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Powdery mildew of lettuce that is a newly reported disease became a threat to organic cultivation of lettuce in
Korea since the disease caused by Podosphaera fusca resulted in a half of yield loss in heavily infected fields.
To improve micro-environmental conditions around lettuce, ACF (air-circulation fan) was installed on inside
roof of plastic house at 6 m intervals. The ACF increased 57% of lettuce yield and reduced 71.4% of lettuce
seedling death. COY (cooking oil and yolk mixture) consisted of cooking oil 0.3% and egg yolk 0.08%
reduced lettuce seedling death from 89.3% to 92.9% under the greenhouse. Seven-day interval spray of COY
resulted in high control values of powdery mildew of lettuce ranging from 89.6% to 96.3%, which was compa-
rable to a fungicide, Azoxystrobin. Lettuce yield was increased about two times compared to a non-treated
conventional cultivation. Qualities of lettuce such as hardness and chlorophyll content were also improved by
COY and ACF combination. Effect of COY on control of the disease was improved when CaCO; or SiO,
1,000 ppm was supplemented. Results indicated that the COY made of cooking oil such as canola emulsified
with yolk was highly effective on control of powdery mildew of lettuce and suitable for organic agriculture,
especially when combined with ACF.

Keywords : Air-circulation fan, Cooking oil and yolk mixture, Lettuce, Powdery mildew

Syt AFES s AHFE A7 oF 150kgeE WolX AR de] ApiEe AER dFdME FE A
AANAM 717 T ot 200632 HAAHAL H=goZ ol&HT ot vt diFE &
oF 234,000 haQltl] ©] F 43%% Al AujEr ¢ g0 YAFE AU UthJee, 2007, 2008; 5 H
o, AUAEL AL diE tAAES MR Fas 2007, BFA, 2006).

Al Azteta fom HRoM e IBAFHSAAZIe= S 2 AAA dF A= e 4R A
F7VEANE 5 AT REAE gas HFFRor A o AFAEC] AARSR Ay Big VLT
At Aok webr 18R FAES) Auu A JaksF ol AFAIAe] g & Fojale® FEL Sl
< 200039 2,000 ha®} 35,0008 0]A 2} 2006391 AFINERLE ANFOZ BAHY o HsHA
124,367 ha®} 1,135,000 0.2 F243] Soldd AiAEF g2

7k oF 51.4%F AA S At A5 w5 A T F (R T, 2006 57

H

[e}
*Corresponding author - N i}
Phone) +82-31-290-0557, Fax) +82-31-290-0507 Abete Aga e debd Aujer
E-mail) hjjee@rda.go.kr -1 <

ol
e,
>
=Y
2
1o
2 rd o



52 AZA - 7L - 9EE - HTH - w0 - T - e

& A% AMEASE 4% WATEE R A
2SI S B olshrt REar] Bl Fopel
odrgol SN B A WE 1BFEY A
A ¥ 4% Q710 E S8 PAYe) 9

ME UL AASAL A BS FHE 2]

33 F718HE AAdA HElE e T &
FE AT F Je AR gEs= o] ofzt A+
NAFEE 3719 A AujAAA 2ES AHAEES
ol o) F8317] wol Ay 7 F
Auh AlFsIth et B AT7E 439 F|esds
-2 el At Ao AjgES WA RS
71EHE BAE] Y3 dFRE NEste 2433
o G HE850 AREERE BE 5 RE
BEAAZ B A7} 22 /st AREE £ojo]
t}(Jee 5, 2005, 2006; Jee, 2007, 2008).

G324 2 Ve AA. AFd FEHE
759 A&f F AYATFAN I 7P skl

Freahg(dE A2 ARY: SE FHEdd=Emne
Mtk A ER: SE=39] sunflower seed oi)E 27}
U8 AgE ARgstant 4855 f3717] )
A-G3HAIQ BAIE (lecithin}®] 2F 0.9% F-HEo e A
FEAE ARSI GEH AX A 2005 TE7] 9
;A B 100 mil AR =22 4F 16 mhE L HA
71D =R EgohE oF 3487 7F U AE-f 60 m!
2 FHrlstd A 52 A% AFHEA gol A&f7 H
3k e J1gdge] HA Y 1}
2% F71edd e U4 AT JYEFY s AF
A vl etgzo) AX AT ADEGY FRE F
510 m*(6x 85 m)Fed] 3R A 6m 7k
o} o] £ 141 E wig L 308 TAHLSE 2447 FE 3t
A S9t 23 eHACTES: vFEo)S dolrt
70cm?) 3749} E@lE FFAST FAE 800g A=
o A2HHREe 15 W

Gag A 2 24k AR 2 sekEbIRE BE
G 03% &8 g=xdY suieEs] Gl F4
(SiO)F L (CaCOE ZH2H 1,000 ppmo 2 H7FsE &7
A 2 2AY T sHE AFsAT AFE 2006
64 2690) AXsty 79 204%H o 78 Ao A
2 Fgetgh A3 A7E 30 m’E YO E 3NHE

ol O
=

Fig. 1. Experimental and control fields of organic lettuce and features of COY (cooking oil and yolk mixture). A, The experimental field
of lettuce grown under the ACF (Air-circulation Fan); B, The control field of lettuce cultivated conventionally by an organic farmer; C,
Properly made COY in which small and even oil particles are observed under a microscope at 100x; D, Improperly prepared COY by

Poor mixing.



WRRe F7Kese)

o= WAL AU
wle] 23 Aujshe 4

o) A3 Tge duoz SuT 59 FEo= 0
& gl BN, A 7 oS &

‘@.' Ag A= .
2,500 ¥ 14& X7 +& 2t
WA B3 AU £ 79 7244 23] A
2 F 12058 A A5 27198 0
otoZ WA #elo] yl=dk 7€ HE /R 7MW
Fok. AA(GHHY: azoxystrobin, XY : QEHHE T
Za92oM e =719 AGTNN 18] HeE
AEZAE ZAEIGE A3 S8 AR X E R 53)
FHFS TAAROH, HITER 2078 P2 A
St} WAl 2 BAS e 33 S8 3 24
st E/1% 37 4EF 9 AREL Vw4
2 Q9 As2 FFE AYTEE 49 3592 By
o2 107F ¥& SPAD-502& ol&3te 43592, o
9] ZAEE Texture analyser(TA-XT2, Stable microsystem,
Haslemere, England)E ©]&3te] 107] 29| 378 X H&
ZA 3ttt 82712 5 mm probeE ©]4-3] 5.0 mm-
s79 FE2 FHAA FHugez vl

'r"

2 %

dEel e 'ﬁ WA a, FAE T A
B AL F 25005 & 211FE 84%I e 27
Foar AR ANz BFgol 24%F GobA WA
A7}t 71.4%2 Vel thFig. 1A,B). 37]1<58AS &%

3 FbsE R sihket) GES 2 osjaletr] G
froll FAtolv Zg-& st AeEs Fgdde dFE
o] 1.0% ©132 ol 89.3~92.9%9) WA EHE et

B

oA

Table 1. Effect of COY (Cooking Oil and Yolk mixture) on seed-
ling stand of lettuce in a field with ACF (Air-circulation Fan)

Treatment Seedl(l(r;bg) adeath Contzg/(l) )\;alue
Canola COY 0.6 929a
Sunflower COY 09 89.3a
Sunflower COY+SiO, 0.7 91.7a
Sunflower COY+CaCO; 0.8 90.5a
Without COY 24 7140
Control (without ACF) 84 0 ¢

*Seedling death of lettuce was caused by various reasons of soil-borne
pathogens, nematodes and insects.

"Values followed by the same letter are not significantly different at
P=0.05 according to Duncan's new multiple range test.

5 A A ast 2 ARl vixe 9% 53

Table 2. Effect of COY on control of powdery mildew of lettuce
caused by Podosphaera fusca in a field with ACF

Treatment DlSCE(l(S;;i leaf ContE(()%l) )Value
Canola COY 1.9 948a
Sunflower COY 39 89.6b
Sunflower COY+Si0, 43 88.4b
Sunflower COY+CaCO, 14 96.3a
Fungicide (azoxystrobin) 24 93.7a
Control (without ACF) 37.2 0c

*COY was spray twice with 7-d interval after the disease develop-
ment, 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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Table 3. Effect of COY on yield of lettuce in a field with ACF

Yield Weight (g)/leaf

Treatment Total ~ Per plant
o Fresh
(ke) (@ Tes Dry

Canola COY 259a 4843a 6.1 043
Sunflower COY 233b 4497) 5.8 0.37
Sunflower COY+Si0, 252a 4833a 6.6 0.43
Sunflower COY+CaCO; 26.5a 44.33b 6.7 048
Without COY 235b 40.83¢ 6.1 0.36
Control (without ACF)  119¢  2597d 49 033

*Total yield was the mean of five harvests in the plot.
*Values followed by the same letter are not significantly different at
P=0.05 according to Duncan's new multiple range test.



54 AR - 7L - E3

Table 4. Effect of COY on hardness and chlorophyll content of
organic lettuce in a field with ACF

Treatment H(la\f/?:llze;s C}él:;;ilg .
Canola COY 0.113£0.031 a 21.5b
Sunflower COY 0.107£0.028 a 23.1a
Sunflower COY+SiO, 0.105+0.025 a 22.5b
Sunflower COY+CaCO, 0.109+0.026 a 233a
Without COY 0.107£0.028 a 20.8 ¢
Control (without ACF) 0.11840.026 a 202¢

*Values are means of 10 leaves from each treatment.
®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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