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ABSTRACT

Project Code PDF/46/2541

Project Title Synergistic Effects of Certain Essential Oils and Volatile Substances on
Formulated Neem Qil Pellet in Rice Weevil {(Sitophilus oryzae) Protection

Investigators U Sanguanpong1 . N, Kongkathip2 and K. Sombatsiri3
E-Mail Address unchalee@aet.rit.ac.th
Project Period July 1998-June 2000

Objectives 1. To study the efficiency of different formulated neem oil on the popula-
tion dynamic of the rice weevil
2. To study the synergistic effects of certain essential oils and volatile
substances on bioactivities of formulated neem oil

Methodology Neem oil was formulated with certain essential oils and volatile substances.
Their biological activities in comparison with untreated control and neem oil alone against
the rice weevil Sitophilus oryzae were evaluated. All formulas were used to fumigate the
test weevils in rice container for a certain period. The effectiveness of the test materials
such as effect on insect survivalship, fecundity effect, number of adult emergence were
determined. The test substances were clove oii, cinnamon oil, citronella oil, camphor,
borneol and menthol.

Results Fumigation of the rice grain with various formulas of neem oil showed that no
direct montality of Sitophilus oryzae were found. The neem oil mixed with cinnamon oii
(NOCI), citronella oil (NOCIT) or menthol (NOME) resulted in greater feeding and
oviposition deterrence than untreated control (CONTROL) and neem oil alone (NO)}. It
was observed that the NOME showed the highest degree of inhibition effects on the egg
laying of S. oryzae. In contrast with NOME, the forrnulated neem oil with borneol (NOBQO)
gave consistently worst results. Mixture of neem oil and clove oil (NOCL), camphor
(NOCA) and borneol (NOBO) also showed negative influence on the number of egg-
laying and emerged insects. Later studies with survived weevils confirmed the favorable
result gained. It showed that the insects in each treatment lossed their abilities to damage
their new host plants over a 24-week storage period, particularly in NOME treatment.
There was also a decrease in number of egg laid by S. oryzae. On the other hand, the
NOCL, NOCA and NOBO were ineffective to the oviposition of insect due to steep
increase in number of egg laying along a 24-week storage period.

'

Facully of Agncullural Engineering and Technalogy, Rajamangala Insilule of Technology, Patumtary 12110
2

Facuily of Science, Kaselsart Unlversity, Bangkok 10800

3
Faculty of Agr zulture, Kaselsan University, Bangkok 10907

n



The efficiency of different treatments on population dynamic of rice weevil showed that
addition of camphor, borneo! and menthol provided the synergistic effect to neem oil.
Regarding the percentage of mortality and weight loss, the NOME treatment proved to be
the best, whereas NOCL showed an antagonism to neem oil. Also the NOCI and NOCIT
were not significant differrences to neem oil. The cumulative number of egg laid along a
48-week pericd in the NOCL was more than in the CONTROL and NO. Whereas the
NOCIT, NOCA, NOBO and NOME exhibited no differrent ovicidal property. Effect on
hatchability and progeny development indicated that the NOCL and NOCI decreased an
inhibition of adult emergence. In contrast, the NOCA, NOBO and NOME gave strong
action in reducing hatchability of F1-offspring.

An organcleptic test indicated that the grain treated over a 48-week period in all
treatments had a disagreeable smell more than accepted value. Neem oil alone remained
a best smell, whereas the NOCL and NOME showed the worst disagreeable smell. Other
gualities such as firmness, stickiness, whiteness and appearance remained unaltered and
showed no significant differrences by the CONTROL and NO.

Conclusion The results showed possibility as synergist agent of cinnamon oil, citronella
oil and menthol to neem oil in controlling S. oryzae by grain fumigation for 3 days. It is
concluded that the NOCI, NOCIT and NOME showed good consistency owing to neglibie
damage, inhibition of egg-laying and adult emergence, while the NOCL, NOCA and
NOBO treatment provided an antagonism to neem oil. With the fumigation along the test
period, addition of camphor(NOCA), borneol (NOBQO) and menthol {(NOME} to neem oil
were more effective than addition of essential oils in reducing seed damage, egg laying
and development of offspring emerged.

The organoleptic test indicated that the grain treated with neem oil had a highest value
(best smell), whereas the NOCL and NOME had a disagreeable smell. However the test
failed to discriminate all qualities between the treated and untreated grain.

Suggestions Though the results demonstrated the possible practical applications of the
formulated neem oil with certain essential oils and volatile substances for averting losses
of food grains in confine conditions as warehouse and storage house. However, the size
of on-farm storage should be further studied based on practical parameters: amount of
used materials, aeration conditions including the active ingredients in essential oils and
volatile substances. Only these apprcaches could be leaded to acceptance of this
technology in commercial trial.

Keywords neem oil  volatile substances essential oil synergism rice weevil



Executive Summary

k2

m:"Lﬁuﬂﬁ‘:ﬁvz%n’mmmﬁﬂﬂuﬂ:tmfé’mﬁmlum?a@nqw%ﬂmﬁmmzﬁﬂ'ﬁ’mmww
419415 (Sitophilus oryzae) ﬁ'ﬁm_li‘:mﬁLﬁfaﬁnwwammmwmaawﬁﬁmﬁm 1 #seanng
Lﬁuﬂ‘s‘:%w%mwmmfanqw%mmfwﬁua:tmlumsﬂmﬁ'uﬁﬂf-a"c-wc-’ffnwoa'iimaw‘lmuﬁ'}
‘ﬁ’mmﬂnma'aum'auu?‘amﬁfaﬂﬁﬁﬂua:zm@mmﬂuﬁhq 1 Wunan 3 FuiinisAneiuaees
ARSHANGIY 9 RTfednIINITendin ArNatmnsolunsslduarafngnuaiu Aann
ansnsnluntsdnesnidlusnannlifuiannald asessuiuiuiindenaranadeviusesia
a1wnr  uenanniidieuvienidnatsfiunsensrurna N measeuny 48 dUanviiie
AnmANAINITe R RN-aaUsE TN s IRIuN A Tin N ABeg arsildlunmmaasulfunitn
TURTAT(NO) ﬁqﬁuﬂ:nmqmmﬂuﬁnﬁuauL'nu(NO+CI) Qmwmuﬁwﬂumuwa(l\lo+cu

anTuaNuNIUnslAINEN(NO+CIT) aRTHANNITYT(INO+CA) dATUANANIAW(INO+BO) vTe

AFRTHANLNUNBR(NO+ME)

uams‘ﬁm:mJ?:%n%mwmmﬁﬂﬁuanmqmwaurfm 7 Tildesnsinisainues
wnastasnisiiueuiarudnandivae 3 Sulususituemeseueduegwuiigns
uaunngmﬂﬂﬁuﬁ'luma*ﬁqlﬁuummaiu?:udﬂqm?ﬂuu‘?‘muLwiwudqmﬂ"ﬁzgmmﬂuﬁﬂﬁu
suy Buiunzlaiveniewuneassinan usadvinaoRae s lddesainaenay
nlamnsnan9lg e euailanianretnad innsuasiTua L (ANE N8 AR LA TR
UstanBnmtinsiuazianluntsdudanisnsldldunnnivineusle 1 iz finas T
ﬂ:mwgmmauﬁwﬁumum@ mmw‘iaﬁmammmLLmTﬁ;fLummmﬂ:‘:aw%n’mm-aaﬁﬁﬁu
azwnlunnseangvitesiuindeunas  @ouuaiiisaruainisolunisnangnuaiuine
z%’qmry]mnm‘;ﬁnfafamﬂuﬁqmn“L“IiLLumﬁmalf’imnms'l.‘iﬁ‘liﬁﬁm«nm@mmﬂumq 7 wydd
mﬂ%ﬁﬁwﬁumum@;ma‘muﬁﬂﬁuﬂuwm tsfuntlafvemsitosiuneaduiauainisaly
nswnaaniiiuimannlifueasnnsilain i wuinfndelusuislasssatradiulédn
FleuRuudeuiuvimuusiaiua mmamiwﬁuanmﬁ'uﬁ’»ﬁumuwg NITUTUTOWRMLAL

2
s o

wamanldnlunisandss@ninineaniniuazimlunisesngystivdanisWnasniiuea



ANTANBIULNAINTDATIARINNTNARB U1 UNLIINITALNTBTHTIIRIFFH2L11311T
- ° . P oo = . o = .
ATAIANINANYNAATH AN T UNANsRATI AN A NANITD UMMM AR TB NS s
. 1 ¥ 2 L
MlsrAanansneasayidvdeuallsoRuiiuasianuan i ua LT uniuszlainaunie
LHUNBALRUAINATNITO IUNITELEINT7919 T TAan LBt 19ERNITHAN A LLHUNA R[S 198)
: . y . o r
Wudszdavsnanluniseangysresinduasieusinislduirduasianaaniniuniung
o = ' 5 ' P e o PR
nsysseRmauiinualinlunisnsfuliunaifsendiniiauainisnlunisonalaisdu
atinglsfimunwudnuaiuaziennasnsliinalunisdudanisWnesmilusaanlaiunaei

e b
FRADININILS

mﬁ?ﬁm:mﬂs:aw%mwmmﬁﬁﬁuﬂ:tmﬁmLﬁm@m?ﬁm 1 leeviuteuviesudiians
ARBASEHIAINITHARBILALANHILAT RO NNTRNUT 0 AR TUIUUTZTIN TTDINNAINLIN
@,mmm.lmm@m:mmﬁmﬁ'\ﬁuﬂnmuﬂumnﬁ Ruiawitemuneasuisaiiulszang
.n'l'w'lum'a"a'aﬂqw'é‘umﬁﬂﬁuﬂ:tmﬁﬂlﬁLﬂ@ﬂ-nuﬁmi‘mﬂ'umu.um'nmﬂ@uﬁuﬁnnd’m’?m
LuuﬁmuQuLm:ma*l"ﬁﬁ'\ﬁuﬁ:t.m'atmLﬁm uenaniidaiinassnistiudanisdinany

.

waaduazin e fsuinisgruidetnmindaiideundavsauusiasuauuasnasld
friuazianetrudgalaaiawired iannsuantiuazefusuneatasdudininda
Vnanuuandnredaansdnnansléinas lumnamsefudunisuasiniuazan vt
muwgﬁwﬂﬂmmuﬂs:?ﬁw%mwms@@nqw'%fmmu?’lﬁ’uﬂumﬁﬂﬂajﬁuaFifamﬂﬁué’mﬁm?
mﬂmmuuﬂmmﬂfammmﬂ@ﬁfmuﬁms‘gfgﬁﬂﬁwﬂ’nﬁﬂﬂwﬁuqnn'i'lmﬂ'ﬁ"tiﬂﬁuﬂ::l,m
dnunsuantinduasefuisue L ieinsunslaiuennudn liualiunnsinsannnasld
dnsuazadosetnndion  aannsAwanannsauduiuEindunsesruitessasinan
AMIMAREUTLIWBFIUANITAEBULAILAUINIATUINIAT Lethal  tme TEAURIg
wWudszazaan lun1gnnlsuusamie 50 % (LT, ) Taesnnsldhinruasendiawindy 17,22
ﬁﬂmﬁ&'a%undﬂlmﬁ'mmuﬁmu@ﬁaim LT., 4 2040 e NANTEIANTY ARDLTIT
A LT, Wenndn LT, mﬂaﬁwﬁu@:;mLm:w'?‘mmuﬁmuauﬁ@@mwauﬁuLau ShsTusu

=3 =3

wuneavianisyslasinisliunsiuaniananAniauiian LT, fduigeaa 12.86 AUad

FRIRINIAD 15.74.15.99 WAL 16.71 AUAUAINAGL  R9UN17 I HNTUAS LA NAN 5119137

14 )
nunguitertunslafueniiAl LT, winfu 17.68 uar 17.84 mrustsudannndnnnsld

Vi



v v L 1 3
diuasimetiunes aglsfieinA LT, 28983 1TUACaMan LN uwguazindy

prlpfuaniidrdesndinmslifldansaaenls 9 luvisnuudacuas

NITANHINAIBARNTNARBUGATAN 7 Faanainisalunisaalisasunameaay

WU TUIUA A NI LI NUN R T ARRAT29nITNARDUNLIINIT I U UVBNT S IVEILFR S
. 4 ‘ol @ 1 e

1iaRnafan1siRNMFenIsanlszAnsnnlunireangraresinluasiaiuansnaiy  nsld

0 & T
UNTHURZ LA AN muweﬁgﬁwa@ FENAULFTEAVEN TN BAIUITUAZ LA TUNITEUEINTI DS

wuavn s uarangetlifuna e lituinndnishildatsnaseuls waznsld
VIAURTLAIBLNALD TN Ut N T IR UET LA M AN U TUB LT AR FOURN

dsz@nsnnlunisdudintsansliassunssisendinlagsriduouaranaasldunasiay
g 2 i

N3N TEINTUATIATEEIMEDIARBAUVITALMNURAAILAN  @9UNIF 19U UAT A NANENNY

prlafven  nisys  Ruauviamunealinalunisdudinisnsldeesunasliunnsnann

NS U T UATLANDENURLIUR LV IANURAILAN

AIFANEIAuuL s nsAN999t 18 s W naantusluus asdilarvanlav

waa s lunismaaaadad lnanunudadnaduuandldifiutamudn  nslhinduazian
NANRNTUBNTLMELTY NTYST Ruiauviewuveaa i snfinlsr&nanwlunistiudanasiin
panudadasnainasainlifiaelildnaanssazinainimasoy 48 &lnwiiaiisanda
AsliinTuasenanTnTunsiaivey lwnm:*ﬁ'mﬂ'ﬁ’ﬁ'\ﬂua:mmuﬁﬁﬁuﬂuL'nmm:zgm
uﬂuﬁﬁﬁuﬂﬂquiﬂﬁuﬂﬁi'am?f;l"ué’amsﬂnﬂfamﬂuﬁwm@hamﬁmms lafanninann
AuNAEaNT0821929d TR A naa i usiawud T ua s I a N snuSInATHRean
dusaanldfuuamaaeuanaldlédndinslildarmaseuin 1 luvrssusruan Ty
mm:'ﬁn'1ilﬁﬁﬂﬁuﬂ:memﬂuﬁﬂﬁunﬁuwgu‘%ﬂ@ms‘mu'ﬁ'}ﬁu@uLfnaamﬂﬁ*:am%mw’lums
@'anqm‘%r’umxi’aﬁuﬁum drunnsuantniunslafrenatunsafis lssAnganluniseer
qridpesinTuazianlunsdudinisineeniduireadnasdnansle wangnianudn
NILANSEMTURANTLANTMBNSEMEWY 3 ARBNITYT  AUIALUTDLUNDARINATOLAL
Uszandnmassintuasialdmnitnisldinusnenantntuns laivensanng1lasn

NMTOUUTENNTINEAIR AN TUAT AL ANALAITHONT LML TUNITUT AN UNTBLIUNBA

Vit



dnasianisacuanatwIvlrzansuna st ld s laavin ldR1uaulssainsunasiavue i

wuludnaiseasuasasirasnaiynisiiuinmuanandla

nanindaasfivdsnaudainismaseuvieniafuinmui 48 dlailunaasy
Qmmwmmmmmm:mm@u'}’ummﬁu?'inﬂTmﬂl-Hmms"\gmmmam”mﬁfa?um:mmm:ﬁ
mmmﬁmﬁlﬁmum 5 ANUTZAB ANNINNRL ATHLN NITINNEHY AYTNTIIUATA RSN
Tu m@n'mnmﬂmwm"\rjmmwnﬁumm%’mmmmﬂ@ulmmi@:m?mmurﬁﬁmﬁ‘zﬁ'\’uwmuuﬁﬂ
m'ﬁmmﬁgﬁummma‘mé}’uLﬁ@%’uﬂ?:mumam‘wu@mu:ﬁLm:ﬁ’hqmsmmmimﬁms‘l’ﬁ’

a

RENRF

§_nw

BUATANDEINRINAITEALALUNLIBDIATUNINNAUGINGR  (NgR)  A9un1s Lo

[
=

azlpNNANTIUNTURgTagesNaNunesi A wna iR szasAunige  Visilngu

ail -1 Gl s = 1 o =, 7 ) =

lufsdsrasfuumaznimuusanafiaainnisdassinassiuauninifulddnvnaowén
kX

NFIUF LN A UNITNARDUUA I NIT RN N A Nz 2 A N SN AR LN LD AR HIRE

S

meiussiuAsssnauazialiiianauilindszatd  anuanimaaeiuanaliidiviingg
,,%f ar ar = » 1l 1 a o = o 2 O
Tunsiuasiandaulogasuansing q Lilnstaanndunlinlszasdannnisidvinatoass
wuaeld  windurasarimaasuusiazatia hifiuasdanisarandulifadszasARuaunuas
THWLANUANANIN AT RT2VTONUARYN ] doudA1AmunIndy q 1Gun A nng
{ . +
WnNzAe  ANTNIRARsAuANReNTuw ey lunusiuasguiseufulalaunisTdin
duaniengrsuansne 7 bleadedigunindnldnatsuiudouasliiinauuansiaiy

oo

MR AN UVTRLNUAATLANLA NS NS UAT AN LR LD

VIl



UNin 1

AdaIacuaavdoulii

nMsgouldsnaudnnianisineaslulssFeusinnindiiianeseaunasdngiulsaiu

o’

= i’/ ' ' ar e a =8 ar ar =
Srrzanunsdrlumuniaduluadeaidsn  sassautadastuniswmunmaluladiunig

' ] - '
=] ar =5

ufneeilesiuasudsueifesudiillaiuaiuawlaninvinnace - vinlidiununs
namng e lflusswinanasiiuinudssunaldianlidesndt 10% 2anffunninandnig
nua  (Saxena, 1995) luvnsdssianusioaunisgidsnana@adininaainnisdiinane
183699323919 TWANNTS 20% 1BINANRRIIN (Nyambo, 1993) ANMIUSAIITNEGUARLWSD
naiaainnsdI i aterenasARglulsaiuuenanasin g i do U ninuesua La Ry
i
LNAIBIABILALTAN WAL UA 2698713V WA LN TWIDIUNAAVIIATUATNIDINITUREAITHAEN
FUNAAAARILG  waNAINUUNAILTAuNaaL (Tribolium sp.) Azduniewedaesn
o av = = = = =~ ar °c a3

pviutlainasulReuudaiduarndu Aransuiidiuresndaorradunai lianInges
wandnliiduinaniveeddde  uwasdnglulsafuidrdnuuacswusnnissanislulsafiy
drauardrolwaie saveaedaans (Sitophilus oryzae L) lagiisasiuiaazanAuiniuog U
<4 o A =.I’v [} [=3 - a1 o o .

wrantelumandne  wenaniifiaelineluugn Weshgeuineanuissinfiuegnisly

WARANITNRAE A une

nysflaaiuuaznIdpunatAng lulsafuauisovinldlanldansimdvisaldldarsiai
wavnanislasiuussindnunasdnglulsaiuleabilianaaiiiivans3sldud  n1sanaiw
Pulumdalinindn 8% nsauazetauazdnaouiEUIRTus U liswEae
Lﬂmmm%ﬂﬁammummﬁmg (Semple, 1990 ; Dunkel, 1992 ; Sinha. 1992) Nsldao i
Faviioifudaluninfiuinen (Fields, 1992 : Nakakita and Ikenaga, 1997)  %ian1s1inien
a1W3RTARANEIINING 11 utly Tudn nae vav ARNALWES BenanTaiseewRes
Aunslddauassnsagnivmdn (Regnault-Roger and Hamraoui, 1995; Rajapakse and

Emden, 1997 ; Golob,1997)



AN UNIWLTIIRITAAARINRTUATUTURINRTTEARN ) AaaAIuans

= = e = e < = o o ar 9 [ ar 2 3
Auvstuargruallszdaninwlunirtlastunasnidnuuasbaiunw loun

o ity wu un (Senguttavan et al, 1995) ; ﬁ'\ﬁué’qmﬁmua:&ﬁﬂuﬂ:vjq
{(Pacheco et al., 1995; Senguttavan et al., 1995} ; Melia toosendan (Xie et al., 1995);
YU aa STu Rz AuLa st AR (rape seed oil) (Tembo and Murfitt,
1995) ; ﬁﬁﬁuw’am‘:mﬂ W pepermint, sage, oregano WAT basil 484 (Shaaya el al.,
1997); “Li’]ﬁu"ﬂﬂd Acorus calamus L. (El-Nahal et al, 1989 . Lantana camara

Saxena et al., 1992)

®  @ourna 7] 289D wiw ViU (Curcuma longa) waz lu18a Trigonella foenum-graecum
L. (Jilani and Su, 1983) nzlay suwse wieluauazada (Rajapakse and Van Emden,

1997) nsunaNwazdn (Jood et af.,1996)

® @YTNEN monoterpenocids (TuW N1FYST . Ol-pinene, linalool , eugenol “8 (Regnauit-

Roger and Hamraoui, 1995)

nsldansanmanigintianizetwdanisldarsadiaainasien  (Azadirachta
indica A. Juss) WiRuazAIwazdawsing 1 resazinnlunistesiuindaunasdng lulsaiy
:ﬂl 2/ =1 g = 1
TINLIENRNNT M LA nuwNavanasia 1w Cafiosobruchus maculatus Uaz  C.
chinensis (Tanzubil, 1987; Makanjuola, 1989, Yadav, 1996), Corcyra cephalonica
Stainton (Senguttavan et al., 1995), Rhyzopertha dominica (F) Was Tribolium castaneumn

(Herbst) (NRC, 1992), Sitophilus granarias (L) (Jilani and Su, 1983) uwaz S, oryzae

i i
o =

{Makanjuala, 1989 : Saxena, 1995 ; A(UTA, 2539) VHUANHIUENITRANNTUVBINTUAZLAN

ArBARUATTATAgULLLAN o RilseunatiasisAngirivarudneuurlaun nasdluaisesn

OMELAULAY (repeliant) NYSEULINITWENWINIFSIULRAULR (growth inhibitor) nasedeanig

o

-

14l (ovicidal effect) (Schmutterer, 1988 ; Saxena et al,, 1989 ; Pascual ef al., 1990 ;

Sanguanpong and Schmutterer. 1992; Mordue and Blackwell, 1992 : Singh, 1992,

n I '
anwuznsifamainainazialuntrtesiunasindounaAng ulsafuiuvinni
+ L g g ’
sronulivilulsswAuazsinadszvady  dowlnylanliuniuasienildannisdaiiuvie

NsANAAENAILINEATALATIVIBNNBIATANANITUNITRBUNT BN TUT LTI AR Aauld



‘: 4 ] 4 =y ar o <d d:i. 9L [ o | - cl‘ - r
Tudruiadu lu wauwfuasilasn agniuwasaRansainisiivfnm 38nasdediléinatoun
v 1 L) L
wdtu gt TR N AL AeTsiaan s NILRNA LA ltRATe  WiasatnmasssUuillou

ar [ o v =.. %’ - ﬁl.ﬂl n=\. b7 = = ' [—3 [ - { m‘ ar
Auarsadaiilinduresdiiuazinifinauadunssivsufsetiuwas liiiduiseuiunes

lna  doura (2539) sWmwasnisnanuaslgausiainiuasianlaguieitniuasian

el

ynaNALBTaFlnees (emulsifier) \evinBdadu (emulsion) udadairlurgniuAuaswes
fldduatsinziialunistugudadairludndudouwarussqaddugednitedleaiuuazaoy
ANLUTTTINTAR392999 wansneassnuinansaldintuasendadalusz Suanaududu
3% udiﬂmﬂnf:h'flmﬁum:mu@uﬂs:‘mnié’qaqqq‘ﬁ'ﬂimﬂﬁﬁﬁﬁu@nmﬂ"mLflmﬁmmmm
aunsnluniansld  nsineenidlusuazsmmnissendinuesfadindelng l5emnsdawutin

14 o
duaziandnida 50 nfnsetiwdndtians 200 nfnviveAailufesazaeiaiseangvs 0.75

nisduATmisduunviegasduialunisdntinduasisnunldusslanilunisesdu
g ar o = d‘ 4=l'd o ar [ % = a - dﬂ. t % X
ANdaunaIAngATITwEeanlA g AunInTun1sWanuednA s we Iinisaengms i
= = ql dg’ c’i’ al. 2 ar 2 ar ar % a !.u-:il =
Usz@nsniwuindsduuanainiinaileifuainnisidudailunisaireesdaauingaasunisg
o = < = [ 4:!l i ar = } 5
WRUINITUAR §INAUATGRAMNIINNNTRARATARRATIAAMTngAuNTelulssma i s

E SRRV O P o v o v o o a & PP
TadnAnuminiianndssadusedld  Ransdenuarduilunisdaaiuaisisugaiugiuing

1 o - <
ﬂﬂQQU?Tﬂﬂﬂ ANV UIRIE

1 4
T

nsAnsMAae AT mInsRarAnmfenaraanisldansanitsa y Wil
gﬂﬁwﬁu VBT LAY R TRUYS BN 1 TnenjaiunisAns e wans gl so s
ﬂszﬁw%mwlumm@nqm?{ﬁi@msmuauﬂszmnsﬁqqmﬁmmwmﬁnﬁuanmﬁmﬁm 1%
dudlu sublethal dose laptaniragnafiasjsdunsAnsansfiilsenunisisoniudonasa
audminauazdamlélioanldun dafuniung dafueue dndunzlaiua NsYs

WHLIRULATLHUVAR

e



Ui 2

ASNIsvnaag

32nsuazdumsulunismeanlssneudaadunousing (ol
2.1 naatunaslFlEFun s
2.2 nsafatTusTLeN
2.3 nsinadatuinTuasm A adiudusig
2.4 nsmandminTuazaEaLle

2.5 nsnaaaulszniniwiiiuaniandmidngmssing o Rsedasmedin

2.1 P19 AasaLNAILRtAUSHuln (Mass rearing of test insect)
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3.1 NI ARIWNAIER AU HUNAN (Mass rearing of test insect)
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3.3 nMe¥inAsTadulinTuazIan (Formulation of neern oil emulsion)

HANTSMARBUNITH AN WA TANTUANTBITRT Iie e TTin s 7 wudansasad v
vamﬁqn‘nﬁmmmmwﬂuLﬁﬂﬁulﬁﬁﬁuﬁwﬁuﬂ:Lm‘lmwﬁmﬂ% Tweer 20 YN IRAN®LETDY
Fladudifian name Lifinsusnduresdiadu Tuanrfinnsldass Tween 80 war PEG
Foaliarnieutuddeduisasinldaraodn fuldf laodnrureeid daduddidngu
dountslfans Tween 60 Wuarsdladlniesaivinlfifinreasasddan etnalsfimuanunsn

=l e t.;lz o ﬂ‘ b :: . o i
uanddaiulidniuldfdianednafiTasuliinnuiau snaaziduadauanalunisai 1



d - = o -:l ‘0’ - - o « o 1
a5 1 anwnuslsinnresBiiaduiniuasininananstladinieadatiagiag 4

BUAAITNARDU AveaBiiadu A AN TN TR AN
(30 WFANAIAN)
Tween 20 LT )
Tween 60 VYW HANARBLG Uunany
Tween 80 BIVYU ol
PEG TR LIV e
VN IER Tween 20 = Polyoxyl Oleyl Ether-(20)-soridan monalaurate

Tween 60 = Polyoxyl Qleyl Ether-(20)-soriydan monolaurate
Tween 80 = Polyoxyl Oiey! Ether-(20)-sorbnan monolaurate
PEG = Potyethyicneglycol

. = AN THUINDTIDNITATAY

nisuandNaiuiuasin AuNuaNstivauaratsansivetiafing ) Teeld
1 £ b 4
nueaiulalaanwinudt  dAnwnsdsingassdladuaaniniuanainantiniuniung
uwarnanuuaslafuanliifinnsusnty  Aeeddaduiiudantduuaclisasfinisguineani
1 ' 1 L4 v |
Wnisaratunaw  snsidladugpsnaniniusueinisuendy  dresfladududeingu
' d‘ ° dn: - u'.‘ g ar ar
uazsaainsguiRanlinisaratemin - dountseandiadulniuazmniuansuensmue
L - - o v e a ow@ oa ' v o= s o ey
wuindnnsdudaduieureaseundvesdlsduilufvaecguuarsestinnrguinevi liinag

ATANUATU  FIURTBUAAILAAILUANTINA 2 NIWAT WAENIWA 2

4
o

] L = : - a.l a o = ]
A9 2 ANBHUSUTINN DR NATUUNUATIANAN A TR N E AN TN UARN S 9

A" IVARAL Anunurvesdletu
AvnaBiiatu ANSRTAIENT 30 WITMAINSLE:

aas e SRpL Y Aann 7 Lifinnsuondy
vnuatian - x‘jﬂﬁumm«u@ T Aaan 7 inasupnd

WASTURZIEN + O WARBITU B 7 finvsuen

TTuassa + vasueslaiues: YNVIUU Fann £ bifirsunndy

TuazH - nAsYys WRB U 7 Yrunana : Insdudnduieu

YTz e + Raieu WAsau - L Urunana 7 inmsdusndufieu

BATUAZ AN + LHUMDA WRaIu " Uaunany / fnnsdudniiufiou

(I VRTIVT = HesdimrguasasinWinnrezanudty

10




3 ‘i’ii T

4R
ila min ﬁ mn‘( NH

A 2 Ansruznisuendurestesd fdatulnTuazigRresing q nasRnsaliunu 24 9.
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