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Control Efficacy of Bacillus thuringiensis against Herpetogramma
luctuosalis on ‘Campbell Early’ Organic Vineyard

Song, Myung-Kyu - Park, Jae-Seong - Lee, Seok-Ho - Lee, Jae-Wung -
Kim, Seung-Duck + Choi, Won-Ho - Kim, Kyl-Ha - Park, Jong-Ho

The experiment of grape leafroller (Herpetogramma luctuosalis) was carried out at
Okcheon area from 2007 to 2009 and 2015. The grape leafroller had been occurred
at a campbell early’ organic vineyard in Okcheon. It’s larva was rolling the leaf of
grape and ate the leaf. So the leaf of grape decreased. In organic vineyards, adult
grape leafroller’ generation rate per year showed the first peak in mid-June, the
second peak in early —~August and the third in mid-September. The larva showed
the first peak in early July and the second peak in late August-early September.
The grape leaf roller had three generations per year. And it took 60.9+1.09 days
from egg to adult in growth chamber (VS-91G09M-1300) which the relative humi-
dity conditions was 60+10%, temperature 25+2°C and photoperiod 16L:8D (The
egg : 1240 days, larvae : 22.2+0.22 days, pupa: 10.6+0.75 days and adult: 16.1+0.45
days). It was conducted to find out the effect of microbial pesticide treatments to
control H. luctuosalis. The 4 microbial pesticides (Bacillus thurigiensis) were
treated twice on the grape leaves in June 11 and 21 at an organic vineyard in
Okcheon. On 10 days after last treatment, the control value of all microbial
pesticides were more than 95%. When the dates of spraying to the grape leaves
were on May 22, June 12 and July 2 each, the effects of microbial pesticide were
73.9%, 93.5% and 43.6% respectively. As a result, it was effective that Bt was
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sprayed to grape leaves on mid and late June for controling the H. luctuosalis in
organic vineyard. And microbial pesticide Bt was thought to be useful to control
the grape leafroller in organic vineyard.
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QdolytaK(Tortricidae Family)y= A AAIZ o2 Yozt AAH Fa& 43l 3l
Fo=E, o7t o B Dol 1 HollA HAS Tetal d& Fol=th(Meijerman and
Ulenberg, 2000). o & 7/NA7} BolAH HAo| 7S ) S HA 3= D& 3]
B Z(CABI, 2009), T dFALH G B RN Aels|F o2 243} Tortricidae Family2] f
d& FAI5FL ATHAnimal and Plant Quarantine Agency, 2016).

=2 XA I3 E F= A oY Tortricidae Familyol, oAl A SH=
Aoyt = =W U (Herpetogramma luctuosalis Guenge, 1854)0.2, XZF 3K Cram-
bidae Family)oll &3}, b=, A& F=, Ao}, v, <%, tivl, BEY oA o]
B 1% 3 Th(Species, 2000, 2013). ZE=EHWYWHHH. luctuosalis) 735 w407} 12~13 mm,
G70E Zol7t 31 mm HEola, AL HE Aol shdifols O8RS HdFH7}
TR Aot} f-5o] o A2t Zol7} 30 mmoll o231 W= S o, =X
2 gFo] ujg A o A FF52 |HuyI7F Hr| A F Ao F
o He 7= Zol7t 12 mm A Eo]1 ZAo]thKim et al., 2007).

Y E)(Bacillus thuringiensis) @7% LZTHARMNTLE A AAHCE Fa3 HESF
o8 JhdE o] AbEStal ok HIEE O Ao ZAE FAshe Ao R A A
A HELERES st Yrl 5 gy 9 G- 5] 2o dis) HdA
UEFHATH Aronson et al.,, 1986, Schnepf et al., 1998; Pigott and Ellar, 2007). Bl 2] 4=7]2}
< A Al 7HA AR Yo AlET, A HA dAs 234 AFHE WsiawEo)
o] &zl A pHell o3 &alE = HAolH, F A dAl= &lE 2P W4
i do] ERAI 2 AU &stalol ofs F435tE = Aol mA ) Al WA THA
e WLl do] 7 W 4k F3ste] +&A (7 =3 €, alkaline phosphatase,
minopeptidase N, ABCC +&A)¢} 5ol AgS S8l 549 vAlgmol 7+4-E st
of FAAEZY HHS F 2 A ZThBroderick et al., 2006; Park et al., 2014). 34 2] 13
+ pH$} o] FEet & A T et gE], Wil EAlste s A mAES
7 Bl Eo] @Fo g st HEdFo R thdaFES XA ZITH(Schnepf et al., 1998;
Broderick et al., 2006). 53], A3t WsiLdlda JjEs o] A% @A ] WEi
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AL THAY Wsatdge] 722 AHstE AX T4 W 7% FA(pore formation)
t} £o]&A] FTHBravo et al., 2004; 2011). &= T2 EAZgo 7= =tk zo] 7
AGstd Mz AsHAEHAA S Bl SHAMEY MZAES FEAA 237
513k 4= QlTH(Zhang et al., 2005). ©]¥ 7|5 Eo]d o7 2l 525 A 78
AZE FoAAl A7 glo] AHgo] 7hesith BIEAIE B S ldo|ubol
Foldel He As WE F WA WE A foh vls Ayl 1
+ Tortricidae Family®] Sl@elu}t 352 Aol7} 1/2 inch o]t off BIEAIE 13
Aok E#ﬂzi WAZE ok g olv YIS S AU, X, o
1E ol HEAZ} AREE I JTHW. J. Bentley, 2010).
20159 £= ZHHHDS_@ < 15397 ha® wid A= eI Hls] 25 3184 An) <l
MR, FEehE 2007'd 11275 7H(77.3 ha)oll A 20159 5565 7H371 ha)Z F7Fehe
FO]THKOSIS). o2 Al J&Ax = Auj7}t F71stel whet AP E A A7 5
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20079 F-E 20093714 54~10€ ¢ FAHRE ST TAHB6°16'N 127°30E) o]
HI7E Aol RAEE B dES She 5~61 a4 e fr]AE £=R1(3,457 o,
AIYE, A7) R Aol BLEXZ X3 ERS V& A3t & d FHEE 2L &
F 7bEStA A, AR 5ol RujEE AL 2]l ERE o AEAE FAA DA
o 109 HE o= Y 255 AFTHE VAL | 2= AT 2 £/t
zAbEIE T w3 T2 Yol A 3F] ZEUFA 107HAR S A AsE 712 & 100l T
d ZEQS T I QA AAEtE fFFS ToE gRIste FigEs AT
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Fig. 1. The mean temperatures from 2007 to 2009 at Okcheon in Chungbuk province.
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Fig. 2. The precipitations from 2007 to 2009 at Okcheon in Chungbuk province.

2. =W Abs B 9l w71 24
ATl o] & AFRF TEEH LS TEA FrtA 45E AFste 2=
?EL SLESAEAAA T ARSI T AR 2542TC 9] &%, FF7] 16L (Light) :

8D (Dark), FHFE 60£10% F=72] Growth chamber (VS-91GO9M-1300)0l4 o] Fo] T}
X5 WGRY S HolE FFat ARtk & 3 A4S Insect Breeding Dish (100
x40 mm, ventilation hole size 40 mm)®)| Filter paperE 23 X E= S o] Y2 F HujHo
2 A gHE #FSAT B3 & 1% 552 198 Hol9) 3 Insect Breeding Dish
o Yo Y3l Growth chamberol| A AFS3IHA wjd 25l
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FHELT 24T FAAB616N 127°30'E) 7Holn1Ztd A1) f7) A8 =Yl Table
13} Zro] 2ol A|FREE= HEA 422 079 62 119Y, 21Y, 23] AF 2423 3 74 2¢
2ot 10089 HalFE&S A HIEAS o] &3 WA 7S AAs7] Y8 2015

s
W 59-10¥8 FAEE SHT FAWB6CI9N 127°45'E) £l *151d 59 22, 692 12,
AFS

AEF T EY 100900 ThE AL, AN o) HolE F

Table 1. The list of Bio insecticide and treatment method

Dilute Method Date of

Treatment Concentration . . ..
concentration | (Date of treatment) nvestigation

Bacillus thuringiensis subsp. 10 days after

1.0x10° cfu/g 5.0x10° cfu/g Spray to leaf

aizawai NT0423 WP treatment
Bacillus thuringiensis subsp. 8 5 , ,

e N Todas o 1.0x10% cfwg | 2.0x10° cfu/g C07. 6. 21) C07. 7. 2)
Bacillus thuringiensis subsp. | -y o157 cmi | 2.5%10° cfwm (08. 6. 12) (08. 6. 22)

aizawai GB413 SC

Bacillus thuringiensis var.

kurstaki WP 16 BlU/kg 16 BIU/ton

No treatment - -

J WA Y] AdFadel thet A=A AHde dAdBARH R A £43H3
ok 7t Hit kY] 2 2k= Duncan®] ©57 % (Duncan’s Multiple Range Test). 2. = B] 1/ 3}%]
fro] FEo 2 Hrlstdth. e SAEA 2 SAS 9.1 (SAS Institute, 2003)S ©]-&
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Hg AEE BAed, 68 T 12 93, 84 Aol 22k 93, 92 F&oll 32 IaE
BT 20093 Q& T T A HAS e fF5S 2ARE A3, Fig 49 2o] 7¢
Aol A 12 B 25 B, 8 ste~9d Aol 2k 3 AE Bt 10€ Aol dot
UE 3G ko] Hlof Qlo], rFE0] €5 St Ao E AdHY. dFEHAF S 25
< o] A= @ds] 29 FH HHO0E HojH EYAA dEstet, £ ZAIAE f
ZFol T=UY Hdo|} BARZE Tol F& QoA dFete Zlo] #EEHII

Fig. 58} o] &, %, Hul7], 459 TAYHE Bion, AHo €585 S8 A
< A3 FHo 5 fF35o] HAT €5 752 594 EF5S AAs 69l ATl
Hi &S gol 2ol Hol 79 Tl AFo] Het, o] Al7ldle Aol A= &
Lol HA skt 8 HE = 221 5 d&ivt TSk, 2= R ofdg /IS
o A ol S0l Vs F= AoE HAtKFig 4). 98 T X5 Aol v
Elu} &8 Eka o] FFES 102 4 d5o St wetA fUIEEHOA X EEY
e A5 At DA AL 78 e 99 el 7 FsivE Ak vls AEx
Yole] s gl Aol A7} B = Archips argyrospila (Fruittree leafroller)= ¢2 €53}
H, 139 1A E A A3t=d] ¥3(W. J. Bentley, 2010), Herpetogramma luctuosalis (=5
U2 A E A7) "ol WAAZIE & Fshe o] HAEES =Y F Atk
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'08year
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Fig. 3. The curve of arrested Herpetogramma luctuosalis (Adult) with light traps in the
organic vineyard from 2007 to 2009 at Okcheon in Chungbuk province.
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Fig. 4. The percents of damage with Herpetogramma luctuosalis (Larva) which was rolling
and eating the leaf in the organic vineyard in 2009 at Okcheon in Chungbuk

province.

Overwintering
larva

Fig. 5. Stages of Hervetogramma luctuosalis - Overwintering larva became pupa and adult
in May, and after more 2 cycles, A Juctuosalis turned the overwintering larva in

October.
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25482°C 9] &%, 3B3F7] 16L:8D, AHEE 60£10%2] Z712] Growth chamber (VS-91GOIM-
1300)914 =R ¢FRH AS7HA9 57|32 60.9+£1.0980] 28 =T ¢
12409, F5L 22.2+0.22¥, HEH7]= 10.620.75Y, S 16.1:0.459 2 FALE A THFig. 6).
1At E oF 271 do] 2807, oo E 5¥~1093 3MUE 35t Aoz Hos
Ak o)Az S FF AT 213t F 7|FHst wet Al SUtek] A w3
= g & F AteE 7FeAS HESD UATHKang et al, 2016).

70.0

Growth periods(Days)

- . I - .
0.0

Larva Pupa Total
Growth stages

Fig. 6. Developmental periods of each stage of Hervetogramma luctuosalis at 25+2°C and
16:8 (L:D) hrs.
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3} o] HlElA|ol o) FFo] Fo] vig FelE FAFH 7= SFFTE 2015390 B. thuringiensis

subsp. aizawai NT0423 WPE 1,00081 2 3] X43iA AZA71E 2 sl 5€9 22, 6€ 12¥
o ‘leﬂ—E— sty 79 2ol 2ARRE A, 73.9%, 93.5%2] WAIZME BT =% 2
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AZ = [}, Eu) A g o] QoYU drchips argyrospila (Fruittree leafroller), Choristoneura
rosaceana (Obliquebanded leafroller), Platynota stultana (Omnivorous leafroller), Argyrotaenia
franciscana (Orange tortrix), Pandemis pyrusana (Apple pandemis), Epiphyas postvittana {Light
brown apple moth (LBAM)}©] B = ¢t 4 D Ao o1& 2a oS 7helsta of
d #AS 7HEE 719 3E HETE F8)7F RIEJTHW. 1. Bentley, 2010). U] L=

oA ASHE TESYUTS TEAS BT L ol N TEAL ol vo} TEo| B
s

HEee Bolmy Zx St F2 9 Ao 9E vl o Holy TRl
EEFEAL 99 AT FORA £ UGS viete] 1 Aol B 24 EoHA
o metd FF S 241 2TE0

Table 2. Insecticidal effect of Bacillus thuringiensis against Herpetogramma fuctuosalis in
the organic vineyard in 2007 at Okcheon in Chungbuk province

Treatment Dilute Ratio of leaf | Control value
concentration damage (%) (%)
Bacillus thuringiensis subsp. aizawai NT0423 WP 5.0x10° cfu/g 0.3 97.8 a’
Bacillus thuringiensis subsp. aizawai NT0423 SC 2.0x10° cfu/g 0.0 100.0 a
Bacillus thuringiensis subsp. aizawai GB413 SC 2.5x10* cfu/ml 0.3 97.8 a
Bacillus thuringiensis var. kurstaki WP 16 BIU/ton 0.7 95.6 a
No treatment - 15.0 -

? 5% DMRT

Fig. 1. Dead shape of Herpetogramma luctuosalis after Baciius thuringiensis treated.
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Table 3. Insecticidal effect of Bacillus thuringiensis subsp. aizawa/ NT0423 WP against
Herpetogramma luctuosalis in the organic vineyard in several dates 2015 at
Okcheon in Chungbuk province

Date of treatment Date of Ratio of leaf Ratio of live Control value
investigation damage (%) insect (%) (%)

May 22 July 2 4.0 - 73.9b
June 12 July 2 1.0 - 93.5a”

No treatment July 2 15.3 - -
July 2 July 12 10.0 64 43.6¢c

No treatment July 12 17.3 113 -

? 5% DMRT
V. =]

X% Addy] fU|EEdAAN E=EH W (Herpetogramma luctuosalis)®] YA E)E
zAbete] 52 WAANTIE AAstaA A S T8I Fig. 39 =SB A5
I BFEEEs aEtAS o tho|uZke Al olol A Ay
oja, 2o} AT B3 FEFS A Fig. 3%
12+ ¥4, 849 Aol 22 ¥4, 99 F<=ol 37 9=

= Bt Aol e F 209 Aol =& vhe dsirE Bolr] AFEH 25T ol A
& 71zke] 12¢, #5L 22¢ 2 EAESIEE, 69 EECA FFo] S ¥ e LY
7HA 208 A= 289 Ao AGEUT HEAE 5] A4S sha mEzke] F57
e AA HE SRS Fuda HE T SHOE F5& FOBE, TESHHY #§350]
HIEAIE A48 & AES TEUS 27] ol dxsjoF &35 & &+ it 7€ A<=
= B AEClA ATHLE 43.6%= vl WolH AL, o] & ATl AESS AFol= &
7ol & 23l Sol B axrt AasUT. it vEAlE ol&s fr1E=d M
FeFo ITEHES A HeidE, 5SS L] A 69 F Sk A%
sioF At} ofol] FrIE=UNM WWEF A E Aty AsiM= vEAS] &80 7§
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