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Siva Nopparat 2014: Efficacy of Entomopathogenic Bacteria for Diamondback Moth
Management in Chinese Kale Safety Production System. Master of Science
(Entomology), Major Field: Entomology, Department of Entomology. Thesis Advisor:

Mr. Jaruwat Thowthampitak, Ph.D. 167 pages.

Most farmers were misapplication of pesticides caused of health and environment
problems and increased cost. The importance problem is insect resistance for insecticide.
Biological control can be used as alternative strategy to resolve this problem. The objective of this
study is isolated bacteria from Chinese kale soil from Suphanburi and Lopburi province that were
dimondback moth control and induced plant growth parameter and plant defense mechanism.
Under laboratory conditions, five strains of bacteria L41, L33, L30, 4A and 4M showed the
mortality of 16.67 —36.67 % to brown plant hopper at 72 hrs after treatment. The strain L33
showed the lowest egg production. Greenhouse condition, strain L30 showed the highest
mortality 62% at 72 hrs after treatment. Moreover, these five strains of bacteria induced plant
growth parameter (stem height and root length). In farmer field trial conditions, collect the
population of diamondback moth by quadrate after bacterial suspension sprayed. The result
showed each strain of bacteria were damage the diamondback moth not significantly when
compared with conventional treatment. In addition, all of bacterial strain induced plant growth
parameter and increased the enzymes production (proteinase, peroxidase and ﬂ—l,S glucanase).
From this study, these bacteria were shown the efficacy for use in chinese kale production and

should be studied to determine the application for insect control and environment conservation.
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wsoiunFeunss Taailuszeznedun wiomasuniluszoznielnag 1dlasordoniuGo
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Y =} Yy 9 J I 14 Yo o
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voouveIueUlefnIzeaULaAaNITINUT AU lugageHulauruly
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20

Charleston and Kfir (2000) 518N Iuuens 114 Indian mustard, Brassica juncea Y

[ Id A v @ Y " v Y] =1 o 1

anemwlumsigniluisiuannuenledn nunduaniomaiisvesnueulodnasoungle

14 Indian mustard ¥ NNFFHADUG NTIN1TNARY uazaIvuoulednTBInly Indian
9}:, A A A a =~ .. . 9 .

mustard 1aAn N NwHADY 111911AY Srinivasan and Krishna Moorthy (1992) NAa0a1% Indian

I v o o X 1 o

mustard i uneiuanrueuledn delgn 13sznitunlasngnar (B. oleracea var. capitata) 1o

gnnzwd 15-20 unaud1/gn Indian mustard 1 497 Yz NAAU Asman (2002) 1/gn Indian
Y a A o 2 =R e ~ ' A
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anANUTerIev0INTlgn 1a

Y @ A
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’fﬂi’E'Tﬂﬂi]1ﬂ‘WG]f‘l/]llﬂi%ﬁﬂﬁﬂ1W1Hﬂ1‘im1WuﬂuiﬂNﬂ hlﬂllﬂ F1IIEANAVYIUINNLUAA
=

3 Y ] .
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Wo1n (Stemona collinsae Lour.) (Sinchaisri et al., 1991)

Y v o
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a { o < o
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A . -, -
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J @ &Y 1 @ < & Y
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9 v o w % Yy A a a o 9 @
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1 Y o 9 ] = Y 9 = 0o q ¥ o
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% LY o Y v 9 Yy A a v 9 1 @
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msauguuazisavueuledn Tagldmsanunas wuimueulednaunsoad
Y 1 ] 9 a 9 1 ] 1 Y]
AnuAIuMuaem s yaslduInuenateyiia laun @15 LuaINguIAYI1NN1g
a a ] 1 J o 4 1 J
Lfﬂ’iﬂlumlliﬂ 1Y teflubenzuron ﬂﬁjuhlwqiﬂiﬂﬂﬂﬁﬁlﬂﬁzﬁ (synthetic pyrethroid) LAZNQUDDINT

Tumloanle (organophosphate) (3138 Az Ue, 2532) FIMSVAITHINAL abamectin 6O 2.88
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2534)
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vuouledn msmdniund Ifulinad Tdun 1K1 7899 5 Wofi¥ud E.C. + cypermethrin
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J 3 o @ a a a 1 1 @ '
(Cymbush 25 woesigsua E.C) 99131 18 LY 8 HAANTN QDU 20 ANT L%J‘L!“]f’Nﬂ'li‘WL! 37UAD
a 7, Yo o P ~ s .
NITRANU 1 A3 LLaZhlﬂllﬂ'li‘ﬂﬂﬁ"ﬁ]'ﬂﬁ"liﬁﬂlﬂi1$ﬂﬂ@ﬂh1w5ﬂiﬂﬂﬂ 1% U permethrim,

. | ' 4 Y L .
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Ty &ana 3 sila Idnandendatuneausadudginisnuveanueulednla 45-66 o5 1dud
(Omar and Timin, 1984)

) ] aaa S < 4
A15523UMTa0NAI 1Y 1%Y diflubenzuron (ANAU 25 1151F%UA EC) trifulumuron
v Aa ] S 4 a 4 s 3 4
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J 4 = 1 [ o as
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ANAIAY MU 20 BN T mmm%mmmﬁuauiﬂwﬂ%ﬂ HAITIZIVUNTADNAT IV ALY

~ A 9 o ' A = 1 ° A Yo Y
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(Wele, 2531)

1 A 93 v w1 Yo I o o 9 a Yy
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dd’ 9 a LY gj
ﬁ"l'ilﬂll“l/lulﬂ’iﬂﬂ‘ﬁﬁﬁwlﬂﬁ (Talekar et al., 1985) mSﬂmqmwuau%wniuﬂszmﬁ”lmuu Wy
=
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WUBU Cotesia plutellae WazuAWTDOUANUR Thyraeella collaris won N Tue3ni Sns
avsuauiiion C plutellae K. (Hymenoptera : Braconidae), Diadromus collaris G.
(Hymenoptera : Ichneumnidae), Qomyzus sokolowskii K. (Hymenoptera : Braconidae) Hae
Microplitis plutellae M. (Hymenoptera : Braconidae) 8019 ammuwu@uiaﬁﬂ”lﬁ’ (Cock,

1983; Kfir, 2003)
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L]_EaJ’]mW(’]f LN @R LL’QZLGB’OIiﬂ IﬂﬂﬁﬁgﬂlmW% LU A1 LL@ZL%@I’iﬂ T]N@QﬁW‘ﬁiiﬂJﬂﬂﬁ

[ [

A Ada Y
TNHITELAVTINBINAN Glﬁ@QGlUﬁﬂ1WﬁﬂJﬁla

o =)

a I J o a .
MIAIUANARNY TaeT235 10uns 19Uz Toinnda 53501 (Natural enemies)

U

v o P
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NNV 4.383 1182 4.894 min ‘mg protein AVEIAY (15199 7)
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- - 1 3 14 a |
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2 4.868 4,781 4.605 4.628 4,744 4.383 4.894
3 4932 4.823 4.695 4.621 4,748 4.385 4,923
4 4935 4.838 4.681 4.694 4.799 4432 5.114
total protein 0.173 0.176 0.182 0.181 0.178 0.191 0.172
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[

o o 4 I a 1 o
uaz 4M TumssnmihIdazihadaenla £-1,3 glucanase itoritugidiumuaemsdiihane

o I 1 @ dy
VBN Iﬂﬂw']ﬂ'liﬂﬂa@\uﬂu 2 @3U AU

=} v

a A dy = o ) Y Y Y
43.1 N1SNAFOUYTEANTAINVDUFOUUANIT A ﬂll,lla\‘]sl,uﬂ1§‘]5ﬂu111’iﬂ3u’lf’fﬁ’lﬂ
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L y A A 4
glucose released min 'mg 'protein 309a901AD L41, L33, L30 taz 4A Taoliaweu oy f-1,3
glucanase N Y 12.283, 11.613, 11.104 1@ 10.965 pg glucose released min'lmg'lprotein
o A = [ am A Y % 1A 4 | %
AMdaAIAY Lllflllr%EJ‘]JL‘V]ﬂUﬂUﬂiiN’J‘ﬁﬂﬂQﬂﬂ’JSUHﬂQW ummu"lcm ﬁ-l,3 glucanase NN
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Q q

14.831 pg glucose released min 'mg protein 589@3W1AB L41, L30, 4M uaz L33 Iaelian

oulad -1.3 glucanase 117U 14.372, 14365, 13.902 1Az 13342 pg glucose released

3

.-l -1 . o w A = v ax A = 4
min mg protein ATNAIAU woarfSeuneununssuasANULnlan mmmu"lﬁlm ﬂ-1,3

glucanase AU 12.017 ug glucose released min'lmg_lprotein (15197 8)
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15.281 pg glucose released min 'mg 'protein 509891179 4A, L30, 4M uaz L33 Tasiiaen laf

,8-1,3 glucanase MNY 14.599, 14.430, 13.827 1z 13.799 ng glucose released min_]mgqprotein
o W d' = [y Qdd‘ ] 9 % 1 s 4

awaey WenfFeuieununssuasnuualetinlar ianeulad f-1,3 glucanase 12.940 ug

glucose released min 'mg 'protein (13197 8)
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ATUAAD Lll@l,lﬁEl‘]JWIEl’]Jﬂﬂﬂiill’)‘ﬁﬂ‘wuﬂﬁﬂunﬂﬁ1 mnau”lcm ﬁ-l,S glucanase 14.581 pg

glucose released min 'mg protein (13147 8)
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N55475
aded L41 L33 L30 4A 4M 1h
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2 14.372 13.342 14.365 14.831 13.902 12.017
3 15.281 13.799 14.430 14.599 13.827 12.940
4 16.521 15.644 15.600 15.295 15.920 14.581
total protein 0.172 0.176 0.181 0.177 0.175 0.185
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Ufasenenleml f-1.3 glucanase = (1.4622XA 1R ARANAULEAI+0.0152)
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glucanase M0V 11.182, 10.979, 10.551 uag 10.289 ng glucose released min_]mgqprotein
o o d’ = QU Aad ad !91}1 =) ]
auday WenfSoumeununssuATuULLaIAILANLAZNTTUITAUANVDUNBATNT (WL
= 4 a = 4 1w
argndl Tmlosumin) Saveulal [-1,3 glucanase 1111 9.967 11ag 14392 g glucose

Lol el . o w A
released min mg protein MUAIAY (A1TNN 9)
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v A 1 (Y @ = 9

d o f o v o
ATIN 2 ﬁmauunmau“lc]mwmwuv%l,mﬂﬁﬁﬂm ALUDY 2 IU NASUIDTY 14 TU

)
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aad oy & A 0 o & A s A
NITUITNNWUAYTDUUANLITINNVALNAITIWIWUT L41 1]?]1!;@1!]1“]5% ﬁ-l,:’) glucanase U1NNFA
I& -1 . = A J
18.188 pug glucose released min mg protein IOIINIAD 4A, 4M, L33 1oz L30 Taefianeu To]
,B-l,3 glucanase N 14.046, 13.417, 13.410 1tag 13.046 pg glucose released min'lmg'lprotein
1 )
RERIST LﬁﬂlﬂﬁifJ‘U!,‘ﬁfJ“Uﬂ“]Jﬂ‘iiiJ’J‘.ﬁlL‘UULL‘]JaQﬂ'J‘UﬂMLLﬁ$ﬂ333J’J‘ﬁﬂ\1l,ﬂ3J"UfNLﬂB§]3ﬂﬁ (WU
= 4 a2 S 4 [ Y
arsadl lanalosiumiw) Baneulat f-1,3 glucanase 1M1AY 12.345 118z 14.290 pg glucose
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.-l -1 . A IS 4
16.971 pg glucose released min mg protein I0I0INIAD 4M, L33, 4A 1oz L30 Taefianeu To]
,8—1,3 glucanase Y 15.590, 15.384, 14.086 LA 14.082 ug glucose released min'lmg-lprotein

o w tﬂ' = [ ax as g a ]
ANy LiJ’E]L'LGEJ‘]JmEJ‘lJﬂ‘UﬂﬁﬁiJ’J“ﬁLLU‘]JLLﬂaQﬂT]JﬂﬂJLm%ﬂﬁ33J’J“ﬁﬂ\‘llﬂiﬂl@\‘llﬂ‘]&l@ﬁﬂ'ﬁ (WU
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NTTUITNNUAFDUUANLTYNVALUNDIT N UT L41 nmmu"lqm ﬂ-1,3 glucanase unngea
.-l -1 . A A 4
18.162 pg glucose released min mg protein 303N N1A® L30, L33, 4M LIag 4A Taetianeu la]
,8-1,3 glucanase MNY 16.252, 16.208, 16.175 g 15.344 ng glucose released min_]mgqprotein

o o 4’ = o ad ad all a )
AU LiJ’E]Llr%EJ‘]JL‘V]EJUﬂﬂﬂiiiJ'J‘ﬁl!U‘]JLLﬂﬁ\iﬂ’J‘]JﬂullﬁzﬂiiiJ'J‘ﬁﬂQmiJ"’UﬂQLﬂ‘]el@iﬂi (WU
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released min 'mg protein AWAIAY (A15197 9)
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