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Effect of Inter-and mixed cropping with Attractant and
Repellent Plants on Occurrence of Major Insect Pests in
Organic Cultivation of Chinese Cabbage

Kim, Min-Jeong - Shim, Chang-Ki - Kim, Yong—Ki - Jee, Hyeomng-Jin -
Yun, Jong-Chul - Park, Jong-Ho - Han, Eung-Jung + Hong, Sung-Jun

This study was evaluated the effect of attractant or repellent plants for establishing
push-pull strategy for insect pest management of organic Chinese cabbage cultiva-
tion. The attractant or repellent effect of Ten plants, marigold, rye, Chinese chive,
lettuce, chicory, Nongwoo-chicory, crown daisy, Treviso, green leaf mustard, and
red leaf mustard were evaluated against diamondback moth, striped flea beetle,
aphids, brown-winged stink bug and cabbage stink bug in organic Chinese cabbage
field in Seosan in 2012. Of the ten repellent or attractant plants, rye and chicory
attracted significantly brown-winged stink bug and cabbage stink bug, respectively.
Aphids ate attracted significantly to the rye rather than the other plants. Leaf
mustard was attracted cabbage stink bug and brown-winged stink bug in order.
Cabbage stink bug was attracted by only a combination of lettuce and Chinese
chive. Diamondback moth, striped flea beetle, aphid, brown-winged stink bug and
cabbage stink bug were significantly repelled by single or combined cultivation of
crown daisies, Treviso, and leaf mustard in organic Chinese cabbage cultivation.
The results above-mentioned indicate that selected insect-attractant and -repellent
plants can be used as tools for integrated pest managements of Chinese cabbage.

Key words : inter-cropping, attractant plant, repellent plant, insect pest, organic
chinese cabbage
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Wl ol MASE AETHE At SlFe] FRel met WA W3] Pol e
Aol th2y] mEol AN SEe] WA ol RE s Azt 1 % B
AAAE FHslodok STHKim et d., 2009; Lee, 1990; Seo et a., 2009). =]

I o
o

of L of A

FTANEE 20123 7]+ 1817k 63 EO R A GAF A oF 78.0%F AHA S}
7kl F &5 AEOE(KOSTAT, 2013), 71 A= A=A o= wf9- FHe| sfo] 1 a9
71% B e S 4 Axrt FFE HAIIE ok 53] vjFo B 8 8

%, WFEt(Pluela xylosella) e F2 AAstge] 2 v F1 e, AdHes
oF 109} 2] olge] WAm o] 2asE Aoz dA YTKKim et d., 2002, Taekar
and Shleton, 1993).

A Yol A BaE AMadFY TRE 145 867 318F ¢l o|21 gloH, o] F
olA M FEIY, ALEF, SolF, FALAR, 2471F0] 5& T87Izto] g, M
o] st At TAYA NI B HFER
et a., 2009)
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et a., 2005; Cho and Lee, 1994). &3], v FF11o] that 771 <Al (Noppun et ., 1984), 7}
HhH| o] EA|(Hama, 1986), 333 #l~#o] =A|(Liu et d., 1982) ¥ < IGRAIS ] 254
(Noppun et al., 1984)} v E 2FA|Ql Bacillus thuringiensis(BT)#ll(Talekar and Shleton, 1993)
of o]Z27174A thefgk kAl Sl el Al A o] STkt Q1o wa i FAfufEEnl of
Uzt 184 - f71E wiFAuel AdoXE tietdo] Alge AAotKim et a., 1990;
Cho and Lee, 1994; Furlog and Wright, 1994; Cho et a., 2001)

BallF WAE 3 Aot s AEA FIEnt o} S d T EAE
do7|a 7] wEe] dAlFFS FAstHE A7 83| o] Fojx 1l tKCho et al.,
2001; Kim et a., 2002; Matthes et al., 2003; Powell and Pickett, 2003).

Hj Seol] A sk Tkt dlFo] A A WAE HsliA T BAYHE

< Aoy BT 22 HAES o] &3l W, AEFEES 9l
E o] &3 Y Sl de o] 8= ATh(Lim et d., 2007). =
HAA A#2] Xenorhabdus nematophilad}t Photorhabadus temperata ssp. temperata)s= 1| A
FoFQl BTY BAgS A SV oM, oldt ZEHAAR Alds o83t Al
& AE FFe ALt A7/ Y Jti(Seo and Kim 2009; Seo et a., 2010).
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U A F 71 STl A S-S WAlShE Slee A7) F 103 ool 7 Bk
3, ANHOZ = AlFol A AEI = TAAE FYIS AHgSE AU P B
ko Uﬂl, 5o g HARLE o] &3 FAA, HZ ol g, 2 =& W ol ATHLim et
., 2007). A =AM fFrle A& ¥ s AR 559 Ad HE FEES
NeemFZE &, MarineFZ &, A 5= (Pyrethrin) 55 &, 15X (CapsaicinF== 5 1009 F°]

FITHRDA, 2011).

Push-pull (713 2} §-21), Companion planting(:545H] &)o]&k ZE& ol Lgjve} E7lo
Ale B4 80 So]tH(Cook et a., 2007; Finch and Collier. 2011; Parker et a., 2013). 712}
U HAR T TR a3 ozt A R e R sk YT F jle
AR o] g wZel “ofze7te] AR HHOFE frlEgel tet THoE |
2E3 Q) TH(Hassandi et d., 2008). oFZE]7}ol A= 71T <} -0 2%t 3 FA| o] 7S
FT, AT 5 AT A=S JHelste A3 URlE a5 s Ade AeR B
2= ATHPyke et d., 1987; Miller & Cowles, 1990; Pickett et a., 1997, Smart et a., 1997).

T E FlAEH 794 ES o] &3 M sl 2 F2A A=l BaES]
=dl AATE FUtolA JHAE ERXER o] &3t FAHYE SHFHOE {fAFHL
m(Kang et a., 2011), 24 F5F FAANAE v, 154 oA %, ASH, dgnE
0] MFE 71HEe ZoE HaE Oiﬂ(Seo et a., 2009), AR, B2 5 72 A3}
I gl thete viFHEYHH Y FJEAE AET A AAANY FAaRATF P
=2 Ao HIHSTHRyu & a., 2012).

7% v 27 o83 Frled e MRS A7 oy 53] AMaF
= AZFe] Thelol od FEFtAE B8 FH Arb AEst vXe FEke] wig A
a, FE AL 8] wwo JEE AR S A7 o] HASAINHCook et a., 2007,
Ryu et a., 2012), 3l 52 A& 02 HAS7] wiol A7} wf-g- o H 1, —w—F/H@—‘?—H |

A
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EEEHo|Y frobs 5 AEZHOZ WAV 7hs3t 7o) EEo] &8 Jlont 3
o TR g A 71ol wret A a7 Hold 5 Qlo] WAl aFT IA o}xl 53 7o
9Ho g 24 ATHKIm et a., 2002; Seo et ., 2009).

mehA], B AFE FUollA 7] AFaAlel e FRAIAET 19 AE o3t 5

AEAE FRATA B2 ALALAA A S 5 7 1
s W F8 Aol F 42 D AN EAI} Y

5 W% A Ege] A 8etge u U a8
GRS EL



683 AR AR08 AP 85 NEE B THE

ro
ol
i)

| 7 F 79 EES S 23S Tl alSel 719 =
2 E(Afn can marigold)¢} &2 7} 1%

&, AAA, AAZNE et
7.% 7} CR(Clubroot resistant) Al 5-2] #

[eXe}
NI
ol
H

=
4
(o0}

SL ¥ i

E o

]
nn

}E = OHI
T

Zo = Mutd w2 Tx =

T ®wS B, ™ 7

—

VP F(EHtel )9 TS AV]dlE FE(TFETHE) FE5S AHESIATHKIM e
a., 2012).

el € 719 A EY SFEAVE AEEE A 540 @50 ujF gAY R w2
A A =5k 329 A9 FustA] ga 20129 39 F4 Aol Bl 938ty
AHESEATE Bl B2 A 25U A= 728 SEXE HEALEE o|&ste 9F3t
Rom Htol {a: 15~20C & frAstAA a9t 2AES WASHHA 2404 S5
sHAt.

2. 2%

n2

5

97}A1 2] {21 & 7|92 F2] It AHEgE S FS 7] v FAN] 2o A A Ay
3k BT A (Cabbage stink bug, Eurydema rugosa), 4% Aj(Brown-winged stink bug,
Nezara antennata), =l =% @ (Striped flea-beetle, Phyllotreta striolata), S E-F(Aphids),
H} 5=F 1 (Diamondback moth, Plutella xylostella)oll tiste] 71atitt. B & 52 7H
A v 2ATY Ao FAE, 7194 &, Tl F2E A ¢+ 2 A HIEY

(17x25cm)& ©]8-3te] HAUEE ZASIAT

AR 9Tl ARolN FU4 BT 7154 B S AW A 20129 S Aake] §
- 4 vlelEE, 39, AAK, 5 107140 4L o] g3l

T Egstel A 2FS WEO] B} /HE Arlel BASE wFe] Fas)Fol

W )9 flEsE Ads,

o7kA o] B Zhzke] A S wek MFHY A71o] wRe] WiFsHE A7 ek v

2 ESAL HFol KBS Fg. 13 2ol MFE Aolo] i §7)% wWE A4 A
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Table. 2 Effect of combinations repellent and attractant plants against insect pests in
organic Chinese cabbage cultivation in 2012

Average number of insects/10 plants

Inter cropping Cabbage | Brown-winged|  Striped Aphid Diamondback
stink bug stink bug | flea beetle moth
African marigold + Rye 1.0d 4.8a 5.8cde 1.1d 4.0a
Rye+ Rye 3.3b 5.3a 4.0ed 18.4a 4.6a
Rye + Chinese Chieve 35b 4.5a 5.3ed 8.2c 2.3c
Chinese Chieve + Lettuce 45a 1.8b 23e 3.4d 1.5d
Lettuce + Rye 0.5e 0.0d 3.8ed 12.1b 0.0e
Rye + Chicory 15c 1.8b 10.8b 2.8d 3.3b
Chicory + Crown Daisy 0.0f 0.0d 9.0bc 0.0e 0.0e
Crown Daisy + Rye 0.0f 0.0d 5.8cde 2.4d 0.0e
Rye + Red-Chicory 1.0d 0.0d 16.3a 2.3d 0.0e
Red-Chicory + Treviso 0.0f 0.0d 7.3bcd 0.0e 0.0e
Treviso + Rye 15c 0.0d 4.5ed 0.0e 15d
Chicory + Green leaf mustard 0.0f 0.0d 4.5ed 0.0e 0.0e
Green leaf mustard + Rye 0.8de 0.3c 9.0bc 0.0e 0.3d
Red-Chicory + Green leaf mustard 0.3e 0.0d 16.0a 0.0e 0.0d
Untreated Control 4.2a 54a 17.1a 19.8a 5.1a

P54 3,59 Vi ra’ 8 ,5 \

- ¥
MWateiy® ofs? O # ‘ At

Fig. 1. Diagrammatic representation of inter-cropping with repellent and attractant plant
against major insect pests in organic Chinese cabbage cultivation



690 AN A7 - 87 - AP 52

N
¥
=z

PN
fo
=3
rlo
o
o
o
N

4. AR

7y Ag] HAEE sty 9ske] Duncan HAE AAISHH 2™, Duncan AL SAS
Ingtitute, Version 8.02(Statistical Analysis System)E ©]-8-3le] 2 A|SFATHSAS, 2004).

m.Z =
L #71% W33 49 2 719148 A%

20123 S AAke] 71 A s 7ol A %‘33}5— Hj =g, v s, WY,
HE g gl Aol ta mEEs, &9, §5, AdF, A7, w27, &
Zb Ednla 8L AR 5, o7FA 9 A=l ik 72 =2

T2 HEAHYE A7 559 TS FAskA e, JAR=F(23.2012/F)e] A
T7F 78 Btk AAAE A9ES AT 559 dFe U Uﬂ] 53 W=l
gl@aosrtel/F) et midiedA(11.2vkel/F) o] WA 7E 7 wekth obwl 2t il s =et
e 44 2R ssvs OOIOF%E—H] ot gzt Mgl E == WEAHE(5.3vH/F)
o BFF T AS(64rtElF) e FUsIoH, dFe= ﬁao”ﬁ?ﬂlﬁﬁﬂ}ﬂ/—r)ﬂ A% =
(G4rtEl/F) e fFolshks Aoz AN FAIRE 107HA19] A= § A7 e Y=
@B6mtel/F), &2t wiFE U AS(2rtEl/F), AAAE WS9Ed(19.001)/ —7*)‘3_}

ANeh= 1= 278, EdHlLds 659 SRt =dA,
AR A, WS, JYE, FSu)e] FAEA FSktH(Table 1, Fig. 2).
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Table. 1 Evaluation of nine of repellent and attractant plants against insect pests in
organic Chinese cabbage cultivation in 2012

Average number of insects/plants

Inter cropping Cabbage |Brown-winged|  Striped Aohiq | Plamondback
dtink bug | stink bug | fleabeetle P moth

African Marigold

(Tagetes erecta) 00(x00) | 00(00) | 53@14) | 00(00) | 64(x2.3)

(Secajezre wle L) 2.4(+1.4) 33(+11) | 00(x00) | 232(x4.1) | 53(14)

Chinese Chieve

(Allium tuberosurt) 00(x00) | 00(00) | 00(00) | 00(x00) | 00(x0.0)
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Average number of insects/plants

Inter cropping Cabbage |Brown-winged|  Striped Aphid Diamondback

stink bug stink bug flea-beetle moth
(La Ctu';am:;tfva L) 00#00) | 00#00) | 36(Ll) | 5421 | 00(z0.0)
(Cichoriimcio%,bus 0 00#00) | 00(0.0) | 00#00) | 36(L3) | 00(0.0)
(Cich;?ﬂﬂmjs 0 00(00) | 00#00) | 00(00) | 0000) | 0.0(0.0)
Crown Daisy

(Chrysanthemum coronarium )| ©O#00) | 00@00) | 00#00) | 00(:00) | 12(205)

Treviso

(Cichorium intybus) 00(x00) | 00(00) | 00(00) | 00(x00) | 00(x0.0)

Green leaf mustard

(Brassica junces) 11.2(#2.1) | 43(#16) | 195#23) | 00(00) | 4.8(x13)

Red leaf mustard
(Brassica juncea)

00(x00) | 00(00) | 19.0(22) | 00(x00) | 00(x0.0)

i
IS

EgHl & A A -5 7] AAA- G =AA {2
Fig. 2. Screening of repellent and attractant plants against major insect pests by inter-
cropping in Cold season’s organic Chinese cabbage cultivation in Seosan in 2011
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ojgld EH7} 7he ArlelE FLT AAE & F A=A FIs] fldte], 2012
7+ 7] °ﬂ T Ak BAI f71E wFAE FTEERNA 5 2o AR A,
Az, &2t SO GAFE AR AP AAEA

0572 #2 9 7194 ES o] &3 147bA o] xqste] wiFok Ex49 A FA ol
A 5%9] ST MAFTE 7P Bon, 147k AE2F F 5/HA ) AE2 (W
"+ 7)ol M= A n BT o2
&2 Z AL ATh(Table 2). 3 AR+
Flot FAfelol nls) LAyR &5
HEE W 208 ZAFIG 147HA 9] A 2% 7o slFo] AT HE =4
AF+EH, AA S, S2HEUE ACEH wjFdEHrE Bk 2o A
TR viee A e} wj S} B sk AR AT 53], 14714
o HExdT P AWt T2 2R AAAEA VL, AAR+AAA, FAA+H AL
o] Exte] A wiFH =98 (45~-16.00t2)/F) Wk WS o m Fg. 204 Hol= AAH
Hj o] FFAdel A3 AdE kA RE=S Z70Rt MSE F= A2 e

Teble 37} o] 147bx| 9] A= x3tel| we w52 o5 de] F&& AR A3t F-42
T At 159 Foll= 343%cl A 459 Fol= 81,9%=2 1 FE|Fgo] A&KH o7 s}
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16. 7%= s I3l F&o] ZAE AT 53] AAR] A5 H3 559 siF 9 st
ZALE A ekttt AdAS YElhd ZuanE v 27 AAR, FAAAES 2F¢S AS$
FA 2ol vl 84% o] sFrIR BT} Qlo] &)= vl Sl HIE FA g A

% zAEAT

Table 3. Effect of inter-cropping with repellent or attractant plants on management of
major insect pests in organic Chinese cabbage field in 2012

Percentage of injured plants (meanstSD, %)
Treatment
15 DAT 30 DAT 45 DAT®
Control 34.3(x0.06) 70.5(£0.04) 81.9(+0.05)
Green leaf mustard 0.0(x0.00) 0.0(x0.00) 0.0(x0.00)
Red leaf mustard 4.8(+0.05) 9.5(+0.10) 13.3(x0.08)
Crown daisy 5.0(x0.06) 8.2(x0.12) 16.7(+0.06)

®DAT : Days after treatment.
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Fig. 3. Effect of repellent and attractant of major insect pests by inter-cropping in organic
Chinese cabbage cultivation in Seosan in 2011
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Hj F=2un], wjF=Ful 9l Ao® Btk & APdME & ATl 6w
Aol Bokal I gFo ' wiEF:Y eolflen 53 JYEe] g tiiE 2l £

o wjFele= FlE FA skt
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< F = Us AR AsHEY

webA] FE {7)E v FAN] STt A AR 9 23E, AR, AR, AR F
FAAFE o] &3 - TS HYPdttd B a9FQ {f71F wF F8 d5HEr 7
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A=At M@eaAE 22 FobA fAsth AREE B AEnd £Uo] HY
o2 HAHAT AL Hghe A, 24N DA £02 FASAT s
4o} BE BAAEe] RARAT #4715 MFEANN 27, B, ZAA] B
Er EgAee MFEE, NEEY, adedA, A8, 2] B
73} A AF F9 8 AR R T A5

[=EHFY 2013, 9. 13, =84 Y 12013, 11. 15. HFE=F4 Y 12013, 11. 15]
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