UNAAEID

mﬂm‘mmiwuﬂ Bacillus thuringiensis LWfJﬂTUﬂiJLHJaQﬁﬂi “]ﬂl,ﬁ HUAINWTIHS ‘llfNIiﬂ!,‘]JL!

u

£ ad dadédc&'&wldadd’dyla
‘H‘Hﬂ‘lﬂ‘ﬁﬂﬁﬂ?ﬂf’]mmaﬁIﬂﬂ"‘l]‘]J’Juﬂﬁ‘]f’J’Jﬁ cmnhmm]ﬂu’mﬂmﬁmaammu’maammmam‘ﬁ

L)

Y ]
A A a A

= ° T3 a A A Aaa A 19 1
il iesnnidudedianuiumzgauaz i uRivdouvaaniodaisinoug Alulathvine

d’dd

1 <3 @ % (B a a o
’e‘)fm'lﬁﬂﬁmw3ﬂﬁﬁ%uﬂmﬁfmmm’qmuﬂ"luﬂaauﬂu“l%'waﬂﬂmmmwaB thuringiensis ~ 1UA13

1 [

@ A A A a o A 9) IS a Ay
ﬂ’J‘]JﬂiJLL?JaQﬁ@]iW‘]fﬁi’E]LLiJa\‘]‘WTﬂg"UENIiﬂ Lu@ﬂ%1ﬂﬂﬂﬂﬂﬂ!"ﬂ‘1ﬂllBﬂiﬂﬂ@ﬂﬁﬂWﬂLﬂUWﬁ@ﬂmcﬂﬂa’Ju

u

Y
‘LHLEU']ENﬂGIN‘]Jﬁ nd “Kﬁﬂﬂ!ﬂWWlliJLﬁiﬂwﬁiJﬂ‘Uﬂﬁ61‘]5\111J11!‘]J3 mﬁllﬂﬂ Uau mmmmu%’au%u

' Y o A J 9 J Y 9 A g Y a o 4

uﬁ]ﬂi]’lﬂﬂmﬂ’lwhlﬂlﬂlﬂ$lelLLa'JfNiJi’lﬂWﬂ@ueU'qui Iﬂﬂﬁ]ﬁﬂﬂﬁgﬂﬁ]ﬂﬂ\?ﬁ@\iﬂ'luul‘]JuWﬁiViNaﬁﬂm“ﬂ
1 3 Aa o [ qu = [ Y a A a . . . 9

"lmﬂuwuﬂmmuﬂ ﬂ\11!1!W"IﬂllﬂTﬁWWUTiﬁLﬂﬂQﬁﬁ?ﬁﬂiﬁN!WﬂNﬁﬁ B. thuringiensis Ulﬂaluﬂﬁglﬂﬁ

< Y { { Il o 9 a o 4 1
VI,T]EJ ﬂﬂ$ﬁ1lﬂimlﬂﬂiyﬂ1l§6\1ﬂmﬂTWﬁlllllfﬂ1]']3ﬁiJLl,ﬁg'i'lﬂ'li:jfili]'lﬂﬂ'liuu"]ﬂWaﬁﬂm“ﬂiﬂﬂﬁNﬂizlﬂﬁ

] 9 v ]
1 =) o =

9 1 == YY) Y a A a Y o I [ a
I’lﬂ ’f)fJ'l\‘]ul'iﬂﬂﬂ’E)uVlﬁ]gﬁﬁﬂﬁﬂNaﬂﬂuqﬂlﬂﬂQ@ﬁWWﬂﬁ'ﬂJ!WﬂNﬁﬁ B.thuringiensis hlﬂuuﬂ"l!ﬂu’f)fﬂ\iﬂ\i

9 v 9 9
=

Y = 14 YA @ a A a . . . 1 v o Ay AR K
TADIUDIANITNINUIIUNYINULUANLTIFUA B. thuringiensis NOU ﬂ\‘luuiﬂi\iﬂTi’J YUIIANHY
=~ [ A A o 4 o Y = A dy
NYINUVAITINGUASWUTATATUDN B. thuringiensi ‘1/]1EL‘WI/I‘51‘]_1i]\?ﬁ'ﬂT)ZT]LWiﬂ%ﬁiJsluﬂTi!WWzLﬁﬁl\i

a oA a dy ng; @ A g

UUANILIITUAU ﬂﬁiuﬁﬂﬂm%ﬂlﬂi‘!'igﬂﬂ batch, fed-batch L@ cell-recycle ANDAIUATNITONIGAT
A dy A J F 1 dy 0 Y a o &
mmwmmzaﬂumsmwzLam G]f\1'é]\1ﬂﬂ’ﬂiJ:ijL“ViﬁWHﬁHﬂiﬂH?llﬂﬁl%"Uﬂ1ﬁlﬂlu1ﬂﬂ1‘iwﬁ§]1u5$ﬂﬂﬂ\1

[ 9 ~ dy dyw o < [V =
Q@]ﬁ'”ﬁ’iﬂiiMLLﬁ&iZﬂ‘UQﬁﬁWﬁﬂiiﬂqﬂiu‘VIQ’@ ‘Ll’t’)ﬂ’iﬂﬂlliﬂiﬁﬂﬁuﬂﬁ‘ﬂi%ﬁﬂWﬁﬁ?!ﬁ‘ﬂcluﬂ”liﬂma@ﬂ

[ 4 A o @ A Y 1 = a A a2 9
TIYNU{UDN B. thuringiensis ‘1/]L’H1]13’diJGlufﬂi‘ﬂTsﬂEJW‘L!f)u!,l,llﬁ\‘lﬁﬁgwGlfhl@]f]EJWQiJﬂ‘i%ﬁ‘ﬂ‘ﬁﬂﬂNﬂﬂﬂ’w

=

I Y a @ 09/1 9 A A % d A
UJ‘L!NaﬂlﬁLﬂﬂﬂ?iW@l‘H”l‘Vl\WlNﬂﬂ«!ﬁﬁSﬂﬂﬂTLLﬁgwuﬁlﬁWﬁﬂﬁﬂﬂNﬂﬂﬂ

Y
~ o o o =\ a
wennn InsamsiazdseaunadisalumsianunaTuladlumsnan B. thuringiensis 182
[ A A 4 d' l Aav Ao d‘ Y
FaausaanuNUNANWNIHELNINA1UIT 1UTETUIUIIAIIUIY 6 (399 aaeaau lalng
¥ Y

weuwinauIteludnyuzdug wu maaueneaulumslsyyuinmane 23 a5 wadng fdhea
= d! dyd @ o IA o ;/ 9 Aav
anlszmanilavealasanmsiine aNIaRALIYAINTIUIL 7 AL THIANININTINIIAIUNITIVY

v
=®K A2 9

llax‘ﬂNﬁﬁlﬁﬂﬂﬂﬁgﬁﬂlu@ﬂﬂ’)ﬂ

fdn: mMaauauuNas 1aeF38, Bacillus thuringiensi, NaANMIRANIGATINNTTY, FATHANTINM,

QAAHNITUFININ



Abstract

The use of Bacillus thuringiensis as bacterial agent in controlling insect pests and vectors is a
more preferred method over those of using chemical agents due to the more environmentally friendly
action of the biological control methods. The highly specify of the biological control agents toward
targeted insect is the main reason for the advantage in the use of biological control methods. However,
due to the poor quality and high price of the imported biological control agents, the method is not very
popular with the local farmer and public health personal. The imported products are usually not optimized
for the tropical climates of high temperature and high humidity conditions in Thailand. As such, it is
highly desirable to develop B. thuringiensis based formulation with suitable performance in the more
tropical climates. It is envisage that the locally developed products will not only improve the quality of
the product but also lead to the reduction in the cost as well. With the aim in promoting commercial scale
production of B. thuringiensis base biopesticides, this research project was undertaken to study basic
physiology and genetics of B. thuringiensis. The results obtained through basic research study has lead to
development of appropriate media composition for growth of B. thuringiensis both at laboratory and pilot
scale levels. Results from basic genetic study of B. thuringiensis also lead to successful isolation of the
most appropriate strains used for controlling insect vectors and pests. Experiments were also conducted to
evaluate various methods for cultivation for example, batch, fed-batch, and cell recycle. Research results
acquired in this study have lead to the contraction or commercial scale production plant for B.

thuringiensis based biopesticide products.

Beside success in commercialization of the research results, this study also met the objectives in
publishing as many as 6 articles in international research journals, in presenting the works at workshop
and academic symposia more than 23 times. Furthermore, the project also lead to the completion of 1
doctoral degree graduates and 6 Master degree graduates. Thus, this research project has demonstrated

the capability to accomplish by the research activities as well as in human resource development.
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