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LANAIILLASINWIVLNEINAIVDI

2.1 Imwnsasziar Aloe babradensis, Miller.
2.1.1. Fingnuazneingnvasinunieased
mssasuun (Classification)
Kingdom  Plantae
Phylum - Magnoliophyta
Class Liliopsida
Order  Asparagales
Family  Asphodelaceae

Anmenaas . Aloe babradensis, Miller., Aloe vera (L.)

Faviastiu | AwlWlng (mawmila), huwsesad, wsand (manan), umnad (14)

AUNLBa . wawWInn

o 1 | 1 U é
d13n “azla’ (Alog) unmnninlusios nunafis 1un199sd TIUNINN
o a1 W " A \ - a & A o va A A = o o
ana1in “Allal” Fanunanein drensean lunendn o‘,zuumagﬂu"lmumu Aazrinla
S~ 2, @ v a @ A AL o \ o o Y
ANDITIWRII DT ’numam:mejLﬂuwmwmulul,m@iaumam"l,@lgnmvl,ﬂl,l,mwuﬂu
Eﬂil] WAZLaLTY
' vaAa o Sa o A ' ° g N A a A9 o
'numwsmmag‘luﬁa@uuuumw 300 =i Lmlummuuuagvlwﬂ%uwh
% v Q/ é v 1 1 v 1 g: a a 1 v
TnulsaldnaTeia 99aun INURI9THTIAL LRRIAILANNIINLANTNN I URIIIZLD
uwnanfalayd uaziwnsasadlun (BEIRA) udu
INUR T uAUNTN UL had N meﬁ%ﬁ@ﬁuauagjilumuﬁ]muam@
6 a a U a a [ 6 ] va 1
wwafiafiou uaztSnmaauldvainItuanini Wutvesiunsaszidlinnnanendt 300

v A v ea

A A ald A \ = a = ' a &
TUHA GINN"ﬂﬁwuﬁqﬂwﬂluq(ﬂlﬂfyNqﬂﬂuiﬂﬂﬁwuﬁﬂwmuqﬂLaﬂﬂjq 10 LTUALUAT (WLFJ'T'J,

2529) q q



2.1.2. ssediluinumnsaved

anafinulunisamaiiensfnimsasadiudszneudieniaezaly
nanpoiia dharalutanaided ssnguaiaasesd ngu titerpencids wazngu alkaloid
(G.R.Waller et.al, 1978)

2.1.2.1 wounmailuu (Anthraquinones) Awnlwinunnsasziddanumei
prfnfasnyldludinsandfaniiunsasndluzdves wvaunmailuu lnalalsd
(Anthraquinone  glycoside) nn3#aaryasuauninadluu lnalalsd (Anthraguinone
glycoside) daldifluenszunalanfissaangnifisay da aladu (Aloin A uaz B)fiwulu
endFadubesinaldfmasluiunsesad (wswng, 2549) uazala-8ludu (Aloe-
emodin) Taguaunsa3luu (Anthraguinone) 1iiegngeduiingsnenis azgnuuaiGelu
s ldlnnTaadlwidunaunsuaa (Anthranol) Geszenuifasdas lddgnidueszung
(nwdi 1) LLazLﬂué’umwﬂﬁ’ué’@lflfgmgﬂ@T’;ﬂumﬁalﬂuﬂ%mmmmﬁﬁfu Tasfidrnau
HuRmasunauwnisiha (Acute oral toxicity) LDsy annnn 5000 wn./nn. (Anthraguinone
Fact Sheet,1998)

O OH

0 —
@)
anthraquinone anthranol

a i 1 uaunsa3luu (Anthraguinone) gn3@adlduaunsuaea (Anthranol)

lasuwuafiselusldlnal

flan: aqad (2537)

2.1.2.2 Frssarzduesansisznaunewnyadlun (Anthraquinone)
1) Acetate-malonate route Tanfisnsasduiilu Acetate uaz Malonate
v Aromatic polyketides éaating Anthraquinone #ldanauaunisfadnameiuuui
¢ Emodin, Chrysophanol



2.) Shikimate and malonate route ansisznau Anthraquinone #'léann

Pathway #azfingunuiitamnzd fing C winsiw Anthraguinone nguiiinwuluiized
Rubiaceag, Bignonaceae uaz Verbenaceae éazing Anthraquinong Aldanuuiunisdn
Fuareiuuuitlaun Alizarin

2.1.2.3 'lnalalus@u (Glycoprotein) fulsgluludnmmsaszidiu fansindny
$wanlnalalys@u (Glycoprotein) Zeazaanduia (Aloctin A) wazazaaa@ud (Aloctin B)
Javsnqmlumsaaaimsdniay ssdnwussiitiaannlnl uszussimannisusuian
Frpanan It afssdmIuauivnSIEie uazShmunanszinzamnldandan

2124 anlddw (Saponins) Anuluitunnsaszideglugdlnalelad
(Glycoside) Asiaw Aglycone (Sapogenin) «Huansswan Steroids wia Triterpenoids @
wduiuthae wieaywutvashanaidumis C3 léiiu O-glycoside ihanafiwuiinas
iJu Oligosaccharide 1 - 5 wiag o Tuiiu (Saponin) fqmanuaidu detergent iilaaglu
siran Lot (Saponin) azidanilu Colloidal solution & iiawwsnaziiawas iiasansau
Aglycone 1Husnslatanalnaiddwan carbon 27 - 30 ezaan vinldaau Aglycone &
amauid Lipophilic wasfidrupasiaradenzainld Ssdqmaui@ Hydrophillic ann
ms# Saponin femawi@ Lipophillic / Hydrophillic agluluians Ssdanumansalums
aansaasnn uazldluntsreasld ussdgnivaeiadeauaslasilifianisuan
anzvesidiaiiaauas (Hemolysis) (aqad, 2537)



2.2 nwawlann Plutella xylostella L.
2.2.1. 19395774
mssasunn (Classification)
Kingdom  Animalia
Phylum  Arthropoda
Class  Insecta
Order  Lepidoptera
Family  Plutellidae

Fadnmenaas : Plutella xylostella L.

Taguny : Diamondback Moth
NTNRT ) ﬁmﬁﬂngaﬂwﬁw VI A4

D

N%ﬁmamuauhﬁﬂﬁmnﬁmLﬂﬁmmmaagﬂiwaﬂwauymi (Complete
metamorphosis) Usznauaiaszez 11 @280k anue LazaLduIy aLaNIHYAIR WAL
AndudiFenasfin Alvevnenlarnfiawiain Januendididszunm 6 - 7 Tafiwas
A A ' o A a A v A A A o @ A o o = ' o
Unfn suwndsduavmmndassuilaineislnuuuiian Indnnatendnuuingmin
PO WU UL F WA UG A U R IR UIARNRAIRALUI HLFaLwALde19 1NN a9L68n

= ' ¥ o = ' < o
wiaungu g az 2 - 3 Was (ny3, 2536) uazfiimadnisanansninsldinsaationyld
o =3 = I3 % ' U AaA A 1
drwrwundy 100 - 150 Was lafvvwaldnansmeadawd1auus LazsItawaasaan
RIEVN Lﬁa"lfziﬂﬂLﬂuéffmuamu‘i’]ﬁwmﬂﬁ‘@ﬁu‘luﬁﬂwlﬂugwgu A waweUszu I 8
- 0 F9RLNGT FILKAN YNUURAY 816213828712 muﬁwﬁﬂuﬁuaaﬂvlmﬂu 2 uan 69

Ad A ' A A A A ' A g 2 o
wuauilmAsideuniailentwiniainiaimda laWKOUYNTUNIRIZAU UAzIa183
v 1 o U { v ‘3’ o v > v A ™ v v [-%
d9anglasanduLEwlaNa3I9% %uau‘lmwmmmmmmnm‘lumiﬂslfsmaLaulslﬂﬂﬂqum
anuarvwiasalszanm 10 Ssfwas (nwh 2-4) ludsemalnofsiasuinediaves
wuawlornyszanm 18 - 23 4 Usznaudiy szuzlal drdew anue wazdwdnie 2- 3, 8
- 10, 3 - 4, 5 - 7 duawdeu (3ne, 2535) 2Fievasnuanlonnaziuunlsllens
FANWLIARDY LT A1AIT QRIVEEY ANNTW LTuAW UszinaduldaTasurnwanlanni
1973 36 11 laodszozla nueau anud uazadnis a9it de 4, 16, 6, 10 74 anwdreu
(Satpathi, 1993) Tuiszineldninnuanlonniiaedia 23 Ju lasfiszasla 1 3% wuon 6 -
7 3% anud 3 - 59w uazaadnin 7 - 10 4u (Tosadl uazame, 2530) ludszinalnglu

d' (% a > 6 v A Aa a
UANEATNTINNFILUFD TInTaiwTTy ol nuawlaind9Tiadszanns 17 - 18 Ju 1w
WWoulusew-nenen waz 29w luidaunwgadinnew-suiiey (Uatadl uazams,

2531)



nuauloAnausaRauRuinaseanananuadnele 1 3u (Adwg, 2516)
@ ' ) A A& . ' y ad o o
dandmvanney waziwelioluanmsssnmddu 1 1 lunsneldwuidzedadi

\a A A A & = A =
elavsmesavasisornisiionanuunlunieldly lasnadunaaasr g niadu
1 Q dl a J a = QI/ a 13 s 3 Q
ngueg 2 - 3 Was danuenfiialwazinfizormisaunsenuduladudndads ns
a P @ = a o 4 & a X v o A

nRaunvasnwouaInauwnits luBndunisnmietuldon lasawizamuenszazi 1- 3
1 i a l:g/ v { ~a U et v L
sauszesh 4 onafeanldneniuSiiondnanud (Harcout, 1968) wuewlainfuuieidn
IFamnsluns wWigdvladesismannaginnuatenuiuin lunsznald 1 %7 ana
wurnawlaants 210 @1 wieludnmadsilfonawunuaulodn 30 @rdadn (nau
a £
\Aash wazame, 2517)

wuanlonnduunasilanununindeaniwuaaseslda (Stepanova, 1962)
mmsnL%%@Lauimluﬁaoqmﬂgﬁﬁﬂﬂdﬁ 5 aveLaaL T wIagInin 37 aveimaLfos
gungAfivaanzaw Ao 10 - 30 aseiwaiBoa (Arkhipov, 1980) nsszunazasnuenlodn
BusznalungnininszsziaaisTwusilungiaulasianzifaunmou MILIaa:

v I Qs A { o v L a Qd

aavanaslungrummzwduihisnienvlvwuenlodnas (Joa uazamz, 2531)
lutszinauamaniinenunmsszinazamuenloiniasuinlungru thasanduiy

Taduniianswadensauvasmmuenlodnszezi 1 gsga 46.5% (Harcout, 1968)

R 1]

A 2 vsasFianuauledn Plutella xylostella L.
finn; Tosaid (2531)



A 3 ansazdnuauvasiuanlorin Plutella xylostella L. szozfi 4
finn; Tusand (2531)

A 4 dnsasdudniovasnuaulodn Plutellaxylostella L.
s Tusad (2531)

2.2.2 mitlasnuimdanuawluininmsldasanaanislwnstlasnuindanuan
loin 33 dunsdanlnivasineasns 985189unsisensleasanaaniiodu
FAIWIBUIN DNLTU

gyanaanasen laganaanwaasansasnuewlginluszesf 2 uasszes
fi 4 fein LDsg wvinriu 049 uaz 4.50% anwseu (nounus, 2530) asaraaindla lae
vnsuondiu lu aen wazidulumiada kadsnngiesaiaanaendlaoanuidudu
0.4 glcc. Signivinlsnuaulodnans 95.99% finan 72 ow. (enswal wazame, 2535)
wananiiansananaansn lastirluvesduaaninunvinmsaia wuiasaiasinly

aaninanududu 0.3 glcc. Tnadansasvaswuaulodn 65.39% Aiaan 72 .,
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(Towak uazame, 2535) wazsnsanaanluandwan Vitex negundo (L) arnadudn
100 uaz 200 mg/l vnlknuaulodnazozd 3 ano 97 uaz 100% Anan 72 wu. auddu
(Rejesus, 1993)

%uaulm‘i’nLﬂmmaoﬁmgﬁ%ﬁﬁwﬁ@ Lﬁaamﬂwumﬁzm@a%ﬂaua wazidn
naeRzdnaszpansmidsneliiaanademenmatassgivesdszina Jaduwane
Jasiwindanansds 33niouldinniga fe nsldmsaiilumsiosiuidnnuauludin
RIIATUNINNIRRIUTAA LT

msldastadingu Organochlorine Fusinsld DDT 1t w.er. 2491 sl ler
Wad tnwasnsasfoald DDT lunrsilasnuindannanlodn dawrigunsunidnnisls
DDT flawdaniiuian 2526 iasanniduassuaroananaldifionsss ussdgniandis
lufawansanun (Sunsing, 2535) Tagtuddlidouldmanguitlumsilosiuinda

mi3ldasainga Organophosphate Tuuszinalnals Ethymalathion, Methyl
malathion 1ud w.a. 2493 ludaqguuiinaslaaasngs Organophosphate  wsnedl
UszanTamlunislesnuindaldd wasiAwanaasladwin tow Chiopyrifos, Methy
parathion, Malathion, Metamidiphos, Diazinon monocrotophos wflsdw (Yu and Nguyen,
1992)

mslfasiadinga Carbamate 1ud w.e. 2513 15 Methomyl iwsnzqnFvasans
siadrldnuausaunaussananfisriui (newfosd, 2536) wwdsinulsana
vuaBaiiniglg Methomyl waz Carbofuran Tunsilasnuiraawuewlonn (Sudderudin,
1978)

nsldssiadngs Pyrethroid Sufinmsldasnguil w.e. 2513 (Tabashnik et
al., 1995) fimssznmedreruussvasnuanlodniilel we. 2519 Fainslimsngu
Pyrethroid lunnsflasnuindanuenlodnunuansiaiilungy Organophosphate  uaz
Carbamate  s1siafinguilfinasldunn Ao Permetrin,  Cypermetrin, Fenvalerate,
Fluvalinate Lﬁaamn@iau%wmﬂﬁu%aLLazLﬂué‘umm@iaé’miﬁaa@uﬁauﬁwﬁam
insasnsltluszazrowfuiAeadinga 5 - 7 3u (nawifins@, 2536)

msl4ans Insect growth regulator (IGR) snsngaitlélud) w.e. 2523 (Kao and
Sun, 1995) snséndnlunguil de Teflubenzuron, Chlorfluazuron fudu usdunsdin
inwasnslifisuldiflesaneangnidendineg fe nuoudoswdn U wazanamanassy

813 3 - 4 u (newfnsd, 2536)
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@ Aad

wananiimsldasailunsilosiuinse 5155589 Asmnsasunloann
indanuanlodn 43madnan Ieud

nsldedunsd 15eqdun3difouldiuuan da Bacilus thuringiensis
Uszansmwdlumsilasiwinianuawledn (Hawuaudu Bacilus thuringiensis azfinns
fudanisfiu uszanalufiga (3iin, 2535) lwaadgninludszineldniudnasld Bacillus
thuringiensis 4slwnan1svinanogs dseasis uazazaindanisinluld (Liv et al, 1982)
ftiundnaanulugimadmarsile

milddagsrsum@lumsilosiuidnnuanledn dnsauanwanlszing
ww ludsanauawawusawdeon 3 wiia deo Didegma plutella, D. insularis was
Microplitis plutellae snursavinanswnanlodnle 4.6%, 12.12%, 17.1% ewdau
(Harcourt, 1968) luuszinedinduaudwunuanludniimasszunagninaslasuaudon
2 wila fa Angitia cerophage ua= Didromus collaris (Todd, 1959) luuszmedjdui
mMIfnsuNsIdaITTINTIATa e nlEln sznirafeunnunanfalguiou wuuaw
ow 3 afia Aa Apanteles plutella wnvinansluszaznuan swuawiondn 2 wiia
ltoplectis alternans wa= Brachymeria sp. wihviansluszazanudvasnuanlodn (va,
2537) s msuludszmealnafisnosawnanuuandon Apanteles plutellae, Thyrarella
collaris, Trichogramma confusum was Trichogramma bactrae (wsfias uazams, 2534) 1
waigawuuawdowly T. confusum luwafisuwy T, bactrae fuszamsawlums
auaulavasmuaulodn 16.2 - 45.2% wenanilfswnuawdounuan Cotesia plutellae
avuguinanlodn’le 6.1 - 32.4% (Yosail uazams, 2531)

msldassaneiunsdnaanadsdaunanaos Cis-11-hexadecenyl
acetate, Cis-11-hexadecenal uaz Cis-11-hexadecenol lugasaau 5:5:0.1 41w 0.1
faansy uszintnmmlumssuiiFenuonlodnunes (fse uasaniz, 2538)

msltnuannniaafwaasnsinszuanniansziainiarsnianiien
Polybutane anadiudiu 5% lussazans Hexane Taam 10 - 15 Sudaass sunsnén
Aidevuanlurinade 16 drdaiudn Tasdanammeardowailes 0.79: 1 ifladansiy
andwan 80 dudals munsasanisldasaiuuaslens 50% (3w, 2535)

nslglasFauandneluden iunsdandnmesfslulsaSausua 4 X 2.50
way agudnadiglusdenaua 16 Fasdaanseia awnsadlastiunadiraisues

wuaulodnled ussinignaunsawiaiduladng (4, 2535)
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nuauaanoin (Stemono spp.. Stemonaceae) dudwAiwunaldluuny
dslarngaudusyulnslunsineslsa Jaatulimahanlslsslomilunisersna
A1 m3dnedssAninmwassssaneanwenaisneindanwaulonn (Plutella xylostella
L) wuennszyiin (Spodoptera litura  Hubner)  wazdsaaden (Callosobruchus
maculates F.) luwasufi@niswudn snsaiadas methanol fuszdnsnwgaluansme
sudaanolanfidn LC 5 A 48 alus windu 535 2,313 waz 2,108 ppm enudréu 21n
maSeuifisudssansamaasansanaais methanol andredgsfifivannunsseng g
lunaaziueanidiosinila wuin é’aaﬂwamﬂﬁuﬁgﬁmﬁﬂi:ﬁﬂ%mwgaq@%uﬂu
wuanaaneInTna Stemona tuberose Lour. msiianzwansanacismnaiia TLC was
HPLC 'laiwusns rotenone  waas rotenone 'Liilssnseangnifiinasdauuas an
msﬁnma%ﬁagﬂ"ﬁ’h syanannauagnanals Methanol Sansnwiiazinlulsln
minuguuuadld (gl uazamz, 2546)

mMs3spiedersinilSuimens azadirachtin sansssnawdaszianduide
(Azadirachta indica A. Juss) aziendns (Azadirachta excelsa (Jack) Jacobs) wuas
azionne (Azadirachta indica var siamensis Valeton) Tae% HPLC uaznasaugninis
fussmItuasensanaaziadennanlgdn mnmsanswuasaiawaeszen lned
fuandandaveusnuuazgnssmy Iss azadirachtin wianw 0.25% waz 0.82 %
adey wasiflefnwdSsufisunsunn azadirachtin lwadeszienns 3 afie oy
mmmmdaﬂgﬂ@haﬁ@i’mﬁu wudnaziandutds (ndeniavanunin) UIunm
azadirachtin snnndrazientre (1ndsndagnugind) uazazianlny (ndinda
Pauuin) Mus ey enaseudszansawrasmsanannwiaaziamIsmasiade
msapposruanlodn e 72 $9lus wudn waaazienns 3 sewuiiidn LC g
ausaudsit 9,550 , 8,430 14,510 ppm uazmamstiugemistuluazinaasnuenle
Ay 55.69 , 79.69 uas 4445 % erwsdey FaduisnganaindSunmsns
azadirachtin - Tuazienligunusnudszinimwlunisisenwenladn (sden uazame,
2547)

2.2.3. mishumudesstedifildlumatlosnumdeuasmuanlodn Uagrinilunag
wnnn 500 wfie Aasanudunmudamsiaiidldlumstlasiumia sumsuuasfiiu
Wiz lae LURIAAINY Lmaaﬁmglﬂ‘mﬁu Fefitauandsaudinmu fa nsld
ssailudarruanuddszansainlamingy mIgsanudunmuuesuNailinais
[T Gadt
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2.2.3.1 masheamusunmulasaireruloduusomuniisidmauuas i
Iansaddudhgauuaslata

2.2.3.2 magaanusnunmulaemadseunginisy 1w mananiaeslifin
pnsfifiasiad Taomsliduluimeniadesldfudlifiamad

2.2.3.3 migssanusumulasdisonadnmoluaiuuss 1w wussasns
owlndaonuieannnuduisliisssmielidgniiae

2.2.34 nmafsanushumulasmafvenunasilumstudeierhany
IR

2235 mssruanadmmulasnsainsluiufegadumsisunniv e
sanuilluRsuossns (wesasngy, 2539)

%uaulm‘i’nLﬂmmaoﬁ'@lgﬁmﬁwﬁaﬁﬁmsﬁwmmﬂmﬁ”’mmu@iamsmﬁ
nanoriai lFlunstlasiumsasinansidselyi

nmsAneINasessnIanaantusiuiia Chromolaena odorata (L) danns
aouaznsiAsuudasszauienlodviasfvuosnuanladn Plutella xylostella Lwwn
sranannlusudariliszaamnaiss (esterase) iiadudlszanas 20, 40 uaz 90% 7
anadutu 0.05, 0.25 uaz 0.50% szaunganlslaw tea-nusinaisa (glutathione S-
transferase) iiadutlszanm 5 uaz 20% Aamadadu 0.25 uaz 0.50% szaululuaand
3 (Monooxygenase) wisduszanm 10 uaz 30% Aaruidudu 0.25 uaz 0.50%

fwsunamInaassssanaannluauFenaunu Synergists wudn DEM v
TWszaunganlslen lea-nauswaisa (glutathione S-transferase) aaasuszanm 5% du
PB finadaszauiosinaisa (eSterase) wazluluaandiiwa (MONOOXygENase) aaas
Uszanms 10% snsu TPP Snavildszauiomnaisa (eSterase) anasiszanm 10 - 20%
(nvbmyan, 2539)

msduniussiadings Organophosphate nueuludnfianudruniudae
msmﬁmjuﬁlm:ﬁuﬁauﬁwga Lﬁaamnﬁmﬂfmimﬁmjmfﬁmzﬂzmu Tutlyzine
vuaBanuanladniinsdiuniuda Malathion 2,096 win Chlopyrifos-methyl 626 1vin
wa Dichlorvos 40 wvin (Sudderuddin and Kok, 1978) fsnsauludssinaldniunumnon
ladinewnudasns Cynofenphos was Methyl parathion snnnn 1,000 wvin Malathion,
Profenofos wa= Prothionfos 3,000 - 6,000 1vin wazstesndn 1,000 wvinluans Dichlorvos
(Liu et al, 1982) luwaaSen dszinaanigowsnimuonladninisdiuniuans
Chloropyrifos 21 1vin Methyl parathion 35 1vin Malathion 20 1vin Methamidophos 35 1vin
Diazinon 73 w1 (Yu and Nguyen, 1992)
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msdmniuasiafings Organochlorine wumsdunmuassusniitszine
dulafiids Gedunuda DDT (Ankersmit, 1953) lutszineldniunuanlofnduniu
DDT 2,870 win (Liu et al,, 1982) luawszauimainasiamuanlodnduniudasns
Endosultan 25 i1 (Yu and Ngugen, 1992)

nsdumudassaiingy Carbamate miﬂ&jwﬁﬁwlﬂumsﬂaaﬁuﬁﬁ@
wuaulosin da Carbaryl uaz Methomyl uazwumsduniudass 2 sfiailudszne
Teiwin 33 i wae 111 win enwsnau (Liu etal,, 1982) iwwdsanudseinaansgaiansnn
wumsduwnusda Carbofuran 504 1vin waz Methomyl 409 1vin (Yu and Nguyen, 1992)
ludszinadidu (Hama, 1983) wszdszinawaide (Sudderudin and Kok, 1978) &
TUUMIEUMUI I SUBN VeI Uanludn

nsdumusnsngy Pyrethroid dszineasnszaiimdnsldasnguiiidon
w.a. 2523 fiaaTen uaziResszszina liuwnuaulodnausnduniu Permetrin waz
Fenvalerate 1ull w.e. 2534 nuoulurin@aaudawnaw Permetrin 2,132 win Cypermetrin
11,177 wvin Fenvalerate 12,278 1vin Cyhalothrin 10,699 wvin Fenverate 2, 305 i
Fluvalinate 12,278 win(Yu and Nguyen, 1992)

nsdunmuasnga Insect growth regulator (IGR) annnns@nwnislaans
sziumsaanasu Teflubenzuron lunsflesnumsanuanlafnwunisdunudass
wiiail 12 11 Tummanledingudi 29 (Pemg et al., 1987) sauluilszimalnawumuanlorin
MNURad9 wazu1awia drunaw Chlorfluazuron 400 win waz 3,400 tvinenwdeu
(Fahmy et al., 1991)

madmnuisagiunis Bacillus thuringiensis asswuauludn ludszina
suigowImiimsdnsimaduniusssnueuladneda Bacilus thuringiensis 2 snavwusg
#a Bacillus thuringiensis kustaki waz Bacillus thuringiensis aizawal wunisduwniuee
Bacillus thuringiensis kustaki AZgantsn1sdn Biobit HP waz Javelin WG 461.1 waz
320.7 wih swdey wazmadhunuda Bacilus thuringiensis aizawai AfiFan1aniaén
Xentari, Agree uaz NB 200 FC 3.0, 35 uwaz 4.1 win ewdau tdulainudaziiv
Bacillus thuringiensis snawufiduanuududniaandrsudennsdunmuiuanedianu

(Shelton et al., 1993)
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2.3 amaatifarsnfandlniy

a A A AaA a A aa & &
srndundlufsdfisninewanoriio vwriiedussifidszlovddonywd
¥ 7 ' ) 1 S £ = ' v '
TumshlulFulududrs 9 iwwanswan akaloids sndssvuuazlignolues ldud
rotenone ,nicotine , pyrethrin - snswan saponin , tannin , glycoside luzdaywuseng g
ihdunanszing (essential o)  swrsnauquuuninanaziiald dmTuaunauas
v A ada 4:{‘ 1 J. 1@ [ t:ll g g; dq,
nrzvIumMIErs eI smMaaswudassssnnaidulng g liduinuusise b

A a =S ) v a A o
iesanTadassalumsfinsivandszns wu ssenagnaieludSanmwiitesun

a o a < 2] @ A & A A A
nIa mﬁlgﬂa‘i’mt‘w ﬂdT?i:UZLfJaql@Ljﬂ’]%uﬁ LLa'ﬂLﬂaﬂuLLﬂadeﬂLﬂua’]imu@l 2% NI

Hinawasaiaraisuulasausdia g Uszinniiteiievesits dradhatu &3 o
tomation  azwuannlwitaidewigannninitaberfiadu 9 luundama (Juvik and
Stevens, 1982) wanenin TaduiAsiivaniwuesin agnia amnall audu
funns szpznanfinerleTunss AfinadeuSinauamsiean (Aden, 2532)

msmﬁnaﬂgﬁluﬁ%ﬁ'ﬁwa@iamimuqmmmmaLLﬂdﬂ‘i:mmmﬂﬁﬁ%mms
AOUAUDIVOILURIGDRIIAY LTU ﬁﬂﬁuﬂ'ﬂéﬂ%aaag}@Lmaalmﬁ”ﬁm fafiseiunsfiu
vasuNad wianszguliuuniiu Ssdeunaslasanaiiluuasans wialnszuauns
wnuadduAadnd wu lfuussfivwaiin Mdszaznauuanniulunswawan
asudw Jdarnandlavanas wieldanmegilurnzaanany lasddradisan
namsanefihaulaimius s inadoy

2.3.1 s3ffinasziumsfunianisvinansaeunas (antfeedant | feeding

deterrent , feeding inhibitor ) - anusmsEneuABIRLNUEUEneaznld IR
waszSumsfiundangaismsdinaneesunssindssuunioria deindans akaloids
dusdaudsznay degtiunguvas terpenoids Jusnsfldsuanuanladeutranin ua
mafnsdishaula ldun

2.3.1.1 Wada and Munakata (1971) vinms@nmwa3ssaas terpenoids aan
i 6 viadsaglungu Sesauitepenoids , diterpenoids uas triterpenoids Aauidudu
0.030 A9 0.5% lu acetone Auddausasnuawanzsiudss Spodoptera littoralis wun
aslunguuas Sisquiterpenoids wiw pinquison ua absinthin 1vuadngafinuidudn
0.125% wa=z 0.03% enudnan waslinuanslunguaas diterpenoids w3 triterpenoids
LROINAIUEIN I BILNRIFINET?

2.3.1.2 Reed et al. (1982) anaaawinisudnnarsviuildldanuaulasi

L [ (<3

shiuaaanwaaszian Azadirachtin 418w tetranor-triterpinoid - Sramuauuusale
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RANLAU AT mmm%qﬂﬁamiﬁummwaaLmaﬁuﬂm AdawnaklyNn
aLdad wananniens azadirachtin ﬂ‘oﬁNamuQuLmaﬂuﬁmﬁuﬁﬂﬂmﬂﬁm
2.3.2 ssnidnavihldnszuaumaumuadduvasunasfiadnd (antibiosis) enshd
NA R NTZUIBAITL UM LR TN UDILURINALUNG a:Lﬂumm@;ﬁﬂﬁlﬁ@mmiﬁ@ﬂﬂa
PN TENITIRLUAY LT
2.3.2.1 Fliuuasnslduazdnladvasndn Hyde et al(1985) s1wewin
naulunA laTURIINARLILINNLUEAFZLAT AIUaTeazN 2 22HaaI1N1379 Miaaas
A £ o v @ M oo Yy o
ndnd 20-100% aunuemanduiuvesssilasy uaslivaaunazesihduszianlu
MuidaluasTiadu 9 aseadsnunanisnasadaas Hyde et al.(1985) farafunan
A P v a o A = o A a Ja
Halagaidithosannuyadlasuarsnidnlyd wiadunalagdauiiaang1siiida
ATz I UaATuvasuNadlueudn 9 waanassvinliuuadnglanIadsnns
Wnaadldtasniiung Taunaly miﬁﬁwauq@ﬂ’omiﬁmaaLmaa BIVAVININTD
JUNIWNIETNIUTAW HefdanaRa wIasINIdwan N3 NTwa1RIUNIIA1T9TI0
' =1 o v ' ll e' =S | o v
YILNRILANILTNAVN LA DAIINI13291LT wazn1IWn b aadna aamumm@mﬂ%
UszmIuaIuladanadad tlaae
o [ a A A AaA Y o o on & '
mmumsmmrmwmmmLLqumw:mm‘l%muqmmm"l,@@uu 8%
1 a o v Aa K a a A g; : a v d' :‘rﬁ
Tngjazdinavihldnizuwmsumue’duvassaasAatn@nauni®n suwidsluwFasiis
VL@T%‘umwuauflﬁ]mﬂﬁ'ﬂuﬁmmsﬁ'@um"lﬂmﬁmlumoq@mﬂﬂﬁw%mﬁamsﬁmﬁaml,az
e e 6 A =1 L d 1 a ‘&’ tﬂl YV & e 6 v 1 Qs
ﬂsuﬂgowugwﬂ%wmimﬂm’ﬂuﬂ‘smmqwu Lwamﬂmﬂuwuﬁqmumummmammg
huane
Aa ' 9§ @ v o A A o ' aAe o
2.3.3. ansndna bauuadlaliidnvinansNeniaidnnela Naanauwdaasiwinuin
' Aa ' v = Aa a v 4 & @ g = f
893 FIINANA LALUAIN LTI UEIIATNEW  betn WA BT R TIL T UEIBN N B
saRnauoia eragragw Citral | carvacol citronellal | cincole wae citronellol &
a o ' A A Aa
wuanluiasasme laun a13zuns nziws Invewd MUNE NIZTL 98 wyaluNoni
naw i gaUas gyednanunIznelaa 39lauuadlalutzezlng udaradiszoziaan
lumslasuasldifssmiseazinamas 9 Weasannszmenuasy Msans luawidain
T¥auanlanusns akaloids vrsrfieninalawnaslatduszaziiarsrrwiwnyn
A208719298NINUNRWLD LA
2.3.3.1 15 azadirachtin waz salanine Fswuninluiudaszian a3 ks
wuasdagzlulsafivla@nia sisquiterpene ketone ialdanwudntuwindu (Jilani and Su,
1983) Mansour and Ascher (1984) snavnwindszanTawvasansanaainasianluns
, . . J @ ! a a Aa
1alsuas Tetranychus cinnobarinus auwnuansniltlunisanalasiivsz&nTainiseeain
unldwstasasi chloroform > n-butanol> acetone> methanol > sin
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2332 uamsdnmdszansamlunadusnslawwssesindunoussing
anlugandues Eucalyptus camaldulensis Dehnh - fiiulugguiuszagrudanuan
nszvjin Spodoptera litura Fabricius — wudn shiumenszimsannlufiiiuluggudsd
ﬂiz?m%mwlumivlé%uaumzﬁﬁﬂ"lﬁﬁﬂhv{ﬁﬁu%amzmmmluﬁLﬁulquﬂu lag
ﬁwﬁu%am:mﬂﬁ]ﬁﬂiuﬁLﬁu‘luqg]LLﬁavlaime"L@Tﬁﬁq@ﬁmmL°1T3J°ﬁ”u 35% Ysanasl
YJuas ldszaumslauuaswinny 4 LLazﬁwﬁumm:mmnnluﬁﬁulqucluﬁmm
it 4.0 % YSanasltSunas Wszaumslauusarinu 3 aghelsionalimanzauiias
lﬁm{wﬁuﬂam:m:Janfﬂ,u%1maﬂéfmﬂumﬂduuaumzﬁﬁﬂ Lﬁaamﬂvl,évl,ﬁﬁﬁq@ da 60-
80 % wfieldiaan 15 wadi ﬂizaﬂ%mwlumsv[d%uaum:ﬁa@aaLﬁanmmuvl,ﬂ uaziile
1%19a 5 $alug nuaugnlaifies 45-72 % (Fwsvms uazamiz, 2550)

2333 wamsfnsdszdnTawasayulnslunislanuneulodnwudn
ayuinslny 2 sfiefanuaudszanuniy Scheffera venulosa Harms wazazlaswan
Cymbopogon nardus Rendle fivsanmanmadnfiszaniawlunisladdeunuaulodin
lugmniasnaaadlaiilnagineg

2.3.4. g3 fnasinuuas :uguﬁﬁ'ﬂlﬁﬂsﬂMﬁmnﬁmﬁ'ammemé?al,wiaﬁm
Tuna Rodadunsinuasldiuan leud wuouaiwaesnn Stenona spp. dsilarswan
Tsaluud engu nicotina tabacum  Gedissiiladin uazdwulwinsu Chrysanthemum
cinerariaefolium &sfiaslwsniug ssasnarnduarswan alkaloid Aswnsosinuuas
dngirldnanondia walufitiar ldvansnfisneazduaienussia 3 sfiadt Wasen
ﬁpjﬁmmmmua:ﬁﬁagamnuﬁﬁwaﬂmfgﬁamwﬁ@ﬁu g fwuluiruacdnasinue
dhathatu mstlszan Saponin , tannin uaz 1esin way lasfinpauiauladsi

2.3.4.1 wissael uazamz (2526)  wudn sihdunenszmedianaainina
Usznaudaoansdn 9 adnedas 10 a3 srsddyfinu ldun pinine , myrcene uaz
terpinene 1Juds smmmf:ﬁwammuaum:ﬁﬁﬂvlﬁﬁw’m

2.3.4.2 Mariappan and Saxena (1984) wuin sssneanwdavesninians
alkaloid wanswiia 15w anonaine  waz resin ussfiafiainiwassnaniidorlafinanu
v 20% 1s acetone

2.34.3 gwsuans azadirachtin uaz salanin sanaldaniwiassiantiun
Aauladinmsuin waznuhausnauat ldnaeziie Jaatudslinsanassainan
wwaldainuuas Schmutterer (1992) wazsinddudnanndrafienaiuwasiuil a3
amnandanudasansuazinanzauainazinanliaiuguuang Taganzludszined
sanIndaniainalad ilasaniivssininmlidniaeiigsansioiafifon

sl%ﬁ‘uamuwi%mﬂluﬁaqﬂu
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24 szuuanlyduasuaas
231 aszuumahasamsisfanfouudsdlasiaiioazd 2 Tuaau fa

2311 tusaumaddsuudasszozi 1 mmdedingioadazifouuyas
Tanshilasfiawlodisaljiseldifadulasseielnifiuandaluannds da uanen
duansfifitauazazapiniiasninaanaininene UfAsediddn Idun Oxidation,
Hydrolysis 1iudw

2312 duaswnsiusiszesi 2 ssfindidslignulfsuuadlasiaing
wiaAvuudaalasearoudanzdudn (Conjugation) Auasidegansluimadiiielid
Qmauﬁ'ﬁazmmfﬂﬁﬁ%mﬁa{l'uaaﬂmﬂs"mmm

2.32 Twuwnasiioulodlunsvihaefiufisey 3 viia fa aanaisa (eSterase),
nga1lslew tea-nousinaisa (Qlutathione  S-ransferase)  wazlulusandiiua
(monooxygenase) (Dauterman and Hodgson, 1978)

2.3.2.1 \amnaisw (esterase) iwanlaailudunaumaasuudailasaais
seuzfl 1 Andadddniisidunsinaisasis wiassulandaenlasissdfise
Hydrolysis Tumalasuutaslasiadiesssfimiaianaanainiems Tuwuasswy
wowlasfoiiaillu Cytosol, Microsome, Mitochondria, Nucleus wassld wazwuinms
vhauzaaasnaisa (eSterase) luwarazunndnwendis 25%

Cohen et. al. (1977) wuinnsvinsmwas Esterase Tuuuaszfiandsanuusensg
szaznu aziinnavouvasiesinaisa (eSterase) ansnwueaas 1w Tribolium castaneum
(Herbst) lusznzldazfimsvinauasiamnaiss (EStErase) won uazaziuduluszozd
TN LLazﬁlza@mLﬁalfﬁwgiwzﬁmﬁ uazazifindinata e luszozdiindy aaine
3w (esterase) SwsirAsdnlumanasasisniefudandsan dal#iAanmaduniu
domsadfildlunsindailasiu wussiadlunguOrganophosphate, Pyrethroid, Chitin
inhibitor

2.322.  ngelslew tea-nyusivaisa (Qlutathione S-transferase) 1w
wulodifmfunszuiunsvansasfe wiefudandaaufidanluine tieades
futumaumsidouaslassaiisszesd 2 TasezluissU§Atennsmuiuaes ngan'ls
Tou tos-nyusivaisa (Qlutathione  S-transferase) FusnsusznoussAudidianlu
$19ma (Chasscaud, 1979) awlmfvfiafinulufis Tuslads 1 wwafize dadidssgn
shema uazunas (Jakoby, 1978) finusmiAaiumsvinauvasnganlslon tes-nus
wavsa (glutathione S-transferase) wuauledn snaviausasiawlofazdan g tindu
nnszazamuonbilszazanue (Rose and Wallbank, 1986)
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TunuaulodnaoRuindunmudasssuaasganiaonuinliduniuis
3 - 4 wih wazngan’lslou tea-nausinaiss (glutathione S-transferase) (Hutowland
o a a a & { v Qs a v 1
ansRwRsrianianoidasnumsiiansdudasnsialaasuaas (Jakoby, 1978)
lagawizansiadilungw Organophosphate, Organochloring, Pyrethroid carbamate
(Motoyama and Dauterman, 1980)

2.32.3. luluaandiius (Monooxygenase) ilwiawnlodsayshanited
= Y o a A . & = % P
Neanunsztuwmiasaisdeglusuasunadasuudailasiaineszezn 1 las
U fizenmsfoundsslassasnsasanfie niossudandasuidiedanisiidnsen
nseniy UAsendayAieataes Teun Oxidation, Hydrolysis, Reduction,
Conjugation \dusu towlmizfiaftwulufs daf 9dunid nadfsusdaslasiainsvas

a o v a A :’ v J v o v a
ssfisuananazildaseliguandalunisazanoinldfauudaderinldasfisd
Qmauumiumiaam‘mﬁl,ﬂaﬂul,l,ﬂaovlﬂﬂa wasnulasanansisd ldanansneangnsnns
a a < t:i n:g ¥ t:ll a Aﬂl cS( va ns‘w A ra n:g
e uansnaangndle wWisuwlssasfunaangndliignitesss wialdligndss
A £ = a ' a o o 6
wisaangnoduRsannnings (oamst, 2539)
2.3.3 voulwdvinanuie (Detoxification enzyme) aasliqmaudd avit

2331 aglusaiuniuavenaadn ldiuasny namsudandaenagiu
U528 11w 1raa 113 uazsn ldaduuad

2.3.3.2 1w Non specific enzyme &a sansarufisenuasudandaanle
wanzriia lisiwizianzas

{ 1 s a v v J 1
2.3.3.3 Warwmealasusmiie nIaaudansauuarazasnion bof@nasing

=3
339137





