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Abstract Powdery mildew (Podosphaera xanthii) occurring in the greenhouse cultivation of Korean melon
(Cucumis melo L.) is an intractable disease to be hardly controlled. It is highly demanded that diverse
measures of integrative practice should be applied to effectively manage powdery mildew in organic Korean
melon cultivation. According to the recent socio-environmental movement of eco-friendly agriculture products
in Korea, we here review developed techniques or methods to manage powdery mildew for organic
production of Korean melon in greenhouse condition. A resistant F, variety against powdery mildew can be
first mean and other environmental control techniques are essentially reviewed in the greenhouse facility. The
alternative techniques of organic agricultural materials, such as cooking oil-egg yolk mixture, loess-sulfur
complex, agricultural detergents, and sulfur- and silica-based products will be discussed. Also, it is desirable
to use them in mixed treatment for higher control efficacy in organic Korean melon cultivation.

Key words eco-friendly agriculture, organic farming, Korean melon, powdery mildew
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Fig. 1. Symptoms of powdery mildew on the leaves of Korean melon (A), melon (B), and cucumber (C). Microscopic observation of

conidia originated from Korean melon leaves (D, x400).
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o3 559 4IEM 7| (Lactuca indica var. laciniata) 37}t
FHAE(S. fusca)®] RIS A7) B AGFRTE =24 (7]
2 1527°C)ellA F5igh ¥sls Holx] Fyrhal 3t
AAN BR-2ofl A BT Y] ASH S oAM=
Aet7]0] 30°C o], Y% FHi7|o] 40°C o[ do® 1
FYU7F A&HE day fR5 SAs SVl 1HaE
3 B3I THYeo et al., 2013). F]Au) A EF-2E
mxZ4o] 50 m)Q] 712 97 A FZ Poly Olefin Z&
S A A 799 dF Ha)ee 57.7°C0H, 23
E(CHO-COYE 56.6°CE A58l 202 ¥ 731 th(Shin
et al., 2018). WA o Z JFAA] Az Ajulslg-2
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Shin et al. (2018)2] By KWt} O A58 Aoz F=38 5
AoH, ATFEH A ASHLE F28] dold Ao
ook T3k fe] A7MEHE Al eS YT
% 16.3) 2 37| ZA A A BAst G} A
2 FYF(EHE 88)E aEThal dEA AUTKSFVRI,
2015; Kim et al., 2017). Yeo et al. (2016) &3 37|%
(TC, conventional ‘side vent+ roof vent’ ventilation)2 2k
7183 A3slEY 38°C o)/ o] A&E o] A 7)F
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FH I 3 o]y Y Eo] Wttty Bttt gk Bae
(2005)= <] Aplehe-2e] AF 7]0] Ee SHUTYS
717} E9 AFA+AT | HG AvtE WA Ee] 27.2%
7423 2102 BIEITE Yeo et al. (20152 9] S7NE
W A ETE AFAEE )M TP Beka, 33
| tim] 26% Z4dhe Aog BAEIIt) o3 7N
ol A ) AR Qs A xR njske
A 2 o] o3k A= g Aolgt 4wt Choi
(2013b)ell 95k F7F AERALA AFHA AR 2=
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6.7/ 7HlA 2.6X7H 08 ZHAk] 3 ST WAISITE 8.2
3loA] 5132 sl AFAY Al ETR] 73.1%
7 &8 Ao8 AT o] 7R 38°CoA
Aol FA 3L, 45°C o] AL2o)A] A xR FErt
WY E I, 55°C o9 AoME AETE 7 YA st
ZA(Choi, 2013a)yS AT o, 3¢] VY WAE 2IsiA
= Y717 S AU R 2 X8k S7HE
AL A3 ok IE5(Shim et al., 2018} WA EA|
(Kim et al., 2011b; Kim et al., 2015)8 A2 s= Zo] a3
22l By o] & Ao},

o B1FS HAFe] F71H 02 2wt fust ol
AT A 9L T BAH 0L
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F7HH9 §71 54 AAG IS el 2 PR a0 E St

ZH5o]| WAl sl SV W o= Bacillus subtilis, Bacillus
thurngiensis 5 Bacillus % Al<t, Streptomyces 4 WA<t,
Ampelomyces < ZE7\1 AT & THE3 v Eo] A&
WA AR 2453 Ek(Kim et al., 2011b). 22 #]4Y
& olg9 7MY & BAIFS Kim et al. (2011b)0] g3
uke} o] F7ke] 77.3%7F Y FA AR 9L, WA
EAE HAT 79, B 259 Wst 9 Al wje} vy
E9] T2t goliths Zlo|th nEA TEA el g
HIZE= Nam et al. (2010) B. subtilis KB-401 314 &
50081 = 3]AMste] 109 7HAC R 33] AZeiis w, 2]
SA7FFHol sl 83.8%9 WAEHAE AU ST
Kim et al. (2012)& B. subtilis R2-1& A+&8 73, 15
A7FE AT 833%2 VERTEL Basiitt &
g AR Al FA7IAECAAN Bl e PAE F
Paenibacillus polymyxa CWg 10° cfu/mL J&=2 AX T
739 Aot EnpES 7 WA gt Hilse] gt
(Kim et al.,, 2013). Lee et al. (2010b)> B. subtilis B29,
MI10, Streptomyces sp. CC19 AEZ Qo] 37}FH g
AE B vk AR S5 Ampelomyces
quisqualis 94013 (AQ94013) FEFNS Qo] 3|7} X
b shelEokel #lube]E (Fenarimol) frAlH T &37}
T2 ACE B3It (Lee et al., 2017).

a2y ol nAEAlE dEA T A 2w
Ao R QA=A Qi ofol] gk i o2 wA= tE
AAe] 8oz WATHE EolHe ATEC] olFoA
3 T}, Bacillus amyloliquefaciens M273} F2HF2
(Eucalyptus  globulus) 5% TZAE Qo] /MFHo|
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sooM = et wf Tl B SAlo] 45.4%31d H
3 FEE THAE 44%2 A7EH dAEAE Hold
207 BIEATHLee et al., 2013b). Lo] 37}FHo] B,
subtilis KB401 538 &3} B, subtilis DBB1501 53HA]
2 Eg3to] AP A4S Al Hzlol v 7k A
Tt EE AR HAH. Qo] VR HAE
el FEHE AYAS W AL 82.6% <ldl Hlsh
W&ol B subtilis KB F34dES 842 s19& o
A Aol vl WA 94.6%E T S AoE By
SIATHKim et al., 2011a). Kim et al. (2015)2 Table 13}
7ol H=x wg vAE dgdoz Qo] IAVEHS
77.8% WAL, FFH BEgo] 159 ol eo] A
o A&eh= Ao® Bkt Lee et al. (2016; 2017)
S22 (Chlorella  fusca) MFAS o] BAEAH
(Collectotrichum orbiculare)?| 2] 3132 wl, =2z} uj
e W= (Benomyl)} 7o] Qo] BEAW Y] H27]
2 FAEAG AGE AAEE AR Huslon, s&x
23 715 AT BoF F2de 89T BIA(RDA,
2015)0l % 2719 271 WA GIE AABIAL Slo] A
& F=de} A ot uiakg g ule|ed
(Biofilm) ¥/8-& fr=ato] 7R WAl &8 + 2
o2 AZETH(Lee, 2017). Hong et al. 2014)2 I
7HE WAIE 918 siehsoke nAEA Y] &8 Y
< B3l Aol ARESE o7 9] SlEteRAl S Azoxystrobin +
Chlorothalonil W] B. subtilis Y1336, B. subtilis DBB1501
2 B. subtilis QST-713 PIAE2] &2 AAs= o=
Byt 25 A7l B subtilis DBB15013} B.
subtilis QST-713 Trifloxystrobin 50% ©f £¢3}%1< o,
Trifloxystrobin 100% <} |53t WA G715 Kol njAPES
283 Fopd7 a3 B U8 th(Hong et al., 2014).
el dAshs AV 495 BAEtY 277t
ZEYE 10871 719 B HAsE AE 1ET o,
A E e HTE EEA E8o] Hdsta, AP &
SAAEA) 2 BH 2%(5°C F2)9 24 (Kim et al,
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2011b)% Q12 = ojxfoF & Zlo|t}. Bgk Seo et al. (2007)
& 3IF B7FFEH Chrobacterium sp. C-613} Lysobacter
enzymogenes C-32] T3 2= 953% WA T35 EA
O dwetlom (FA e AAHE 25.6%), A A=
o7 ONHTE 0.5 Aol AEslA Ax & u7k e A4
WAA & 717k0] ZAojAl= A2 Bargt uf glof, F7ellA
n A AZAIRE Aokt shute] 7ol Aol
webd mAES o3 AV #e AT AAES
nFo] & of, 3] SvFRHe gk &A% A=A
AW HOZ Bacillus 4 M+, Streptomyces & A
Ampelomyces < FE7|1 87t & thdeh nJAYES] o]-go]
g T US AR A7 gt vAEAAE st
o SA| ARESAY BAS A4 4°C o] A2olM Bt
ato] ARgshe Aol wighAlsitt, 1]l 7RO WAl R
e} oF7 AE77HE SN flsiM e mAEAA &
At SRdiy AEFEEd 22 f715AAA e

T8 T wae Agsks Ao Wes Aow YrEr)

A A

= =2 oHdH2 - O

ST T2 AR QAT e AERE W
Akt 2EA SR offFol e, ole oA dugt
nje} o] A7FRo] AEA 22 §715 A5 Y
S Frete] wA 2 EAE AEA BH 3] dE
o]th(Green et al., 2002). 21&4 242 &4-3 37FH9]
WAle] &3t hEH AFAEEE S £ 5 Utk
Jee et al. (2008)& & A|FA] & 50 mL o]l AlE =

J

EATS desle] AAAWNBY 4R HA
1-3 pm%z W] eHgst A7l F, & 20 Lol EA
30-50 mLE A7lske] thA] e Al7)= Ao 2Qs)

U3g2 883 37k WS A HEE, Table 29
A8} 7o) Jee et al. (2006; 2008y A Au)E A oA 3
e oz AL sl ThEEks 2 suE)

Table 1. Control effect of Cheonggukjang solution on the development of cucumber powdery mildew when they were foliar-applied

on infected cucumber leaves with Sphaerothca fusca in greenhouse.

Percentage of Disease severity (%) Control effect (%)
Cheonggukjang (%) 3DAT 12 DAT 15 DAT 3DAT 12 DAT 15 DAT
30.0 0.0 2% 0.0a 0.0a 100 a 100 a 100 a
15.0 0.0a 00a 0.0a 100 a 100 a 100 a
10.0 03a 0.0a 0.0a 993 a 100 a 100 a
7.5 57b 45b 3.1b 88.3b 91.5b 95.7b
6.0 10.8 ¢ 73¢ 48b 77.8 ¢ 86.2 ¢ 93.4b
Control 48.7d 52.8d 722¢ - - -

IDAT : Days after treatment of cheonggukjang solutions.

®In a column, means followed by a common letter are not significantly different at the 1% level by DMRT.
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(Lactuca sativa) D7V (P fuscayS ZVZF 94.8%, 89.6%
AL, a7 ol VdzaS A7kt Aesiie
o 7] WA 96.3%2 deEle AR B 5
ATh T3 Kwon et al. (2009y 7HA] S17FEH(S. fusca)
WAl G, G + A, R+ 9 A A
2 90% ol HAEE Zog Hsth. Shim et al.
(20182 484 21(0.2% CuSO,)7} T 0.3%
Ze& A= 58 VRl dis 80.4% oY WAV
27 ol A&ske AR BTk skirh. Kang et al.
2012y W2 (Gypsophila paniculata) 3715 (Oidium
sp )Rl = FEAE AEiS W 81.6% WATEE Bl A
© 2 RIS Lee et al. (2008) -2 A ekA] &
2 z7Me FAZEIN Capsicum annum L) 7182
2HE 7R AL W U2 RS AL,
GE Aels o A=A FHd AR 282 T

e bR B ojuel kel 2l dAshe 2t
FHo] 288 AH7E ek Kim et al. (2009) W3-}
[e]
o

Abet Al2HE mERUIZE 0.5% TEE A Este] 2o 8
7S 90% WA o AR rlad| =S A8

o}
(20172 euk 7R 0.5% vheul= 22A] 65.1%2
WA SIS Hole ACE Hisigith

Seo et al. (2006) vl=(Allium sativum), X7 (Zinggiber
officinale), A1 3| (Cinnamoum cassia) 2 B 12+2~(Cymbo-
pogon citratus)OIA] 2B QLS FE3l] Q0] HA7IFH
o izt WAEAE AAsIe, e LY 70.0-
74.6%2] WAZFE Bl Wi, vhs 5L 37.0-38.9% =
FEE AT WHEY W2 Ao BHAET ol
7| E7I A AEFER S F2 ARk Aol tig W
Age] SAE BolFe 202 AAshe vt 2 Ao=

pa)

Table 2. Effect of cooking oil and yolk mixture (COY) on
control of powdery mildew of lettuce caused by Podosphaera
fusca in a field with air-circulation fan (ACF).

Disease leaf  Control value

Treatment” %) %)
Canola COY 1.9 94.8 2"
Sunflower COY 3.9 89.6b
Sunflower COY+SiO, 43 88.4b
Sunflower COY+CaCO; 1.4 963 a
Fungicide (azoxystrobin) 2.4 93.7a
Control (without ACF) 37.2 -

ICOY was sprayed twice with 7 days interval after the disease
development, while the fungicide was applied once.

"Values followed by the same letter are not significantly different
at p=0.05 according to Duncan’s new multiple range test.
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WE, ST B, TR 2 A B AER V1E ¥
A FAz dE] EAlske Ed4HOleic acidre 43
o] 1 Z(Untoro et al., 2006; Villarreal et al.,
2007y Fekfol fakekA e 2AlZgo] Z g glo] 7 e}
A AR & Aokal dEA Atk (Lee and Kim, 2014). &
g4kl 3441 (100% Emasol O-120V, 3Hh)E #H7}sto] A
Z3F 24+ 2,000 ppm FEE 23] BEZ Qo] I71EHY
ol 90% olde] WA EAS Hoj(FAE] WHE 84.5%) 3
7he WAl g3Hl whHog AN EI%ITHLee and
Kim, 2014). 53} Han et al. (2017)& 2#4kol] 6314
o AA MY 40 piE A7ksked Alxg SE2F 2,000 ppm
< b 7R AHYstie o 41.6%%] BAEIE B
ol A0Z BIATHEAE] WHE 76.8%).

AEA BH 7SHANE sk waR SV
(P xanthii?Fe TFEA] 2522 Ui #AE FA4ske=
stz g] 7} 37 (Leveillula taurica) (Correll et al., 1987)
o 45 HARE A2 A9, AR 94.6%2™
Wkl B 1,000 ppmt Y 20 ppmS &3 A
TS AXT AL 96.2%2 WAEHI}F Aees Ao
2 R 3 tHKwon et al., 2009). T3St Lee et al. (2008;
20102y vz2]7} 7R 0.3%, 0.5% =2 G
£ Agste 1 olske] WHAF (092 73 YA EAE
BN, G+ S (80% sulfur) 8IS
WA & 3L stk B ekt Kim et al. (2009)
T Bl st dekro oA EHE FHEAL, U
§71 38tokA|Ql Tebuconazoled] WA EHE E=ojZEth
BEIITh e W3] 9o AFE A4F T
7} 1% o =AY 2:3Y HH 0 E A5 AEEii AES
T 9 APRE-S WEliste] sl wAe] 7t vk S
Al ot (Jee et al., 2008), Lee et al. (2008)> v}=z]7}
Aol 2FES 5% FEHE AT ¢ Y S
S A% Ax JFo] gl Aoz B d¥ie
5°C o3} A2 % 35°C o] 2ol Aoy} A=z YE
doA IS FAsk= Fsll7E BarE o] Slth(Jee et
al., 2008). F7F #ASE HA| S 73F AEA FHo
QAAEO 7 YoJa] F-o] A5}= I (Lee et al., 2010a) &
e xS 15 Foll Hwk 2ol 37Ty A o
Al A8 (Kwon et al., 2009), &5 AEsIAL 25 4
T sk WAE wate] 7Rt lA dAkeh At A
AEthE B (Lee et al,, 2010a)% UTh F3F S@A+ 59
Ng A2k &, 24do] st J7EEHo] thAl YRt
£ 222 BuHATHLee and Kim, 2014). o]+ ¢ 2
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IHE ol SeiMe AEF4 7Ie
THEo]of dthal(Jee et al., 2008) dto] A2z ol
st o7t o s AL vhekE

webA] FrelA SUS o]ste] B7EH o
AE 2 Az A5ole & YX7|E o]gste] 7
WES S 2A vhsofof it gk ViR B
o Aglake oAl W ol YRS W AElste
WA S gEstodof gt g AReke AE L
T wet FEE tEA sl dAEThE YA, A
Ze, B, RS, e 5 22 1A

o

)
o
2

" Q

=3
et
e
i
i
N
N
ofr
o,
2
rlot
E U
2,
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A= g 44 Yol 21424 (hydrophilic)s} 454
(hydrophobic) SHH2E 7H& Zo2 dukEoz ¢fol
&, 2ol&, P, vo]xo g FRATHKCS, 2020). AW
Al o7k 2o] ol AL F sl WA Fol > Ho]
& >0l =5 Alskl EAgth sk{ch(Ralph and
Hilton, 1963). A}s} 37V (Podosphaera leucotricha)Oll
Y AnBHA) JAES 54 53, ol Fels
= #AI7F §121, alkyl phenol ethoxylates®] 2| A&
hydrophilic-lipophile balance(HLB) #tzt #&o] Q& 2o
2 B (Hislop and Clifford, 1976). Cho et al.
(1998)> 58 AALGA 7HkBlend of alkylaryl
polyethoxylate & sodium salt of alkyl sulfonated alkylate,
60%) 1%+ Tween 20 0.5%9F 1.0% F=2 A&k
S o Qo] A7FFH | 80% o AT BT
Jang et al. (2001)2 Rz 375 (Erysiphae graminis f.
sp. hordei)°ll Th3F Tween 20 & 8 79| Hlo]23} o]
AHEAE #2lst A3k PNPP (Polyoxyethylene nonyl
phenyl phosphate)o] 90% ©]/d<] WA7IE F dwazt
£ 293, NEEF= LN 13.0 (Polyoxyethylene lauryl
amine ether)°] 73 =T} Yu et al. (2009)2 pentaetylene
glycol monododecyl ether + pentaethylene glycol monodecyl
ether + pentaethylene monododecyl ether &3%+913}, pentae-
thylene glycol mono-9-octadecenyl ether’} £©] 37}FH
o] wWAkAel Fue] & (Fenarimol) FA41¢ 537y
S BAZAE Ao, o FH] AEEEA HF
Fe ZAIS W ASEE 2A] B2 JeE Bt
I2]3 Kang et al. (2012)2 YA A el == o)
2(G paniculata)®) 37V (Oidium sp.)°l Tween 203}
Siloxane(AAEA S A2etH S wl, 22 82.1%, 66.8%
o] Al &A= BT sttt

olgigt HIES R & wfj, ANSAE 2 AAT

HEA) 222 U Bl Fad o3 Bl
et A2 A Qololl =84 HAE Alst] o
7 RS WUASI TR B3] tH(Belanger et al.,

1995). 3}steFAIQl Triflumizololl 2]3+ o] 3171H <]
e A HEE 53 Aesides W o §
o] AL, - vIE AA| o] W HA ] FE T
ofat ot AtAle] SR WA SIS FRAE AL
2 UERHTHRyu et al., 2003). Z2tt Cho (2006)= <]
7FFrg el Aol HobA AEi=(340 ppm)o] dtibe
A2|et Ao tisf Ao 2EA 37T WAl dAE
AF5I9th. Potassium silicate(K,SiOs = Q0] 7w
o] Fapdo} oAlell= a3t glal, a3l 9

e 10 mM o] wEER APt FoF AoR

=

= FE A5 Ao EF Foll # S

73 A4S AU, AS7] T FEEES A e
= A97F el @ okl BAYe] Fofsor it gt
Shin 2015y 3e] A7FEHS A7 B¢ FE5oR
97.5% WAIStd, sfefekA|l A o2 2| ZE 5314 (99.7%)
o} Hlszet Al EHE BT sty os)zh Al s
oL sk H2 1Al E 7Rl A Bol ARSI e
FEFSIE FFEL 7ML FE NI S
25:20:0.5:0.5:1.59] ¥] &2 A 23] 25%2] G383 g3t
3 9dth(Jadam, 2020). Shim et al. (2014)& 7]1& SEH3}
Aol 7 2TH(NaOH)S 25% Zo| 3, Hvjdta} dzpz4r
< 7H124(0.5 kg/100L)S-2 thAl8kaL #n|Z 2 (pH 2.75)
2 pHE XAst FEFIIAAE N8k ch(Table 3).
Paik et al. (2012)% pHE w43 FEFIIA L 3157

M
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Table 3. Evaluation the efficacy of different pH levels of 0.05
% (v/v) loess-sulfur complex modified with added 1.5 mL/L
brown rice vinegar for control of tomato powdery mildew.

Loess-sulfur Control value (%)”
complex 14 DAT” 28 DAT 42 DAT
pH 5.0 70.1c 74.4e 80.3d
pH 6.0 74.0b 81.7d 84.8¢c
pH 7.0 76.4b 92.6¢ 94.9b
pH 8.0 93.2a 97.3b 100a
pH9.0 93.2a 97.4b 100a
pH 10.0 94.3a 98.0b 100a
pH 11.0 95.5a 99.4a 100a

9The control value of tomato powdery mildew was calculated with
next formula. Control value= (Diseased leaf area of untreated
control — Diseased leaf area of treatment) / Diseased leaf area of
untreated control 100 (%).

YDAT: Days after treatment of loess-sulfur complex

AANZA ] AP AFORE 457
T35, IF 3 =4S s, 54
o] ¥ ANFHO R 13 KU1 EAAEA FA B FE
o 9% e Feddoka &3t} Shim et al. (2014)

A2 2 (pH 2.8)2 pHE 243 IERITAE 44
Frsle] BEntE S7MEH(E. cichoracearumys 70-93% H
313, B3 Shim et al. (2018)S 1.0% pHw Y S EH3}
A& olgate] sut 7S 80.4% o WAISIA L,
0.3% YEF-Z8122(0.2% CuSO,+ F3)9t 0.1% pHZH
FEFRAE 35 7402 wEAEsI] 91.5% WAIE
7t e AL RIS subbe gEA 3o 3ol
olgk oFgl] Whio] Aslnz FEFIA ] ek o) F5-

SH@FIATEA,

fo o

>
ol

32

B

sl
il

7|Ef A

WA A A Qo= E7tEHl diste] oheket
WA o] AEEo] gtk I F AEFEEC g A+
2 Paik et al. (1996)2 Anthraquinone =45 -3
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N2 (Rheum palmatum) FZ25 AANE Qo] JA7}FH
g ske] 100% WAEJTGT BEI5HTE. Han et al
(2017)2 <+ 371F9 9 tsl Sodium bicarbonate 7+
80% EHrE f7lEdAA] WA EHTt 83%, thEH(Rheum
palmatum) FZ= 1% + & 30%=5 Tk 7715 A=A
7t 63.8%, 5E71 8 (Simplicillium lamellicola BCP) 71
FARAE 49.2%e Bt EAE HHE 76.8%).
Kang et al. (2015 FA WA (Phelinus ribis) =8-S <4
27 Xylogone ganodermophthora KACC93082P 2]
FZE 1000fAS 5k S/t HEsiS of wWuk
HEo| 1.5%= et (A e WRMEAEE 30%) oFl
Aol FATHL B &t

Tt b SRR oRIAFEE 489(98% H,PO; +
86% KOH, pH 6.5-7.0) 1,000, 2,000 mg/mL *]2]3}52
Zag el oks7E WAEIIY, 2,000 mg/mL A2 oA =
91.9% WA= Ackal Harskgith Kang et al. (2014)y A4
A kel LA sk SRRl thek ArAl A2 A Aol
A olelAktE o] FREERY(Chl) A 7FsAS
AFeNEd, FE2ERY(Chl)-rlo]EZHERd My)-H
U] & (Fen)- S AU (Hex)2] A2 Al (1A 7} 89.6%) 2
oRRIAHEF (P)-mho] S 2 HEND (My)-H U] & (Fen)- HALE
UZ(Hex) WAAAFAI7} 83.8%)%2 WA 7FsAS AlAl
SITE T3 Kang et al. (2012)2 WYX A Au)==
SWNZ(G paniculata)?} 2~EVE1Z~(Limonium shinuatum) 3
7Y (Oidium sp.)ell 50% oS HAAEL 149 0]
A3 T 81.7% WAZIE B stk $hade A
T 7397t AEEE 527t wobA FAsto] WAL 8t
A3, TEMIEAUEE(Sodium bicarbonate) + tween 202
EEAT A 89.2%, TERFAUEF WE A oAM=
58.1% WA ZAE Btk THEE 81.7%). Joo
et al. (2004)2 o] W@ a2l Saccharomyces cerevisiae
R12 59} Acetobacter aceti 55 -85t A| 23 39
2 %(5.25%)2 50000H, 1,0008]) 02 o] 37LEH o)
Astas o A7IEH g JAEAIEE 0)F B
ABATHFAE B E 9). Soh et al. (2014)2 Q0] 27}

1 5o

Table 4. Effect of organic agricultural materials on suppression of powdery mildew in organic squash farm.

Disease severity & control value (%)

Treatment 7-day-interval

14-day-interval 21-day-interval

Disease severity Control value Disease severity Control value Disease severity ~Control value

COY plus (0.3%) 2.240.2 96.6 b
PLS” (1.0%) 1.2£0.2 96.2 b
Combination of COY plus
(0.3%) PLS (1.0%) 0.5+0.4 992 a
Control 65.2+5.2 -

9.5+0.4 90.0 b 20.54+2.0 87.5b
10.5+1.2 89.0¢c 30.5+2.3 69.5¢

5.5+0.4 942a 8.5+0.4 915a
95.24+4.8 - 100.0+0.0 -

ICOY plus: cooking oil and egg yolk mixture plus 0.2% soluble CuSO,, "PLS: pH adjusted loess sulfur mixture

* Mean separation within columns by DMRT 5% level.
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WP xanthii)®] o|2~Z(Pine oil 45% + Tea saponin
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