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AHEMNM7} 7H Dimethomorphe] 20| ¢ EEMu 20|
ol dx 3o ojxXls JE

AFA dimethomorphe] 20| ¥R FFgo] 20| Pol W WAl Ao “]5‘]1‘:— e FHEHL
dimethomorph®] ¢F8E FAAF)7] $1814, Congo redE HFFELE ALRE W JAFE Yo E 29 1|
°]-°J§ AREAIA ) o8] F==+= dimethomorphd] £0] ¥H AFL-E &4z, $K€ dimethomorphd] ¥
A AFEd BE Qo] =@l U WA EAE AFA. oMMIE 589(20%)°1 =2 dimethomorph &
5}7"“1‘ 250 pg/mi®] FojA 20] Yol A JREA Ygkon, Qo] kud] UF X7 A= A9 FAY
u]okagltt. WA dimethomorph 5814 HEldo) olAIE 20%9} Hlo]2A AWEAHAE 1,000 pg/ml Hrtst
& W AL 59.7%9 d4E TS Ushen, ¢o] =Fgd did g EFE JF& vjEEe] 33
HA) vjo|2A ABEAANF polyoxyethylene cetyl etherE $-8-3R= Al8E dimethomorph B4 A= A
HEGA FFo] ZIEE dimethomorphe] 20] ¥ IELF 00] =@y XE A7) FAHYOL, oY
e AR 7248 AYE Ytk T=§ dimethomorph$} polyoxyethylene cetyl ether7} 1:2(wiw)e] HI&E
=] o= 4 Higo] F/IESS gd JFLe 7:1’-4‘-3}%‘:} w24 dimethomorph Mg YA Fo
74 $3 &t E vlo|2A AUEAAE 737]'5]'37—, I H&E AAA 2T A 0] kg g
o AFE FAEEA X8 &38 A FANE F A 74°]T3]-.
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Dimethomorph{(E,Z)-4-[3-(4-chlorophenyl)-3-(3,4-dimethoxy- olgfgt AFolME PR T FAY] Al A&
phenylacryloyllmorpholine}= F 7§9) olAdx= FA=o] ) gk X8 §95 SAske AE A8HE Jegoazn 5o
© AdAR, SREFEH S5 oldEn, oMY 27 /) o] AEAY ATHE THACE 3oy, AFE T
710] ZAojx] Qo|ef m:«] T, I, A 9@ ErnfEe] o Ao 2)3 dimethomorph®] X% ¥H FEES 2H FHIIA
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AEH dig A5 T T2 Fo] AEA YE % o] FHE A5 ug g2ve ARE de] dEA Jrts0
oo 2N wHEm, Ayl zAA| AHSAAA S oA dimethomorphts E= =@ HETE Q0] =g W
i SAAE 7T S B T AE 9w AFAo) Aol o da] A=A AR, dimethomorph®] 201 Slof] o
FU=E= AR dEA Ut Grayson £ 70| wrEw B AREAR WA g3 nXe JEgl BelMe obF] geid
Genapol C series(polyoxyethylene lauryl ether) 52| AHEA w7} ¢t
A& dimethomorph AA ¢} &3 X2t e o = =0l Foke] AEA HAFA e dilEoeE FHdA=E
gt X5 a3t A FYEReH, FEAES A5 F4 AR Fe] AREEI YA B AFAES FAHELAR
Ao HEL 1:6 WA 1:97F A8tk =3 C/IC, -84 M4 Congo redE ¥k} Estd AEstar, o
alcohol ethoxylate= dimethomorph®] 7EZ} HWe) gt A& Holl o] 9l= Congo red®} &9k -84 §uf =&
Ee 34 sBE $ dav 319k 228 Dehne £ _E M)A, Agro =R Foko] AR oy HEE-S AU
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FHEZEA Congo redE EFsL 218 Yo xjzlst &
2 AHZet dA A7 Foll A AFHFI AFHA E okt
Congo red®] =5 2% vmgozn JHAS} Ao
5] 9 HESS 24T 5 Uk o] Congo red RS
HoRle HE FUgAS BER Asinz Ho) 4430

AT AAE BL 5 U9 W ofz), vl YAl e
NgoR Be 978 £33 4 gonw du ARYL 23
sld oFEE FUAE 4 e AFY A Mo S

fre]stct. e

wEbA] 2 A7ollME Congo redE FFERAZ AR 9w
AFE SR 639 HlolA ANBYA o35 4=
= dimethomorph®| Q0] §W HFL-E 2}, AHEA|
o 9Jsfl Sx¥ dimethomorph®] $o] P HELo] Qo] =
@ AR ZH HRle FEL FAISIT. Dimethomorph
9] 2o] Y9 FRAE dAASA FEEA Q0] =l )

AT ARBEAE Adsle] A4 3]

AL, AA ] AREARA 77t Q0] el A g3}
o TIXE L A AT 38 ARBAA 28
°Fg7t X8 dimethomorph AAS} 2] o]& W) 3
A8ZR1 ARE A Bl2AL )Tt

Y 2 ABEYA. Dimethomorph F814|[HEH: T2,
FEARLTF 25%, (F)Pol1z AF e AF AES 79
ato] AME-8I2™, dimethomorph YAl (== 98.5%)= 3k=tu}
2232 o]l OR (F)EHE BT, Congo red(97%)= Aldrich
Chemical Company(USA)ZHE Y3}, IF4 F1¢ 1)
ol AMBIAE BE AYE 4F T AP 147
2 7HN9EA - ZAS7) polyoxyethylenco] - ethylene
oxide(BO) THES FAHoE Bt 3AY 2o B
ethylene oxide THER o] FJX polydisperse surfactanto|™,
LE-5(polyoxyethylene lauryl ether, EO 5%), CE-7(polyoxy-
ethylene cetyl ether, EO 7%&), CE-12(polyoxyethylene ether,
EO 12%), SE-10(poly-oxyethylene stearyl ether, EO 10=),
SA-9(polyoxyethylene  stearate, EO 9&) 2 OE6
(polyoxyethylene oleyl ether, EO 63)E 3hs3ldozte] &
% 3T}, Dimethomorph A4S N-methyl-2-pyrrolidoneol] &
X712, 9 AR S8 AUBHA CE128 H7lel
CE-12 %ol ztzh 83%, 167% 2 250%% Al8&
dimethomorph 243 HA|(FRAE 83%)S AA|s ©g A
ol ALg-3t3iTt.

20| Al 2o FA AR Wnt], SRIFZE(E) A
FIE TR SEFHEIN AF)el A 197171
Aslgict. FEE PHHE 5371 24 = 158 SRR
W73 66 mm, o] 66 mm)oll &4 A2, 4 A 59717 &
A 24 FEES BF Bl et 2ol Fol
AAZ oz Ayl AMgsion], Foke] oo W MRS
93 Qo) =) U 59 Edle P43 Qo) Yo w
Fe 7P HA JeERie A 2g9e ARSI

Dimethomorph®] €3 IF-& &3& A% £57-8 sl
ZA. ARLEA 653 Congo redE FFol RIWAAA
747t 5,000 ug/mi, 500 pg/ml 5-8-o12 ZASACH Dimetho-
morph YAS] TIE-EOZ dimethomorph T3AE S0l HER]
AM 625 ngmi(FEARE 71E)e] FEAE 2ASIHT}. dekd
%9 dimethomorphE 5 £3|A7]7] 8 oplES H7}
3oL AMEAA S} Congo red -89S &35l dimetho-
morph 250 pg/ml, AHE4JA 1,000 ug/m/, Congo red 50ug/
ml B OMIE 20%(vivyE FHhe AlE §A4L ZASNT.

CE128 77 83%, 167% 2 250% &3t A@E&
dimethomorph E4M AA(FEHE 83%)E Bl 343z
Congo red 8&N& 7kt Congo red 50ug/mi,
dimethomorph 250 pg/mi, CE-128 717} 250, 500 = 750
pgmi Ffke B8 84 ZAFA

%3 dimethomorph ¥AE ofMEe] H°)3 CE-12, Congo
red @ =< #7}8le] dimethomorph 250 ug/m/, CE-12 500
pg/mi, Congo red 50 ug/ml @ oMHIE 20%E IH3l= T8
HE FABl] Ao 9Tt o] Y9 ARE Halo o
Al 20% oPlE FEALE S48l B4 Wil 1, 2, 4 B
8ulQl AlE 8o AT

Dimethomorph®] 2°] ¥H IFE 24. Dimethomorph?)
2ol g HEE =4 Congo red WHH'9& A}8-319t}.
0] 85E spray booth(Model SB-6, 8001VS %2, R &
D Sprayers Inc., USA) §32 7d719] goF §8& <o A 2
ol 100/had) FEoz BRIt 2% A% Q0] 439

603] /29 £=2 287 =Y "SI YA So] 45
25 20~25°C, JHEE 60~90%= ZEE Yol R
24X7F WA 67A1 Foll FUs hgo s AFHG § Bag
ABEE AMESIH

S AH Y& HPLC[ZZE7]: Waters(USA) Model 2487 Dual
A Absorbance Detector, 5% 7]: Waters 717, Autosampler,
HZ: Waters 510, ZAZE 97 Congo red 497 nm, dimetho-
morph 243 nm, Z%: Nova-Pak® C,, 3.9X300mm, ©]FA4:
EPHIEHEY =62/38(v/v), % 1.5 ml/min., AE F¢Y
20ul, &&A)ZF: Congo red 1.3%, dimethomorph 8.9+
102812 w43l Congo red®} dimethomorph peake] 2|
FARRE T 4 (el 3 FFES AEsisin)

Dimethomorph®] HH ZE-&(%)

= 10/ A/CALPAITX 100 )

| & A" Z dimethomorph®) peak H&

Lo o AAN F Congo red?] peak HZ
A, B A5 20] 9 AR F dimethomorph®] peak HZ]
A B AR Q0] o AA Z Congo red?] peak HF
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Dimethomorph 31418 S55E 814315 o =3 659

Hlo]2 AREGA AL H7Isle] dimethomorph 250 pg/
mil, AVEAA 1,000 pug/ml 2 OHE 20%¢) B Zhzt =

Astt o] FAHE oME FENQ0%)SE 54 e
dimethomorph §%7} Z}ﬂ 83.3, 27.8 2 93 ugmidl ¥5 &
HE AT g2 HAGHL FEATE 20% oHE ¢
gao g FAsle] ZA| 0}91‘:]'.

CE-12 3] M2 & I dimethomorph g oA
(GEAE 83%)E ZRTE sk FaAE o] zkz)
125, 83 2 62.5 ug/miQ) FEAL FA) o}&’it}.

20) wpW X8 g3 AL ANDIA) FEYL ET
71E olgat on] Qo] st XA HEE 39719 0]
Al 2%9) U™ A s AFEUTH DimethomorphE S
3= 9FH2 spray boothE o]&38te] 3971 2o)e] A 2539
250 Iha FE2 2 AESIN L)

20] =¥ X7 A} € A EHY . =
(Pseudoperonospora cubensis)©] A3 2.0] 3Re-LoA HE
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a"jﬂr Fe] oA A 3%17] 2olE A4l HX|%
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Fig. 1. Effect of surfactant on foliar uptake of dimethomorph into
cucumber plant 67 hours after spraying of aqueous acetone
solution containing 250 pg/m/ dimethomorph WP, 1,000 pg/m/
surfactant, and 20% acetone.

octanol/water EH)Al5(K ), cuticle/water #HIA(K,,) &
oke] olgleld EAa W AE AT ofF BHERE A
HATE HEA IAE Bk ek dof ®Hef skl
oo] BEAPIBIE FbEo] WRE JE Sejfithks o2
R sxEe] 98l vk Dimethomorph®) 4-85

T 18 mg/pH 7o, AAE- viF f718vhel vigh 8-l
Tt 3R gobd A FatAlR YA FjE e odoh. wetA
dimethomorph F3AE Eoll &5l 250 ug/mie] @S
ZABIE o e fEESe A dxiEA SAH
281} dimethomorph® 20%(viv) oHIE =8 Foflid= ¢
As] galxlo] Hd SNEE XA, 20% M=
Zrgolle oolo oS FEA| itk £ AelME A
FAAe] 8] SEEE dimethomorph®] 20 dW HFEE
248 o 3T é% Suiskstr] 9Jeir] dimethomorph 3HA] -
OIE 89 T dimethomorph YA -OMIE F§4E AR
Eipvi=

Dimethomorph 3417} 250 ug/mi(F-278% 715)8] 5=
Rl s oE ?*9“0“9‘ HEY SR8 AAEA7Y
A7NEA gge | BF 67N Sz 0.1+2.1%2) TS
< vehfo] ¢o] Yol A AFEHA ore Wt o}
Tl e 2l Qolw ai% Zo® UEdTHEig. 1). ol
A ARBAA o8l S %5E dimethomorphe] 2°0] EH
FAL Fde s=9 H] &4 AHAGEA ofsh AHc ¥
2 2} Dimethomorph =3}A 9= ©1®] calcium ligno-
sulfonate = 239 gol2A] AMBAAT BAHEN LF T
Gjo] Uk, 250 ug/mie] FEAY FEE S4sIE W g
Aol 2 Solea] AWTAAL) FEe 50 ug/ml Heloll Bt
3}m, o)& <l&l] dimethomorph®) FAFJol= A Y-S
A 4 e AL FAT S AT Q2 £3

rlr off i OH

11

_o

M o

>

=

rr



12 75 - H3A -

U873 - BT - 23

Table 1. Curative effect of surfactant to cucumber downy mildew

Surfactant? Control value? (%)
Polyoxyethylene cetyl ether (EO 12 mole) 2°
Polyoxyethylene cetyl ether (EO 7 mole) 0
Polyoxyethylene oleyl ether (EO 6 mole) 5*
Polyoxyethylene stearyl ether (EO 10 mole) o
Polyoxyethylene lauryl ether (EO 5 mole) 0
Polyoxyethylene stearate (EO 9 mole) 0?

YSurfactant concentration: 1,000 pg/ml.
“Mean infected leaf area of control was 57%.
Control values with the same letter are not significantly different.

dimethomorph7} S+7-21Q1 % o] (local systemic)®] U=
Aoz H7He} AT ey B ApoAg o)
dimethomorph AA|9] o] Yol gt HF-go] mjg &L A
o= & uf, o]gjg B3l EHT wl ulsly A% o3
2de] ke F7)7F A JUHE 5T JF ool s
a3 A8y A 298 vERd £ Aok 23S 9njEie
AL ot S ¢ & AP Wi 659 vlol2A4 A
AEGA)7F 1,000 pg/ml F7H=E%-E W= dimethomorphe] 2.0]
EH JAEgo] A FAHo] HI 59.7+2.6%(OE-6)°) 23t
Rew, AREgAY SH wEA JFEEo] whg vEA
BRI OE-6>CE-7>CE-12>SE-105LE-55SA-9 $¢] £0]ich.
olE ¥ SA9S AT 4%2 AHUEFAEL Grayson 5"0)
dimethomorph®] X% =gHd) U3k A7 A2 7PY S24]
7 AREgAE AEEIY LESET 52 Qo] ¢ A%S
< B9 U

ABEAA &AL 1,000 pg/mie] FEAA Q0] ko)
et A8 a3t A fIArh(Table 1). T3 20| ojlx A
HEGA] ool AFol nje o T A A o
%tt. Dimethomorph-oMlE 4~8-A% Qo] Q7Wol gt X
B & A9 $%9 gbAo dimethomorph-o bl E =g o)
AHEAA7E H71=E3%S die dimethomorph 250 pg/mioiA] =
T 80% ©lde] RS BEHE Yehlo] A F3218- AHEA
Aol &) Q0] = XF &3t A SXNEHUTH(Table 2).
oJHT} Be EmokE XE F3rt ARGYA w dA
g xpolE BETl, Q0] =7dHE 50% JAERE FE(EC,,
pg/m)E dimethomorph 250 pg/mie] FEOA  AHEA A
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Fig. 2. Correlation between foliar uptake of dimethomorph into
cucumber plant and EC,, to cucumber downy mildew.

1,000 ug/miell o8l F-=¥ Qo] dH AESFg DI Fl&
o] A 1 =-09169F RIS Fig. 2). ols 2°] =
el thg dhnethbmorph-‘ﬂ X8 &7} dimethomorph®] 2
o] g IFgd v AL vt

CE-128 3§38l Ag4 dimethomorph E3H] <Al9]
o] ¥ IFE&} Q0] ad WAES. Qo] gH IFES
FREE ABGAA FolA] Qo] =g WA &FE 7P 2
A Eole Al JERY CE-125 dimethomorph 44 AA|o]
A7V oa SXE AUMBAAZ AEsar, o] AEEAIA Y
7o) e 2o] ¥H AFEH ) AR wslE
B} A3 AF39 . Dimethomorph UAE N-methyl-2-
pyrrolidone®l] €81A1712 CE-128 A%< 191(8.3%), 281
(16.7%) 2 381 (25.0%) 7131 AAFE AlEE dimethomorph
B AA (FFEAAE 83%)= ol sX3e W CE-129 H
7Hel] FAGo] 2442 B B -89 JElE FA|5HIA
2k 2 Follis HA Aol MEEY] ARl B4 A€
A4 Jepiith, o] AEE AAE 84 (dimethomorph
125 ug/mhyg A Aol Q0] Hofl EF315L 67417 Tl

Table 2. Curative effect of dimethomorph containing surfactant to cucumber downy mildew”

Dimethomorph Control value (%)

(ug/ml) Control CE-12 CE-7 OE-6 SE-10 LES5 SA9

93 0 0 6 1 1 6 0

278 1 40 21 16 1 8 0

833 0 84 78 79 69 56 24
2507 6 93 92 84 88 84 87
EC,, (ug/mi® . 42 49 61 78 85 115
Correlation - 0.971 0.966 0.897 0.951 0.988 0.968

coefficient (r)

DMean infected leaf area of control: 90%.

PComposition of spray solution was 250 pg/m! dimethomorph WP, 1,000 pg/ml surfaétant, 20% acetone, and water. An aliquot of this solution was
diluted by adding 20% aqueous acetone solution for preparing specified solutions.

YEC,,: median effective concentration.
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Fig. 3. Effect of CE-12 content of liquid formulation containing
8.5% dimethomorph on foliar uptake into cucumber plant 67
hours after spray.

W AFEE ZARAS W AR F CE-29] AR} $7he
5% 90 9wl FRgol A9l HAHoR F7kse CE-129)

H7W7E 25.0%
HAATHFig. 3).

= kARl dimethomorph 78HA1E 125 ug/mie] FEollx
o] 7U Fol= 2o gyl tisted 78%2) oWk &t
£ Ho FAH(Table 3). ¥HHol HEA SHAE CE-128 &
frobe AE-E dimethomorph EA4M] A (8.3%)= CE-129]
717 83%2 AAIA 86%2] <t FAE vehlo] Y
g Fo] SRR WA a3 REAY, CE-129)
7RIV STVERE 90] iy oy Gt AR dadhe A
o= vt ol HRAE SXA] sl dimethomorph)]
0] TXE AF FHe HolM ket Exle] WolE oA

T Ue FEAE Tt FETH AAEhe b el
Qe Ao B

g, T2 Al7lel A Qo012 ARR3led o] o
e A5 2 AFAE o =78 dimethomorph 738}
e 83~250 ug/mi@] FEoNA 50% AL Qo] e o
3 A8 3 e, ole oblEe] 20% H7HE 3

N AAE 762+£25%0] L& ELS
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Fig. 4. Influence of dilution rate of formulation containing 8.5%
dimethomorph, and 16.7% CE-12 on foliar uptake of
dimethomorph into cucumber plant 24 hours after spray.
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glold-& ¥t oli]@(dimethomorphe] 20] FH HFESLS @
o] ol FWe| gAgke] WMHFHY ¥ I HE I W
o] WS 57] f8iA 24 ol 4 AYE wojx 3¢
G 7t Algso] 9 FHol £ AERE fAEH dF
dimethomorph7} & W52 F5Fgh o] Hlo] e AR A}

¢

BHrt o33 432 E o] dimethomorphi= 21E 4§
7o webA oz Fxe] AEY g adE U & X
o, O 53t QP AelAE ke Zlo R FHHrt. o] Hlst
o A5 STAR CE-127F F7F Al@8 dimethomorph &
2k dAle] oo] g X8 ke FiAd vt ¥Est
A=A vepen, Aol tigk CE-129] Hgo| S5
2o] =a Xm Bt SVl S Hol FIUv 29
1} dimethomorph 83 pg/mi ©13t2) Fxoide ARE 7he) X
B g3 Aolg 5T 7 gl

AR CE-128 712 250 pg/mist 500 pgmiE 53k
dimethomorph-0 P& ~8-HL 54 wljgo] F71E5E 90]

Table 3. Fungicidal activity of dimethomorph formulation (8.5%) containing CE-12 as an activator to cucumber downy mildew

Dimethomorph Protective effect” (%) Curative effect” (%)
{ug/mi) WP 1:17 1:29 1:3 wP 1019 1:2” 1:3
62.5 - 78 70 66 - 54 64 55
83 76 86 80 52 50 66 66 71
125 78 86 74 72 55 84 86 93
250 90 - - 52 - - -
LSD (P>0.05)" 10.5 15

DPlants were inoculated with zoospore suspension (4x10* zoospores/mi) 7 days after application of dimethomorph.

PPlants were sprayed with dimethomorph 1 day after inoculation.
¥Ratio of CE-12 to dimethomorph in liquid formulation (AI 8.5%).
“LSD = least significant difference.
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gl FJF8o) vHHeE 7A4EATHFig 4). ol dimetho-
morph AA7} HEG S04 AUSAPAE FH3lv=ie %
ToME T2 ASEFAE FIIIAT, Aulge] A
Z71E10S W) 22 78 XE 835 HoFR] B 9l
o2 AlEst. e JRY FXA7F H7FE dimethomorph
AAL dH JAES FXHA FEARE AYHE
o= 34 wleE F=F 7Hsie ARY Grayson 59 <
TFolM e} 7o) ERFS 2-3= Aol FT Aot

ool A7l <3P Yol-§ AtA| dimethomorphe £.0]
o Aol JEHR] QoA o] gl 3t X8 &I7t
AL gAY u|E39A 9, polyoxyethylene cetyl ether 5]
Hjo]2g AHBHAE H/IEoEN Q0] g¥ AFES A
ZAAZ Q0] wgtgo] tigh X & E3T JE-gol HHF
oz AN F ek 2ev 20] HH IAFEe| o= F
F ooz ZUIRE g 20| =g g o a3t o
& Zradshe AFS Uil wad R AES Bl
dimethomorph F-4H A F2] dA|e} AR SA] v&
S HEH 28E S Q0] mrHdl g U &3t A
A AE AAE ANEE = US Zoltt

1. Grayson, B. T., Webb, J. D., Batten, D. M. and Edwards, D.
(1996) Effect of adjuvants on the therapeutic activity of
dimethomorph in controlling vine downy mildew. I. Survey of
adjuvant types. Pestic. Sci. 46, 199-206.

2. Grayson, B. T., Boyd, S. L. and Walter, D. (1996) Effect of
adjuvants on the therapeutic activity of dimethomorph in
controlling vine downy mildew. II. Adjuvant mixtures, outdoor-
hardened vines and one-pack formulations. Pestic. Sci. 46, 207-
213.

3. Grayson, B. T., Batten, D. M. and Walter, D. (1996) Adjuvant
effects on the therapeutic control of potato late blight by
dimethomorph wettable powder formulations. Pestic. Sci. 46,
355-359.

4. Grayson, B. T. (1992) Fungicidal Compositions, European
Patent Application 0520585A1.

5.Dehne, H.-W. (1997) Enhancement of the Efficacy of
Fungicides, European Patent Application 0806141A1.

6. Stevens, P. J. G. and Baker, E. A. (1987) Factors affecting the
foliar absorption and redistribution of pesticides. 1. Properties
of leaf surfaces and their interactions with spray droplets.
Pestic. Sci. 19, 265-281.

7. Stevens, P. . G, Baker, E. A. and Anderson, N. H. (1988)
Factors affecting the foliar absorption and redistribution of
pesticides. 2. Physicochemical = properties of the active
ingredient and the role of surfactant. Pestic. Sci. 24, 31-53.

8. Holloway, P. J., Wong, W. W. C,, Partridge, H. J., Seaman, D.

and Perry, R. B. (1992) Effects of some nonionic
polyoxyethylene surfactants on. uptake of ethirimol and
diclobutrazol from suspension formulations applied to wheat
leaves. Pestic. Sci. 34, 109-18.

9.Grayson, B. T, Boyd, S. L. and Walter, D. (1995)
Reinvestigating adjuvants for the wild oat herbicide, flamprop-
M-isopropyl. L. glasshouse trials. Pestic. Sci. 43, 147-155.

10. Murphy, M. W., Craven, M. L. and Grayson, B. T. (1995)
Reinvestigating adjuvants for the wild oat herbicide, flamprop-
Mc-isopropyl. II: Field performance. Pestic. Sci. 43, 157-162.

11. Field, R. J. and Bishop, N. G. (1988) Promotion of stomatal
infilration of glyphosate by an organosilicone surfactant
reduces the critical rainfall period. Pestic. Sci. 24, 55-62.

12. Buick, R. D., Bruce, R. and Field, R. J. (1992) A mechanistic
model to describe organosilicone surfactant promotion of
triclopyr uptake. Pestic. Sci. 36, 127-133.

13. Schreiber, L. and Schonherr, J. (1992) Analysis of foliar uptake
of pesticides in barley leaves: role of epicuticular waxes and
compartmentation. Pestic. Sci. 36, 13-22.

14. Roggenbuck, F C., Penner, D., Burow, R. F. and Thomas, B.
(1993) Study of the enhancement of herbicide activity and
rainfastness by an  organosilicone adjuvant utilizing
radiolabelled herbicide and adjuvant. Pestic. Sci. 37, 121-123.

15.L rke, P. E. and Streibig, J. C. (1995) Foliar absorption of some
glyphosate formulations and their efficacy on plant. Pestic. Sci.
44, 107-116.

16.Cho, K. Y,, Yu, I. H, Lim, H. K., Choi, G. I. and Kim, J. H.
(1999) Composition and Method for Measuring the Foliar
Uptake of Agrochemicals. PCT Patent Application PCT/KR 99/
00342.

17. Yu, J. H, Lim, H. K, Choi, G. J., Cho, K. Y. and Kim, J. H.
(2001) A New evaluation method for foliar uptake of
fungicides using Congo red as a tracer. Pest Manag. Sci. (in
press).

18. Stock, D. and Holloway, P. J. (1993) Possible mechanisms for
surfactant-induced foliar uptake of agrochemicals. Pestic. Sci.
38, 165-177.

19.Bauer, P, Grayson, B. T _and Schonherr, J. (1997)
Polydispersed  ethoxylated fatty alcohol surfactants as
accelerators of cuticular penetration. 1. Effect of ethoxy chain
length and size of penetrants. Pestic. Sci. 51, 131-152.

20.Yu, J. H. (2000) Evaluation of Foliar Uptake of Pesticide:
Method Development and Application, Ph.D. Thesis, Seoul
National University, School of Agricultural Biotechnology,
Suwon, Korea.

21. Tomlin, C. D. S. (2000) In The Pesticide Manual 12th ed., 311,
British Crop Protection Council, Surrey, UK.

22.Hassall, K. A. (1990) In The Biochemistry and Uses of
Pesticides, 2nd ed., Chap. 12, Macmillan Press LTD, London,
UK.



A4 Dimethomorph?] 20| HEA| &}

115

Influence of Surfactants on Foliar Uptake of Dimethomorph into Cucumber Plant and Fungicidal Activity to
Cucumber Downy Mildew

Ju Hyun Yu*, Gyung Ja Choi, He Kyoung Lim, Jeong Han Kim' and Kwang Yun Cho (Agrochemical Screening
Team, Korea Research Institute of Chemical Technology, Daejon 305-600, Korea;, 'School of Agricultural
Biotechnology, Seoul National University, Suwon 441-744, Korea)

Abstract : The foliar uptake of dimethomorph induced by several nonionic surfactants was measured in order to
study the correlations between the uptake rate of dimethomorph and the fungicidal activity to cucumber downy
mildew. Dimethomorph was not absorbed in cucumber leaf in the absence of activator surfactant. And the curative
effect of dimethomorph WP to cucumber downy mildew was very low under the concentration of 250 ug/ml. But
dimethomorph uptake was remarkably enhanced by addition of nonionic surfactants, such as polyoxyethylene cetyl
ether, polyoxyethylene oleyl ether, and polyoxyethylene stearyl ether. And the curative effect to cucumber downy
mildew was enhanced with proportion to uptake rate of dimethomorph. The protective effect to cucumber downy
mildew, however, tends to decrease with the increase of foliar uptake of dimethomorph.. The uptake rate of
dimethomorph to cucumber leaf was proportional to the content of polyoxyethylene cetyl ether in formulation, but
was decreased with dilution.
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