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%o_l,l—g— 25 248192 ol benomylwto] WAl ExtE vehiRlz, &3t ¢l triadimefon} triforine
N13.03} Tween 20 #7}sle] Agsid 944 &8 Uehck 3 SP 130, NP 130, LN 13.0, DBC 52| 7
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Key words : surfactant, polyoxyethylene lauryl amine ether, powdery mildew, fungicidal effect, phytotoxicity.
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(Watanabe, 1982). AWsta#le) EFE ol chekats, ¥ .
= Teory B OAFe 420 nlo|&A T 4%9] o2 AR
o) AAE = AAEe £Y % ALa wAsd gz ¢ 1Y ot el o) il s
ATl ALHoz AVED Atk o)AP AN T NIOE HAWE A HPHS HALAS 7
o wobute) W ago] s Xﬂgig )\%}\]9]71]/} E AFAe EFse] Mid A9 AeaHE AR
3 AAo T HAFENE Hol7] ulRd 2EY wAA| = ol HhH
2 APy AER YAt (Cifford$t Hislop, 1975; A= X SR
Kajikawa 5, 1984; Lee 5, 1993; Stanghellini 5, 1996a;
Stanghellini =, 1996b). Bt A AT , o
Watanabe = (1988)& in vifroo] Aol Awebida) Aae | iel Bl 87\ HF(Erysiphac  graminis f.
ol emulgen 1202 Pyricularia grisea, Botrytis cinerea, sp- horde'l)% A %? %Eﬂzlgoﬂ =4 ﬁqu
Colletotrichum Iqagenarium 5 28 HY APdrto] g A]EHHHO‘}E}M ), Basigey 71F4Ee Sue 12
spey welie] Axe) §BE Wo Aitae Fovp WSS Tl AE(HF 65 amx o) 75 cm)el 155
2A%0] A7PA0| ZHarhy wuskth Homma 5 8 HER F 20N 700 AT 19019 224G
(1981)2& 7] sodium bicarbonate¥} wHjo]& W o] Agatsle ol AR EdE vermiculites} g ]_% ¥
AVLAAE Fkstel AwAel el Azfsie] 2ol2rt E(rEdE)E 22 v/, 12 33 Eust]

Fela gl gk gyt Alsstgtn B askgih 29t} el QA oln AW FVfEHTe] IAE
AnsAds ko] ZkE AAYE gmu opgel  AFdoR AR ol _ﬂltﬂﬂﬂ"koﬂ AHE Bl 19
Stanghellini 5 (1987)9] A njo]L AHTAA?] of 2R3 dold HET F, HFTY HEAE 20L£1To
Agral®e He)sk A 1% olfo] Pythiums} Phytophthors BBl Hatshs s wm} Aok ®e) 19004
azae] ATES galse] SEHS FasA AstAy) 0 848 EAE WA & ddel Agsian:
= ARA WAd A% AAane}t Kajikawa 5 (1984)
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Table 1. List of surfactants tested in the experiment

Abbreviation or

hemical name
common name Chemi amy

Non-jonic
Tween 20 Polyoxyethylene sorbitan
monolaurate
SP 13.0 Polyoxyethylene alkyl aryl ether
NP 13.0 Polyoxyethylene nonyl phenyl ether
LN 13.0 Polyoxyethylene lauryl amine ether
An-jonic
SLIS Sodium lignosulfonate
PAS Polyoxyethylene alkyl sulfonate
PNPP Polyoxyethylene nonyl phenyl
phosphate
DBC Calcium dodecylbenzene sulfonate
FAas AEs e s 12 TS dsg
Zejud EEE 45 meh:o] 50 cmjol] 584 3}
skl 1471704 Al - ARg-atgich. AFgE A g4 A
of ol Bl Anade 9% wxo AvEA fa& £
E'g 5 mly PR 1 Y F9 Hejsp) 1 Y 21011
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‘1 ﬂ e g 10070e] ¥A45 4 Hiog ¥xzjo] wo}
& ZAIGEE o] W EskduAdlE= NP 130, LN
13.0, PNPP, PAS S9 AWIAHAZ 100, 20, 4, 08, 0.16
pg/mLe} F=rt HA Hrhsksich

Az AdAS) Y5 ah
g7h ol WA kAR AMEEE  triadimefon, triforine,
benomyle A&l Ahgaiick A= acetoneoﬂ ol
% 500 pg/mLe] LN 13.07 Tween 20 2 ZE7o| 3|
Asto] NYE FeE ZAskgth o)) acetone,] HET
T 10%= 2t ok S =R 139 1
o o3 X5 EHE B F JEH Asi] Fag v

L
2 1

Amggxe] AEAel dig oo} o F A5 53
Aol AHEE 8 7HA AABAA FollA SP 130, NP
13.0, LN 13.0, DBC+= 10,000 pg/mLe} =g]Ttoll A Alsh
7L1~H u]-x% o] ul»/\g 0}: okoH ,7_}\}% E(}i o L}, Tween 201}
SLIS, PAS, PNPP SellMe okl S4s wHae = gl

Table 2. Controlling activity” of several surfactants on barley powdery mildew caused by Erysiphae graminis f.
sp. hordei and those phytotoxicity on the first leaf of barley

Control Phytotoxicity”
Surfactant B o
value™ (%) 10,000 zg/mL 1,000 pg/mL

Tween 20 45 - -
SP 13.0 798 +++ +
NP 13.0 75.1 +++ +
LN 13.0 719 +++ s
SLIS 0 - .
PAS 0 - -
PNPP 90.0 - -
DBC 82.7 4 o+

)Tested surfactants were applied on the first leaf of barley seedlings one day before inoculation.

YControl value was calculated with following formula;

disease severity of a surfactant treatment

Control value(%) = (1 -

disease severity of an untreated control

) x 100

9>50% Phytotoxicity, +++; 10~50% Phytotoxicity, ++;<10% Phytotoxmlty +; No phytotoxicity, -
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70% ool EHE ®orh (¥ 2). NP 130, LN 130,
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o EaIE FrrelTh (19 1). 2 FollA 1,000 pg/mL
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Fig. 1. Preventive effect of surfactants on barley
powdery mildew by leaf spraying. Erysiphae
graminis f. sp. hordei was inoculated one day
after the treatment of surfactants by dusting

spores.
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Fig. 2. Curative effect of several surfactants on

barley powdery mildew by leaf spraying.
Four surfactants was applied one day after
inoculation by dusting spores.

S AgolA viekd iy AnanEs HY PASkE
40,.200, 100 ug/mLe] AzFolA 37+ 91 A
o}2 581%, 62.8%, 99.0% AIst3iTh

100 4
—&— NP 13.0
—— LN-13.0
~&- PNPP
.. B8 —6— PAS
g
o
2
S 60
>
°
e
=
<] 40 1
(8]
20 4
0 —rrr— Y T
0.1 1 . 10 100

Concentration (pg/mL.)

Fig. 3. Inhibitory effect of surfactants on the spore
~ germination on water agar amended with
surfactant at the indicated concentration.
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Fig. 4. Controlling activity of LN 13.0 and PNPP against barley powdery mildew by the application

time after inoculation.
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B2 w7 93 AgoME RE X FoA] 25% olide]
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F(2® 5). e, Tween 20 IEE LN 13.08 ARE3Y
S 79 triadimefon?| 57} 1852 oy} 2
H7] 918 5= g Follx o] 3A 7+
5932 Hr] 9% LN 13.09 04 pg/mL
Aol sl7pEol 1% olshe uHAsle] ZERSuks
AHEE9 S WRUE triadimefon®] ¢FEE 90% o)Ab &
ATk e Tween 203 LN 13.08 A}g3sle] z4)
ot triadimefon®] &l 2pel7t YTk
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Disease severity (%
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Fig. 5. Protective (up) and curative (down) effect of
triadimefon on barley powdery mildew.
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Triforine®] Aok ZHFE AMESAE woli= o4
o] 3} S tHa™ 6). 2]y Tween 203 LN 13.0<%
ARgsto] ot 38 FAE A3} 2 pg/mLe) triforine®)
2ol A 125%9} 25%2] WS Hof ZHLT Hstd s
m Hu} triforined] ofEsb Frlelih X @ EdelxE
LN 130% AMSI9S ) triforine?] &7} 28
Tween 20& ARESF A2 FHUE F718kck

(] Distilled water Tween 20 [l LN 13.0

Diseaseseverity (%)

CK 0.08 0.4 2 10
Concentration (ug/mi)

Disease severity (%)

CK 0.08 0.4 2 10
Concentration {ug/mL)

Fig. 6. Protective (up) and curative (down) effect of
triforine on barley powdery mildew.
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AREAE T4 F3, b4, 7148, GHAn o
Eﬂ oz L.:oko] Xﬂ;q]oﬂ )\},9.5] =93 ;Hg_o]
(Watanabe, 1982). o]2igt AAEAA= 2 AA7F 4 &84
of g WAl a3s wolAY, ddAe &HE FIHNY)
71 1A AREEAL glek B APoiME 439 Hlole A
A AS} 450 Fol& AWINAE Hdsie] Relo
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Fig. 7. Protective (up) and curative (down) effect of
benomyl on barley powdery mildew.

f{ ofelol el Lol oidh WAl axl, bR
FAR AREEE 7|8 AAe &SRS W A

I':f,J o“" 9__‘:,

i
Ale) w0l PIAE 9 5& FAelev
‘?‘{, of AM3F SP 130, NP 13.0, LN 13.03} DBC+
000 pg/mLe] AHz]FoA Heldl st 4lgt okl 5
}% BHIAT, o2 AdSgAES e sk 8
t}l. Ralph¢} Hilton (1963)2 ARBAPAE Qo]0 Als}
Rg W el BAsk 9z 240 ol Yole, v
o], §olX AMEAEA Y sAZ AstA LA OPM‘ﬂrJ- B
stk 1elv f 5(1989)9 Adel ofstH 2 - 4%37]
o ol tigh AHEAgAe] ksl +L A Fiw LE 80
o] 1,000 yg/mL, NP 130, LN 13.0, PAS7} 5000 ug
/mL, Tween 203 SP 13.00] 10,000 pgg/mLo]|3jow,
DBCE= 500 g/mLolAE ofelsl alaisich. 4t o] 5
(1993)2 ol gk vlo]& AHEGA} gol AU
Aol <kalE FARFAEE, LE 13.6, NP 13.0, LN 130,
DBS 59} 10,000 pg/mLe] Aol wel A3k 2)A &
o] t’e“gfé?% waEkeic) oA E HEA | wpEba AW
A9 it 2gH Zolzh U] wito 1”@“*74]%
2189 Ao A olgsAY, ael Tt &g ¢lst
of 719 shtA9L EFtete] AR o] wtmA]l oksjo
e 474 Aol sa=lolol & Holt)

jeilie]
A ZgAe] d AggIAE B2 A A HYs

>‘b—4

o

&ﬂ



56 3% - 45
g 23, 1,000 pg/mLz Azg LN 13.0& 70.1%9}
92%% Ax &7 o ksl whdel, PNPPe
903%%} 583% % o Fysl ol 434t (29 13}
2). o1&k A¥= 18 4oM % vhelta 9led), LN 13.0
2 500 pg/mLe] Aol HE aHF ol x| o
gypprs FJEen 49 Fo| A8qH} o ¢4yt
el PNPPS] oo} AREwE vlasle) 1w 4Ea
719 48] ppAelsh WEen 30 AR AnAe
o Sl 3t FSANoL, 40 FREE 2asc
a9 Kajikawa 5 (1984)2] Ha1o 2)3bd didodecyl-
dimethylammonium bromide (L;Me;N'Br)& Qo] 37}
ol wjste] o EMRCRE A8 &} it &
4 ek 288 ol#dt A1E LMeN'Brg WYt
AT o A5 Al 4= Wt Ao 124 4E
gt TS A BY 7 AT 9 A2l Bfdle
LMeNBrg x2d 3o H47e 3Fsp] wie o
H-o) Helgtolt HEsle] vehte A Aoz rwst
ek A A BT uish AL svpyw
RF ol vt Foll 43l Phytophthora capcisi®} Pythium
aphamdermatumo| A% Hii¥e] gt} (Stanghellini 5,
1987; Stanghellini -, 1996a; Stanghellini &, 1996b). P.
capcisi®} P. aphanidermatumol] 22)3k n)o)& AW
9 Agral”e WYwe] FEAel $548 whAlz v A
A dalske Aoz wegom, 54 Al Foll SAs=
Phytophihora} Pythiume] Aol o]-&s}al ¢ok. 2=}
A=HAAT Fode AUSYAE Hggozxn who)
MefAlE e HaEoe] gloh e HdHe Yo
= Xanthomonas axonopodis pv. citrumelo= AHTAAE
Alelatd 71E FHo] Lol 7S B Avte) Ho] &
olafd, AMIYAE Helehr] ¥ FHEFRT A
s Al 4 AT (Gottwald 5, 1997). o3
b sk Ao meEl AMEAA7) o
2 AHEEofA ol dtheE Ag BeFy gk

ThHTE AHEste] Aelgdg 2AF  triadimefony}
triforine-> W] 37FEdo] izl owat 28 qg3st A
o] Holz] ¢igkoi}, benomyle] A9+ Tween 200]L}
LN 13.03} 22 AUSHAE AHEIS do} 53t ot
W ABEIE BATE AtAZE X8 ZRE Holv] 93
Me Ak oA7E AZAH QW2 golstA HFste] ojn
AEA Adste] st e BYTe 4SS A
T odejof @tk UniHo poke] MEAL ok FE
23t 2o AT (log Pow)et RlElske Zo® BT
slo) e, FEIFH Bo] RujAFE St e
2, SElEyt 2o A (log Powe 4% =z
oelzd vl (Kerler %, 1983; Schonherr %5, 1989
Schonherr 5, 1994). Benomyle] +&3]%=7} 3.6 ug/mL
°o]1, triforine¥} triadimefon& 72 9.0% 64 mg/mL<!
A& BH, JEstA olopr|srlE AfAet FR4E AR
& FE3=7t A2 benomylo] AEAZE =7}
golste] thg F AART 5% g9E Kda A
ek et Al 7B AEAe] log PowE BU
benomyle] 1.37, triforine®} triadimefono] z+z+ 229}
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Grayson %, 1997).
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Controlling effect of several surfactants on barley powdery mildew caused by Erysiphae graminis

Kyung Soo Jang, Heung Tae Kim’

, Joo Hyeon Yoo, Gyung Ja Choi, Jin-Cheol Kim and Kwang Yun Cho

(Screening Division, Korea Research Institute of Chemical Technology, P.O. Box 107, Yusong, Taejon 305-600, Korea)

Abstract

. Controlling effect of several surfactants on barley powdery mildew (pathogen

. Erysiphae

graminis) and those influence on fungicidal activity by tank-mixing with commercialized fungicides were
investigated in greenhouse test with barley seedlings. While protective activity of PNPP showed 90% at
1,000 yg/mL, that of LN 13.0 91.2%, the best among 8 surfactants used in curative test. With 500 pg/mlL,
LN 130 showed 4% of disease percentage on the first leaf of barley continuously 4 days after the curative

application. Except for PNPP, the other surfactants, including NP 13.0, LN 13.0, and PAS,

showed good

inhibitory activity against spore germination in water agar .medium amended with those surfactants. PAS,
which showed very poor effect against barley powdery mildew in greenhouse test, strongly inhibited spore
germination. Fungicide of triadimefon and triforine showed no controlling activity against Erysiphae graminis
in barley seedlings, but they highly controlled powdery mildew in case of addition with 500 pg/mL of LN
130 and Tween 20. SP 130, NP 130, LN 13.0 and DBC showed severe phytotoxicity in first leaf ofbarley
seedlings, but Tween 20, SLIS, PAS, and PNPP not at 10,000 pgg/mL.
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