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Control of Diseases and Insects for Pesticide-free
Cultivation of Leafy Vegetables

Seo, Youngho - Cho, Byoungouk * Choi, Junkeun -
Kang, Anseok - Jeong, Byungchan

This study was conducted to establish agricultural practices to control diseases and
insects for chemical pesticide-free cultivation of leafy vegetables. Two diseases,
gray mold(Botrytis cinerea) and soft rot(Erwinia carotovora), on lettuce were
reduced by controlling temperature and humidity using air-circulation fan. The
aphidophagous lady beetle(Harmonia axyridis) and primary parasitoids(Aphidius
colemani) showed activity to control aphids density on Chinese cabbage. Co-
application of cooking oil and yolk mixture (COY) and BT(Bacillus thuringiensis)
decreased diseases including soft rot(Erwinia carotovora), downy mildew(Perono-
spora brassicae Gaumann), and powdery mildew(Erysiphe polygoni), and insects
such as diamondback moth(Plutella xylostella) and beet armyworm(Spodoptera
exigua Hibner). Neem extract treatment reduced downy mildew(Peronospora

destructor) on Welsh onion.

Key words : pesticide-free cultivation, diseases and insects, leafy vegetables,
lettuce, Chinese cabbage, Welsh onion
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Fig. 1. Air mixing using air-circulation fan Fig. 2. Application of lady beetle

2. #3(2007)
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EU71E9oAM w2 E2:AuH ot QuEtgct A8 BIAEE U3kgel 28
=29l Neem FFE(240], 1ejuto]R)g o83l om, 327}? (Erysiphe polygom)
k:

(Peronospora brassicae Gaumann), F-EW(E carotovora) 5& ZAFSFALE &

A BEHog A8-F 03% A 8 0.8%2 FEZ }_7\118}04 A ] 3 A THA %-,
2008). AQEo) et MY o= FPHUH axyridis)ob Zdvbd I (Aphidius colemani)
< ol 83tH T, Selol U WEEeo 8= wiEEH b Plutella xylostellayell s Al BT
A(Bacillus thuringiensis, E¥0] FEIEHVE, AMudge] disixs ciziautolg A
(nucleopolyhedrovirus; NPV)YE AFR-3le] 71 A& AAsgrh A3 @ PExoFe iy &)
9 LA 201 AEstah dakae BTAY £ Aule) FEW(E carorovora), T
(Peronospora brassicae Gaumann), B7+FW(E. polygoni), ZWY¥(Alternaria brassicae) &2l
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3. #(2008)

o F71AA BEA AEREA S AH | HEs) WA ARE FHLA AUAETY
Ae9u =x9} she2oA F2 49 11957 8Y 229 0] 80x3eme] A2 FYFHRT.
HEREAA G, Neem FEE(52mlL), 24 FEE(0, 50, 100, 2009 )< F4 10
A & 109 7tA0E 73 N3 & TP destructor), 8 (Puccinia allii), 7+
(Stemphylium vesicarium Wallr)®) D488 ZASATE FE U (dcrolepiopsis sapporensis),
25 8] (Liriomyza chinensis), S+EN B (Trips tabac)e] [H <A A= 3] LA E(Dacnusa
sibirica)® v BN E =AM (Orius laevigarus)E 2t2F 1023 3007HE] 2} 750mte] 8] FE22
21097 209 Foll 124 FAEIA T 5o A& 2 FR 2AE FEHPE d7E
BN FCsEUEH, 2003)00 E3HATH BA £4L SASE o830, A3 o
4 23L& Duncan HEARM o= st
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Bo] Aujd mol= 8 dayo] wuste) $7 Aol o AAF B3 Ao mAAE FH
A AAE F QAo 7HeellE ol wyste] Wl Aol AFRE A F AU F7)
ARk AR E o] 45t &4 Qo] Lu9 FEE 2HEYL W ALTHOIH(B. cinerea)
Mg 2AEA 29e weo] 7.8% WIs) 2.7%E wekew FEW(E carotovora)
153%901 4] 3.5%2 ZHAF9]I(Table 1), $FE 30% o]4 =715t th(Table 2). X 5(2008)
e 37 <8 WAL AL A9 A5 £HE 57% 715 B AFEL 71% AL,
3359k A Aeletd A7 (Podosphaera fusca)®) A vl-$- AHAUE I3
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ex9 5 5 879 24EL 58 ¥ #E = AoE YEgoen(d F, 2007), &
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ZAET A T(1992)2 LEE 22404C, FUSFEE 70:5% T A 87 2908 A3
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Effect of air-circulation fan on occurrence of gray mold and soft rot on lettuce in

Treatment Gray mold (B. cinerea), %’ Soft rot (E. carotovora), %
Air-circulation fan 2.7 3.5
None 7.8° 153"

*Incidence of the diseases in spring was not significantly observed even for non-treated control.

Y Treatments with same letter in each column are not significantly different at the 0.05 probability level by

t test.

Table 2. Effect of air-circulation fan on lettuce yield in autumn

Treatment Plant weight, g* Number of leaves
Air-circulation fan 138° 22.0°
None 96° 182

* Treatments with same letter in each column are not significantly different at the 0.05 probability level by

1 test.
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Table 3. Effect of lady beetle application on aphid density and vield of Chinese cabbage

Number of aphids per plant Yield
Treatment
Before After Plant weight, g | Number of leaves
Lady beetle 22 0.3 105 19.5
None 25 0.8 102 18.8
2. ¥l 3=(2007)
e AS 70 2T 270 3EGE 79 BAHSER 33 AHEY AR FENE
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carotovora)E 45% 1%, =W (P. brassicae)® BIVFH(E polygoni)E 70% o]/ EAYo]
7+ 452 tH(Table 4, Fig. 3). d32] 87kl tidh A d+ts 2 45 5, 2008),
sxelzle] &, 2008), AAVEF 5, 2008), 7HA, H=Zalsl, EotE, HEEE 59 7}
Az ZAEA 5, 2009) 5T A ZFEo g £y I Ay FRFe] mudHth &
A, AE FE2EQ Neem FEEL AIAE A FAgo) wia) Wa) Lol tha JAH
o, 1 B FREA @ik fo)A rlolA HE) wAlE BHeR A8kl 3
Bzl Puldx, FYEL, oludt, BABA, Fabd, 71 EAL, WUIR ] 250~1,0000)
Ao e] A3} S AW (Glomerella cingulata)™} 75-21% 3-8 (Botryosphaeria dothideay?l ™&
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Table 4. Effect of COY and Neem extract on diseases incidence of Chinese cabbage

Downy mildew Powdery mildew

Treatment Soft rot(Incidence rate, %) (Infected leaf area, %) (Infected leaf area, %)

(60) ¢ 12.8° 28 1.4°

Neem extract 20.4° 5.3° 2.5%

None 23.5° 7.2° 3.4°

* Treatments with same letter in each column are not significantly different at the 0.05 probability level by
t test.

Fig. 3. Effect of COY on soft rot(Top: None, Down: COY)
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G E 9 %Aﬁ Z71° %%@aﬂ(ﬁ axyridis)E FYstd AG &2 YEg ) +F olst
2 Y 4 AUHTable 5, Fig. 4). TR E= ol 6ol 7450 ¥33k3 lon, $-¢
vhepel B o e Alot 2 e 711 of Ao} B H(H. axyridis)= AF0] BeotE
REFD E3AAES 242 120uke] 9} 25708 & AdAlstel EAEo] Hold Aoz AdeiA
ATHA & &, 2000). F-2E BE5S 4Tl MY HE7bA AAHAA 44 FHg 73
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Table 5. Effect of lady beetle and primary parasitoids on aphids occurrence

Number of aphids per plant®

Treatment
Before After
Lady beetle 10.6 2.7
Primary parasitoids’ 12.8 42°
None 1.5 166.5°

* Treatments with same letter in each column are not significantly different at the 0.05 probability level by
t test.
Y Parasite rate of primary parasitoids on aphids was 82.5%

Fig. 4. Aphid predation of lady beetie  Fig. 5. Aphid mummy by primary parasitoids
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Bkl BTAIS shihby A g althzhauto] e 2(Se-NPV)E & HEHL B¢ ¥
ahysrel WA AT 75.6%2(Table 6), 242t @& Mg Rohs 4] A7t w3 &3
W& E el el AE NPVel FA) &7} glo] BTAY &5 el E4 A Aeldle

#Fo4 A= Aols Holx ot

Table 6. Effect of BT and/or NPV on control of diamondback moth and beet armyworm

Insect control value, %
Treatment
Diamondback moth Beet armyworm®
BT 38.5 456
NPV ND” 56.2°
BT+NPV 36.8 75.6°

* Treatments with same letter in each column are not significantly different at the 0.05 probability level by
t test.
YND: not determined

U369 BTAE E38te] AXsH FEW(E carotovora), =B (P. brassicae), B7HF
H(E. polygoni)®] R0l EAEA 7Aoo, SHW(A brassicaeyS F-H et & Aol
7} 9l th(Table 7). ©] S(2008)c] Fo] Wajol 3 daFo a7 AT A7 S8,
Boley, =9, SAgole A3} gigloy, AFHEe T B S 53%c) v
29%2 Aol B} Utk dEe Wl WA &z i ZAE, o sl el 2ol
7} Qe Ao g BT wWiEEUKP. wiostella)d S, exigua)= 32 BTA|
o EF A o3 #AY "=t AU TK(Table 7).

Table 7. Effect of COY and BT co-application on diseases and insects

z D9wny Poyvdery Black spot | Diamondback Beet
Soft rot mildew mildew
Treatment . o (Infected leaf moth armyworm
(Incidence,%) | (Infected leaf | (Infected leaf area, %) (No/plant) (No/plant)
area, %) area, %) & 7 p P
COY+BT 6.4° 2.5° 1.4° 3.1 1.8° 0.6
None 12.2° 5.6° 46" 3.7 3.5° 16"

* Treatments with same letter in each column are not significantly different at the 0.05 probability level by

t test.
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3. 4(2008)

THE Bl A wols el wAYo] Aulste], FA Tl AvLEE(S. vesicarium
Wallr.)3} SW(P. alli®] FAEL 1~5%) B3} A TH(Table 8). 7H&olle Ald37} A
A Aol EY(S. vesicarium Wallr)3 ¥ (P. destructor)©] Boll vt A &o] Egto
M, Neem FE2E& X e3lH T W(P. destructor)®] Aol F-Aglel Blal| 60% o] 2ot
ot

Table 8. Effect of environmentally sound materials on degree of diseases of Welsh onion

Spring” Autumn
Treatment
Downy Leaf Rust Downy Leaf Rust
mildew blight mildew blight

Field 7 3 1

(60)'¢
Greenhouse 0 1 1 7 3 1
Field 5 5 1

Neem extract

Greenhouse 0 3 3 5 5 1
D. sibirica (Greenhouse) 0 3 3 9 5 1
O. laevigatus (Greenhouse) 9 5 I
30X dilution 9 5 1

Sophora
flavescens 50X dilution 9 5 1
extract 100X dilution 9 5 1

(Field)
200X dilution 9 5 1
Field 9 5 1

None
Greenhouse 3 3 9 5 1

*Degree of disease incidence: 0~9

%?'5}1% F2 3EZ WA sapporensis)®] 7Vl 37t Zch B AA ] o7 S EAY 2
A B A9 gy, AZul XD, sibirica)®l HEle BFWA. sapporensis) S
WA A s7E B v £ 1.8utE st wold A 23%2 FAE £Y F AN TH(Table
9, Fig. 6). ©] 5(2008)°] &2 Zalol 3+ Bacillus sp., AAAZ=A+E 24 F2F &£
A, 4 Y-+pyrethrin A, azadirachitin, 2+ FJA 5 JA&H /7] s4A e a74& 3
g B A, 2lAF P Eo] 17-24%2 FAH 8] 22%% FAH R FoA e A
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ol Holx] grgtth wetA AlFol fEET = Ot 18 sAAY F8) gA &

& vjdof| o}
= HaUt e Ao Asd nBNECAANO. laevigatus)®] FEVPI(A. sapporensis)
o ARAFE g, ol vBNE L AANO. laevigarus)7} FAE G Foll Tk A Ho]
22 334, sapporensis)oll HlalA s E347) gl S3tdh A3 S 0] 43 slFe A&

A AE AR Ve AR SHET e, fHe AdREd g o8 FFY

WAL A, Ul 25k el HFHHoH, NTAAE wA G2 3ol OB
AHS A4 ol gHT AT, 2000, FUlAE 19903T) FHEE Aole) & ol (Phy-

toseiulus persimilis), =47V E (Encarsia formosa), ZE WP ATIHE (A, colemani), T E N

EX WO, laevigatus), F-FEEH. axyridis) 5 B3 BFo] o]Fojx 1 g}

Table 9. Effect of environmentally sound materials on the number of A sapporensis per

plant
Treatment Spring Autumn”

Field 7.4

CcCoy
Greenhouse 23 7.7
Field 7.1

Neem extract

Greenhouse 2.6 7.9
D. sibirica (Greenhouse) 22 59°
O. laevigatus (Greenhouse) 7.1%
30X dilution 7.6
Sophora flavescens 50X dilution 79

extract
(Field) 100X dilution 8.0
200X dilution 7.1
Field 72

None
Greenhouse 2.4 7.7

“ Treatments with same letter in each column are not significantly different at the 0.05 probability level by
1 test.
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Fig. 6. A sapporensis predation of D. sibirica

V. o L+
de] TrEA A F i AR R A exd $5E 2As) U AW Tgoly
(B. cinerea)y™ T-EX(E. carotovora)®] ZrAHE O BT 30% oA Z4E T w9

AR des A2 F3HE. ayridis)2t SRRV, colemani)E PAELS 3
A% ZHAaHdTh Gt BTAE E3tele] Axsiy wjse 22y HA(E. carotovora), vt
(P, brassicae), BIFEHE polygon)®] WAT wF NP, wlostella) T SRS
exigua)®] U W=7} AAS A ZAastdt 39 =T (P destructor) T L Neem F%
=& Aelste] FAE] tiH) 60% ol W& < T el SaE dEse Ay
o ofsf 23% A=A

[=2HTY 1 2009. 3. 13, =843 1 2009. 5. 15. HZFE=EHSFY © 2009. 6. 9.]
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