2 FF3

7h FatstzxAk sekE 24w N 8 24 HA5
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Fig. 3-1. R 71X| /el ntitstx4t sigtEol g Eot.

O Hitex4t T8E9 8 AF 9 A= 35 vAE U 449 4

- F8 AF W vAEQ Escherichia colid] tdt Ha Ad sEE Hatstzit 3
A7} 0.01% o)A, FAksx4F E£3HE B 0.1% o)Aolw Salmonella enterica = F &
E BT 0.01% o9 FxoA A a5 Holy ZF HA A w54 A7 o] F
of Ao A H

o|N

E?L

ﬂi?ﬂm{ﬂ

- A8 HAAH AF NITFF F S7VAN(Alternaria panax, Botryris cinerea, Colletotrichum
gloeosporioides, Fusarium oxysporum, Rhizotonia solan)e| w3 2728 A= Az
Alternaria panaxis= I4tel x4k E3E A, Its st E8E B 2 0.2%0014 S-S A
A 71aL, Botryris cinereaw= #4rstz4t EFE A, HArs 2 EFE B 2 0.5%00 A
&0l AN, Colletotrichum gloeosporioides= 2zt NEE 0.1% o)A, Fusarium
oxysporum & 2t /W&EF 0.2% ©l’Fol A, Rhizotonia solani®] 735 #4bslz4 E3E&E A
© 0.1% o1, #ikstz4t E3E BE 0.2% ol/dolA ASo] As)H.

- 7 stz E3E B WA EC e A 29 & of tigt kAol &

a
QA5 7le) A4S AP, AF F7 o), FE AFE B AAHIE B

3

l
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ABA): JEFEEF, DW), ARAL): FEFETF, DW),
FDA inedium + B4 0.2%, A4 A 02%, G4 B 02% 22 #7F FDA medium + M@k 05%, M4 A 05%, M4 B 05 I W
A7) Alternaria pensx KACC 42141 B Bouytis cinerea KACC 40968
7z @&+ | dAsusozs | Wawaocze | ssasozs |1F gz7 | @106 | ALLA06% | ALuBOsw

At FEZ(ERE, DW), AR AXFOEFS, DW),
PDA medium + H24 0.2%, H2A A 02% L4 B 02% 2} 47 PDA medium + HE4 01%, H24 A 0.1%, H24 B O1% 33 47}
1] Fusarium exysporum KACC 41088 el Rhizoctomia solsni KACC 40117
A qa7 | me=soes | mesaoces | mesmozs 7T dxF | sme=gois | Azgacis | Hseasois

AuAd: AEF(AEF, DW),
FDA medium + # 24 0.1%, #2241 A 0.1%, H24 B 01% = 87

A7) Colletotrichum glososporioides KACC 40003
71 EESS ‘ Had 0.1% Hed A01% | AEd B 0%

days ||

Fig. 3-2. CtTt AlE HRAY TZof cfet H=ZM, HELMHA HZMBo| 7 2

W) s BHEY o) 4% A

O &7l et s Al
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T T TS H " - AR AFAHETAT) TEdl wet

Alffé%@% AW N EFPe T ABLENA Brle] AKPYe A F 39, 7
U, 149 33)0] A GBEA B A, 72T, AWEL A 2 AR BN A2
g ulgel BEol kol thste TAeTe FUS o 0%, o8, W 59
% o

o HolA wgksE. b, ANEEAEFAIE 24t 3 E) A 4%1} 71l gt °—F
3=«

23z AETL 02% 7| EF 0.4% AMSE A04% | AEST A0E% | A|MER B0o4% | Al9Ed Boax

Fig. 3-3. ©7|0f CHst apitetx4t 28tE Me|s=of WE s A (K2|142R)

FAHoR AN BgzAelA Z71e ¢ ofef Table 3-1elx ¢k o] 7EEdE
T NAEANA 99, 9 2 G=aFFol TA Tl vt HAA Jert A
240 o8 @r)e] %ol ot As) He FFL RAT WA, g FEE 109
A% o aste] Agshs Zlo] 2L Zlow Ardd

L:l

Fl

¢

Table 3-1 DHAFS}ZEA 288 Hals R0 M2 ©ylo| MEHE

248" E

Hz44 X2 aF B@E HEL T

(cm) (cm) (mg/100 cm?)
Asex o 08 % 6.14bc 5.10bc 37.64a
B 7|&=2F 04 % 5.56bc 5.71bc 37.68a
NE=EEES] Hf 2F 08 % 5.97c 5.42bc 36.98a
A J|=8F 04 % 6.81b 5.80bc 37.14a
- b ZF 04 % 6.10bc 5.52bc 37.77a
1= 7| &=EF 02 % 6.69bc 5.96b 37.24a
Szl 0 % 7.90a 6.72a 39.22a

*Ducan’s multiple range test (P<0.05). W#X0|& |o|+== p<0.05 =T A FolT
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79, 149 350 AH wwzA @ Ash JET, AWEL A D AFYEL BlA /1E
9 Wil Rl Zvbl thstel RAYTS FUSA BB A%, 02 W 59
Bolx g%, Wk, APEY Aol o EvkEd] BfF e flE Ao

AEED A04% | AIHER A0e% | NEEE BOA4A% | AlHEE BOE%

= NE|skof mE ol AE (K214 /)
- FHEH ez AR ASEAlA obef Table 3-23 Zo] Z|E=de I3
oA F%, 4F R FdELFTFo] FAG Tl Blsty HistAY A UE e Al

=4 Bo| A7t FAE ek viwste) =0 7 =g

Table 3-2. DHAtS}ZEA S HalsEo| 012 E0iE9 MWL

EONE 48FE

RN L =% I CERSTE
(cm) (cm) (mg/100 cm 2)

INEZE=ES] oy 2F 0.8 % 22.41ab 5.59b 44.53b

B = 04 % 23.73a 5.49 46.72a
NEZEEES] Hf 2F 0.8 % 21.57abc 5.62b 44.48b

A ES= 04 % 21.63abc 5.70b 45.68ab

~ Hf 2 04 % 19.64bc 5.21b 45.44ab

e eSS 0.2 % 19.26¢ 5.20b 44.11b
SR 0% 23.33a 6.51a 44.31b

*Ducan’s multiple range test (P<0.05). B# X0l RO|¢&E p<0.05 =AM Fo|g.
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ZIET 04%

ZgE MasEo e

ZAbo| Al ot Table 3-33 Zo] 7|E2d& X33 Al
agol FAE ol vty BlsAl yErston A
Wty AE5HE7 9 FA HERST

Table 3-3. 1Al 4L 28HE XE|sZ0 IE B 4=
R

H 2 A X2 =% =4 SF

(cm) (mg/100 cm?)
AEex By 2 0.8 % 23.24ab 31.21a
B 7| Z=2 04 % 2374a 30.41a
AEEx T 0.8 % 21.69bcd 32.0a
A 7|z 04 % 21.16cd 31.69a
_ B 2 04 % 20.42d 29.53a
IET J|1=2 02 % 20.42d 31.66a
PR 0 % 22.86abc 30.69a

*Ducan’s multiple range test (P<0.05). @0l |O|+FE p<0.05 =F0|A Rl
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- dEA EEE BRALsel HAgd A F APRIEY] g TEA
iﬂri ARE A% AYT sRelA PAYRY e ANEE vehdch A9y
U F Askst 2ol, AL AR AT AREE PAATS} HT% cIzon A2
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a7 e Ao=® Ueoy 0.8% A TFodAs FAgdd st 36%2 WAME
e Zhzke) W24 HeEEel Oig ofslE g Jo® Bumon, HuTe
T 089N A A 2aAe Ext FAUT oyl 36% 7 PATAL Y Ao
shelg.

m

70 4

60 1

o L Bl
T

20 1

B 9l Zo|OHE 8 T3 = (%)

0 01 0.2 04 0.8
=2 [E=EPFIEEN =T A== =27 2h]
= AbR2] (%)

Fig. 3-10. {24 XN2|s&=0f WE B AYFEOEE L= (%)

- Faksl x4l E3HE-9] Sprague-Dawley =0 FA ATES 9L w 54 8-S &
#3131, GHS (Globally harmonized system of classification and labelling of chemicals)®]
categoryE Ti-3Falx} 3.

- JAst A E9bE 2,000 ppm W #AEEEA B oA EALRS] ShEF2- oF 100~300ppm,
Arshz4ro] oF 20~100 ppmelw 2@ 54 AFE Hristr] 984 2000ppme® g
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Table 3-4. A&

Sex: Female

gi::ef Animal Days Total
(ma/ka) o 1 2 8 4 5 6 7 8 910 11 12 13 14 Mortaly
Hol = £ = = == £ == = = & = = &
Step | » L
2.000 2102 0/a
T e e E——
T T —,
Step |l ) —
Sood I T2
2008 - - - - - — - — - - - - - - -

Mo observable abnormallty

- FATGLO Dol Fo F 30 E7HA= Fol= 1 3 o], 1, 2, 3 F 4 AR LRk
BHEFAEA T T/, AV, 5N 5) 2 ARRRE B
- BE WA o Fde BEFA YL
Table 3-5. &dt ZAF
;:: .-’Femj:[mai ) ) Hours
?,—S:?kg) ) Clinical Sign . X N s P
gtoespef Animal Clinical Sign i
(matka) '° 1 2 3 4 56 7 8 9 1011 12 13 14
210 - = = = = = = = = = = = = -
2000 2192 oSS ST STttt
2103 = R B ESEEE R SE ==
2201 - = = = = = = = = = = = = =
52“.%‘5{'}'2202 T T
2203 = B R s R W R dR S B AT S R eM
—: Mo observable abnormality
- AFe AAAL L AHgstel FEUS A, T B A, RARYFES D), T F 1,
3,7 U 2 14 YA =,
-1 @AA Fo & 1 doj 1 vpg|ONAIHE: 210D A oF 2.5%2] ATt H2EEHA
, 2 @A 1 eORAR S 220D A Fof 5 1 L 3 3 dAjol 242 14 3 2.7 %
o AFel ZAart #FHAT. 1 94 9 2 dANA #Z2E AT das 22 7o
Fo FoAT OB MAdAE BEHA FU, AFEE FAF oFFTHe] #EHA
7] Wl ANF@EZ o7 FFo] opd LA AT HAE AAEHU, AFL
o] 2 71 ¥ 6 wig] o]BER FUIHR] APES Tl AFEHC] AFHi A= FFES

ddsof & Zlew Ad H.
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Table 3-6. N4 &

Sex: Female {o}
Step / Animal Days .
Dose Gain
{matke) P 0 1 3 7 14
2101 192.34 187.45 205.96 220.94 240.97 48.63
2102 188.44 193.78 213.92 228.42 244.25 55.81
Step! 2103 192.64 193.19 211.84 226.41 245.47 52.83
2,000 pMean 191.14 191.47 210.57 225.26 243.56 52.42
s.D. 2.34 3.50 4.13 387 2.33 3.51
N 3 3 3 3 3 3
2201 198.01 195.27 189.99 221 81 242.84 44.83
2202 198.24 206.85 229.52 24437 270.96 7472
Step || 2203 205.83 206.17 219.21 239.60 255.47 49.64
2,000 pMean 200.03 202.76 212.91 235.26 256.42 56.40
s.D. 5.10 6.50 20.50 11.89 14.08 16.05
N 3 3 3 3 3 3

5.D.: Standard Deviation, N: Number of animals

/v o) & o]

- BATI TR 5, BE AET=0 WA CO2 7t2E FUAA T
=] = =] = [e] = = Z
A sk QFEAL Al7|AL B SF o BE AVE HE
= =] 1 = = = o
- EE TAA AR ERE T8 BEE odHse dEEA Ew
Table 3-7. 24 A7
Sex: Female
Step / Animal —
Dose D Qrgan Necropsy Findings Fate
(mg/ka)
210 Mo abnormality detected Sacrifice
2?80! 2102 Mo abnormality detected Sacrifice
2103 Mo abnormality detected Sacrifice
220 Mo abnormality detected Sacrifice
S;;%g 2202 Mo abnormality detected Sacrifice
2203 Mo abnormality detected Sacrifice
-y = =t - -
O Fatztzdt EF=9 54 4957 54 A4

-7
R

o

o ¥

)

&3HE9] Sprague-dawley 2o AN ES Y
31

25

=4

rr

=, AEE X AFFRHLDS0) = Eolr 7] 913t AA

- Hakst 4l EFEY 7 AR WFAARFEE, BH)S iS4 T 4,060mglkg,
Abslz4bo]l 1,410 mg/kg, oFAIEAFO] 1,060 mg/kg ol™ Ald=4 4,000 mg/kg W 4t
slea 9 ol EALSY] daFe oF 200 ~ 600 mg/kg, IHAREFZAFo] oF 40 ~ 200 mg/kg
olBE, AFEEd FoT2 4,000 mgkg = Foste ASFTS AAHT

- 4 45 Y E AMEStY o & 14 dxhe] AMYE, ARk, AlFHs 9 2
2SS HEE

- A AREA FRAA AGEES BEEA FARAAT, GAA 1 vt Foq T 8




Yol ATHRFEADF. FA D FA RE AN B F 1 ARE B Rojo] mp
Al FUlceration)o] #ZEFH AL, Fo] T 4 YHE 6 Lol A mFA L] I HEHHA
7} 34 (Crust formation)o] A&, 719 P AFXTESL14 D7kA #ZE. 25
oko] 3 E =z £3 1 mg]E Z3dHemorrhage)d AT&% A 3HDecreased locomotor
activity)7} 2= A = FHY 1 whgfollA Fof = 3 Lol oF 03 % o AT Z47t
HAEQ, gA 3 vl B F 3 Lol oF 23 ~ 29 % AF9 Favl BEE
‘2}%. TG ALY 1 Al B & 7 A Ao AFo] Tl vt oF 20.2
% ZASHA S, FALE AFAH, APEE T AHE wsle AFHA G

— Wk AFFEKLD50)S 4,000 mglkg & ZFAEE Ao A=y

- FHRAA AT ES BEEHA FAAT, GHAA 1 vHONAHE: 210D7F FHF 8
ol AFF(FZAD &

.

Table 3-8. A&

Group /

Dose Animal Total
(matke) ® 0 1 2 3 4 5 & 7 8 9 10 11 12 13 14 Moy
oE == = o= = = = &= o= = o= = = = B =
FHgE  GEr = oA B =Y & W DX oamoasl = s &% BSR4 =
g AT o 2 B 2 B E ioe o a = gy
T = E = B = 5 = = = & 2 = = = =
G1 1105 - . .- - .o
4,000 BT e = e = o o= e :
e = = = = = = e m o m o =
o108 A & E m e T om S e e =D =7 il
MaE B = B 2 B e m o o = e
e = £ = 2 & E = & 2 & 2 = 5 = = .
= No observable abnormality +: Doservable abnormality(death)

;3 B 4 AR LAt

1
A7), HBAZ) B) R AGRTE B,

- FATUO Yol F £ 30 WAL Aol 13 ol
-
2

s
RE AAAN Tl F 1 ARE 8 AAA Fof RHe] ARAY
(Ulceration)ol AR o g BAEHYT, B B 4 ARE 14 Y7tA s @A o] AEkz
o7 #AHF oA 1 nlE(RAME: 210094 Zd(Hemorrhage) 2 Ae% A5}
(Decreased locomotor activity)7} 2%

1202
1203
1204
1205

Table 3-9. Ht S At
ol Animal Clinical Sign Hou
Dose (mafkg) 1D 05 1 = 3 4
1101 - - - - =
1102 = = = = = )
1103 - - - - -
1104 = = = = =
< e I - e
4,000 1201 — . _ _ -

—i No observabie abnormality




), F4 1,

ko3
T

wa7F B

d Al AT

Dowe | Animal Clinical Sign s
(mafka) 'C 1 2 3 4 5 86 7 8 9 1011 12 13 14
1101 Ulceration b = = = = = - - - - = =
Crust formation - = = 4+ F E E o+ o+ 4+
1102 Ulceration ¥ B = S e e s = B S i
Crust formation = = = ¥ # O F * F F & ¥ ¥
1103 Ulceration T T P 3 oo e mm= B = 2 o
Crust formation e S S S S S S
1104 Ulceration % R R D= == B S =
Crust formation - = = = ok ko o+ o+
1105 Ulceration = N
Crust formation R e T T I
1] 2101 Ulceration + ¥ + * F O+
4,000 Hemorrhage - = & o+ o+ o+ o+
Decreased locomploractivity - - - - & & &+
Death - = = - - - - v
2102 Ulceration + 4+ 4+ = = = = = - = & = & aZ
Crust formation - = = % # kO O F O 4 F w b
2103 Ulceration T = Oy =
Crust formation - = = 4 o+ o+ v o o+ o+t 4+ o+ 4
2104 Ulceration + + 4+ # = = = o= o= = —
Crust formation R T T e S <
2105 Ulceration ¥ W O N S s mEm e s s o s as
Crust formation - - - - - + 0+ o+ + o+ o+ o+
—: No observable abnormality +: Observable abnormality
- ATs AAA S AEsY sEdT A T 2E A, FARA(FS
3,7 ¢ ¥ 14 d(FAHAY =H.

T2 1 v O AR E: 11090014 Fof F 3 doll F 0.3 % 2 A5
A3, FAHe 3 mEUNAIH S 2101, 2103, 2105014 Fo & 3 o] ¢F 2.3 ~ 2.9 % A
9 avt #EE. =3, A9 1 vuEOlAME: 210DeA Fo
o] Fojgdel mste] oF 20.2 % Hag
Table 3-10. X|=

Sex: Male (g)

Grou Animal Days .

Dosep(:ng.r‘kg} 1D [} 3 7 14 Gain

1101 231.41 24028 284.47 34525 113.84
1102 233.32 243.45 288.96 338.88 105.56
1103 236.46 240.60 281.72 341.81 105.35
1104 239.34 243.05 2B80.06 327.24 87.90
1105 235.92 235.33 281.81 331.54 95.62
Mean 235.29 240.54 283.40 336.94 10165
5.0 3.05 3.24 3.48 7.41 10.04

ot N 5 5 5 5

4.000 2101 235.48 229.98 187.89 = =
2102 226.09 231.30 251.27 261.54 35.45
2103 241.79 234.85 254.61 273689 31.90
2104 247.49 248.49 286.87 297.78 50.29
2105 257.21 250.63 261.59 277.02 19.81
Msan 241 .81 239.05 248 45 27751 3436
s.D 11.79 9.79 36.61 15.06 12.55
N 5 5 5 4 4

N: Number of animal, S.0.: Standard deviation

- AL TR T, RE AEF
A gt AL A7 R
- EE A ol e #

2o el CO2 28 FUAA )
Astel KA O BE 7T B,
257 %

/v o) &= o]
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Table 3-11. 24 4~ A

Sex: Male

S;ZL;D(:ng.r‘kg] Aﬂ‘igal Organ MNecropsy Findings Fate
1101 Unremarkable Findings Sacrifice
1102 Unremarkable Findings Sacrifice
1103 Unremarkable Findings Sacrifice
1104 Unremarkable Findings Sacrifice

a1 1105 Unremarkable Findings Sacrifice
4,000 2101

Unremarkable Findings Death

2102 Unremarkable Findings Sacrifice
2103 Unremarkable Findings Sacrifice
2104 Unremarkable Findings Sacrifice

2105 Unremarkable Findings Sacrifice

Jarsiza BRB) ANAAY F - FE HAAsty] 96 AT ARAAY § - PE
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Qld} = A}
Table 3-12. Qldl = Al
Sex: Female
: i 1 Days
Group Treatment Animal Clinical Sign.
[[»] Erythema 0 1 2 3 4 5
2101 = = = = = =
& Vehicle control 2102 - - - - - -
(AC0) 2103 = = = = = =
2104 - - - - - -
2201 - - - = = -
. Eugenol 2202 - - - - - -
G2 25 %
2203 - - - - - -
2204 - - - - - -
2301 - - - - - -
a3 Test miterial 2202 - - - - - -
1% 2303 = = s e =
2304 - - - - - -
2401 - - - - - -
aterl 2402 = E 8 2 & B
a4 Test material
2:5% 2403 S I
2404 - - - - - -
2501 - - - - - -
; 2502 =T - =
a5 Test material
5% 2503 = = = = = =
2504 i
=: No Observable Abnormality
ADO (Acetone : Olive Oil = 4 : 1)
AT AAA S AHES] FEdT A, o 28 Al
AFS AAA &S AHES s=UT A, & &9 A,
& Q) AR Ao =A3 9T
}‘] e 2 =, 5 E(‘T'Z:l E’_)Cﬂ ‘_l;go .
Atz | SAZCE Fof7t W=
sANET I Bl A FAHCRE g W3
=<
Table 3-13. X‘"-cs
Sex’ Female
(g)
Animal Days
Group Treatment
iD o] 2 5
2101 24.06 2361 24 27
2102 22.96 23.45 23.96
& Vehicle control 2103 24.09 25.62 24.34
(ACO) 2104 22.63 23.00 21.63
Mean 23.66 23.92 2353
S.D. 1.08 1.18 1.34
2201 23.87 2421 24.02
2202 23.70 23.89 22.19
Eugensl 2203 24.75 2513 25.33
G2
25 % 2204 21.06 21.10 22.05
Mean 23.35 23.58 23.40
S.D. 1.59 1.74 1.57
230 22.90 23.64 23.90
2302 22.39 23.99 23.96
& Test material 2308 22,04 22.75 23.86
1% 2304 - 2403 24 .53 2501
Mean 22.84 23.73 2418
S.D. 0.87 0.75 0.55
240 22.90 22.66 22.64
2402 24.09 23.09 23.56
- Fast rhatarial 2403 21.43 2276 22.95
25% 2404 23.78 24.08 23.14
Mean 23.05 2318 23.07
S.D. 1.18 0.65 0.38
2501 23.00 22.79 22.36
2502 23.21 22.89 23.71
G5 Test material 2503 24.53 23.1 24.35
5% 2504 23.44 22.14 23.14
Mean 23.55 22.73 23.39
5.D. 0.68 0.42 0.85

ACO (Acetone © Olive Oil = 4 ¢
S.0.: Standard Deviaticn

B

H
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- Digimatic Micrometer(lD—CllZXBS, Mitutoyo, Japan)E At&3ste] £2 =x3s17] A (0
d), EZNA F 2 &, 5 LdFAD =4

- SAUERTH v A BAFCE Fod Hsts BHFHA g

Table 3-14. 7| S|

Sex: Female

(mm)
Group Treatment A""[';E" = DZYE =
2101 0.264 0.266 0.268
2102 0.262 0.265 0.268
i Vehicle control 2108 0.266 0.269 0.272
(AOCO) 2104 0.263 0.285 0.267
Mean 0.264 0.266 0.269
sS.D. 0.002 0.002 0.002
2201 0.268 0.269 0.270
2202 0265 0.286 0.285
Eugens 2203 0.269 0.271 0.272
a2
25 % 2204 0.262 0.264 0.267
Mean 0266 T ozes 0.269
5.0, 0.003 0.003 0.003
2301 0.266 0.267 0.269
2302 0.267 0.267 0.268
- Test material 2303 0.268 0.268 0.270
1% 2304 0.270 0.271 0.273
Mean 0268 T ozes 0.270
5.0 0.002 0.002 0.002
2401 0.264 0.262 0.266
2402 0.271 0.272 0.274
- Tast rrislarial 2403 0 264 0.264 0.265
25% 2404 0.268 0.270 0.273
Mean 0.267 0.267 0.270
s.0. 0.003 0.005 0.005
2501 0.270 0.271 0.272
2502 0.265 0288 0.271
s Test material 2503 0.272 0.270 0.273
5% 2504 0.271 0.272 0.273
Mean 0.270 0.270 0.272
5.0 0.003 0.002 0.001

ADD (Acetone © Olive Qil =4 1 1)
5.D.: Standard Deviation

- S = AFEATH SAUEREETY ¥ FHUxELATY FEFEE ELSA
reader(Epoch, Biotek, USA)Z Al-&3le] =4
- BrdU A A 4BrdU Labelling Index)E ©a3 o] 4F=E3stH, SI 7} 1.6 o] of &
dog AA
}=A4(Stimulation index, SDE A& A3, AFEH 1, 25 L 5 % Fo A A=
A= 0.9, 1.3, 20 & 77 4=, olu] FAAHNZEAQ] 25 % Eugenol®] A=AF+=
50 o8 =4
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Table 3-15. X}= X|$=

Group Treatment Animal Absbrbanict Brdu 3l Index

D 370 nm 492 nm Index

Blank 0.180 0.053 = =
2101 0.474 0.065 0.282
2102 0.479 0.065 0.287

a1 Vehicle cantral 2103 0.465 0.084 0.274 10
(AQD) 2104 0.556 0.068 0.361
Mean 0.493 0.066 0.301
5.0, 0.042 0.002 0.040
2201 1.483 0.102 1.255
2202 1.666 0.108 1.431

a2 Eugenaol 2208 1.918 0.119 1.672 50
25 % 2204 1.8948 0.122 1.699
Mean 1.754 0.113 1.514
S.0 0.220 0.009 0211
23 0.456 0.064 0.265
2302 0.448 0.064 0.258
Yest miaterial 2303 0.484 0.0B4 0.272

G3 0.9
1% 2304 0.572 0.070 0.375
Mean 0.485 0.085 0.292
5.0, 0.058 0.003 0.055
2401 0.629 0.074 0.428
2402 0.543 0.088 0.348

Gl Test material 2403 0.755 0.076 0.552 13

25% 2404 0.447 0.0684 0.255 ’

Mean 0.593 0.070 0.396
5.0 0.131 0.005 0.126
2501 0.741 0.074 0.540
2502 0.758 0.077 0.554

- Test material 2503 0.865 0.081 0.657 %
5% 2504 0.881 0.080 0.674
Mean 0.811 0.078 0.606
S5.D. 0.072 0.003 0.069

ADC (Acetone © Olive Oil =4 1 1)
5.0.: Standard Deviation

5.

B

S g

0

A & 5o}

‘&3t

- m7h Abge] WY BAAL A3 AELS 4PE VIR 23FRE AYFY

-1 BoEA AE A2 WE Fo|E ngos Hey nfUEGHE, H2 B %
4 2EE BA 99 FE 2 1 aRE $AeT, AFUERE BAHow 9/
3

Fig. 3-11. 42|E AZFYE HIE N OIYE AXS
kg | W= (HD) H| 31
=0 Aakeke] Ak & 4 Fg, AA 2A A
(F5% 193D o A &3 B AR &) B A9
20193 1,000 5000 ATHAA FE2 1EAMA A 2F HelHE
TES 2dAh ’ ' TAE o 2435 (A, A2k A )
20204 F7F o) &3} A dE TR
: ] 2,000 4000 s7F ou) 243, ded dE
(5% 3dxp (H, A, 4 AY)
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: 1 = m - =4 T = o
A 2 /1\_. h A & % = = = - = 7
No| AHARE S RY | FE [ ze [ 29us | 55a |55y ssas | ¢
Hastade T vee
Fpabstzats EREHE| gig 5 | 2017. | 10-2017
p [ e 100%
21384 el wA A U= N 12.15. | -0172931
Fal-A
W) == AA
- A _ EE SCIo F- 5
=5 steA | = % A2
No ° TR | e =2 g |samsen MY ws
Functional roles of the
pepper leucine-rich repeat
protein and its interactions 246: 2017.
1 |with pathogenesis-related | Planta -t =< | Springer | SCIH
and hypersensitive-induced 351-364 9. 1.
proteins in plant cell death
and immunity
N g
E)(;;i;ltcoed 1Zralisl‘.eir)lal wilt in The Plant - N 2018.
2 oy Y |Pathology |EHTt = sCciE |2 L
bactericidal peroxyacetic 78-84 H g
o Journal © 3
acid mixture treatment o o4
3} 3]
First report of fungal leaf 0] =
spot disease in Echeveria Pl PAR= = o
n . = Nix
3 |spp. caused by D’a t Z38 v = ; SCIg (i)
Cladosporium tenuissimum 15€ase 87 B
in Korea 5} 3]
o Stetid dx
No | st&uisl %3 2 A Bk 5 A BEIA| B %y
Sl Al E-H ¢] 6} 3] Potential application of Perosan as a green 9016. 4
1 [2016 &A8<u)s 2 [chemical to control rice pathogens P =2 [ B 1 5y R =) e
ZA dt&d 3 =8, AR, S AR 2122
In vitro growth inhibition of Botrytis
cinerea and Fusarium oxysporum f. sp.
o= 51 2] 8} 3] fragariae by plant essential oils and 2016. 4
2 12016 =A8-<u) 3] 9l |peroxyacetic acid treatments P IR o B ol = ]
24 S5 S, AdE 49, =, Ay 22
8, P53, |93, o4, wAH, &
&Rl
Treatment with thiamine, Mn/Zn nutrients
6th International and peroxyacetic acid mixtures reduced
. . tomato bacterial wilt caused by Ralstonia 2016. 7. INRA -
3 |Bacterial Wilt s
i solanacearum 3.-8. JCNRS
Symposium 0|93, A, 853, A, A,
S i
4 |32 EH st Application of peroxyacetic acid mixture to | 2016. | A-2thdtn |3y=
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reduce tomato bacterial wilt and strawberry
2016 S=Aet<&)3] 2 |fusarium wilt diseases 10. 2 ] o
24 8143 ojg8l, WA, =qA, P, 37| 19-22 | TIAAS
3, A, A8F, SR
3 o 55 Potential application of peroxyacetic acid as
S Al == ] 3 -
5 26;—1; ﬁigﬂ](;—_?/‘—;f;]  |@ green chemical to control rice bacterial 2(1)(1)6' Aeosta o3 =
T 7 |and fungal pathogens ) BIAH |
A S za 5, A9, $AF, AaZE, vy | 19722 "
o o 2 = Effect of peroxyacetic acid-based chemical
S22l EW g & - -
6 501%7 —Iii]];i:‘ T:Hﬁil o |as a green chemical on rice bacterial and | 2017. 4. Qb= 3} 5} gkl =
= > | fungal pathogens 27.-28. | 71233 T
= e B S LA -
INE
d &
No | m== | IF e k] L]
T 19 = . -
S A A A FlEH | o |$EE |33 |99 (3| g
1 2017. 8 1 1 1
2 2018. 2 1 1 2
O ATAL FHEA
- ARk o® gx A A wet 7N AvF & JYPE o, B4 ERE o] FAH A
- AFHOE EE AAE U ABE oA 8 F 1-2d Aold] AZHOE =& AAe 4
F2 Ao =2 & Zo= oty
- Sty Exe U] 39 stetidd] Fofste] AF 2 ol AAE olFsi=
- s e TE S AIE ARE e 7 AME
- Fakehast Rl tiste] W W PAGOE 53 AL sUon ATER 129 Aol
£3 5% 8 0% o4y
- MM oR Tsta SFHEe] PEBEE st BTk TAH ALg vl F4o) Bese
2 ZAZHE ol A2 &

£ A %8 By
e B BATER

SR Yol TR SE o) W AATEYT QYT
oL AZFEA AN FAT 28 ABeIAE B PA Db FeA @
A9 Fs PA EIE 9ot LA B B M S HeHo

W SHEEe] AASHE SISt Bk by Holw A E3}
24 9 Al 0@ 940 F BaY

Ll
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| EASSES D-06
4-1. BESHE
EXES
Al 3 =z e
93 (oe ks o
O shatstzst EFA0) o B |- vEE2 sMsta A Fastzd R4 o
¢ pH WEH ErlE, 27| o ®elE, 7] R 8 Ago] golaiA dAEE ok
% wjol] @ ka7 o ¥olg TR
- 24e) pHE ZHA T Qe Hastad B sk
MEEE A8 A @7 % pHel WES ¥y 90
- 24k Aol oj@ mrpEsh 7] A EdolA e
PH g3} 55 ol tigd A7t mg
- #RE gz Hae wEd Ad g o
s whgg e o B
O #Hdstz4t EAe Buig, |- BvlE Fojgy Azz o AAvksy Azl W@
7] 8 oW Fo WUFd | SR ERA A28 in viro A% AAE T3
Wekin viro U B AR |- @) ARy Awel P A= i viro BYEA|
wob oA 9 FA A% odAlE T
- AYRrEEY AF] U@ A2 i vitro £
A o oA B @A AR A& T
O Erie, @7 9 W Fo |- Bvie 0189 A 43 A% A9 1%9) sz
A 0 A W HAE 9 | 8] Aol oJaA Erlewe] Bl A
I RS VCIE ER S DR R - I e L
Hel A7) = e A ol gzt A9 Qo Mol Wyl )9
WAl wsol d@ AR Bag
95
- 1% A= SA w7 g Te] A Boprh 4
3l oAlEol =y Auje 4E 25802 HE 7}
54g AN
- gArlET APFYrEY BAE 9ad =
A N du AErt ERHYL ANY
O Harstzst EFAY &% 4 |- 25802 A%d 7] AFA A2 249 AF2
3t et g ¢ Wm BAskel A2 AE) FT BA 2ol £| 100
F4¢ A5
O stz EdAe A4 |- 28 Be) WA Az} Eo] ZE oks) AY R 5
) g 54 ARE 22 o 53 298¢ sto] wAR| %
29 555 4TI US

_43_




- X8 Wl BAAEA s A SRRl AEE F AeS ANEE Tl HEY
AT Adoln, =29 AEE =& W B A7 AAE vEoE s eSS o
&3k ZAHE ol A8ty T At e AoRE AE

- gt ow Wl A olHoty EH AlFH(EvE EvkeR, W AUt 2
o T €7 AR A 22 Fusarium 3 W AHFHAER A 22 R solanfe X9
BA oz wAEr] 93 7lE A 7oA RAS

5. d723e 2&AF
| ZEWE | D-07
O =W F& A4 &A=l Evtg, 27] 9 WE tidos 3833 3§ BAE 9k Eis
Fatstzst SHgHEe] A8 ATE AlReR, I AAldol 2 tE F2 dd FH=x
s

F, L0|, v, Al H), Hoh) B A F A3, A4Abel 482 A8
g

O #=at A2 P@n 4, B¢ B, Folo] 79 2 A
g ABY FE ARINFR, A

t ofdle] MAE FHHOR FHY A5Y

O szste iy A
W AFo] £ Aol 2ok, 57
2, o8 A% TAHY HE IS

>{E
rﬁ
el
=2
=
ol
oL

O ZFA42 v5 ¥ =242 A4 A A 7173 5o A7 H=24bel ofste] 2z
ofg] WA ARE FrEH O R FHE ool §F

O #A=z4te] 2% % A 71&0 g3t daAle] B Al a3E i AA LAY AR
Fit HNEE Zai)e 05%7} a3t

O HZ2Ak3 trorsl 2290 2137 WA A ole] 3o g =g AEo] Al U AF 3] A
A
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6. ATHANN F1T A Htr eAR

| B

\ D-08

5

O Peroxyacetic acide] 4¢3} 4+2<¢1 PERACLEAN®59] H7lg EntE AW F o]yl
Botrytis cinerea®] XA} Wole} FAF AR AAE A T FFH A SWITCH(26.7%
boscalide, 6.7% pyraclostrobine)$} SIGNUM(37.5% cyprodinil, 25% fludioxoni)®] &EHE %4+
3] F7HANZE & AA=(Ayoub et al., 2017).

O E7] 4 & 8CollA Baste Fol dvfo] AL &+ v & nAEES Aofs]
A A2 Habkstzst SgEo] wle aFolglom, & vkultrasound)E A A 2l s)
o 1 ga37) uf$ Z7Fskd 2 (Rosario et al. 2017).

7. A7NEAHe] HbEH

8. F7tHA7| =T LB EAILH A TF3 ATFAA-FH] AR

EUACER Sy

9. ATNLIHA FaAo] WE AT o] FAEA o] WAF

AR §3 A7 A7 AR A AR A
A=) 8l 39 717] 9 A,
o)A} 7 AT &5 FY] AT &5 TAA Az et Bakabe 2
ST A oA 9N 5 (FHA YA} 4-347H=) B3] tisk $okdAL
A1)
A1 A 718 AA 712 A YA R AN (=Y AN
7
| (Y B2 Q) (G AT AY) S5 A " 23
_—‘—Ebﬂ— Eﬂ SLA A = o
=3 oA 7188 A} stk s A
obd 9F o 3A 5 FAA] QbRAre] |
A7 (FaA okl AA A ]
29l 97 7PsA WA
- Ao Agae 7t 13E BAAAAS) AT T AR AT B AFE
R

- FRHAZ A 71EE eFete AT g 1dddl 18] AA] Al Fell oA st =3
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10. A7 EA) JEH ATFAF
K \ D-12
TE AT [ Z7 1A%
_ (== _ s ) EwAANA | Impact | =AY | (G=FAA}E | (SClH
el wRwEswe || 9w | o DRt A o
£3l/ 714+ E5 557} Factor | /55155 | == | 88
7€ FEAD| B
N e T I 71215, | AR
U284 s wAA C&S |(HES) T T
Functional roles of the
pepper leucine-rich
repeat protein and its N
2 | g |Interactions with B NI pnta 3361|2017, 0. 1 | 32an | sa
| pathogenesis-related and |z} 7] o | (4 7F) ) T N
hypersensitive-induced
proteins in plant cell
death and immunity
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