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2 o : BEriE FAAuA] 44¢ FAelE F dyid U ¥stn 330 AbES 39 9
ato] 9w WA &3} &S metalaxyl - copper oxychloride =3} #(15% metalaxyl+35% copper oxychloride) ¥
dimethomorph - dithianon 4~3}4(8% dimethomorph+30% dithianon) 2 & Wdld] §RHAAEL E3l oA X

2 FEE 12,5008, 25,0000, 50,0008 2 HAsQch EvlES Yo FAsin 40 Fo] dyFL AT

AoH, B3 U F YIS 438 SE4E0R FdYIIN EHE FAe EvbE Reld) 3
ATk ¢fAlA)E] & metalaxyl - copper oxychloride S3}AE M2 Y, 1, 3, 7, 159 BAOZ A= metalaxyl
9 =8 XA 23} 2500009} 50,0008 M7 FrE 15U Felr AHDYH HEd FE4EES
A3}t Dimethomorph - dithianon =8}A1¢] #]2]7#% dimethomorphi= 2]l A metalaxyl®}t A
HYPAE, dithianone Xe)lF Fxrt 323 Zashs A% BYth Metalaxyl - copper
oxychloride +3}41& 22|¢ ErlEZF metalaxyle] ZFFe 13 YTE AT ZE AyFoAM 002~
0.04 mgkg &2 7E=Uth. Dimethomorph - dithianon 43}#] *2)79] EnlEZ dimethomorphi 12,500
B %] 7 0012~0.021 mg/kg, 25,0008 2] FE 0001~0.006 mgkg, 50,0008 X2)F 0.001~0.003 me/kgo]
7}z AZEd ot dithianon2- 12,5008} 33] A] oA 0.005, 50,0008 23] A2)FA 0.003 mgkge] A&
A3 98 HAZHAANGANN EZE HFAA B HAZE Jepou, 12,5008 M FeNE 25
szt #EHUG wetA, FAAu] ErviEe oI wAE sMe 25000819 50,0000 ZAH
metalaxyl - copper oxychloride 50% 43}Al= 159 7+Z 1~33], dimethomorph - dithianon 38% 48}Al= 10Y
47 1-33 A sk B0l AW AR YAEY A SHNE gE2g e Aoz BAQEHYY
Th2003d 119 8 A4, 20039 129 239 2:a)

=
2=

Key words : tomato, Phythophthora capsici, metalaxyl, dimethomorph, dithianon, hydroponic culture, pesticide

residue.
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T 4% ¥A dom, EnfECAME P
capsici7t F2 I E FE ASR BRAHUTHA F,
1998, 2 &, 2000). 53], FAAufelA] g o
& W37t A deve olf' Bddo] AT
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Aoled A7) wEolth. Pk EgAu)o) A
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Ae peg Fa ABANZ A4 Fouol Inpt

Q
o, $8 T AR e) AFwte] sl A
7FeAdol i wrholet 7, 1997; o], 1997). ulE}A,
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axyl - copper oxychloride 50% <3}Al9} dimethomorph
- dithianon 38% FIAE 27 500002 2A5}o
Aol 159 HHo 2 33 BREAYse Aol WAE
Aot AAES] HHA ZHN wE2r Aoz
1% v} At

o] AEL Fdu) EvtES Fg HWFoz ¢
A P capsicis ATAH o2 WA & Y2 99
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BT FAAFFS 28 A AEE 2%
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NEAUR ¥ BEE
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chloride 43} 4|(15% metalaxyl+35% copper oxychloride)
5! dimethomorph - dithianon 4*3}#)(8% dimethomorph
+ 30% dithianon) 2F& AME-3lHon, ZFEAY AY
of AHEE EEF S TEE 94% °)4olqich
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(PDA)O] wiFE AW #FEFA | cm)S HE3)
of 28X 597 Wit & 729 FAL 2A3)
At

Sl
of NPl AHgE ErtEE $7llA el A
Ve chide EFL ASHET. EviE 22

25CAA 12X3F HopAZl & dold E4E 50F

ut

Al

A 265

£ ¥E9 9F3G 9EF 25T 2¥E &
AdA 28U KEF B s} 12~13 em HE
2 BE 15 em 79] e AHAE SUFEEO
9 cm)el] ol4eUT. FAAUE WEE ARSI
HolEE HYF AE ¥ FEE ¢UFRE 1 9
&3 Awstgeh 1 o] Eulg g upiy
2 dodTta B Bt BE AFH F3ho Ay
3tk

il
X
g
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LRSL 248

YA EARFAA L £ FAA Ao} »F
o FYs Fl24oA metalaxyl - copper oxychlo-
ride 43}A4]= 6~749, dimethomorph - dithianon 4-3}4)
£ 9~1089 ZAAN F A AFE AAHAT A
7Y 27 45 mALH, APTT EFE AHF
T 1654tk Ag7e AT FRd wet 47
o %A AYFE FIA, GHAY MEOZ AHEHY
o BT HEL EvE A4 0¥ T gHF vy
FAHFFAE oF 25 ml)E FF 4 mLy FF3}
I, FF 59 Fo 74 FAE AT w27} H=
= G4 200 Lol R & FAg EvfEY AT
Al wz} wid 10848 6~108712] FF3Hch
Metalaxyl - copper oxychloride <=3}#} *z]t¢] e
159 Aoz 33 ¢AE RHFIASH, dimetho-
morph - dithianon 3}2] )79 AL 109 744
% 2 metalaxyl - copper oxychloride 34~3}4]9} £ U3}A
AestAet. E g WSS 7t A9 X
2 oyFE ZAe Tagon, SFAE A
s,

AR2ME NZTHF

APFAZE FEEE HEE Ag TN Erfg 2
FdE F71HE AHNY BRFIFEME AE=
AHE-31{t}h.  Metalaxyl - copper oxychloride 4=3}4) <)
A2TFAA EntE Aae FAAHEF 15Y Hge=
33] AFelo AFFAHENE AER AL %
A Age FAME 7Y, 1, 3, 7, 159 FHez
ARFARCH, Fle) 2ass ZABKT. Dimetho-
morph - dithianon =3}A)2] HelFo)A EvlE AgE
FAAHEF 104 7Fo2 33, ¥4 AgE FAH
2 B, 1, 3, 5 104 2402 AFH3IQon, ok
o) Pa%E AL
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Metalaxyl?] A52e EvlE A2 50 g& 100 mL
acetone®. 2 FZ ¥ 50 mL dichloromethane &2 23]
HHl5%&3% oh3 Florisil column chromatography )
% HP-5(5% phenyl methyl siloxane, Zo] 30 m x uj
74 025 mm x YEF7 025 um)7} A" GLC/NPD
& ol&3td A BAsen, 43 AFFe &
AAFE 500 mLE 50 mL9 dichloromethane®. 2 23]
Bl ¥ A% RS

Dithianon®] ZH7-# 24L& EvlE A8 50 go] 4N
HCl §94& #7lsle] Adez HEAZ £ 150 mL
acetone©. ¥ F2 ¥ 50 mL chloroform® 2 23] Huj
F&¢ ths silica gel& o] 83to] A3} Dithi-
anon®] £A& LiChrocart RP-18(Z0] 25 cm x W7 4
mm, YA=27) 05 um) ZFHo| F2E HPLC(HP-1050)
& AE3lglon, oA 0.2 acetonitrile : water(80 :
20, vjv) EF-EiNE ARE-3te] w1 254 nmol|A]
& EAsen, ¥ F dithianon®] ZFIE Ev}
B9 FUg o g Akl 5, 1993).

EulE % dimethomorph®} EX4-2 acetone 100 mL
2 v $%3% & 50 mL dichloromethane® 2 23] &
v 323} Florisil2 A ¥ dithianon®} $YF £
71719k BEE AHREGoH, olFAHOE  aceto-
nitrile : water(50 : 50 vfv) EF-gvdL ARt 1
2 240 nmojl X FFEASIAT, FAF AFFS E
ntES TS Yoz BN

dat § 1F

o SNl =20 Melst

gy hE PAEN}L e gAE AR
metalaxyl - copper oxychloride 4=3}A]¢} dimethomorph
- dithianon Z*3}3]%& 10,000, 15,000, 20,000, 25,0008}
9 HATEAN EF 958 ASAAEARE Uy
o a2, FAAuAN A FAE A7 EvtEd)
AFAYY A Fsl7t LAY spsAel JeEz
ANEs=FERT We 12,500, 25,000, 50,0008 0
2 7 A9 MYeEE Ao

g2 X AE8H
of Algel AHgHE 3% oA g EvfE ¥
dol A ZFENREY B5-Ee R2~113%2A 3%

o] $% BF o] vl 3 AFHo|o,
FUT A59 FHd e Wolx Atk 4 oA
9] A& e EvE A= metalaxyl 0.02, dithianon
0.003, dimethomorph 0.001 mg/kgo]le.n, JddjrE
metalaxyl 0.002, dithianon 0.003, dimethomorph 0.001
mg/kgo] ATt

A= NEetHel st Bigt

Q%9 g TYHAY YL Evimo] B
9% ¥ 371402 P F 5o IRIH Fao)
Z4TFE ZABIYT.  Metalaxyl - copper  oxychloride
TEAE A2 FIF metalaxyle] FEE H2TY,
1,37 159 408 2AW8l3, gdo Zagds &
A Aide 29 13 2ok A9 FEE 25,0000
g oA 5784~8.995 mgkg, 50,0008 X &)FelA
2372~3.537 mgkgo|on, UAE metalaxyl FEE
EE AMgFA Y AFE Udehided, oAl
e 1Y 3 ot F7Msltvl 3¢9 FREE 9% ¥
58 FASGY Al FAFE FAAY ¥
199+ 8 L, 3Y9]+= 20 L, 7¥0l= 62~78 L, 159
ol& 105~117 L7} 2z 7+Asguh.

Metalaxyl®] &35 84 glo)x, AL Z7A3}
A A R AN A SRMER dEA glem
2 (The pesticide manual, 2000) vl 717t F YAz
oA Eale FE Aoz dZF=Ho, dddto)
a3t wEt metalaxyl®] FE7F ZAdE BAEE
Uetd AL AEAZ Foold =] Q] Aoz
bidaagbit=d
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Fig. 1. Changes in the concentration of metalaxyl and
the amount of the solution in the hydroponic
solution tank treated with metalaxyl - copper
oxychloride 50% WP,
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Dimethomorph - dithianon $3}A|& g3 YAZ
dimethomorph$} dithianon®] A3 Fxwslel ofdl o)
A 1%y 29 33 7t} Dimethomorphd] FEE
25,0008 X2 7oA 2.972~3.751 mefkg, 50,000) X
gFolA 1.769~1903 mgkgo|Rom, <= dime-
thomorph®] F=+ 25000 % 50,0008 2E ]
At Frhsle A% Uit @9, gdua
W g FAAY F 1Yo 7L, 3YdE 17~
23 L, 799l 32 L, 15Y¢l= 39~58 L7} zzt A
35t

12 1 —e—Conc.(x25,000 ——Conc.(xs0,0000 [ 70
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Fig. 2. Changes in the concentration of dimethomorph
and the amount of the solution in the hydro-
ponic solution tank treated with dimethomorph -
dithianon 38% WP.
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Fig. 3. Changes in the concentration of dithianon and
the amount of the solution in the hydroponic
solution tank treated with dimethomorph -
dithianon 38% WP.
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dithianon®] FE+ 25,0008] *]2]Fo)A 2.824~10.634
mg/kg, 50,0008 X&)l A= 1.484~5.585 mgkg O .2
A okl dithianon®] F&E+ 25000 © 50,0008 %
& RN AR F IQARE FAS 2ol
£ A%e Jeiich

ole APYAY FE&3== dimethomorph (<50
mg/L)7} dithianon (0.5 mg/L)Rt} om, %9 pH
of g tHAellA dimethomorphe 7H=E 39t Foj
3l kAol H& WHA dithianond A& 273}
A w7|7E 122 AR wig #He e
2 d#A UthThe pesticide manual, 2000). wzlr,
dimethomorph7} v} 7|7tE FABI Yol N F=
Halylh 34 e AL Y HAM &yt g2 &
I FAH A HEANRY o|FrteAEE BT,
dithianon®] 74 AWj7|17+ F FAe] w=7t A 7
a3te %S E AL AEARE FFolgrg o
A AA ] Eahof o3 BAR AR FHHYC

E0iE & =2 AFE

AL EFE Fds MY F £ EvEd
A FERREFS Zids £ 1% 29 Zrh
Metalaxyl - copper oxychloride 38}41¢] 13 Xz +E
A BE AT EFE F metalaxylo] 0.02~
0.04 mg/kge] 7ZF 1t} Dimethomorph - dithianon 4=
FAE HE)d A4S EvE F dimethomorph= 50,000
w33 XTFE AYE ZE AHTFA 0001~
0021 mgkg, dithianon® 12,5008) 33 2] Fo)A
0.005, 50,0008 23] Hz)Fo)A 0003 mgkgo] 22
AeHAoY, EntEdAN HEd &2 U FF
387159 metalaxyl 0.5, dimethomorph 1.0, dithianon
20 mgkgEth R ol k@ ole A7 gle A
o7 B ATHAF FFXFAA, 2001).

Al @RS FHAHE-71E-& metalaxyl - copper oxy-
chloride =3H4)= 1,0008]4-8 Gujo) F£F 250 mLA
EY @A) 3, dimethomorph - dithianon $3}Aj=
S00ufls EntEl] ZYATIEEF AAHO Qg
(FFEdd3, 2003). o] AP A FHTEHG
ge Erol 12,500, 25,000, 50,000ujdoz 3MH
FAE B 30 T 459U7 33 BFAYE E
PtEAM FFEeko]l AEHA GAY ofF we &
FoE HAEd AL 7] AgdFgo] FHER 4

ste] wj§- w7 wEoltk. 2, of AlPelA HA

o

N
>
2

B (x 50,000)
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Table 1. Maximum residues of
oxychloride 50% WP

metalaxyl in tomato harvested every 15 days after treatment

of metalaxyl - copper

Dilution rate

Pesticide residue at tank-mixing (mg/kg)

Once Twice Thrice
12,500 <0.02 0.02 0.02
25,000 <0.02 0.04 0.03
50,000 <0.02 <0.02 -0.02

Table 2. Maximum residues of dimethomorph and dithianon in tomato harvested every 10 days after treatment of

dimethomorph - dithianon 38% WP

. Dilution Pesticide residue at tank-mixing (mg/kg)
Pesticide .
rate Once Twice Thrice
12,500 0.014 0.012 0.021
Dimethomorph 25,000 0.006 0.001 0.001
50,000 0.003 0.001 <0.001
12,500 <0.003 <0.003 0.005
Dithianon 25,000 <0.003 <0.003 <0.003
50,000 <0.003 0.003 <0.003
o] A IIFRET B TEE AHIHE AEo 23 %x7] MEls=rt & dithianon(10.353 mg/kg) X
EngdAM AEH AL o5 A|Eo] AFA A v} metalaxyl(8.752 mg/kg)®} dimethomorph(3.005 mg/kg)
2 EvtEY BYS T3 47 A S8 4A7 7 A 3EY AL dAFY vro 5L AWAES
HA472] olshd Aoz FAHHIU A Aoz AAHNY F, metalaxyle EujAT
ekA o] FFol Ao Fode QAR L SE (1757 73 99 FdF 27 AEs:Est
55 HujAlS(og Kow)E metalaxyl 1.75, dimetho- dimethomorph Rt} &1, A7)t £& FEE ¥
morph 2.63, dithianon 320]Ith. Sicbaldi S(1997)& 3o} W2 X3 F43 4T & Aoz 23
ToFe AFolPA #AE Aol A7 el At =3 7P 42 F=F A2)¥® dimethomorph
5o 54T AT vuo Swshe A0S SH 7 EviEAN 33 AL A9 §e A%oldA
2 w7l 25% 2olHen, 484 A o o F2 /98 AoE BUHrkscald S,
Ao} o]FAL RujAST) 3 BN M E4tin 1997; The pesticide manual, 2000; ¢} &, 2002).
et o] Ago] AHgE A FujASFE v}
 pe)E Fo) S50l 94 FEo s NG o WHSD 2 o6l TN
& s AR, FE A AEAY oA EnE A2 409 & IS FFs Bdd A
dithianon>dimethomorph>metalaxyl £02 =& Ao Z 59 ITEE 159 7H20E metalaxyl - copper oxy-
FAEAY 2, EvtE 4T ARES AR chloride 4~3}#¢}  dimethomorph - dithianon =314 &

Table 3. Incidence of Phytophthora root tot in tomato inoculated with Phytophthora capsici at the given tank-mixing
times and dilutions of metalaxyl - copper oxychloride 50% WP

Dilution Incidence (%) of root rot

rate Once Twice Thrice
12,500 0.0 0.0 0.0
25,000 0.0 0.0 0.0
50,000 0.0 0.0 0.0
Control 75.0 - -
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Table 4. Incidence of Phytophthora toot rot in tomato inoculated with Phytophthora capsici at the given tank-mixing
times and dilutions of dimethomorph - dithianon 38% WP

Incidence (%) at tank-mixing times

Dilution
Once Twice Thrice
12,500 0.0 0.0 0.0
25,000 0.0 0.0 0.0
50,000 00 0.0 0.0
Control 68.7 - -
12,500, 25,000, 50,000uje] INFx=z HAFHzy 3 FHolx  HAF ANyt =F

BARNE 2AY AFE B Jr 49} 2t} ¥ o)
o] A% AL HYgwss 2 35 BAYe] RE
ATl A wHEA @t ol metalaxyl -
copper oxychloride <+38}#|¢} dimethomorph - dithianon
TEAZE FARad EFAY B F 2AT 5

WY AREEe Polo] Rao] FFYmE, Welo)
A Z9e 9ot 99 wie A a1t &
e Aoz oJAA,

4, AgoAle] dizk EvlEe o) 475 RA
3 23} metalaxyl - copper oxychloride %=3}4|$} dime-
thomorph - dithianon F3}A] Z+z+9] 12,5008) 2]
5o EvtE] 3igje] FHoz HARE o
S4E Urhdio] Fd8ay A wyd 9%
EvtE oy dAA 2ARS sE2 HriEUtia
d 4). o9 ZAAE T3 metalaxyl - copper oxy-
chloride $=3}A1Z <kolo] 250008} 50000802 &%
Ae)ete] EntEe 159 7H4o2 1~3371%] B3
2ok Zlo] g EvtES] 9 PAjo) o &

A (x 12,500)

Dimethomorph - dithianon <=3}A|=  metalaxyl - copper
oxychloride 3}A9} FUY B MujFE EvtEd 10
d Fo2 1331744 BFAY3e o] EntE Y
A A Bl AT FAA WA
o] Y Ae EFE S slMotxE A A
Fale Wy e FAAA EvtES] 9w W
¥ oA o AR v Ao AgE &
AE A2 ALHUG. T, HAS FobHAL
7152 U HHAS EntEd AYLT e B
WA g v1Eola, FAA iR AEH
A g 7122 dAH YA 7] fE Y
Al o]9fe] Aoz Aujse e tisld®
A2 FFLAAE7IF0] wEE ol & Aotk
s
Papavizas, G. C. and J. H. Bowers (1981) Comparative
fungicitoxicity of captafol and metalaxyl to Phyto-

B (x 50,000)

Fig. 4. Phytotoxic responses of tomato to two different dilutions of metalaxyl - copper oxychloride 50% WP

A : x12,500 dilution; B :

x50,000 dilution
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Control of Phythophthora capsici and Residual Characteristics by the Pesticides Tank-Mixed in Tomato
Hydroponic Culture System

Yang-Bin Ihm’, Kee-Sung Kyung, Chan-Sub Kim, Byung-Jun Park, and Jung-Sup Lee' (Pesticide Safety Division,
National Institute of Agricultural Science & Technology, Suwon 441-707 and 'National Horticultural Research
Institute, Suwon 440-310 , Korea)

Abstract : To control effectively and safely Phytophthora root tot caused by Phytophthora capsici on tomato in
hydroponic culture, tank-mixing method was considered with two pesticides, metalaxyl - copper oxychloride 50%
WP and dimethomorph - dithianon 38% WP. Forty days after transplanting of tomato scedlings, 4 mL of
sporangia of P. capsici (about 25 sporangi/mL) per plot was inoculated around tomato plant roots, and at 5 days
after inoculation, the pesticides tank-mixed at three dilution levels, 12,500, 25,000 and 50,000, were drenched 1, 2
or 3 times per plot on the culture cube every 15 days for metalaxyl - copper oxychloride 50% WP and every 10
days for dimethomorph - dithianon 38% WP. During the drenching period, the residue levels of metalaxyl and
dimethomorph in hydroponic culture solution were similar to the initial levels but the level of dithianon was
drastically decreased from one day after tank-mixing. In tomato drenched with metalaxyl - copper oxychloride 50%
WP, metalaxyl was detected 0.02~0.04 mg/kg in all diluted plots. Dimethomorph was detected 0.012~0.021,
0.001~0.006 and 0.001~0.003 mg/kg in 12,500, 25,000 and 50,000 times diluted plots, respectively, while
dithianon was detected 0.005, 0.003 mg/kg in 12,500 and 50,000 times diluted plots, respectively. The detection
levels of three pesticides were far below compared with the levels of Korean MRLs. Incidences of Phytophthora
root rot were not found in all the plots, but phytotoxic responses were recognized in the 12,500 times diluted
plots of both pesticides. Based on the above results, the drenching of the culture solution tank-mixed with these
pesticides could be recommended as a very safe and effective method to control Phytophthora toot ot in tomato
in hydroponic culture.

*Corresponding author (Fax : +82-31-290-0534, E-mail : ybihm@rda,go.kr)



