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Control Efficacy of Entomopathogenic Microagent against
Spodoptera exigua on Organic Chinese Cabbage

Park, Jong-Ho - Hong, Sung-Jun - Han, Eun-Jung -
Shim, Chang-Ki - Kim, Min-Jeong - Kim, Yong-Ki

This study was carried out to identify the control effect of entomopathogenic
microagent against Spodoptera exigua on organic chinese cabbage. In laboratory
condition, insecticidal activity of 4 commercial BT pesticides against S. exigua
were lower than 10% against second instar S. exigua. The insecticidal activity of
entomopathogenic nematode were 33.3%, 83.3% and 100% at the concentration of
1x10%, 3x10% 1x10° nematodes/ml, respectively. Mixture of BT and nematode
showed growth inhibition against S. exigua larvae. S. exigua nucleopolyhedrovirus
(SeNPV) of 10° PIBs/ml showed more than 70% insecticial activity. The yield of
SeNPV was increased as in higher initial inoculation concentration of NPV, food
supply, and growth temperature increased. In greenhouse experiment, the control
value of BT and nematode mixture treatment was higher than BT and nematode
treatment alone against S. exigua. In treatment of 107 PIBs/ml of SeNPV, S
exigua was controlled completely. In farm condition, mixture of microbial agent
and organic agricultural material showed higher control value against lepidopteran
pest including S. exigua than BT single treatment.
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M (Spodoptera exigua)S YUY E(Lepidoptera), B3 (Noctuide), Spodopterassol 4
st B Y T2 qUddle MAE HIRE 4259 7|57 dEA dom WA 8

o7 F9 A& 97} A3 slFolthAhn et al., 1989; Goh et al., 1991). 3] w3
oA sRhvpdo] TS A9 a7t wEA YERH(Kim et al., 2009), AT A
Hi =8 f52 Al thg A3dAgdo] Eof AIZF oJH K Luo et al., 2000). TS0] 7]
SHoA e sphptol] thate] AR ofA7E BEate] Aol o] go] ¥ & Adsolth
A wF F7IAMs 7l AERH frlsdAA S BlEAeL 22 nAAEAAE B
WAAZ o] geta Ut siEHAIE AT AEFH FrlesdAANE T2 4K (oxymatrin),
A Z = (pyrethrin), d(azadiractrin) 52 A EFEEC] FAZE AREH I JATHKim and Kim,
2009). HEF=EE F7IEGAA S A9 oAt Aol T B FFol Hgo] A3}
I F7Fe] dAlA ARl BTl gle Aol doh a8y HZ HEFEES T
A2 71547 F83 2FE A458S Hole 5 34 ke A7
AR e JAe 1HITH vAE A5 vt sttt sl

A Tl mE A ey "ol So7k= s WAA=E FREE
o}, S Ao AREE 25U vl E(entomopathogens)> A Bacillus thuringiensis,

B. sphaericus®} 22

0

a)

==

r

r

M

FHYAA M Beuveria bassiana, Metarhizium anisopliae, Lecani-
cillium lecanii 53 2L Zy+ 18] 3 baculovirus®t 22 LS AA vlo)g] 27 tFE 2 o]
ThKim, 2014). X3+ Steinernema carpocapsae®}t 22 &% Hé%/‘é] A% =3 nA =5 ¥
Foll 23 F A& Aolth. AA Tl ALREE T8 %A V=S B thuringiensis
ojuf o] WAl EATE A YR ‘ﬂc}xﬂtﬂ%ol FAEEE {7 A E 7 A Y
AR-g-o] A z2gk A o]th(Seo and Kim, 2011).
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PR om 2eHUY A5 FAGELS vlE e} st WA 35S A
7S MEste] A FS7HA AE3ATHSeo and Kim, 2011). o]¢} Zo] o= A
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Je)zA0] W2 SeNPVE AAEEm Ao A mlAEA Y] A=F e )3t HrE 95
NgATE JARGEH R A B4 £ 7 HeE kel 92 Duncan®]
57 % (Duncan’s Multiple Range Test) & HI W3}, 5%2] fo 502 Fr}slgt
BE EAEAL SAS 9.1 (SAS Institute, 2003) ©]- &35 Th.

m. Za kS

L AW AFAE

A ol Fvl=l= BIEIA= B. thuringiensis subsp. aizawai®} B. thuringiensis subsp.
kurstakis THEE A&, o] -9 Al o] &3 HIEAlE 11 TRl d
o] 28 oo FFol st HFAEATE EA FUTHFig. 1). Fig. 10l o] & ofAl &
SHK(B. thuringiensis subsp. aizawai NT0423 powder)ES A 8lsle] F=¥ A58 S Qg 4
I AFe A A= 2x10° cfwml A QR s0uivEF EE FEAAME AT 7Y
3 974%2 ¥ VS B oy I 99 FEAAE 50% nnte g a3y} vA et
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ol Wl 3x102 mlel/mlol A 83.3%2] WAIZIE Kol B Ao A= BEA BT} = 53}
£ AT 7t AUTHFig. 3). HARE FFHLAY S = sy A E siM e o
A o =Xyt BesitgE AL & 4 YAk
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Cumulative mortality of Spodoptera exigua by feeding of BT pesticide (Bacillus
thuringiensis) at the recommend concentration. Each treatment was tested on 10
larvae by 4 replicates. Bars indicate standard deviations of means. Parenthesized
number is convert mortality by Abbott’s formula.

* BT-Al: B. thuringiensis subsp. aizawai NT0423 powder (2x10° cfu/ml), BT-A2: B. thuringiensis subsp.
aizawai NT0423 liquid (5x10° cfu/ml), BT-A3: B. thuringiensis subsp. aizawai (35 dbmu/mg), BT-K:
B. thuringiensis subsp. kurstaki (8 biu/g).
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Fig. 2. Cumulative mortality of Spodoptera exigua by feeding of BT pesticide (Bacillus

thuringiensis subsp. aizawai NT0423) at the different concentration. Each treat-
ment was tested on 10 larvae by 4 replicates. Bars indicate standard deviations
of means. Parenthesized number is convert mortality by Abbott’s formula.
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Fig. 3. Cumulative mortality of Spodoptera exigua by feeding of Steinemema carpocapsae
at the different concentration. Each treatment was tested on 10 larvae by 4
replicates. Bars indicate standard deviations of means. Parenthesized number is
convert mortality by Abbott's formula.
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Seo and Kim, 2011). ZFHAAAAF] 2S¢ 259 WY 9L 7| = TAANYES 7}
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Fig. 4. Cumulative mortality (left) and development stage (right) of Spodoptera exigua by
feeding of Baciulls thuringiensis and Steinemema carpocapsae mixture. Each treatment

was tested on 10 larvae by replicates. Bars indicate standard deviations of means.
*Bt: B. thuringiensis (2x10° cfu/ml), Sc: S. carpocapsae (2x10* nematodes/ml)
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R FTHFig. 5). AFFEEo] W2 SeNPVEY] &2 A Ax A 29 3 20C oM =
20%2] AFE&E 24T ool = 70% ©]d9] AF &S HAFUY. ol 57 845
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Fig. 5. Cumulative mortality of Spodoptera exigua by feeding of SeNPV at the different
concentration. Each treatment was tested on 10 larvae by 3 replicates. Bars
indicate standard deviations of means. Parenthesized number is convert mortality
by Abbott’s formula.
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6). Kim 5(2004)2 SeNPV7} bl f-3ollA 28C oA 71 =& Aahe Hoj&

Eﬂo}&’iour B AolA= 32C7t % =2 ANEFE B AHEsset AsEdS

ZHZTHE 30C o)1 2571 o a&Folgt ATHET Choi 5(1996) 5% 52 20C ol A
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NPV S5 AT R Wel ke NPV £4 9 4 712591 ATt 2.

L g2 AFME AR 23S RojEy ;n}(Klm et al,, 2004). T+ F= A7t =&
T A mgo] AujFoez "Hojx 7] wiEe] 107 tHAl/ml olstE HEsHE Aol HT
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Fig. 6. Cumulative mortality of Spodoptera exigua by feeding of SeNPV at the different
temperature. SeNPV was treated at the concentration of 1x10" PIBs/ml. Each
treatment was tested on 10 larvae by 3 replicates. Bars indicate standard devia-
tions of means. Parenthesized number is convert mortality by Abbott's formula.
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Table 1. Yields of Spodoptera exigua nuclear polyhedrosis virus at different temperature

Temperature (C) PIBs/ larva
20 1.5x10%
24 4.4x10%
28 5.7x10%
32 9.7x10%

* SeNPV was treated at the concentration of 1x107 PIBs/ml. Means followed by the same letter within a column
are not significantly different (p<0.05).

Table 2. Yields of Spodoptera exigua nuclear polyhedrosis virus at different inoculum con-

centration
Inoculum (PIBs/ml) PIBs/ larva
1.0x107 2.8x10%
3.3x10° 1.6x10%
1.0x10° 1.2x10%°
3.3x10° 6.2x10"
1.0x10° 4.4x107

* Means followed by the same letter within a column are not significantly different (p<0.05).

eAzANA 2FHAAAZTE HEZ BAAE S S u dEAHYRY &3 2o

} A ZERT 7P =A WS THFig. 7). AW Sl EZ Y4 Aol
o EFAY7E 7 rAEL =AY} AFaHA AolE B
oA FUAT frFo AHE A= AS FRlsAL FFY 7Ixto]l AA 243
A adrt dpihpe] AEES HolEgl= %o | o E AlRH
o ZAo A %i— HE AR 2 A7} oje]& s 7 vAEAS £Fos I
E AT 7 A& AR FoHTh 2HA ZFH A Hte]|H 2?0 SeNPVE FRbvt
Zoll thal 10° HAl/mlE =0l A 87.5%, 107 HZAl/mls =l  100%2] F& WAl a3}
H o] FATHFig. 8). SeNPVE} 22 @L‘E}ﬂxﬂﬂ}owﬂ*«l 49 30C o] 2o x a3
7} =93 €EHA Ao(Kim et al, 2003), ==7} = AFa9rt 43 9ojx= ¥y
AAE vwslg e W 2 AHolgt & 4 M‘ﬂr(Kim et al., 2006).
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Fig. 7. Control efficacy of Bacillus thuringiensis and Steinemema carpocapsae mixture
against Spodoptera exigua of chinese cabbage on plastic house. The same letter
over the bars in each treatment indicates that there is no significant difference
among means (p<0.05).

*Bt: B. thuringiensis (2x10° cfu/ml), Sc: S. carpocapsae (2x10> nematodes/ml)
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Fig. 8. Control efficacy of SeNPV against Spodoptera exigua of chinese cabbage on plastic
house. The same letter over the bars in each treatment indicates that there is no
significant difference among means (p<0.05).
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Wi o] 83 tHKim et al., 2013). FIAAEAE o] 83 57 TAAFAAE vAE EFA
g oA s F2] EAgo] vl wEA et FAYFET WA UEET v EA] ©EA g
T MAE ETFAYT EF URlE AA dE= 22 WlF2719 025719 0.280 ] =2
FAE 07580 433e] wEtoy, g mAdE STl 2719 0.087E =
HI B eh=A 2] 7H0.2vkel)v A 2l (0.25vke])ell Bl Aol s W kth(Fig. 9). AWA
A AR HE gEAETo 2 i WAE] olfHohe A Fuhie
DAl =& Ao ¢ & HHﬂQ T e EFAYTE Basite AS gl
T AT 2 wiFe s et FevtEddd Y] dErt AEe] Ekedl, olE e

= nAE EdA TN 719 0.057H 2 B EA g=A 8T 03701
o} X 9 el ol IAFEES FASE & AIEFAAE AHEdr] WE
o2 Aot dF wF FrIAE Il A sFHAE f18) HIEAT XEsr] = St
U, B AgAAE nFsE o e g =017] A e AEFEE AU 2L

puid

%

W Spodoptera exigua

B Lepidoteran pest

Q
m

Leaf beetle

Q
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Mo. of larvaefplant
=T =
W

Q
P

o
-

J

i Bt Control
Treatment
Fig. 9. Control efficacy of microbial agent against pest of chinese cabbage on organic
farm. The same letter over the bars in each treatment indicates that there is no
significant difference among means (p<0.05).

* Mix: Bacillus thuringiensis + oxymatrin (1st treatment), B. thuringiensis + SeNPV
(2nd treatment), Bt: B. thuringiensis treatment.
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B4 vAES o] &3 wlF IS HAISH] % AlES AASE A, Ay
Alzol A== 49 vlEAlE I Ihgy 5o g8l 10% olshe] A%
L 2EHYA AF AS sl tisl 1x10% 3x10%, 1x10° vFEl/ml
7} 333, 83.3, 100%= YEFSTE BlE9} WAL HAF9 EFA g ol
3o 594 837t A YER T spi bl tizbA] vlo] 2] 2+(SeNPV)
£ 100 OA/mle] FEA 70% ©)de] =& A4FEaRE HoFQTE SeNPV AY2bge
Z7|ATEE, AR FFTF L A5 5555 SUIRIAT. 2AAF A= vlE
ME EFA 7 A BT guhdel] WA A9 7F %9k SeNPVE 107 THZA /mle]
A1 100% BAEHE BAF]UTE f7uFAw 230 A= AEA fr7lesdAA £
Al A s B2 YRE S dAo] FAEF Y HEGESA T Bt BA U
Epgtt.
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