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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 Hubner). 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
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Hi S 71 ARA] AHE BeA], 12 2 AEsotel] o3 BEs) B a9E HdAst A

E5drIsdolA WiFE EEAMHA wet etk s ReARe dEfet A=
ZE2 Neem FEE(240], nto] )L o]&3ld o, 3711 (Erysiphe polygoni),
1 (Peronospora brassicae Gaumann), F-Z%(E. carotovora) 52 ZAFSIATh HEF+=
ot HHOo 2 A8 03%% AT =X} 08%] FEE XA S AsATHA T,
2008). AR Eol 3t HH o 2= FFH(H. axyridis)2} =8| v Z T (Aphidius colemani)
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Table 1. Effect of air—circulation fan on occurrence of gray mold and soft rot on lettuce in
autumn (proportion of infected lettuce)”

Treatment Gray mold (B. cinerea), %’ Soft rot (E. carotovora), %
Air-circulation fan 2.7° 35"
None 7.8° 15.3°

% 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" 18.2°

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

(Acyrthosiphon solani)e] A2
A o] Bd=H(Y TR 71 Ao 2R R T HA

Fell Aozt e Ao AAZIH.

Table 3. Effect of lady beetle application on aphid density and yield of Chinese cabbage

Number of aphids per plant Yield
Treatment
Before After Plant weight, g Number of leaves
Lady beetle 2.2 0.3 105 19.5
None 25 0.8 102 18.8
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carotovora)S 45% o]}, = (P. brassicae)Z 271 (E. polygoni)S 70% o] Aol
725 AtK(Table 4, Fig. 3). W3H5-2] S7FEH o] 3 WAl A3E HE 43R 5, 2008),
sz e ko] 5, 2008), RAVE(E 5, 2008), 7HA), =7}, EntE, ML ERE S 7}
A7 2AE(A 5, 2009) F I FEo| g FAE ] 1 AHrL Fege] RuEHUY &
W, A8 2229 Neem 2222 Ade A4S Tx2)d vla) Hal 2ol thi oA
GO}, 1 FHE E=gshA] LUtk A8 B4 HE RS B2Ho 2 A8t ¢
BB, dudE Adak, opuedl, BX NS, 44T, 1R, vIIZe] 250~1,0004)
3|4l o] Ak} g1 (Glomerella cingulata) 2 7351121 (Botryosphaeria dothidea)ol thah
A4 AFE s BRi(d, 200)% Yoz, Wl WA avyl 28 A4S AL
of & Aoz AlEHTh

Table 4. Effect of COY and Neem extract on diseases incidence of Chinese cabbage

Treatment Soft rot(Incidence rate, %)° (InfeDcfr)(\elng/eaTiL(:z\;\,l %) (Infzz\tlzgega;n gsgv%)
coy 12.8° 2.8 1.4
Neem extract 20.4° 5.3" 2.5%
None 235° 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: CQY)
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G =9 A 7)o FFEH(H. axyridis)E F A8t G =2 2=E I8
2 =Y & JAtHTable 5, Fig. 4). F3Ed = U ol 60} 7450] EE 3} Q)
yatel &, F37, Aot Z2HE 71918 ofalo} EFH | (H. axyridis) = 8%°] 5ol
SEY 53GES 747t 1200h] 9 2579k & A AlEke] A o] Hojd oz A
ATHAI S} &, 2000). FFHE A5 4CoA 5704 ?<4577}x] 019] 20 WAA FHS &
sted Holo] FFo] Bk ekgkem(uty 71, 2004), % 1~2% 7|9 ANES Fosta
3~4% 710 JAFHolE Foste] AMGEH AREY FAYPS wio} v 2HE = T
T Y ARG Tlso] S E o] Zhar ATHA, 2007). S# PP KT E(A. colemani)o] ALl
M= HAE D=7t A3 Fastgon, 7MEE 825%= vi-f- 9551 ti(Table 5,
Fig. 5). 3, AT F71A8 F7llA slES BAste Sae 271D 103] o)de] 71
Wokal, 1~53] A3, 6~93] AX Fo|Rlow, T WHO = AT T FAAE FU8HA AL
&3t A7 7P Bggon, daAAds o83 A, 14 o8, EYZAA W ol
th(Q! 5, 2007). A(2001)°] &J3hH, Al vl FAA 7hd 7| EANY dn|AZe 2159
AGE sl az7F Ao, Fitd 529 WA 95 Ho|X| itk

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 4.2°
None 115 166.5"

? 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 beetle Fig. 5. Aphid mummy by primary parasitoids
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AEFOR BTAIS syhd A4 st ulo] 82 (Se-NPV)E & AEHS AS 3
whe) WAl A3k 75.6%2(Table 6), 217ke) @ A2 Rohs WA a37h ¥k 39
W FE Lol il AE NPVel WAl 37t glo] BTAlS] v Aok E& 2 Alojdle
fo4 Qe Fole HolA o3ttt

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 45.6°
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.
Y ND: not determined

& BAYs} 2 Fol

7b SL3AK(Table 7). ©] 5-(2008)°] -2 "3l thgt ‘&%‘%-‘4 a9E AT 29 5,
EUEH, 59, @A Cds a3t glloy, AFEEE FAEle S 53% Bl
29%= Aol AL AT d&e] Hel WAl ad= W A=, i Ballel wef 2ho

7t Sl Ao AU, AFFHLC. oot FIIYS. odg)c 245 BT
o] &3 Ao o8] A LEr7} A3 THTable 7).

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

z Dpwny Poyvdery Black spot | Diamondback Beet
Soft rot mildew mildew
Treatment : (Infected leaf moth armyworm
(Incidence,%) | (Infected leaf | (Infected leaf area, %) (No/plant) (No/plant)
area, %) area, %) 70 P P
COY+BT 6.4° 2.5° 1.4 3.1 1.8° 0.6°
None 122 5.6° 4.6° 37 35° 16°

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

t test.



Z) Al e 8 261

ol
ofy
)
Ac)

332

2
:|N£
E(il
B

3. #H(2008)

o5 Foll Al wol= WHale] o] Ak, FA oA AutEH(S. vesicarium
Wallr) 3} =H(P. allii)] A -8-8 1~5%0)] E3}5-th(Table 8). 7FSolle= Al A3} =9
A QulEH(S. vesicarium Wallr.)3 =3 (P. destructor)o] ol H]&to] Wl §o] Eho
™, Neem FEE2 A 2]shH =" (P. destructor)e] A o] T 2]of B3] 60% o] o}
Tt

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

coy
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 1
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

e FE FEUHKA. sapporensis)2] 7Fall Tlal 7 ZiTh @A A Aol 23 Saf W<
A7 ad= A ey, d=ate] X (D. sibirica)?] 2]l F=HHA. sapporensis) 2]
WA ey FA Pl Bls) F9 1.8vkel) Wolx A 23%e] FE Y ¢ AAtK(Table
9, Fig. 6). ©] 5(2008)°] &<] Z3foll thet Bacillus sp., FAAFTTA+E 2 FE25 &3
A, 8 LY+pyrethrin 34, azadirachitin, 212 JUA 5 21873 77 FAAY a39= 7
Fa) B Ay}, =0T dPEo] 17-24%E F-A 2] 2] 2%} FAHOE Fo4 e 2}
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o]& Holx goith Wt AlFel frEEHIL e TdS I18E FAA Y Fal LA &
of g A AF AFE AR Fol| Frlol] &8 FHste] FEHI AE-S v 2o}
= Q71 AS Aoz Alg T v ENE=HA(O. laevigatus)S] IHEUHH(A. sapporensis)
o] AREHE= e, ol vEHNE=AA(O. laevigatus)7t A #H Foll gk Aol
B2 95 UHA. sapporensis)oll tiai A= &7t Qe Zotth A S o] &3 FY A=
A WAE FEY vEs FA0E et e, FHS AEAE tig Ay T/
AAe A, g S8t Adstel] AFstdon, v =2 =9 5o tigh
HAAE A o] &3k ATk, 2001). oM 19903t FuhRE] A o]g]-S-of(Phy-

toseiulus persimilis), &7} 0]Z4 (Encarsia formosa), =#| v}t (A. colemani), 1|E o}

2= (0. laevigatus), F-2H#(H. axyridis) 5 7N BFo] o]Fojx|1 th

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

plant
Treatment Spring Autumn®

Field 7.4

coy
Greenhouse 23 7.7
Field 7.1

Neem extract

Greenhouse 2.6 7.9
D. sibirica (Greenhouse) 2.2 5.9°
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 7.2

None
Greenhouse 2.4 7.7

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