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Flus wuifunesssennegladin (Cymbopogon citratus) auka® (Cinnamomum zeylanicum)
wagnuwg (Syzygium aromaticum) fiuseAvisnwlumssiudiaSumdend sl 1000% 7 24 $lus ms
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Research Title: Application of Plant Essential Oils Incorporate with Petroleum Oil

to Control Mealybug, Pseudococcus jackbeardsleyi Gimpel&Miller
Researcher: Jarongsak PUMNUAN and Ammorn INSUNG
Faculty of Agricultural Technology

King Mongkut’s Institute of Technology Ladkrabang

ABSTRACT

Insecticidal property of essential oils obtained from 14 plants essential oils against
adult of mealybug (Pseudococcus jackbeardsleyi Gimpel&Miller) was evaluated by using
direct spray method. Those plant essential oils at the concentration of 5.0% were applied
for 5 ml by Potter’s spray tower under 10 bf/sq in. The mortalities of mealybug were
observed at 24 hr after treatment. The results showed that essential oils of lemon grass
(Cymbopogon  citratus), -~ cinnamon- (Cinnamomum —_bejolghota) and  clove (Syzygium
aromaticum) were the most toxic to the mealybug, caused 100% mortality. Toxicity of
essential oils of lemon grass, cinnamon and clove incorporated with Petroleum oil, Tween-
20 and White oil against-adult and nymph of mealybug was performed. The result showed
that essential oil of lemon grass incorporated with Petroleum oil had the highest mortality
of adult with LLCs value of 1.82%. The essential oil of clove incorporated with Petroleum
presented the highest mortality of mealybug nymph with L value of 0.23%.

Repellency property of essential oils from lemon grass, cinnamon and clove against
mealybug nymph was performed. Those plant essential oils at various concentrations of
0.0-0.3% were applied for the bioassay as choice test and no-choice test. The repellent rate
was observed at 24 hr after treatment. The result revealed that, as choice test, the essential
oils of lemon grass at 0.2-0.3% concentration showed the most effective %Rl (Repellent
Index) of 70.6 to 73.1%. As for the no choice test, the essential oil of lemon grass was the
most effect to repel the larvae of the mealybug with 93%, compared with 50% of the
control. s

The test in the green house was made by log soak of cassava stems. The result
showed that all essential oil formulas could not control mealybug when comparing to
control group. Whereas, of direct spray method, all plant essential oil formulas could
control the mealybug effectively. Only less than 10 insects/plot were observed after 3
weeks, in which much differed from control, more than 80 insects/plot were found.

Phytotoxic test of various plant essential oil formulas at a concentration of 2%
compared with insecticide was conducted by direct spray method. The result revealed that

all formulas showed no effect to plant with no significant difference with the control.

KEY WORDS: Essential oil, Petroleum oil, Mealybug, Direct spray
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mqumﬁaéaumauwgwﬂa%wm (Pseudococcus - jackbeardsleyi
Gimpel&Miller) il 1077-1084-Tu: nsUsEARRITnU WYL AR
a%ei 11, Tseusudunis e udae iU ulned voulny, 26-
28 WRATNIBY 2556, TN IAUVBULNU.

2) Lffectiveness of Essential Qil Formula from Lemon Grass in
Controlling Mealybug (Pesudococcus jackbeardsleyi Gimpel &
Miller) by Direct. Spray Method in Insectary. In: 12"
International Symposium-on..Biocontrol and Biotechnology
(12th ISBB2014), Novotel Chumphon Beach Resort and Golf,
December 11-13, 2014, Chumphon Thailand.
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Pseudococcus jackbeardsleyi Gimpel & Miller. ...,

Wosduinisaevasifutomasudeding (Pseudococcus  jackbeardsleyi
Gimpel&Millen) Tapdgnsaaniulaonse 7 24 dalus  fredrsuneuszmeann
nuwg aulwy wazavladtiiu fAraiududu 3.0% lagldsauty Tween-20,
Petroleum Oil taz White Oil
LU@%L%U@MSWWE}W%L?}u?amgﬂ wls@in (Pseudococcus Jackbeardsleyi
Gimpel@iller) Ing33msaavulasnss 7 26-4alu Fasuniuvouszea N LNg
auwy wazarladthu Aaududusiiag fu lagldsuiu Petroleum Ol
Wesiudnisaevasiassuinasndlsding (Pseudococcus jackbeardsleyi
Gimpel&Miller) Tanaansanwulaonss @ 26 Falua &It funansemean
Muwg aule Waverladthu Amnudadusineg fu Tagldsauiu Petroleum OIl
Wasiiudnisanave iiiseunasutediing (Pseudococcus  — jackbeardsleyi
Gimpel&Miller) Tngdsnrsaavilaunse 7 26 | $alus  Fapdiuneuszivasnn
Muwg aule uazazladthu enuididusiieg fu Tagldsauiu white ol
Wesiudnsagvasiasaumasutledmg (Pseudococcus — jackbeardsleyi
Gimpel&Milter) Tneiamsaanulaense 9 24 dalue  dasdisiunenszmeann
numng eule waznzlasthu feandadusiieg fu Tngldsamiu Tween-20
Wedidusnislavosinfunesssimeainniung suwe uavaglafiinu erindudu
199 fu 9 24 Falua defdoumanudladim (Pseudococcus jackbeardsleyi
Gimpel&Miller) wuulifinagden
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1.1 wasutlafudsndsdm (Mealybug) Pseudococcus jackbeardsleyi Gimpel&Miller
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A: fdudeonedle, B: fioau
wapwils Pseudoococcus jackbeardsleyi Gimpel & Miller UulNualaniia
wasutls Pseudoococcus jackbeardsleyi Gimpel & Miller, uauoineide
5ﬂwmgﬂaﬂﬁuﬁﬂﬂswﬁdﬁQﬂﬁﬁaﬂEJI@EJLW§VEJLL‘{]\‘I
i3oenduinifuvensemelagiansiudieth (water distillation)
wasu s vdadniidedduiosufoRnas
msnaapuUseavsnwlusUansuesmsanlasiinasiawulaonss A n1sdeimdsuds
adiumsmnw‘ga, B-C: Lp3084 Potter’s spray tower
msnaAeuUszavEamnslavosinduvensyie s nAfiiusyavs ngasamasut o
WA NMsvadaukuuivaiden (choice  test), B Areasuwuuliiivanden (no-
choice test), T=Uavaaay, C=y¥AMUAL
mi‘wmaa‘U‘Uis?ﬂw%mwawsﬁaaﬁ’uﬁﬁwé’yaLLﬂ@Imﬁ%minauﬁuﬁ:
nMsnnasuUsEavEAmaEsTesiuLari ALl a3 sBamy
Wedldudnisaoussiudusomanudlsding (Pseudococcus  jackbeardsleyi
Gimpel&@Milter) ToeAsmsaanulaunse 7124 dalus edrshumonssimgainiig

ayulwsilinpa Wb FRErREER V) RS> WO bremrard I T 1L

Wesigussatinisla (Repellent Index; %RI) maaﬁﬂﬁwamzmﬂmﬂmuwg DULE
wararlastiu et utusieg fu a1 20 Falus - dedissmwasutadiv
(Pseudococcus jackbeardsleyi Gimpel&Mitter) Luutiniiasn
Snnufinuisrdsdure awasutladion Pseudococcus jackbeardsleyi Gimpel&
miller TneldgnsvasiiiumouspmeainialifutuiauilasGouiioundudu 2%
lagdSnsuavieuiug
SN ULRABT DR UTBUNABITELNY Pseudococcus: jackbeardsleyi Gimpel&
miller Tneldgmsvasirdumeassme vnfildsntuthiutlasd@ouiianududu 2%
lag3sn1sannulaunsg
5ﬂwmxmmﬂuﬁwiaﬁ‘ﬂmﬁ§mi?z@%iulmmqﬁuqmﬁwﬁummzmamﬂﬁﬂ%ﬁwﬁu
diudlns@ouiirnududu 20 Wisuisuiuanseuaas (imidacloprid) 8037
fuuzih A : 1, B : Petroleum oll (29%), C : ansghusag (imidacloprid) 8#%1
AUz (0.15%), D« aiglafunu (1.5%)+ n1uwg (0.5%)+ Petroleum oil (2%), E :
aglasU (1.5%)+ auwe (0.5%)+ Petroleum oil (2%), F : szlasuiu (2%)+
Petroleum oil (2%)
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wasuthsudUesnasd@ni (Mealybug) Pseudococcus  jackbeardsleyi Gimpel&Miller:
Pseudococcidae \Uunuatuinga wun1ssyuranaluluiuiniugniiud dends (lan1w, 2552)
Tnsiamgludimguavsenuinlunaiunu deRerudlugigaiulsunssyuinveanas
= dy d' = v oo ad a (% ' LV
wlenazanas indoutvaunsaszuinaniinlalugidnfidulalaanisinluiuau visunug nszud
au wazue Miumvedniundends anudemeainnisiatevenuniowtmenanintuagiv
seopnsasadulnveuivdends lonw, 2553) danwaevaeunsudsTu TUsyin dnwuy
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YAINAANS; Pseudococcus jackbeardsleyi Gimpel& Mille

=

mamﬁgg: Jack Beardsley mealybusg

sUedneme: dududomadlo dwihsUluniig adadsindmeuvun Unaqueiglund o
917 HHIE1HIN U0 diiduntiseenand1ee MReusa wduwd wvhee1andndundednegen
(At 1.14)

AnunENINEURINITUNINARY

Faduiuimeidio aasiagule dadieniussanay 3335 mm ndredsvuon 1.9-21 mm
wuiadl 8 Udes sndignamandiniu 6 3 uSanisaun v1Asud eI fautiau (claw) Aoudn
Seu d3lUs sl (translucent pores) vuAuaT (femur) uazuedvn (tibia) vasvianas nquaduse
nanLduuugaida 291N 17 @ daaviheslivudatewnanesiesunsiy Yuialugining
Fug $17u0U 2 1duU

e EER )

e adenoglugsly dlendaddviu seoela 10 Fu fMsaudouinasiifivios ussld
(nwit 1.18) fseumadefimanenaTiudwy 3 s wdiniidadeuasnesunatodusudy
FoayiSuinaludiuau 300-600 Wosrendly samo1yUsEana 1 iou (Mia and Kessing, 2009)

A 1.1 idsutlatudnUendsdmn (Mealybug) Pseudococcus jackbeardsleyi Gimpel&Miller
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jackberdsleyi SsnTwil 1.2 uay AWl 1.3 Fail Fuduoumendle a1ngule dderilssnnm 3.0-
32 mm neUssnnn 1618 mm viad 8 Uaed andisnaudndiuiu 6 § uShsounn U1
Aoudaenuied Ramdnduiseu dslusddvusuruasniudavemiguas nduetezndadunds
AUlNE duwingninivulaisuvauediesunsie LLaxiL@mUamméau muﬁﬁa&iﬁmaom%
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it 1.2 maswls Pseudoococcus jackbeardsleyi Gimpel & Miller uuwriualaguia (wEan
LAYARY, 2555)
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un WeilmudlluwdasUgniudusnasinezlindoutefnauaen wasiladuniglududag

u Aazdunisnsesaamasutlsely

wuamslunnsianisiitedesiunayiisamaends
wumnslunissanistiietesfulasfdamasuds. Fsliamieufunistansiieteaty
dausasdngialpeialy desninndsutaidosiniawunaqussloutis 1agnelugdly
a'aué’wﬁu‘uaaﬂuﬁﬁﬂwé’aﬁgnﬁwawﬁ'hen,w?:aLu’]a sgifetunuazinsuanludurumundy
nszIN Dunsgsideeddliruwasuti vilfnswuansiaiideudsenniarfesuarlgvos
wasudls uonaind. nasdannsiietestulari dmnasusdvarned HuiEasurseuas
ﬂ'ﬁﬂ,ﬁtﬁ@mwﬁmaﬁweiat,maaﬁmgmmﬁssmwaaéwaLLmaaﬁaﬁmazﬁaLﬁau AUNNVDINY WY WAz
Awndou Faify m)ﬂfﬁa1iLﬁﬁmmuﬁui%qmﬁwlumsﬂaaﬁmazﬁﬁ@ngaLLﬂa
dmdunumanasudninasiidlumstiesiutasisamasudadisnefu 5 wamne Qanne,
2552) lun
1. P133ANISFEIUANTTY (cultural practices management) tHuuMNASURTRLRE
wwsuaiamududddiuifie el divanunsaiamuniiosidumuseusasdngle
T
2. nsdan1sdruiiagande (habitat management) Iumsasrsanwiindenliivanzas
Lﬁa‘L%Lﬁuﬁa@jmﬁmaaLLwaaﬁaﬁmaxﬁaLﬁwﬁﬁagjL?\;J’Luﬁaaa'ummﬁmwa 198 Nslw
ihimifleadrsanmiiogendeiin nsUgnivmsuiou aaensunsaisuunfintionty
nssvuamasndsutl iemueuUiinainasutl Tieglussiuiiaunassvirandeoutls
NUARSAILTITUYG

ca o ° a o
A5AANG WL wazdws Bunided
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3. n3AauAulne@33 (biological pest control) LHunsldAdiFialunisaiuauusas
fnginlegnidlisziumudomemaaswgiaiimun Tag fuuwamnmsiduuasdis
Unlasaufumsifidesiinnedaiierdawasuds  Feiidesrdalunisidroudnann
ImaLawwamwwmé’amﬁa@jmﬁaﬁaaﬁmm%ué’mﬁwéqqLLazﬁgmmﬁs‘i’mdwUﬂﬁﬁm

4. prsmauanlagansanndan wuazisna (biopesticides and physical control) tun1s

'
o

.:1 1 1% o o oA Saa
UIAIFTTITUVINAINNY I@UI@@J’]@’]EJﬂ’]iu’]W“Ull']aﬂ@LW@M’]E"]?@@ﬂq‘Wﬁ‘V}NﬂﬂEJﬂ']‘WfLUﬂ']i

Uosiunarminuuasfngiiv egraduazion 9 ssglasvew Tahu viudu wueu
mevenninlng Tusew Wudy Saansatnanfiswmand lvinle 1Anansiuandslu
nawdn liidusunsedequamasanumsnsuazduilag maanaudsuindon

5. nsaauaslagansiad (synthetic pesticide) tHuiganinelunisuusilildiferda
L‘wgaLgﬂa‘ﬁammﬁuﬁauﬁuﬁjuazismmiuléﬁuﬁwwﬁq flesanmisldansiaiiazyiiles
sruvinebnuasaydsaiudugaly Imaﬁwmmﬁ%mgwﬂaLLazﬁﬁgmmﬁmﬁmaa
waoudlasng

msldaseiituinduisnmsusniinweansdndsnldlunistesiumda Snvieiinnsldm
819031997974 winsldarsiafiovdaransEvuiianainunsng duslne wazdmindoulaunss
D IUNNSARANURIUNILADESIALVD ILNAS fragstululsemalnedis e unTasIs
Auf U e nEsnselanatmanea1siaiitilol A 1970  law Pongprasert  and
Weerawat (1979) g iindufguazdniney dimideRannmserinunglimmauidymilag
1¥vinsnese umatsinuseans nwlumsdestumisnimdsnselanduinia — Taptihansiiae
wuzilunisdesfuidnmisnsslaadimalundnduineduisaieUsvanafeviud
A2 ﬂ?NWW@ﬂ@U‘ﬁQEULLUU&ﬁLaUDﬁLﬁuﬁmﬂmﬂ%LLﬁ’J AunnswaweEns 2 sie Aanalnnisesn
QnEuanensfuLaHARA1THLLa IR UASIASUYTE AVEN YN SR a Ul uAN W TLLT By
Ua0u (u3am3, 2553) i} Hoffmann and Botha (2011) s1eemuiusnannimasutaildnanm
Tumsveneiusgavmediengsetididsinisadenamumuliiesoa sauasdnie

msthansadasnfizanldmauguuiasdnsiaienaumunislidasiedidansiziuenainay
Fvannsidhansiedlanmussnald msatinanitvivaansinli$y vililiAsivandndu
dawanden uaziaunduiviodnidonewidnsas (WuSasuasnad, 2546, Shaaya et al,
1997) vuzdi Grainge and Ahmed (1988) 51897131 ARBNINNT 2,400 wiln TidRusounas lng
131ﬁwamsmsJmﬂQm%ﬂé{aﬁﬂig?m%mwlumiezimuaumzﬁﬁﬂ (Spodoptera litura Fabricius)
%aﬁwﬁwam:msmﬂ“[,ugmﬁﬂﬁaﬁLﬁuiuq@ué’ﬂu% 2546 way 2547 fuszansnmlunisiduans
2ua3g98n lnuilan LCs, Aonuaunseyiin winiu 5.64 uay 5.72% (vA) audiau (Huiteuag
A3wssas, 2549) duiunenszmeanlusengiuseaniawlunisamuesuludn (Plutello
xylostella  Linnaeus.) lagilan LCs, sovuaulodnlusyvesansdilagizmsiumeuwazsunie
WU 3.4 WAz 1.64% (VA) auady (asWeuasASnssas, 2551) ausfialissuazane (2553)
senuitasateantuknvesgadusaiiuseaninmlunisanvuedledn (P xylostella) la@nin
asatnanlugou lasansadagmavdannluunfiatasewnisuiiivieluggfousazggmumn
fusydnBnwlunissmusulednunndian laefien LCs Wiy 3.69 uae 4.81% 7 48 Falae
ALAIAU
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sHLILaYAME (2546) S1891UNANSEANRANNILAAAELANBULRY dxla1919 Lazasailve
UszanSamlunisavuaulesn (7. xylostella) laeiia LCs, winiu 9,550, 8,430 way 14,510
opm MNAFU 7 72 Falus Ansgsdnsuavamy (2553) lissanuiansatnanmindanniiig
affady ethanol TUseansnmlunisavueuledin (P xylostella) 18aRatnsy acetone 1
You wavin laofidn LC,, Wy 1.25, 2.83, 6.47 way 15.47% (w/v) 1 72 $alus audrsu
IAENILaYANY (2548) TIBuItaIsatneInAeRafiatagay methanol SUszansanwlunis
gimuaulesin (P, xylostella) 19 Tnafian LCay Windu 0.35% (wAv) 71 24 99l drudiFuaiians
¢ ethanol awnsnevustlednls Tneilen LCq windu 0.62% (wiv) 71 72 49T uenaint
Sauiniransarnandnian wavinunsa Suszavsnmwlunisevusuledn@ssdfnauazamne,
2551) uaznuounsEyiin (Charoensak et al, 2009) lé8nse vaied Arirob et al. (2013) ¢t
sneuasatawnuivanluiudendaiaadudy 1,500 ppm @unsaanaAudenean
wasutlald 32.5% eiflsusunauniuny

Tutgtuiinisunhiuiinudesnldifetostuiinuaiuaniuas fudsyansnmans
asauuasuwdanniu ttullasdeuesiiosAdssnauvos paraffinic. - hydrocarbon 343
ANANUA LUNTTAVINTEUUNNAUNIETIA VD IR samﬁaammmamﬂﬁauﬁmiumxmumim
muodduvassviundudeuasdszam siilduusmannniudan usumaneransluiige
(audind, 2552) Tnimdanuadesgnienelaonss Galilostuidnuuasdnsionarosin
Toun waouds sl mdenes dsliuddy wasmdvm nusuweuludy uastusalsl uarls
dngiin (wd, 2503, ameufiguasdnaineuisUssnalne, 2553 andng, 2552) Mgy
Masidounldiionsdostuidauuasinanindunadenfitraulaienawnunisldansad
Irisreeuinidudinsdouiussansamlunistesiuindamdolinddy (Diaphorina citri
Kuwayama) Tuszoglinazsszasisouls lag petroleum spray oil (SK- 99 Enspray 83.9%)
§n51 60 cc/th 20 ©anunsoantSinaundsliusluszerltuaviagouldusiiussang nwedounin
QRIS GRECRITETLN %aﬁﬁunumsﬂumuﬁm 180 undesusons warldwueinisiduiureny
(FIIUTIIRATANE, 2552) HUSLEANTAINIUAITAANISIINYIIa18U DI U UWIAR uKa W lunS Nl &
Tngliflnareunasdnsssanmdluulal fadianunsonsianunuasdnssssusfivesusasTunals
laun Diachasmimarpha longicaudata . (Ashmead) wag Fopius arisanus (Sonan) ey
(audng, 2552) warnisirtnsuilnn@sunldneanfuanseuega (buprofezin) Tudns Ranilsvos
Fuurth wuiannsndidamisutlaadt (Phenacoccus solenopsis Tinsley) iwuuusiualy
anuUadlaliuanansiunsidanafiiiesosnausied (@mwiazang, 2552)

dmdumsliiinfunensymeanitanautuisiuiinsdomdeteaiuidnunaciu §lis
nMssnuislukazieUszing fseusfideiaihnmmeasvludeiunds wuhildssdniamn
wavannsofeeRmu sy ansamiaduld KaduteguszasdunsnsAnuadsdiaiunns
naaaulsEANE MU stIe N ReRildsaufutullnsid sulunisa i oudely
wosufuAnisuarluuamanes Ssannsodluldluulasnumninsldediauiaie uazifn
Ustlomiavanununsnsuazduilng ieluduasugia quaimeunsly wasswanden

o o o a >
DIIAANG WawIY uazdms Bunided
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aUNIAILAITNITNAADS

n1swssuNYalulws

nsAadenvayulnsnldnmeas e MInmdenduiudendadni, Pseudococcus
; o . = < P o
jackbeardsleyi Gimpel & Miller 531 16 ¥UA (AN519N 2.1) Tooduwamnslunisanidanann

nsAnwINanuIdeLazenaIsrINsnin siivasulnsunlgveasudszaninmduuuas

wagls AliumsasaaeuvlavesayulnsloegiBervigmismungnumans

= Y - = Y] = v o v o
A19149W 2.1 "LJ’WQJU‘ME]JJS%LME}‘\]’]ﬂW‘Uﬁl!u‘lwSVIFL%A‘LUﬂ’]iV]ﬂaSQLWE]ﬂ’F\]G\LWﬁEJLL‘{J\'ilIUﬂ’]IJ%%ﬁGﬁW]’],

Pseudococcus jackbeardsleyi Gimpel & Miller

298 / Foinenanans Fomiiny Yomwilny  druvasiudtld
MYRTACEAE
1. Syzyeium aromaticum (L.) Merr.&L.M. Perry Clove NIUNg %iamamﬁ;w
2. Eucc;(y.;;tus elobulus Labill. Blue gum gaaUne Tu
LAURACEAE LG\ E PN A/ N DI |
3. Cinnamomum bejolghota (Buch -Ham.) Sweet Cinnamon BULYY Waonmau
pipERACEAH] | -0 3¢ EELLOLL A/ Jamiaah W\ Ll 3% ™
4. Piper nigrum Linn. Pepper WIn e wde
ZINGIBERACEAE
5. Zingiber cassumunar Roxb Cassumunar ginger Twa 143N .
6. Curcuma (onga Linn. Turmeric ity LA o
7. Zingiber officinale Roscoe Ginger T3 W
GRAMINEAE
8. Cymbopogon r;(;rdus Rendle. Citronella grass  wzlaivion Tu
9. Cymbopé;(;n citratus (DcAe;Nees) Lemon grass nzlasuiu Tu
RUTACEAE -
10. Citrus aurantifolia Swing. Lemon UEUN Rudaen
11. Citrus maxima (Burm.) Merr. Pummelo dule Aulden
12. Citrus reticulate Blanco Tangerine AT Howden :
........... .13..-atru5 hystrix DC. Kaffir lime 1ENF RUden
LABIATAE
14. Ocimum basilicum Linn. Sweet basil Twsew Tu

TIAANA WUUIU UAZSIT Bunided



nsafauniuveussienNYaulng
univayulnsusazvilauiadaeiurfuneussinelagiznisnaudisun (water
distillation) (nw# 2.1) Taeiduidliweyviu duaudeaduna 24 4alug lvdruidudiumes
y . 4 o v 8 o & v & =
%8 WY anhydrous  sodium  sulphate tWomdnuUudou uaiulilunwusAunasly

avugnugll 12°C wieldlunismeaeuiundeuthdudvsndsdnsely

¥ o
ANSIZLATLWABLY
yinsiwigidgandgntdalagiinisinwizidsandsndadudidendsdng, P
jackbeardsleyi tinuUsunaluiesljifinis laglofnvewaznszdoudsraniueims (nwd
2.2)

A 2.2 indswdadiudlendsdmnaesluresufusnig

¢y o o= g
AIAANG WU uazdus Bundded



) ) | meueiusy
sl AR s dmlum s s don
nsnagauyszaninmluglarsvesansainlagisnisdanulaense (direct spray
method) Tuasufjuanns
msAndaninsiuneuszmeiiyszansnwgslunisauwaguds
ﬁmﬁaﬂﬁwﬁwamzmaﬁimzﬁw%ﬂwwgﬂumimﬁaﬁﬁangaLLﬂaﬁuﬁmwé’qﬁmﬂm
Tmiuisidlesiden Guredtlnsidon) Aoauisoalduinnin 70% lag3idanulagnss
shewAIea Potter’s spray tower fAINENAL 2.0% Us1195 5 ml Tagldmnudy 10 Wbf/sq in
AIUUIINED (Petri disc) YUIPFUHIUANEINGS 10 cm fiseafunumnededunseay
ng83 Whatman®  wed 1 feilmdsutiediuan 20 & Sufinuanisnaaoslanisnsiaiiu
Wasidusmsay 7 24 $alus asvnaes 3 91 iedusmisuensE e iUse AN nmlunng
shsiuSomasuiaiugendedimussaan a5 aiia sndnwimsesuaulufiusoly s
AnwLUSpuiiisufuansaiuuas (A 2.3)
msdnwssavaruuivveshiuous etz ansn mgslum seuwaeuds
nsvndeuUsEaNS peat ey sEmeRTius: Bnsamlunisaunaouts fudUsnds
Svrasseuuariairly solnedsmaaaniulngns faopies Potter’s spray tower A1
Wudus1e fu Usunm s mt Tasdlaseuuandunguaruns Tagldas w10 Wbf/sq in asuu

MULWILTD (Petr] dise) YUIMAURINANENANI 10 cm N58IAUNUNITOA 1N TEATUNTOY

® ¢ -1 o W Y s ¢
Whatman — tueg 1 S&NNLV‘IaULLﬂQQ’]UQU 20 o1 UUWﬂNﬁﬂ’]iVI@@@QI@SﬂWﬁ@?QQUULﬂﬁ]'ﬁL%u@m’]i

Ane 1 24 9lud INILHUNITNNaILLUU CRD 31 3 $1n15917809

. ol C %
ﬂ'WWI 2.3 ﬂ’15‘1/191ﬂE)‘U‘U'3‘“E‘W]ﬁﬂ’ﬁ"ﬂﬂiﬂﬁ’]ﬁ“ﬂ@ﬂﬂ’]‘i?ﬂiﬂEJ’]ﬁﬂ’]SQﬂ'W“LlIﬂEJWN A ﬂ’]‘iL‘UEJLWé‘EJLLﬂjﬂ

aﬂumm‘wulfda, B-C: Lﬂ‘JEN Potter’s spray tower

AIAANG Waau wazdus Sunsded
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malgtsiuvaissmaniresun v inndoulumsatvaum@owlsiud

nsupaauUsEansnmnslavaninsuronsseaniniiissAvs nmgeiomAsutl v
mnageulugUrasansiautssandu 2 uuude

AISNAFDULUULN1IAN (choice test)

w"’]ﬂWiwmaaa‘dsz%w%ﬂwwmaaﬁwﬁwamzmamnﬁﬂugﬂmaamﬂé WUURYN9LEDN
Tnsthnssdeudnanduluituneussmein fadiussaninmgdunisiumioudsinlag
FFnsaanulaenss Fanududu 0.05, 0.10, 0.15, 0.20, 0.25 waz 0.30% latld 0.3% wos
tween-20 umsthelunisnay Tneguunu 1w udrsliuiduiisugumniivios Tuusazay
dudundidnvarasstutuiuiinnssfeudoandifugamuau (0.3% vo9 tween-20/lundes
wanaRnnauvLadusUAUSNaNs 13 cm g3 3 cm fisasenszanwing uardannaeaysiei
IMUBRTEUIe M AT sfsoumasusdmlinaninass shuau 20 25 darendes Tudin
Wosifudnisla 1 26 lunnsusunisuaaesuu CRD $117U3 4innsvaaas (1wl 2.4 A)
wazdum AU esidusaainisla (repellent index%. RI); (Pascual-Villalobos and
Robledo. 1998)

nrsvadauluulidvraaen (no-choice test)

m"wmimmaawsxﬁw%ﬂwv%aeﬁwﬁwamzmamﬂﬁﬂzﬂugﬂm'sla' wuuldiinmaden lag
thnsedsudermnludiisoussneiniudiivssavsnmgdunissinmiondsdinlagTns
Aanulpenss Firdady 0, 0.05, 0.10, 0,15, 0.20, 0.25 waw 0.30% (0.3% vastween-20) Tag
quunu 1w Adlviuisludisugnmgfivies lunteraududunsinnssisudmanlinsnans
yosnaosnpIARNNaLINAdUENuAuSnas 13 cm g4 3 cm AiTasfaensyaunis Lazdarindes
yﬁwﬁwnmqLﬁaigmammﬂ desasaumasudedinnlinaangas S1uau 20 25 drenasd
Tufinedifudnnsla 4 24 dalus (Mndl 2.4 B) 219usunITMaRediuy CRD. 31W7u3 91015
NAGD4

M 2.4 msvedeulszavsnmnisiavesiiueussmennianiussans nmgasauwasutad v
A MIVPRBULULEYNAGEN (choice test), B: Mswaasuuuliiimaien (no-choice test),
T=aavndaDy, C=UnRIUAY

AAANE WL uazdws Bunided
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TITURTAIY I
v s a s a Koo - o w e
avtidfuvasssmenniediudaiuilTesdedumsausum sl aiud e don

NSNAFRUUTLANTAINVDIET LUFNIN LTS BUNAFDU
nsuageulssansnimarslesiuuazidmwasudelagasnisuyviounug

s

n1snageuyszaninimaistasiuuazmdnndsudadaeisnisudviauiug (log  soak)
anulaiuitves (qUsal uavany, 2555)
FTNUNUNTNAABILUY RCBD §1u3U 6 91n15naaea lasudvieuiugtiuduyvdaiisn

CEY

wiouUgneiy qmﬁwﬁuwamzmeﬂﬁﬁzﬂ%i’mﬁ’uﬁmuﬂlmﬁwﬁm%mﬁwﬁu A5 HAY
(Imidacloprid) Sasduuzheed

T1= 1

T2= Petroleum oil (2%)

T3= gsauuad (Imidacloprid) 8asaAuwuyun (0.15%)

T4 = gmﬁwﬁwamsma ans 1

T5 = gasinifunetisne gas 2

T6 = gnauniuveNssve gas 3

Tngmsdavieuitusiudsniieniusvina 10 fia widsmugasdisiuui 15 ui

(N 2.5) ﬁa‘lﬁuﬁmé’aﬂgﬂiumsmq 1 fusanszane iasuiinissenvoduiudivznda
w7 Fu vhnisssuieidiey InoUdesiseumannsdmsuig 20 shredu waaminty
N 7 Yu shntsrseifusnaumdoutieisentie udidoaddnau 20 seosu nnasiiing
579170 Tuiindruauimasutisisondin aule 6 UAWINNILALAISIAABALUY RCBD 11U 6
AR

AW 2.5 maveaeuUsranSamansUestumdnndeudelnedsnsudviouiud

v o omlgv
A59AANG ViIUAY uasdns Bunided
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. o T I ouow e
AT UTHLWBNTEAUINNYT 'I:,""__I‘u'?:.“h‘,![Fl';.:iF,.:.LUH'”AFv'.‘:E‘;lJLT-'i\FI'.HA SH b

msnadeUUszavE awanstasiunazindamwaudaasdsnssavivluanmlsaSounaans
AsaaeulsEansnmastesfunavidamasnielnedsnisdanuluaninlsaiou
VA0RAKUAININTIVRY (W LayWIeNNI, 2554)

MUHUNITNAABILUY RCBD $117 6 91n15naaed Tnevinnisanwusig qmﬁwﬂwau
sumpanialduiudsidlasidond Souiioufuaiseiuuas (midacloprd) asiduuzii
el

T1 = 1

T2= Petroleum oil (2%)

T3= @1521uuad (Imidacloprid) 8mn31AuuzLT (0.15%)

T4 = @mﬁ’]ﬁummzma ansl

T8 = qmﬁwﬁwamzma ans 2

T6 = qméwﬁwamzma gns3

Tngvinisneasufulfudideads Avgnlunsyans 1 fudanszansilioldaiugs

sz 1 e ndslgniiudiizuas 3 ey ynnsszunaifinaleeuassfsaumanuiedm
LUK LS LAY 500 SaRasy naeaIntY 15 Su ¥in1sasiatiuneunues way sy
413 7 U hmsiuans 2 ads WannnInuaTansn7 Ya (nwi 2.6) tan1sasiatiusiuaumay
wdaiisandinuinaic 4o uaglu wdsndaundimng 7 u wWhsuisufiunguatuay Sudin

LN ALRTINTAATIH UL 5 FUAINNUELNISVAaBILUU RCBD 87U U6 4101590804

AN 2.6 NISNAFBUUSLANSNIWESUDINULALIIRLNALLUIIR83TNsanNY

AANG WuUIY uazdmT dunided




FsTRTUA I

NI TUUVELTEMVE SIS JUN U TG “‘.L?‘HF{UH rigl hm_;..i'mL‘-lL()J‘.m TUEVS YN

nsAnwIaneuzAuluReia Ny
Imsm"mﬁﬁm\iuqmﬁwﬁwamxmamnﬁﬂ%’%mﬁuﬁwﬁummﬁwLU%&J‘ULﬁauﬁuaﬁ@h
wuad (Imidacloprid) 8as1ALULN el
T1 = 1
T2= Petroleum oil (2%)
T3= g1s2auuas (Imidacloprid) 8ns1A1WuUz11 (0.15%)
T4 = qmﬁwﬁwam:ma gns 1
T5 = gosthifunonssiny gns 2
Té = gnaunsiunausime ans 3
Tagvinsnaaauiududilends 01y 3 Wawhniswuas 2 ads isinmsnuadausn 7
Ju vasndanuans 1.7 Ju asavgdnvazanuluiivieswududidends vinaluvealy
dlevds Feanansalinzuuulidad
5 = Tuifirannlulndisiduga
¢ = uoulyTidea 7-8 Ty
3 = lulwdl 4-5 Tu
2 = Wlniiffsondn 23 Ty
1 = Tduoudenadnies 1-2 1
0 = luun#

n153AsIzAtaya

1. d1ufunisunassluiealfuani3a194NuN1INAABIL UL CRD (completely
randomized  design) Attnuvidesidudnisagueamdsus Togldans Abbott’s  formula
(Abbott's 1987) LLasﬁﬁagaﬁlﬁﬁmmuﬁmeﬁmmLmﬂﬁhwwaﬁﬁimﬁﬁﬂﬂmmﬁwL%fogﬂ
SAS (statistical ana"['ysis system) Wisuidiauawaes835n1s DMRT (Duncan’s new multiple
range test) Tiszuadoiiu 95% (P<0.05) drm§un1sunantluan L5 13 DUNARBII LKL
NAaaUU RCBD (randomized completely block design)

2. WA LCyo Way LCoo (50% and 90% lethal concentration) maaﬁwﬁwam:mmﬁ?j
Togldlusunsudnsagu SPSS Probit analysis

3. wmAaiinisla (repellent index: RI) Tagldgms %RI= [(C-TIAC+T)x100 (ilo C Ao
wWasiudnmadnlunmluganivpuuay T Aenisdilumluganaaes) (Pascual-Villalobos and
Robledo. 1998)
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mﬂmswmaauﬁwﬁuwamxmamﬂﬁ%agulwnﬁmﬁu 14 wilo Tawn Nung auwwy gan
duda uvu dule uengn U4 lwa azlasUu aslasven winlved dudomiiu nsew uay
afiudu Tunsedudutomasutadin (Pseudococcus jackbeardsleyi Gimpel&Miller) lag
F2nsdnniulnonss drepdes Potter's spray tower finnududu 5.0% veuhiumouszive
(nefl 5.0% wo1 Tween20 luth iusdrsazans) 1905w 5 ml fiemnusiu 10 Jaus/
An31917 Yuitnuansaiendeainnisnedsy 24 Falue wuin difunenssieanie 3 sda
Usgnauseindiunenssmgarnnitng sulwe wavarladtiu dussansamlunissndufiote
waEsutisle 100% 71 24 $3la (Mt 3.1)

MNNIeaeUYTravEamuanifusReusIMEIIN UG BULYE lavazlaiiiu Red
FuSeveandsdun lnedinisaanulagnseiianudidy 3.0% Wuua s ml Tngldsautu
3.0% Vo4 Tween-20, Petroleum Oil tax White Oil taza31atusnsn1saed 24 43lus wuin
difunenszmeainazladiay dussaninnlunisaadfiulomdoutsdin Tnadsnisaanu
Tngmsanniign 100% dauﬂfﬂﬁwamzmamﬂmquLLaxauL%ﬁﬂszﬁw%mw‘lums@hﬁaLﬁ;ﬁa
wAsuiledmiioand 66.7% laedluveusyimennuinTilisauiu Tween-20; Petroleum Oil
waz White Oil fiuszansmwlumsedifinioveunduudadinldliue narsegnaidod fynis
aBAT 95% (AN37297 3.1)

MnMIneaeuYsEAvEnmaaniiunelssnea nAuNg aUwe uasazladtiu ded
dufuvsanasudedinn lneiamsaaniulaenssusuna 5 ml Aieadidu 0.0, 1.0, 2.0, 3.0, 4.0
wae 5.0% mi Tngldenuiu Petroteum Ol uazAs29USASINSANLT 24 Falug wuirdhsiume
sunpnaglasin dussdvnmluntssamdousdnlasiinisdanilnessndaa Taoden
LCsp WU 1.82% saqaamﬁaﬁwﬂwamzmmmmqu wazeaulwe lagdan LCs, Wwinnu 2.40
uAY 3.09% ANAFY (ST 3.2)

100.0 100.0 100.0

%nN13n8

dhifuveusziveaniie
Al 3.1 Wosidudnismevssiifiutomdsutlesdnn (Pseudococcus  jackbeardsteyi
Gimpel&Miller) IngEnsanvulasnse 7 24 $2lus shehiuvonsanenfivailng
flanan Aeniududy 5%

ATAANA WU Uard s Bunided

100.0
e 1 633 60.0
60.0
40.0 26.7
o 133 133
20.0 6.7 10.0
Y00 0.0 ; . i ; 0.0 l 00 0.0
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A15199% 3.1 Wesiduanisaeuessnduiondonlsding (Pseudococcus  jackbeardsleyi
Gimpel&Miller) Ing35n1saaviulaunss 1 24 $alug MrgddumnouszimeaINnNIung
ULy waraelasunu NAudutu 3.0% Laglysiunu Tween-20, Petroleum Oil uwag

White Oil
¥ o wWodidudnsme (deds + SD)
dnduvauszIY ,

. adsdneazany
ATINNY
Tween-20 Petroleum oil White oil
 mumg 41.7:14.4" 66.7+306 400+17.3"
________ _Pwwy 367115 433:115° 435153
prlasuIu 100.00+0.0" 100.00+0.0 100.00:0.0"°

. s ¥ Sy L B A e it L e R i g Biauiy Bl r LA AU IR E VMSee
umiftnAuRilSnmesn e i vgoilauny weeA iaashd B imiisnanysned ¥ WBMLENIIBUNY BIRIATIUULANA RNWNIA0N NTEny

A15197 3.2 WoesdudniseneveasnAudionduldsdnn (Pseudococcus jackbeardsleyi
Gimpel&Miller) Tagismsdaviulagnsa 71 24 Flad AenliumeuseiMeaInnIung auy
wazazlastnu Nenundurige fu laglgsaunu Petroleum Ol

Vi 5 =t
wWasifusnseny (@ uede + SD)

Wil

A3 A\ LG,
- ANV (%) slope+SE
SURHIINNY (%) (%)
0 1 2 3 4 5
Mg 00400° 00£00 . 433:153° | 6674306 1000+00° 1000:00° 240 340 128+010
ouww  00:00° 00:00°  233+58° 433+115° 733:115° 10004007 309 444 095:006
pelaSinu 00+00° 00+00°  83+115 900+173 "  1000#00" 1000400 182 259 166+0.14

v ol e “ - LR ar ' TR o P L ar o s - . 1o 3 oy -
ST J:‘»I'h ‘uuf,r NEAAGN |q‘~hm\ﬂ'vﬁvwﬁl(m" W AT A RS A ST AN OO T T NN D INERaR DV av W “:J‘EIJFT. LUANR RN UVINALE Yiseay

mwmaawsz?ﬁm%mwmaaﬁwﬁwam:mamﬂmuwg AULYE UarelasuU $ofIDauYDY
wapntadvn Ainududy 00,02 0.3, 0.4, 0.5, 0.6 way 0.7% Yosinsumouszvelayly
U 0.6% 289 Tween-20, Petroleum oil kay White oil 108333 aanulaunsideiasos
Potter’s spray tower Wu319n3 5 ml finamsiu 10 1bf/sq A1atudnsInsnieveeiisaunas
wdadnit 24 Saluewuinsiuneiszmests 3 viaRe Sty 0.7% Finaudie Petroleum oil
anunsoadseumautlsdld 100% Wdannsvaaes 24 Falue A o yassiunon
STUNYINNIUNG WU 0.23% sosaa AT uMBNsEIME AT lAS T uLA U WU 0.41
WAz 0.43% PMUATU (1151991 3.3) waﬂuaqﬁwﬁwam:mamﬂmquﬁmmvﬁwﬁu 0.7% Tiwa
#28 White oil anansaghdseuimasutiadmld 100% sesmundoisiuneusymoaineuweuay
nzlastnu Wiy 90.5 way 88.3% muannu laeilan LCs, ‘Uaaﬁﬁﬁwammamnmuwg LAY
0.29% sesasnfoinsuvenssmanayladtuuazauws Wiy 0.44 LAy 0.45% A U1y
(157971 3.4) durisiunenstmeanayladtu Ul WAENUNG Feanuddy 0.7% Tuauie
Tween-20 a1unsoanseeunasutadinile 100% lasfien LC., ‘uadﬁwﬁwamzmamnmuwg
WU 0.29%  sesasanfeinsiuvenstieanarladthuareule Winiu 037 uay 0.39%
ANUEGU (AN5197 3.5)

o o ° a s
Q33AANH WUUIU UAZDIUT JUNIANY
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A15197 3.3 LWesiiunanisaievessisaunwdswtsding (Pseudococcus  jackbeardsleyi

] '
o R

Gimpel&Miller) Ingdgn1s@avulaenss 71 24 §alue MmeudduneuIEmeINNIUNG
U LarrylasUIu NAaduduaeq nu lngldsiuiu Petroleumn Oil

. Wasdudmsme “(@nade + SD) LCsp LCo
Unluviedseiy — slope+SE
o AVIVUYU (%) (%) (%)
ANNY
0 0.2 0.3 04 0.5 0.6 0.7

Clove 00£000 7.7+57 1432127 365+55° 723+112" 83329 1000:00" 043 061 7.17+046

cinnamon 354449 783+126° 972:48"° 1000+00° 100000° 1000+00" 023 034 1194+1.14

lemon erass 154267 1224877 417:76° 794+42" 1000:00" 1000+00" 041 053 10894078

. = - - w ' E o - R “ . ¢ - W W e e P
VI M0 NGWWEV DAL VMBI DUN Y AR waaulwEndrniuiisad ey nqwisridnivdl suiu Wiliamusnsiun @i Aeseu

A1919% 3.4 WoslEuUaNITA8BIR8aUINWALWUNELN (Pseudocaccus  jackbeardsleyi
Gimpel&Miller) lng3Smsanuiulaenss 9 24 93l Mgt Ul TLmeINNIUNg
DULE LAYAL LASUIN NALAINAUR199 AU Inglasauiu White oil

. Wesuimsne “(@nade + SD) LR \LC
UNSTUMRUTZAY slope+SE
. Al (%) %) (%)
ANAY
0 0.2 03 0.4 0.5 0.6 0.7

Clove 00:00° 48827 199498 6604637 597x63 " 762444 90547 045 068 560+037

cnnamon  00+00° 249467 " 658+39° 742+119 © 836+77 . 969+27° 1000200 029 049 637+043

lemon grass  00+00° 96+08  149+48" 460£128% 670£29" 782+108° 883:29" 044 068 546+036

deluluwndrfuifidnearmyBoeini g oalouTy wess withwdnde it anes s g S nedl ot Lifla Pawgnaiefumeai i fissiy

A15199 3.5 LWBsSIlWUANTIAI8Ue9R 1 uINasuWlSELNT (Pseudococcus jackbeardsleyi

1

Gimpel&Millen) Ing15n1s@anulaense 1 24 43lus. M usluvouselveInnIung
AULWE wazmzlAsUIL AR uNdusneg du lnsldsiuiu Tween-20

. Wasiudnsee “(@iade + SD) LCs LCyp
U UVBUSZVE — slope+SE
ALY (%) (%) (%)
JMNAY
0 0.2 0.3 0.4 0.5 0.6 0.7

Clove 00£00° 146+80" 248+807 52387 683+104 952482 1000+00° 039 058 678+044

cnnamon 00400 246+24" 515+13° 786429 1000:00° 1000+00" 1000+00° 029 042 922+072

00:00 132479 22035 550+50 789+117 ° 100000 1000:00° 037 053 801+054

i w - m Y ' 4w L - .
Visianwinmend inauiimiguaiauiy uasA aAulmanidaiui

T 5 = A T T T
sranInSngurarianivilauu Wisirrsienaaiunisaetiin nseeu

o & ° a o
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http:8.01�0.54
http:9.22�0.72
http:6.78�0.44
http:S.46�0.36
http:1O.89�0.78
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asliniuenssmss s il iasdeslunsarurudewt shud nevd Aty

nsnaaeulsynsnimmslaveaiduneussiveinaglaithu eulwy wazniung Aofs
souvpunasutidivn lnsmanaasauvuiiniaden (choice test) sewinngunaaeufitingu
NOUTLMBINAVAUNGUAIUAN (0.3% 289 Tween-20) AXuTY 0.05, 0.01, 0.15, 0.20, 0.25
uaz0.30% wud1 7 24 dalus Wiuneussmeainegladtu Aesandudy 0.2 -03% aunsald
frsoumdsutisliunigalasiien %RI (repellent index) Wity 70.6-73.1% sa3a3mnfe thilu
VOUTELUEIINNIUNG UarOUIwY audia1 %Rl WU 38.6-62.3% uay 28.2-65.9% #uARY
(il 3.2) dunmsnaassuuliimaden (no- choice test) lungunadeuiiftindiunonszing
ANty 0.05, 0.01, 0.15, 0.20, 0.25 Wag 0.30% WuitisTurenszmeanayladeu
il 24 $3lus annsaladseuvonndoutldinniianlnefisnfis 93% vazfingueiuauildninis
lawidy 47.7% (3197 3.6)

= 1000 “ DULTY Hung ' lemon grass

= 1000

X

o

l‘r_v 3.1 72.0 0.6

C

=

ag 50.0

£ 46
25,0 % %
00 - .q'?iifiiiinﬁiﬁ //ﬁ /

0.05 0.10 0.15 0.20 0.25 0.30

25.0

AULYNTY (%)

Al 3.2 Wosiduddaiinisla (Repellent Index; %RI) 1a91NIuneNTZVYIINNIUNG DULLE
waznzlasUnu ANULTLTURINS U N1 24 BIL09 safRuwaBWUEYN (Pseudococcus
jackbeardsleyi Gimpel&Miller) LUUTNNIEDN

A15199 3.6 LU@%L%usﬁmﬂémaaﬁnﬁummzmamnmqu 2UWE LarazlasuIu AU LTy
A AU 7 24 Tlue measesuwdouthd@nn  (Pseudococcus  jackbeardsleyi
Gimpel&miller) wuulaifinnadan

« Yy a
wWedwudnisla “(@wade + SD)

Wniiuveuszive —
. AMNVNVY (%)
YINNY
0 0.05 0.10 0.15 0.20 0.25 0.30
Mumg 477+140° 516296 590+121°  67.4+118" 742487  783+72" 751233
DU 47.7+140°  62.5+88" 59.9+6.1" 64.5+64"  752+62°  707+56°  76.7+20°
peled iy 47.7+14.0 70.6+4.7° 681453 70,6423 765409 1 81.149.6° . 93.0+6.1°

Al w s daar = i L . - T P R g R Yoo
gl rE T uRLSa e e a e A nuilauiy hhm'ﬂil‘l.-mﬂ"‘,H“.T‘"‘!l’l‘{!’.v" Visgsuawiianiy 95%

o of o a P
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http:0.05,0.01
http:llfl::;0.30

TRV UAN

nyiliiiersemenisuininitlnadenlumsroupierdsuaiud ned @i

nNsnaaauUsEansnwvasunsiuvasseluan WSS auNaaa

nsnadauUsyansnmaslasiuuazn1dmmwagutelagasn1suyviaunug

CV)

Tnon1sdmviouiusiiudiusndsonusvinm 10 i luganiduvensameannfinlduiy
duilesideuiinaudadu 2% Wisuiisuiunisuteivatsatuuas (midacloprid) $a37
Fuugii dasuiinssenveduiudends ndniu7 Su vhnisddesdseumaoutedin
$1uu 20 F/du ndsandunng 7 fu nsduiuunumasudsiiseannadansi auils 6
Fainu UsyvBamessnsldansihifunenssmenin agladting (1.5%) + n1umng (0.5%) +
hidlnsiden (2%) annsamusuwioudsliiiian fonuindsutiniosndn 10 #/fu sosa9an

Ao gnsindiuveusuvenaglaiva (2%) + hfutlesded (2%) ansanvaumdsuwdaldlag

v
=

wuiwdsudaviriu 10-20 F/6u wazgasiiiuveusemeanaglaiuiu (1.5%) + auiwe (0.5%)

o
9

+ Unullasidoy (29%) Snnswumasidasiadyu 20-3069/5u Yaedansaiiuuad (Imidacloprid

1% v
o a o <

gnTfmuuzid lullnsfouuay naualvay (1) wumdsudewviiy 10-20 da/au luduaniiv

(%
o e

6 wilaevlugnsuiuvensemeanian ighuiuiniulissitenluyngas Wesguiunguiug
viounugae Petroleum oil @rsgiuuay kavnaumuanliifivseansainlunisasuaundendald

TiwanNAeanY (WA 3.3)

— - ool ()

=l Al ey

= ¢ :
EYN
-g - 98RLAY (HEMPRDTG)
~~
) =
e 0 f .. Bk
Q >, SR BV PR I TR RS VRV Rt
=)
~E
= o L TS auws+infutiss ey
=
=
(o
°@@
10 -3 = ol \ mdlmsiay
0 ;
s '
1 2 3 a 5 6 duav

AUTUTY 2%

AR 3.3 unuiwuLRduReRuueawauLUSAM Pseudococcus jackbeardsleyi Gimpel&
Miller ngldfansvosduneussmeanialiudviiullesdouianududu 2% lay
Bsuiviouius

o £ o a v
A9AANA HWHUIW Uazas Bunsded




AU TNUMBUTEMEINWY S TN U I side lunasaauRuind ol siud nevws @om

n1suadaulsEansniwarstasnuiasndnwaeutladneisnsanwuluaniwlsusSauvnaas

[
o

wn1sdanugasttumousziveanfirldsusudtullasidoufinmdudu 2%
Wasuifisuiuansauas (Imidacloprid) $nsiduuztdvinsaeniu 2 ade luduamiii 1 ues 2
ndrnUdosfooumasutlaiudendnd 15 fu wui yngasvesiiiunenssmeniaild
fufullasdeusmiahifullnadeniosegufoivssds iwlunismununioutivlduaneis
fuanssiusasie aunsamuauindsuddlddondt 10 #/fu wdmndawuadadt 2 Faumndnaan

naueUANTINUUTINMEsWT NN 80 fY/eu NAINEUAMT 3 (A 3.4)

= - & = dnuiiimgl
A&
@
=
o 60 AT WS (Do naTTin)
)
(@]
&
>
—u§ a0 i e B 11 W N Y L r s msladyuenung rniulinsdn
=
c
g
°@ - pglrivousauiog A landon
&
mzlastuaiiullasdos

AN 2%

AWH 3.4 U UIRAYR oA UTDUWABUTSEWN Pseudococcus  jackbeardsleyi  Gimpel&
Miller lnaldgasvosdiuvensvivaaniilusaniunniutlasdoufianuduiuy 2% lay
RO GNIGRIORE

&

n1sANYIANEEANNTUN AN Y

v
o w

nnsvegeudneurauluivrofwosgnsinduveuszireainialdsiudivungiy
Ulnsiduyaudutu 2% Wiguimeuiuaisanuuas (Imidacloprid) 9ns1AUEUMa R INAANY
ansuds 1-75u anagdnwaranuduivreswuiud Wends vsnaduvesiudUzudanuinlun

msveasslinudnvazauluivreRvdifiaruuanaiainnguaiuau (1) (i 3.5)

o o a o
39AANA WUy uazdms dunided
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Tipsuativanysel 21
malfuniussssmeannfitswiuiniutiendolunsaumudoutaiud i

-

awd 3.5 dnvaranuluivieiivlaeITmsianulaensaivgasunduvensemeanfigldsuiv
Uullesidsunanudnguy 2% Wisuisuiuasauuas (Imidacloprid) 9n31Atuzii A

v
o

=17, B : Petroleum oil (2%), C : @133tuas (Imidacloprid) 9ms1AUzd (0.15%), D
wrlasUnu (1.5%)+ nmuwg (0.5%)+ Petroleumn oil (2%), E : sigla¥Unu (1.5%)+ aulye
(0.5%)+ Petroleum oil (2%), F : aglasinu (29%)+ Petroleum oil (2%)

-
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UNN 4
A5UNANITNAAD

nmsveaaualuivvasinuneussmeanive Tnedsnsaanulaeasedadatiuss
waziseuvauwasuladivg

dlatdhfunensymeanayla¥shu sule LA¥NIUNG Wneasuiuwa o ding
Pseudococcus jackbeardsleyi Gimpel & Miller Ine333anulnensadnea3os Potter’s spray
tower fasffinuuarindouvouwaoud i wuthiurensmeanayladinu sulwe wa
NUWg fuszansnmlunisendafiuteuasisauvonndoutsdmly 100% fAarmdudy 5%
way 0.7% audsu Felunisvaaeueiamioudinisves Chantawee et al. (2012) TéviinIs
vmaauﬂsz%w‘ﬁ‘mwmaqﬁwﬁwamsmmmﬁmawlwaGial,w?;amzim?iﬁwma Nilaparvata
lugens Stal tneAFannulnensaReASal Potter’s spray tower 30618 9INNITINEIUVDL I594
#ni wavdus (2556) ldsremuiefudsiunenssmsainaylaidiusomasdeuile Aphis
gossypii Glover wuinisumenszmeainnzladtuiianududu 0, 0.6, 1.2, 1.8, 2.4, 3.0 uay
3.6 pl/Lair ﬁﬂizﬁw%mwiumiszjnwgadauﬁ]wlﬁw?iegﬂimaﬁ LCee AU 170 pl/Lair  uag
Olianwuna and Umoru (2010) sneaiufieafutsiumenszme annsyledihuitnansznusenis
Niluarimuinasvewneindor uarlsdngifinde 1slva Luciaphorus pernicosus Rack
(Rongpol et al., 2009) waylsha Formicomotes neteromorphus Magowski (@39AFNFLAT AR
| 2553) usnannidulnanstnudesrorldmeilovedlslavar (Pumnuan et al, 2009) waxil
IWNUVDIBINT LATISIFANA (2552) 193’14"1mﬁﬂmﬂizﬁw%ﬂﬁwmaaﬁﬂﬁwamzmamamquﬁ
Usvananmdlunismuaulsiu Dermatophagoides pteronyssinus (Trouessart) 1ag38n1554
AUITIRANR WArSLT (2555) Warasandng war 81 (2553) 1851897137 @15 eugenol Ty
aqﬁﬂﬁznauwﬁﬂluﬁwﬁuuammmmmauL%LLa::mu‘wq HdUss@nsnwwlunisels  Suidasia
pontifica Oudernans tne3an1smsst ineild LC., Wi 0.378 ug/cm’ vmriithfumouszive
NNUnNgLazeueiiUsyandninlunisenls S pontffica  lewdian LGy, wiNiU 0419 uay
0.867 ug/crn’ MUSITU wonani sunsal wazanz (2556) lemadeuaufufivyesintume
szmannungeelignils Dolichocybe indica Mahunka wuintnsfumenszimeainnungd
Uszdndnmlunisainlsgnlis . indica 10 100% fenududu 62.5 pULair il LCs Wity

16.63 pl/Lair  wag Phuakbuakhao and Soonwera (2010) l#s18euAeatunisldundumen

=

sEmeINMUNgNIUsransawgeansemannevesiiiu fvesunatavawsiudu 100%

=

0381 5 w1 waslssdninmgeganentsnievesiigoustasaruaisfulu 100%

939981 2 U Lebaiuny

A3eAAND WU uazdms dunided
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nsnagauUszangamnislavesinfuvouszivean azladdiu sulve WAZNTUWGAD
Fasouvaawasuteding

dmiunisfinuuseansamvesinduneussimeaneayladtiu sulve wazniuwg lu
sunuvvesarsta wuinbifunensamenagladduivssindnwlunisldmisutlsléafiand
arandudiu 0.2-0.3% awnsnlasdeundsudilduniianlaedial %R (repellent index) Wiy
70.6-73.1% wagdaaniadirarsvoanisutllét 93% vasiinguaruaudnsdivhay 50%
lun1smaasunislasnamilsuwidsni1sues Arirob et al. (2013) Tasinsnaaeulse@nsnnussans
afaunuiuanfivluniseruauindsutadimiluguuuuasla lasnsmeaeunuuiiniaden
(choice test) uardslsIuauwey Singh et al. (2012) 1AvNsANwIUSEENSNINUDIEITANARIN
Turesaznn gaduda uazlnsgn nisdulamaonds uazlisissmnges 959AdnA uavamy (2553)
I¥seeuinthiuneussmeainaylaiduivsvansnmnislalsinuazlslavanlss Taosian %Rl
WU 66.2 uay 60.1% Muasu- wenanthinsunedsswmsaneglathudiivseans nmlunis
"zh@uﬂﬁwa%”wngﬁﬂﬁw (Phuakbuakhao and Soonwerea, 2010; Pushpanathan et al., 2006)
wardailsnaauves wudud (2556) uar Saljo et al. (2006) e sunetsumevoInglad
I%Namﬁuﬁwﬁu?ﬁuimﬂﬂduumﬁmgﬂ% §ansataeniunamniiunenszmeaglastuiiinane
ey wuiiesdudnmsmemindiani 35.20% duldleifia 52 uay 98% 71 1-2 Yu uagdl
Huaviloimifutovosiaasiutnum ey 100% aielu 60 3undl 8nsae (Sinthusir, 2010) us
nnd Beuezane (2556) s nuimhduenssmoanezledtuiiussans nwlulasfu ve

YDIUDANLLADY WATAI99 9T NINANINNTY 40% nelu 5 F7lug Bnsng

NSVAFBUUSEANS MwesnTuMaNsswiEnazladUIu auwe wazmuwg Tuanwlsaizou

NNsnaaauUsEansnmussanstiosiuiazmdamasudadneisnsudvieuiud uas
Bns@anulagasiluaniulsasou wui M seaeuUsEdninimestgasuniuneusEiean
A e Yo @ ¥ u“-—- a < v o w gt ) Ve | 'Y ay
ARt srunvddullesdey @au1sosduarsteatunasnaswdautelaaninnisigunsiu

s LY

Ulnsifeunieansiaiiietagruine et nmasudedivedndnniadiunaaulumelowds

R
el

wasudalvegnislugala drudrduvesiudvendansiitondunuardnisuanlunununy
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WIULLNA AMIN1YIV aseddni WiUAY B1us Bunsded algna wiaeledny wazgauws unAe. 2557, naves
umumamvmmmwsnlwam (Piper nigrum Linn.), nglastiu (Cymbopogon citratus (Dc. ex Nees))
uanzlASHaw (Cymbopogon nardus Rendle.) mamsmsgy‘uawuammmwuﬂ. 5EISUALLNEAT, 42(1):
7-16.

D59AANA WAL g YWUIR SUAST AIILNT NIV ANINYIY Uaydus BuNIEd. 2557, naves
thifuvenszmeaneayladvies nuwg tavivsewt semaadguivTnvesdedianns iayuy uaziiavey
Tu: nsUsyaain msitvauin i a$ef 13, & Tssusudunsreunududumes vouutu, Tuil 29-
31 NSNYIAY 2557, TINTATDUL.

£
o

I59AANA WauaL Sws Bumsdsd uaswsvunad quaniayanl 2556 msldgnsuisuronszmeanwinlned
Tumsavauuiasdagidia. T nisussatdnnisiyanuurnd asei 11, AUEINsSANITUALNS
UszaluinA ngamiwn. uil 9-12 weadnau 2556, ngamne;

1381 SurAsIna I59AdNA WU LAz Bunsdad. 2556, UssAndnmvasiniuresssmennisagulng
mwﬁmsﬁaé’ffsLﬁu’iwamamm’]a waalon LLawﬁNm‘ﬁwﬂwm Tu: nsUssadnmsfvanuuiani afe
712w ﬂuaumsﬁmsummsﬂsu‘uulmﬂm NFIANWA. Juft 9-12 wqmm&m 2556, NTUNNW,

Sns Fundind 959880 wuuau warsus Bunsded. 2556, YsEavsnwiaTunon sz n Ayl wasad
2oULAY mmmmauwaansvimmamma (Nilaparvata. lugens - (Sta0) - lu nasUssguIvInsRYaIu
Wi adedt 12, @mmmssﬂmmawmwivmluwm Ay Judi 9-12 WOAAINBU 2556, NN

AANNST Umwaau I5FANR WUUIY WAYEIUS Sunsded. 2556, UszAvdnmuaniunensyvean aglad
U DULYY LAY mqumamaawmmaaLLﬂaamw (Pseudococcus jackbeardsleyi Gimpel&Miller). ). T
nsUsEaAmnsRvEILend adeil 12, gudinssenisuaznisuszauluma namwn. Yud 9-12
WOAINGU 2556, NTANN,

VAT WUUIU Uazdus Bunsdsd. 2556. UsgAvSnwnisshusasvesiifunesssmaniivdemissou
tny (Aphis gossypii Glover) (Hemiptera: Aphididae) laoAsn1ssu. win 1107-1116. [u: nnsusea
Agn1sensnurisuisnd adeil 11, a lsuwsudumsireuiuduidune veunnu, Juit 26-28
WOAINIEY 2556, JMIRDULNL.

sunsal LN IIAANE WaLIL werds Bundded. 2556, navasnissuvasiunensTmeIN RN
salsgnlua (Dolichocybe indica Mahunka). %11 1099-1106. Tu: n1sUsyaudznn1sa1snufivuand
At 11 o Tsansudumsaeunuiiadunes vouudy, Tud 26-28 WOAINU 2556, VIRV URAL
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1387 surAsana a59kdnd WUUIY way 805 Bunsdat. 2556. Usedvnwmslavasiifunonssineaini
auulwsiafufuTovowmanuds ueaiiudos uazsensdnlue. wih 1085-1092. Tu: msUszaudvinag
913 fiuiannd afedl 11, Tssusudumaeounududumes veundu, Yuil 26-28 wadnou
2556, VINIAVDULNL,

Snws Sunind 959RANR wuudu wardus Bunidsd. 2556, UszAvinwasiiunessemeninivauulns
S'wﬁuﬁwﬁuﬂimsLﬁuﬂumimuamwgaﬂszimm%’ﬂfwma Nilaparvata lugens (Stal)) (Homoptera:
Delphacidae). ih 935-942. lu: msUsvairmsorinuiusiend afsit 11, a Tswsumdunisneu
pududumes vouwiu. Juil 26-28 waadniou 2556, SanTavauuriu,

$a5un yilnd  959AdnG wuuau uardius Bunided. 2556, Anudufivmninissuesihiuneusumeain

NuWg BULTY wazazlasuau selsiiasn (Tyrophasus sp). wih 1093-1098. Tu- NsUsEYIvING
915 fiTusanR afe 11, Tssusudumsmounududuines vauunu, Juil 26-28 wyadnioy
2556, Faninuouniu.

onuns YiUAsu amnd sealsey 2seAANR WAL wazs s Buwmsdsd. 2556, UszAns ammslavaniidu
wousTnean avlasinu oue uazniuwg Aefseurasnasuiladivn (Pseudococcus jackbeardsleyi
Gimpel&iller). w1 1077-1084. Tu: msUsvgadninisardnuiouiand ased 11, o Tssusudums
AauLAUTuReS veuuny. ufl 26-28 wgeAniau 2556, SanThvouuniu.

YAl AEIsInes a5aaAnG wiuay Uazdius Bunided. 2556 UsvAnBnmvesansthiuronssimeann
Junsuuandu (llicium verum Hook f.) wazifisutnidsn (Anethum graveolens Linn.) lun1saauau
wwasdnslulsafu v 1069-1076. Tu: ArsUszaAoinisorsnufisudsnd adsi 11 o Tssusudum
IPOUIUT U UMD TauLAY, Tuit 26-28 WOAINIBU 2556, JINTALDULAL.

95948 WU uayuAtl 551509, 2555, Ustaniamuesansannainnenauie (Tagetes erecta L) Tu
nseuauwuauledn (Plutella xylostella L) 15815 8ATWIZABUN. 30(2): 1-7.

ITRANR Wauau uavws Bunided. 2555 gasayulwsmuauuaziidnlsdagfaniiniumeussineain
winlmemidugudszneuvdn. fweduanavsti wwufl 1201004203 aafuil 22 e 2555,

anaddnd WHUIU UAgINS BunIded. 2555, UszAnSn1wual Eugenol LLazﬁwﬁuuamzmamﬂmuwguaz
sutwslunisaiuaulslulsuiu, Suidosio pontifica Oudermans. 25@15IMBATa@RS 11, 40(4): 1204-
1213.

g0 Bundded 259AANA WY wavaaTIA Waangns. 2550, UszAvEadureattinsidenluntsaiue
wdsnselandiiana, Nilaparvata lugens (Stal) (Delphacidae: Homoptera). 215a15Rguazdn1ine.
30(1): 17-24.

a5edna wauay §1als dunided efasel inTeudn uazauassd Weengny. 2554. UsvanSawvesdurend
WNasidoulunsarvaumwisutaffudilzndading, Pseudococcus  jackbeardsleyi Bimpel&Miller
(Pseudococcidae: Homoptera). M3aNsAuardRIIMeT. 29(2): 3-11.

I598Fnd WU 95931 JatiBe uazdunwy wiggwa. 2554, Msvedauauveulunisidiaievenieaiy
wie (Cylas formicarius F.) UUSAMARUTH®). 1IESWAUNYAT. 39(ieY 2):59-66.

$13 Bundded 59FANG wuua uasnasswusy neimaides. 2553, anumanvatsveslsduluanianans
YoIUsTnA Y. NTENSAHUardadiven. 28(1): 31-39.

105 Bundded uaraseddng wuuau. 2553, mamuailslulsnfiu Suidasia pontifica Ouderans Tagld
hifuneussmea N NsashguardnInegn. 28(1): 40-53,

wappLy NIMASes 9594ANR Wty uardws Sunided 2553 amwmannuatsvedlslulsafvlunnia
nansvaslsuvalng. Nsasiguardniinen. 28(2): 10-18.

V5IAANG wauIy uazdns Bunided. 2553 UsrAvinimeshifuneusumeanauielunismuaylsiy
Dermatophagoides pteronyssinus (Trouessart). 1IA1TNYATNIZIONNAT. 28(3): 84-91.
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259FNR WLy Relue seewa warsus Bunided. 2553 UseAninmasniiuneusyiveainfivauylng
Tunseils@in Formicomotes heteromorphus Magowski 19835n138NHE. 2115a815Ive1ANE@RS 1. 38
(1):124-132.

259AANA WY ward1us Bunided. 2553 Tsdfu. Sefelnddiiuedliiiu ddnld Tagldauulns. 910ans
INBATANENT UNTINENTUNERIAIERS. 55 (1):24-36.

598G WLy Ranue sommanardus Sunsdsd 2553 Usrdviamnislavesihifunonssmeaindusiols
0 (Formicomotes heteromorphus Magowski) uarlsluvan (Luciaphorus perniciosus Rack). 15815
Ingreansinuns. 41(2) (W) 633-636.

A59RdND WU 805 BunsE uazalsy \93eydnd. 2553, UsgdvSnmvesansatagaduda (Eucalyptus
camaldulensis Dehnh) Tlumsaiuauvusunseyin (Spodoptera litura F.). MIANTINGNAEATINYAS.
41(2) (WuA): 629-632.

st L950yAnA AAANA wauau waw s Bundded, 2553 Yseliviniwesansaiaganduia (Cucalyptus
camaldulensis Dehnh) Tunasmavatvuauledin (Plutella xylostella L). 15a153In81A@ASINEAS.
41(2) (Wew): 625-628.

Fun Seiivel aseddnd WHUY RALUA SOING WAXEINT DUNTHT. 2553, naveTuMENTY M N Y
auulnssonisiadauesdoifinuauni (Lentinus  squorrosulus Mont) waxliiadants (Pleurotus
ostreatus (JacqFr.) Kummer), M55 MENM@nsinens. 41(2) (i) 669-672.

ofnyny aluas addm Sosauysed 3 Sunided uarasARnG wauaw. 2553, UsAvEnmapsansafinvey
NAmseNalvg Aelsiu Dermatophagoides pteronyssinus (Trouessart) lae3Sdura. w1 184-
192, Ty 130uANNTUSERMIMNI0 MMV INERTANANT afait a8 (@mlsza). Yudl 3-5
NUANUS 2553 o W INENTUNYATAIERS, NTUNHY.

< o

IRANA WAL WeLuA S09WE  wazdnus Bunsied. 2552 navainssuiTuMausymean A lnsdals

fn Formicomotes heteromorphus Magowski (Acari: Pygmephoridae). i1 101-110 [y n1suUseu

Jrn1sondnvrivuisnd aded 0. m lssusuatd unsud sunoies Saninguasisid. Yudl 24-26
WOAINBU 2552,

239AANR Wauau 103 Bunsded Uasfimue somma. 2552, iateniiuvenssenivaydlnssolsunsuon
31U (Eutetranychus africanus (Tucker)) (Actinedida: Tetranychidae)113a815IMe1eansinuas. 40(3)

(Wri): 189-192.

fanue 50ama I59FAND WULIY Lardus Bundded. 2552 wavasmssutsiunousEme nvayulnseels
lavan, Luaophorus pem/czosus Rack. msmsmmmmuaaummws 26(3): 20-25.

103 Bunided uazaSeddna WAUAY. 2552 wavessuneNsHeINAYsnlslu Dermatophagoides
pteronyssinus (Trouessart) NTANTINYIENERNS 1. 37(2): 183-191.

L0 WHUIU 35009 JunTas 8105 Bunided uagheium seama. 2552, HAUDITUNDLTHVEINAY
ayulwmamaaﬁwﬁwamsmamnw%ﬂlmﬁw (Piper  nigrum  Linn.)  Tun1sanlsuaanensiu
(Eutetranychus africanus (Tucker)) (Actinedida: Tetranychidae). 1M5&15INWAT WRVINEa8LFE .
25(2): 169-176.

105 Bundded wazaseAdnd wauau. 2551 anwvarnmatsvaslsdulusuaonewngd
MNIAsNuazdnIINen. 26(1): 11-22.

AAANG WuLIY 8105 BunTdsd wazanlsy W3ndna. 2551, UszAninmuesasaiadnTan (Anethum

=

Jmdanieyauys.

graveolens Linn.) @nwwn1 (Oroxylum indicum Vent.) waginuwsy (Polysonum odoratum Lour.) Tu
nstesiumidnuusuladn (Plutella xylostella Linn.). MS@NTINIENERSINEAT. 39 (3) (RiAw): 464-
467.

g3 Sunsded uaraseddng WU, 2551, ravosthsiuenszeannnlnesh (Piper nigrum Linn.) Tuns
QJ’]VLSE':J‘M (Dermatophagoides pteronyssinus’ (Trouessart)). 1M5ANSINUIEIERSINEAT. 39 (3) (LAw):
468-471.
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S0 Bundded 95eddnA wuuau ousiol wavyy adun Saunln Bednun GUAS wavalinn gassEvi,
2551, msissaiulnuasnanandulnying (Bombyx mori L) MAsesensifien (Abstract). wih 69
T nsUssamivnsudloulunsedund afafi 1 Jufl 2223 Sueneu 2551w nedndued any
WMENEERS UNTINONFUINEATANARS. NTUNAN.

faue soma  239AANR WAL wAESIT Bunsdad. 2551 navasisumensrmeanTvayulwseelslduan,
Luciaphorus — perniciosus  Rack. w1 376-382  [w n1sUseauivinisnisuiauananuideseau
Sadiadnw afafl 1 Jufl 28 Awneu 2551 w anumeluladnszaomnddtanmmsaianseds,
NN,

Fanaw 1vafe 93eddnG wuuu uazdIns Bunsded. 2551, navesthiunonssmenivtunsednlsiy,
Dermatophagoides pteronyssinus  (Trouessart). i1 371-375 [y n15UseyaivIn1sn1suLaus
wanuAfesedutudiednu adai 1 Fufl 28 Fonew 2551  an1tumeluladwsyaomnduianmms
aMANIEUY, NTHNNTL

103 Sunided  95eAnR wauau - ouwad Wiy Tandena wazyws) Junsuiudl. 2551 UssEvsamnis
suveIAsannaNNRalsyu Dermatophagoides pteronyssinus (Trouessart) waz Blomia tropicalis
Bronswijk. 1SESINYATNILIDUNAT, 26(3): 42-51.

594N WHUI 90T Bunidad waranlsy 93ndnd. 2551, UszAvsnmaesansatnindans (Anethum
graveolens Linn.) BNLWn-(Oroxylum -indicum Vent.) kazdnuwsa (Polygonum edoratum Lour.) lu
nsdesiumdavuauledn (Plutella xylestella Linn) (Unaaga). 2551.775875tAUN1SINERS. 32(10);
243,

S5 Bunsded uavasddng WHUI. 2551, amauulwsmmuLLavmamlmuwmuwamumamnmuwa
LUumuU'ﬁmawan FvefuInansiR 1auil 0801005027 Aviuil 30 Auenou 2551.

59AANR WKL wAvdws Bundad. 2551 ansauulnsmuasuayi s lsuiitiidurensmeanoue
\Hududsenouvdn. fusBuanansti il 0801005026 aviudl 30 fugneu 2551

959AANA Wauau dnvn axaAu wasTutud 4Bu 2550 Wunalumsawaylulassludnameds fndadu uas
fnazt Ansldl el nsmsuiunwas. 35(2): 170-176.

259AdnG WHUAN. 2550. mAdAunYfURN1In1IAgInen. sadvunaluladnisanisAngine ane
wialulagnmsinuas antumaluladnsyaaunandnnuvmsaianssde 199 win.

g3 Bundded 959AANR wiuau wavgdaw vewdund. 2550, navesgrungiiuaAuduAIIMSon1T19TT0
voalsélu, Blomia tropicalis (Bronswijk). 3158153 @@ wazmalulad an1inendusssuenans. 15(3):
79-86. )

$1u5 Bunided 95eddnG wuuIw wazafaun ewduyi 2550 navatgnMgiuara I wTLTLIVSHaANT 19T IR
madlﬁﬂu, Dermatophagoides pteronyssinus (Trouessart). 115815IN8IANEAS
WInedeinuasmans, 25(1-3): 1-9.

S1us Bunided  drgny dndutann sve wnRefan weRua Suty uATIIIAANG wauIY. 2550, HavDY
m‘iafﬁ”@ﬁ]mﬁ‘uaﬁgulwwialit!u, Dermatophagoides pteronyssinus (Trouessart). NSATINEEERTUAL
wialulad wynInerdeumansany. 26(4): 327-336.

105 Bunidad 29ur wfnfian wiflwa Juun afav vieuduni uay aseddnG wauau. 2550, AW
wanuatguardIIngrveslsdy lusunevewigl Ymianiyauys wazuuininisdesduidnlaely
ayulws. vt 288-303 [y s1801un1s3delulasinis BRT 2550 galasenisveawigingiusn. 1asinis
woneraudiarAnwuleuignsinnsninenstinwludsemalve, njammwe,

$103 Bunsded uaraseddnd wuuau. 2550 gasaulwsmivauuaridnlsduiifarsataanniungiiy
dnsznouvdn. AveBuandvsdd wud 0701002942 asuil 14 figuisu 2550,

8105 Bundded uaraseddnd wauuau. 2550, gasanulnsavauuar hielsduiifasatnaneuedy
dndsynaundn, dueduandv3oR waaf 0701002943 aviudt 14 figuisu 2550.
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g1 Bunided uaraseddnd wuuau. 2509, Jadusdensiinnissruinveausuvihuaidutinii (Dama
furva Wileman). M3UszuitaIuwisnd afafi 6 (7-10 wwiou 2549 n Tsausuladaursaua 4.
Wedlud). 1sansivereansinuns. 37(Feaw): 987-990.

10 Bunided  vidnA dlonna uazaseddng wuuau, 2508 UssAvinmuasusuileu Dolichogenidea
parasae (Rohwer) LavlIUNANMNUDY Focanthecona furcellata (Wolf) TuNIAIUANRUBUNILLT
Undutiiiu Darna furva Wileman. nsUssqimnisivaiuniawd Ao 5. (26-29 ey 2568
LsausunaAuauients et vay3).

939FANA Wawau uazdnann ewsdu. 2548, Umalumsauaylulasdludndisimireluiesnata. s
UsyaaAnnisiauuiani adafl 5. (26-29 wwiou 2508 n Tsausunadumaudends e 2. vayd),
MIANTINGIANENTNYAST, 36 (FAw): 136-1139.

Fawdld viosed a59AANA wuuau WeddnA ngmewsnad quadnl Jumndiing  uar 33w g3Tand. 2508
nsweuiisunavesansanaUdanisnsdados (Archidendron jiringa Nielsen) eLumsiusalag
s wparensmvALdeatalseRYL1sin,  nsUssyiinnsivauusiend adail 5. (26-29
WWIEU 2548 o Lsausuafudouisnty Wi 9. 9ays). 013a5Iemansinuns. 36 (iaw): 1168-
1171,

9AANG Wuuu Fudld neard  wandnd noaewsned wazauaial Junwidisny. 2548 Uszdnuesans
annnasfs (Gloriosa superba Linn.) ldun (Acacia catechu Willd) waxiiie (Archidendron jiringa
Nielsen) TunisUestumdanuauledn (Plutella xvlostella  Linn):  115815a9981uASUNS avu
enenansuazinalulad. 27 (5): 1037-1045.

g1us Bunided viknA wlunia uaraseddng wauau. 2508 Ineuazansiinvaamueumiudy
vidty (Darna furva Wileman). 2138713LAYATNILAONNAT. 23(3): 58-67.

$1us Bundded T5iew Sunsas uaraseddnd wauaw, 2547, Useansnmasaansafie wueanniivluns
muﬂmwuau‘wﬂmm Darna furva Wileman (Lepidoptera: Limacodidae). 358150 ¥AIWIZ0ULAA.
22(1): 1.

A59RANA Waudu wazdws Bunided. 2547, nsduduoulefasinfialafweanoisaniniaiieiug Tnsans
UL 100N TUNOANALAZATSUNLA. I1TATINHATHIZIAUNA. 22(2): 87-97.

I59AANR wawau uasdnonn ousdu. 2547, mslfievludezvafialafuoameisarniisiuslunisnsa
Bas A TREANATUAYAN. 21580 LNYATHIYIDUNGT. 22(3):40-50.

10T Junsas S1us Bumsded uar93IAARG WaLAU. | 2506 UsrAvBawuosaisanuuasuisdaluns
AUANVUBWATUNY Dama  furva Wileman  uazansiilufivdaunuibeuvueu Dolichogenidea
parasae Rohwer WayiTuRAIANUDU Eocanthecona furcellata (Wolf). 2M3@IsINenINIZA0UNE.
21(3): 19-26.

259AANG wuua. 2506, msiansshuuadluaudnnzian: nadAny 00198 2.auMsUSINTT. TITANSNLAS
NILABUNAT. 21(3): 88-90.

fnunn oushu waraseddng wuuau. 2545 navesamsiilanearesyiunisihnueteseniialaduoane
sanay s IuRwIesi s (Apis mellifera). MIANTNWAINTYIDLNAT. 20(1):70-78,

Snunn ausAu uazaRAANR Wiy, 2544, nMsnndnsvesamdamsilsoauludnasthiAuluanmgfsstu,
NIATNYAITNTLIDUN. 19(1): 81-89.

fnoan ewsAu  Syvun Sufinges uaraseAdnd wuuau. 2540 msugnidnnansddlildnaninguazan
Usalwesawazlulasd. Msaswszasmnmainnszds. 9(2):19-24.
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5103 Bunided wazaseAdnd w2557, amamulwsmmuua“mf\)m‘wams Imﬁﬁﬁmaﬁﬁﬁwﬁumm
semsaniunsutanduifudiulsenoundn. Auoduandndid @il 1401006607 asiui 5 BLERREM!
2557.

ITAENA WU WardIns Buvided. 2557, amauulwsmumm,a mamLwaaLLﬂqmumUv%awumuwau
semoanazlaiinududiudsenoundn. dueduandvdta taufl 1401006608 astudl 5 woainieu
2557.

WSVIA QYNNYAY ISIAANA W S Bunided aigwa vaniaTny wargaNws YyUAeu. 2557, naves
umuwamvmamﬂwsﬂlmm (Piper nigrum Linn.), axlAstiu (Cymbopogon citratus (Dc. ex Nees))
wazmzlasuon (Cymbopogon nardus Rendle.) mamsmzy‘uaqmammmwum, MIETUAUNEAT. 42(1):
7-16.

59AANA WUUIL N1 YYUIA FUATAI AIIUNT WIVHIA AYINTRL ey S1a5 Bundded. 2557 mavos
ﬁﬁﬁwamzmamﬂmvlmwax UG uaslusyn GlarﬂSLR]SELJLWUIWUENL‘UE]LMG]WN WAVIAY Wazlinney.
Ty sUsypAvInIsRtauwisni ad 13w Tsusndumsreunuiuduess veuanu. Tufll 29-
31 NINYIAN 2557, FTAUBULNL.

IS9AANA waLou 8ws Sundded warwsmune awanoyand 2556 nsldgmsinunets AN nlved
lunsmvquunasdngia. lu MsUssgadnnisivaiuuvisgs afefl 11 AUILINTIANITUATNTS
Ussapiluima ngavine. Sudl 9-12 wA3nien 2556, ngatviwe.

W1 surASing ASIEANA WL wavdus Buwmided. 2556 UseAvBrwuaninduveust N Ay ulng
mwﬁwia@mau‘?a‘uawamLL{JQ weanvaUeyl LLazéﬁmwﬁwﬂwm Tu: prsUsyamdnnsirauwsiend as
12 0 ﬂu&mmmﬂﬂitLauﬂﬁUSwﬁLUMﬁ NIUNW1. Fuft 9-12 wqmmau 2556, NJHNW.

Snws Sunil seddnR wawau uazsas Buwdded. 2556, UsvlvEnmihdunesssmeinivanlnssed
souuaziufuioreundsnsylnndiina (Nitaparvata lugens (Stal). Tu: nsuseuivimsiveauy
uwiand adeil 12 AuslnssanisuasnisUssapluma namw $ufl 9-12 wordniou 2556, ngamw,

auns YAy asedAnR Wiy waydns Bundded. 2556 Usrdvnmvesnhduneusaneain aylad
U DULIY LAY muwgsiaﬁaa’ausuauwgau,{]a%wn (Pseudococcus jackbeardsleyi Gimpel&Miller). Tu:
msUsErdrnsivasuuiennd adii 12, 0 gudinssensuaznisussaalume s, Juil 9-12
WOAINIBU 2556, NTUNNA1.

INARNA WU wArsNs Bundded. 2556 UstAninmnissuuasuesindunars e niasainanou
e (Aphis gossj/'p/'/ Glover) (Hemiptera: Aphididae) lae38n135u. i 1107-1116. lur nsUssau
Agnnsordnuiianiiend aded 11w Issusudumsieounuduidunes veuudu. Judl 26-28
WOATNBU 2556, JINTAVDUUNL.

sUNSA AU AIAANA WL wavdus Bundded. 2556, navpanssureniuvBsEIINRTALLlNS
solsgnlis (Dolichocybe indica Mahunka). w1 1099-1106. lu: nsuUsga3¥InIseshuiuunanns
adeil 11 a susudumseounuiudunes vouwdu. Yudl 26-28 WOATNIBY 2556, WNIAVDULAU.

o sugAane 95eAdnA wuwou uar s1us Bunided. 2556, Ustavdnrwmislavesihifunonsamyainia
anulnsdosuiuTovamonutls veafiudos wasdisandnlue. wih 1085-1092. Tu: nsussyuIanis
o¥nurunsnd afedt 11w swsudumsneunutuduines vouuru. Tuil 26-28 wgAdnieu
2556, %’wi’mauudu

$nws Fundmd 959AANA iy wavdns Bundded. 2556, inawsmwmawmwawmumﬂwmauulws
s';uﬂwmmﬂmsLaaﬂumsmwmwaamvimmamma Nilaparvata  lugens (Stal)) (Homoptera:
Delphacidae). w1 935-942. Tu: msﬂiu‘qmmmsmsnmwmmem maﬁ 11. n lsausudunisiaau
Lt umes TeuLny. Sufl 26-28 WOAINIBU 2556, VAIWIAUDUAL,
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59307 yolnd  959FANA nuuIu wardins Sunided. 2556, aruiduivnisnissurenifunensgimean
NUNG aULY waznzlasvou salsi®e31 (Tyrophagus sp). Wik 1093-1098. Tu: N3UsEENIVING
p1fnvRswind afaft 11 w Tswsudunmsreunududumes veuunu, Yufl 26-28 WOAINIEY
2556, Jainvaunniu.

oo yasu quif sealsny assRANA wuutu uazdus Bundded. 2556, UsvAnamnislavestihity
vauszmean aylaTinu BUY uaznIung fassauraanasutldvn (Pseudococcus jackbeardsleyi
Gimpel&Miller). wih 1077-1084. Ju: MsUszaniriniserinnfisuiand adsi 11, u Tssaudums
Aaunudumes vouuny. Yufl 26-28 woadnaeu 2556, Tanfavouuy.

TRl 912805908 959FANA . wavdws Buwsded. 2556, UseAvsninuasgaaintuanssnesn
Junsuuandu (Wlicium verum Hook f.) uaziisutiuden (Anethum graveolens Linn.) lun1saiunas
wiasdaglulsafiu. v 1069-1076. u: nsusygaivinisensnufisuiend adedl 11, o Tsausadum
ouutudunes vauwiu Yuil 26-28 WOATNIUU 2556, JINTAUDUKNY.

939AANA wuuau uazdins Bunided. 2555 gasayulwsaruauiasiidalsdngdiefitiiuneusy mean
winlnedndudiuusznoundn. dueduandvslis 1avil 1201004243 asiufi 22 Fanaw 2555,

39AFNG wuuIu wagdws Funided 2555 UszAninmaes Eugenol LLaxﬁwﬁummzmamﬁmquuax
suilunismiuaulslulsuiiv, Suidesia pontifica Oudernans. 2158133INEMIARS LY. 40(4): 1204-
1213.

$1m3 Bunfded 959AANG WU WprauaTIA Wangny. 2554, UsravsnmduroadUlnsideulunisnivay
L‘Wganiximﬁﬁﬂma, Nilaparvata lugens (Stal) (Delphacidae: Homoptera). 115a15Aguazdninen.
30(1): 17-24.

959AKNG wuuaw S Sundded ofasl tr3erd uarvauassd Wiangny, 2554, UssAvsniwvosdunoad
iIIG\SLﬁsm‘LumamuaumﬁyaLLi’Jaﬂué’mwﬁaﬁwm, Pseudococcus jackbeardsleyi Bimpel&Miller
(Pseudococcidae: Homoptera). 113a15AHagdnINgT. 29(2): 3-11.

$1us Bunided 954MANA wuwu uaywaseTy nFInaes 2553 mumanratevedsiuluuanianany
vo3UsEINAlNY, MNsAsAguardnIven. 28(1): 31-39.

15 Bundded uazaseddna wuwu. 2553 msmuaulshulsafu Suidasio pontifica Oudemans. 11581
AnuazdmiInen. 28(1): 40-53.

WaBBILY NTINAISTDI IARANA WaUIU Uazsas Bunided. 2553 Ammannvatsveslsiulsafvluinnia
naaUsEwalng. 213asAguazdninen. 28(2): 10-18.

959AANA Wuuu uardns Bunided. 2553 Ussivinmuesiuneuszimemneuslumsaiuaulsiy
Dermotophago/&es pteronyssinus (Trouessart). MNIAITNWATNIZAONNAT. 28(3): 84-91.

A39AENG Wy Raus seana waveas dunided. 2553, UssAvSammenitunensyieainfiraulng
Tunsainlsiia  Formicomotes heteromorphus  Magowski  1ag38n1sENNE. 2NTE15INYIANENS
UMNINYIRBYRULAL. 38 (1):124-132,

ISAANG WL uazdINs Bunided. 2553, latu. Aeielndmaduedliiiu mdald. lngldayulns. 41ans
NYATAIERNT UMNINIFBNYATANARS, 55 (1):24-36.

ASIARNA WU A soamauarns Bundded. 2553 UssAvsnnnislavesdifunenssimeanivsiols
AR (Formicomotes heteromorphus Magowski) warlsluuan (Luciaphorus perniciosus Rack). n13
Uszgfivanuuwiand adadl 9 (11-14 wowaneu 2552) o TsangamiTines 2 nsvuasaioysen.

Fg1 Saied 939A@NA wuuIu Ranum seewa uagSus dunsded. 2553, mavewhdunenszmeaInite
anulwsdoninasguendaifinveuns (Lentinus  squarrosulus  Mont) wazfiadsni3 (Pleurotus
ostreatus (Jacq Fr.) Kummer). n1suUssauivanuwiand afeil 9 (11-14 wowanean 2552) o 15angeass
1199 2.WITUATATOYSEN.

AARNA Wiy Reilua soawa uazsus Bundded. 2552 wavasnssuiuveusyveanfivauulwseels
An Formicomotes - heteromorphus - Magowski (Acari: Pygmephoridae). %11 101-110 Ty N13UIEAYL
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Sunisendnuriwuiend adadl 9. o Tseusuafld unsud sunewdies Saminquasiusil. Jud 24-26
WOAINBU 2552,

AIAENG Wy S1us Bundded wasRaiua sesa. 2552, navenTuveustmeanfvayulnsaelsuaduen
S (Eutetranychus africanus (Tucker)) (Actinedida: Tetranychidae). 213a@15Im81A@nsINwAS. 40(3)
(YiiAy): 189-192.

faue 090 AAANA Wy wasdws Bumdded. 2552 mavasnssuthiunenssmeInfivayulnssals
luuan, Luciaphorus perniciosus Rack. 1M5a153I98Laz@UaSUNITINEAS, 26(3): 20-25.

§1us Bundded uavasaddnd wuuiu. 2552, mamaaﬁwﬂwamxmamnﬂm’alst@u Dermatophagoides
pteronyssinus (Trouessart) MIANTINYIAIAAST URINYIRIYDULAY. 37(2); 183-191.

A59AFNA WUWIU 2500T Funsas 8105 BunTded wazRaium 599Wa. 2552, NaveTUMeN IR
aagulwwamaaﬁﬂﬂumamWmmmw%ﬂlmwﬁ (Piper  nigrum  Linn)  Tun1sdnlsuaanavsiu
(Eutetranychus africanus (Tucker)) (Actinedida: Tetranychidae). 1M5&15LNWAT UM INEaLT8 M.
25(2): 169-176.

59AFNG WLy 8y Bundded wazalsw Windna, 2551 UseAvinaneeaasaindndann (Anethum
groveolens Linn.) SN (Oroxylum -indicum Vent.) Laginuws? (Polyeonum odoratum Lour.) Tu
nstestuidanusuladn (Plutella xylostella Linn.), 2M58139MUIFNAASINEAT, 39 (3) (Widw): 464-
a67.

$u3 Sundded wazasAdng wuuIL, 2551, Kaveniuneussnganwinlnesh (Piper nigrum Linn.) Tunns
2lselu (Dermatophagoides pteronyssinus (Trouessart)), MIANSINIAEATINEAS. 39 (3) (WLAw).
468-471.

w3 Bundded a3addnd wauou ausiau wavayny giun $eualn Aadnwel GuAT wavafinn aassdns.
2551. mawasaiulavaraandndulnilne Bombyx mor L) Maswaeamsidion (Abstract). wii 69
Ty nsUssamArInsaulvuss Funi Ased 1 Juil 22-23° fugteu 2551 uaedndned aue
IYIENERNT UM TN RENYATAIAR T, NTUNANL.

fulud s0IWa 93IAANA WL wAr 8N Bundded. 2551 navestituveussimeanivayulnsealslalan,
Luciaphorus — perniciosus  Rack. w1 376-382. T nnsusygudmanisniniiuavananuidesydy
tndindnw adedl 1 fuil 28 Asmaew 2551 araofumalulainssaaunduiinammsaianseds,
NIV,

Fowas 19efe 939RANA WU wardaNs Bunsded. 2551, naveshiumensrme R dalsty,
Dermatophagoides. pteronyssinus  (Trouessart). #i1 371-375 " [u msﬂawﬁmmsmsﬁ%aua
nasidoseeufudiodnet aded 1 5ufl 28 Aoy 2551 o andumeliladwszaeundnirammms
aanszys, NTRNNA.

g5 Bunsded  959AdnA wuuu  oywed ISSyimndena Lavyes Sunduiand. 2551 UszAnsaimns
suvRIAsannIINAYRDLSHY Dermatophagoides pteronyssinus (Trouessart) Wag Blomia tropicalis
Bronswijk. MIENINEYATWIL DN, 26(3): 42-51.

959AANA Wy dus Buwided wavanlsy 1dndnA 2551, UssAvSnwveaansataindany (Anethum
graveolens Linn.) Antwn1 (Oroxylum indicum Vent.) waganuwsa (Polyeonum odoratum Lour.) Tu
nisUsanumdaunuaulodn (Plutella xylostella Linn.) (UNARYD). 2551. 2754751AUNISINEAT. 32(10);
243,

g1u3 Bunidad uwarasiAdna WU, 2551, amauulwsmwmua maﬂlswumumwam LMEANNTUNG
Lﬁumuﬁimaumﬂ AuafuandvsoR e 0801005027 aviufi 30 fuenew 2551,

59AANG wuuIu wardus dundded. 2551, qmagulwsmuauLLaxmwlss{wmumwamzmamnamw
udruusznaundn, dwefuandndud 1l 0801005027 asiufl 30 fueneu 2551,
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S1us Bundded 9530dNA wuwu uazadaw veuduns. 2550, navesgumgiiuazarmduduinsdonisnedie
vo3lselu, Blomia tropicalis (Bronswijk). 315a5Ineaansiazmalulad unnInedusssuenans. 15(3):
79-86.

135 Bumdded asaddnd wiwiu wazaine venduns. 2550, navesgnumgiinarmnutuduinsdenninedia
‘U@diis’!u, Dermatophagoides pteronyssinus (Trouessart). 115815INUIAEAS
UMINYIABNYATAIERT. 25(1-3): 1-9.

315 Bunsded  drgey AT sy umindgu wiha Fuwn wazasaddng WUUI. 2550, NAUDY
arsatnaniiwayulwsealsiu, Dermatophagoides pteronyssinus (Trouessart). 215815 INEIPNARS LA
wialulad MRTIVBIABURIEIA. 26(4): 327-336.

s Bunided 25y uminAnn wifue Tuwn qfav1 veuduni uavaseddnd w2550, AW
nanvateuarBinevedlsdu luduaavewngll Ymdanigauys wazuuimiinisdesiuidalagld
anulws. i 288-303 T s1891un3delulAsams BRT 2550 yalasamanesriiinyfunan. lasinig
wWannesdruiuarAnulauisnisdamsninenstainwlulsumelueg. ngamw,

115 Sunidad waraseAdnd watau. 2550, amsamul,wsmmml,a gidalsuifiansataainniungiiu
dusznauvan., ﬁwaﬁumﬁm%ﬁa W9 0701002942 a+¥udt 14 figuigu 2550,

815 dUNSHT uaz aswwmm WU, 2550. amamu'lwafmuﬂml,avrﬁﬁmlsﬁuﬁﬁmsaﬁmmnaummﬁu
auUsynaundn. m%ammawﬁum /@i 0701002943 aviuil 14 mmau 2550.

S5 Bunsded uazaseddng WAL, 2549, “Uf\mEmamsmﬂmsiymmawuawmLLmiJwém:fwﬂu (Darna
furva Wileman). msUssapieaiunidsnii a6 (7-10 wwisw 2589 ol lsaisalagausauut o,
Weslvy), 11sasInendnansinens. 37(Re): 987-990.

S5 Bunsded viddna Wlend uazasading WU, 2548, UszanSamveswnwden Dolichogenidea
parasae (Rohwer) wasuuANINNUDU Eocanthecona furcellata (Wolf) 'Lumsmuﬂuwuauuﬂmuq
Unduiiiu Dama furva Wileman. n1sUsegaidsnnsiaaiusisani adil 5. (26-29 wwisu 2548
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Audomporn Boonplain, Suchat Rodroka Jarongsak Pumnuan and Ammorn Insung

auzwaluladnisinues anidumaluladuszsunaidigunmsaianszds nsuvna 10820
Faculty of Agricultural Technology,
King Mongkut's Institute of Technology Ladkrabang, Bangkok 10520

ABSTRACT

Repellency property of essential oils from lemon grass (Cymbopogon citratus (Dc. ex.
Nees)), cinnamon (Cinnamomum  zeylanicum (Buch.-Ham.) Sweet) and clove (Syzyeium
aromaticum (L.) Merr. & L.M. Perry) against mealybug (Pseudococcus jackbeardsleyi Gimpel
& Miller) nymph was tested. Those plant essential oils at various concentrations of 0, 0.05,
0.10, 0.15, 0.20, 0.25 and 0.30% were applied for the hioassay as choice test and no-choice
test. The repellent rate was observed at 24 h after treatment. The result revealed that, as
choice test, the essential oils of lemongrass at 0.2-0.3% concentrations showed the most
effective %Rl (repellent index) of 70.6 to 73.1%, followed by the essential oil of clove and
cinnamon, which presented %Rl of 38.6 to 62.3% and 28.2 to 65.9%, respectively. As for the
no choice test, essential oil of lemon grass was the most effective to repel the larvae of the

mealybug with 93% repellency, compared with 47.7% of the control.

Keywords: repellency, essential oil, mealybug nymph
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Figure 1 Percentage of repellent index (%RI) of essential oils of medicinal plants from
cinnamon, clove and lemon grass at various concentrations at 24 h against mealybug

(Pseudococcus jackbeardsleyi Gimpel&Miller) nymph by Choice-test.

Table 1 Percentage of repellent of Mealybug (Pseudococcus jackbeardsleyi Gimpel &
Miller) on okra treated with essential oils from lemon grass clove and cinnamon by

contact method (no-choice test) at 2¢ h

v
% Repellent
Essential oils

% Concentration

0 009) 010 Q15 00 0% 030
Lemongrass  47.7+14.0A  706x47A  681+53A  706:23A 765:09A 81.1x96A 93.0+6.1B

of plant

Clove 4a7.7+14.0A  51.6+9.6A 59.0+12.1A  67.4+118A  742+8.7A T783+72A T751+33A
Cinnamon a7 7+140A 625+8.8A 599+6.1A 64.5+6.4A 75.246.2A  70.7+56A  76.7+2.0A
%V 26.77 21.07 2245 24.25 23453 32.51 2321

l/Means in column followed by the same capital letter were not significantly different (P=0.05) according to DMRT.
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(Pseudococcus jackbeardsleyi Gimpel & Miller)
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¢ @
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avduesansananedda (Gloriosa superba Linm) @dun (Acacia catechu Willd) waviis
(Archidendron jiringa Nielsen) Tun1stlaaruriidauuauladin. (Plutella xylostella Linn.).
NIEATHVAIUATUNS AUV IEIERSLazmalulad. 27 (5): 1037-1045.
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a
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<
a
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Irinouwdeuds Pseudococcus jackberdsleyi Gimpel - & - Miller.  518971UKaNUITY

a

Us¥a1U 2554 @1tNIUWRIUINITOISNUNY NSV NSRS, 1772-1773.
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nsssurideatuiidamdsut Dysmicoccus sp. lutfoswin. wih 213221, Tu: 510910
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Effectiveness of Essential Oil Formula from Lemon Grass in
Controlling Mealybug (Pesudococcus jackbeardsleyi Gimpel & Miller)
by Direct Spray Method in Insectary

Jarongsak Pumnuan*, Audomporn Boonplain, and Ammorn Insung

Faculty of Agricultural Technology, King Mongkut’s Institute of Technogy Lakrabang,
Bangkok 10520, Thailand

Abstract

This study investigated insecticidal activity of essential oil (EO) formulas from lemon grass (Cymbopogon
citratus), cinnamon (Cinnamomum  bejolghota) and clove (Syzygium aromaticum) incorporated with
different mixtures, against mealybug (Pesudococcus jackbeardsleyi). The study applied RCBD with direct
spray method for 6 replications of 6 treatments. The examined EO formulas included lemon grass EO
(2.0%), lemon grass EO (1.5%)+clove EO (0.5%) and lemon grass EO (1.5%)+cinnamon EO (0.5%). The
mixtures were incorporated 2.0% petroleum oil. In addition, imidacloprid insecticide (recommendation
rate), 2.0% petroleum oil, and water was also examined and compared. Initially, 500 mealybug nymphs
were cultured on 1 mouth oil in-pot planted cassava for each treatment. On day 15 after cultivation, the first
ireatments were conducted, while the second treatments followed a week later. The insect survival counts
were performed weekly after the treatments for 7 times. In general, no significant differences among the
weatments were observed. In particularly, less than 30% of the survivals were found after the second sprays
in all treatments, and zero insect counts were obtained in the following 3 weeks. In water treatment group,
no decreases were observed, instead more than 3-time increases were found. In addition, the results of EO
phytotoxicity examination showed no significantly different negative effects from all formulas on the
reated plant when comparing to the water treatment.

Keywords: lemon grass, clove, cinnamon, petroleum oil, phytotoxicity, cassava
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ABSTRACT

This study investigated insecticidal activity of essential oil (EQ) formulas from lemon grass (Cymbopogon
citratus, cinnamon (Cinnamomum bejolghota) and clove (Syzygium aromaticum) incorporated with petroleum oil
as different formulas, against mealybug (Pesudococcus jackbeardsleyr). The study applied RCBD with direct
spray method for 6 replications of 6 treatments. The examined of EO formulas composed of lemon grass EO
(2.0%), lemon grass EO (1.5%)+clove EO (0.5%) and lemon grass EO (1.5%)+cinnamon EO (0.5%). The
mixtures were added by 2.0% petroleum oil. In addition, application of imidacloprid insecticide
(recommendation rate), 2.0% petroleum oil, and water were also examined and compared. Initially, 500
mealybug nymphs were cultured on 1 mouth old in-pot planted cassava. On day 15 after cultivation, the first
treatments were conducted, while the second followed a week later. The insect survival counts were performed
weekly (for 5 times) after the treatments The results showed no significant differences among the EO formula
treatments. In particularly, less than 256% of the survivals were found after the first spray in all EO formula
treatments, and disappear insect was obtained in week 5. In petroleum oil and imidacloprid insecticide
treatments had significantly different survival percentages (15.8 and 7.1%, respectively), where, in water
treatment group, no decreases were observed. Besides, the results of EO phytotoxicity examination showed no

significantly different negative effects from all formulas on the treated plants when comparing to the water
treatment.

Keywords: lemon grass, clove, cinnamon, petroleum oil, phytotoxicity, cassava

1. INTRODUCTION

Mealgbug, Pseudococcifs jackbeardslyi (Gimpel & Miller) is a polyphagous species of neotropical origin that
extensively attacks several crop and ornamental plants [1]. Normally, mealybugs are small wingless piercing-
sucking insect pests, naturally covered with white powdery or mealy wax secretion [2,3]. Principally, damages
are usually a result of sap removal and toxins causes by the insect injection. Besides, indirect damages
associated with sooty mold growth caused by honeydew stains on plants are commonly found [4]. In addition,
diseases related to virus transmission are also a major threat. In general, feeding damage can cause yellowing,
defoliation, growth reduction, and death. The occurrence of honeydew and sooty mold usually reduces
marketability of the plant products [5]. Mealybugs are naturally protected from insecticide sprays by their
sedentary habits (making them less likely to contact pesticides), sheltered feeding locations (under leaves, at
plant nodes, or on roots within the soil) and particularly the water-repellent waxes that cover their bodies [6].
Unfortunately, mealybugs are easily resistant to insecticides regarding the high reproductive capacities and
multiple generations in a year [7].

Therefore, many naturally extracted insecticides have been studies and developed with a conviction of
discovering effective alternative insecticides against the insect. Recently, many reports demonstrated the effect
of plant extracts in insect pest management. For example, Gramineae and Rutaceae plants were used in
controlling Mediterranean fruit fly (Ceratitis capitata) [8,9]. Aqueous leaf extracts of Fucalyptus globulus,
Ocimum sanctum and Piper betle were examined against mortality of nymph and adult of mealybugs
(Maconellicoccus hirsutus) under in vitro conditions. The finding showed that the extracts of . globules
extract killed 100% nymph and adult after 3 and 8 days after treatment [10]. In addition, the EOs of lemon
grass, clove and cinnamon considered insecticide properties to controlling mealybug in laboratory [11,12,13].
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Normally, essential oils are applied in insect pest management by various methods such as direct spray,
residue contact and fumigation [14].

The objective of this study was to evaluate effectiveness of essential oils; lemon grass ( Cymbopogon citrates
(Dc.ex.Nees)), cinnamon (Cinnamamum bejolghota (Buch.-Ham.)Sweet) and clove (Syzygium aromaticum
(Linn.)) against adult of mealybugs (Pseudococcus jackbeardslyi (Gimpel & Miller)) by using direct spray
method in insectary condition.

2. MATERIALS AND METHODS

A.  Stock culture of mealybug

The tested insect, Pseudococcus jackbeardslyi Gimpel & Miller was cultured on pumpkin in the laboratory
of Department of Plant Production Technology, Faculty of Agricultural Technology, King Mongkut’s Institute
of Technology Ladkrabang (KMITL), Thailand. The adult colony was originally collected from a field in
Chachoengsao province, Thailand.

B.  Essential oils and petroleum oil

The EOs used in this study were pure EOs from leaf of lemon grass (Cymbopogon citrates (Dc.ex.Nees)),
leaf of cinnamon (Cinnamamum bejolghota(Buch.-Ham.)Sweet), and flower bud of clove (Syzygium
aromaticum (Linn.)), purchased from Thai-China Flavours and Fragrances Industry Co., Ltd. (TCFF). The
petroleum oil was Sunsoil® formulated by Sun Siam Co., Ltd.

C. Experimental treatment

The study applied RCBD with 6 replications of 6 treatments (T). The experiment was conducted in
insectary, and the tested EOs included T1: lemon grass EO (2.0%) incorporated 2.0% petroleum oil, T2: lemon
grass EO (1.5%)-+clove EO (0.5%) incorporated 2.0% petroleum oil, T3: lemon grass EO (1.5%)+cinnamon
EO (0.5%) incorporated 2.0% petroleum oil, T4: imidacloprid insecticide (0.15%) (recommendation rate), T5:
petroleum oil (2.0%), and T6: water.

The treatments were conducted on cassava planted in pots. The trees were proximately 1 meter in height.
A total of 500 mealybug nymphs were artificially spread on the tree for each treatment. On 15 day after the
cultivation the number of existing mealybug was observed before the first treatments. In this study, the
treatments were conducted 2 times, on day 15 and 22 (7 day after first treatments). The insect survival counts
were conducted weekly after treatments for 5 times.

D. Phytotoxicity test

Phytotoxicity of the treatment were examined on day 7 after the second spray by using the following
phytotoxicity levels, 5= 81-100% leaves with brown strips, 4= 61-80% with brown strips, 3= 41-60% leaves
with brown strips, 2= 21-40% leaves with brown strips, 1=1-20% leaves with brown strips, and 0= no
observable brown strip.

3. RESULTS AND DISCUSSIONS

In general, the results showed no significant differences among EO formula treatments, particularly, less than
25% of the survivals were found after the first spray, and no survivals were obtained in week 5 after the
treatments. On the other hand, 68.9 and 49.9% survivals were found after the first spray of petroleum oil and
imidacloprid insecticide, respectively, while in week 2, 3 and 4 after the treatments the number were at 37.9-38.9,
22.8-26.3 and 14.2-15.8%, respectively. Besides, relative fluctuate populations were observed in water treatment
group. In week 5 after the first spray, the significantly different survivals among the groups treated with water,
petroleum oil, imidacloprid, and EO formulas (92.9, 15.8, 7.1 and 0.0%, respectively) were appeared (Figure 1).
Recently, there were many reports regarding the exhibiting toxicity of plant extracts and EOs against behaviors
and mortality of mealybug. For example, the aqueous leaf extracts of Fucalyptus globules, Ocinum sanctum and
Piper betle were found increasing mortality of nymph and adult of mealybug (Maconellicoccus hirsutus) under in
vitro condition [10]. In addition, [15] reported that treatments of plants-derived essential oil products from
Flower Pharm (cottonseed, cinnamon and rosemary oils) and Indoor Pharm (soybean, rosemary and lavender
oils) resulted in higher than 90% mortality of citrus mealybug. [11,12,13] studied the effectiveness of lemon grass,
clove and cinnamon EOs incorporated with petroleum oil against nymph and adult of mealybug (7.
Jackbeardsleyl) by direct spray in laboratory condition. The results showed LC;, ranged from 0.23 to 0.43, and
1.82 to 3.09% in nymph and adult of mealybug, respectively. Similar results were also reported by [16] in which
petroleum oil incorporated with insecticide demonstrated significantly higher insecticidal activity against brown
planthopper when comparing to applications insecticide or petroleum oil alone. [17, 18] reported that mealybug
potentially developed high level of resistance to insecticides, particular methidathion and imidacloprid.



As for, the results of EO phytotoxicity examination showed no significantly different negative effects of all
EO formulas on the treated plant when comparing to the water treatment. In particular, all treatment showed
zero phytotoxicity level with no observable brown strip on the treated plants (Figure 2). Normally, applications
of EOs on plants could result in various observable damages such as browning symptoms, burn, degermination,
defective seed growth, or defective radical elongation [19]. The levels of damages usually related to the exposure
duration, concentrations and types of the EOs. However, appropriated treatments usually presented no harm of
the treated-plants in that [20] reported no phytotoxic symptoms were observed on grape leaves treated with the
citrus essential oils, while considerably low phytotoxicity was found in the essential oils of lavender, thyme-
leaved savory, and mint treatments. The highest phytotoxicity was observed in the basil oil. However, in these
studies no phytotoxic symptoms were observed on cassava leaves treated with all treatments.
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Figure 1 Survival percentage of mealgbug, Pseudococcus jackbeardslyi (Gimpel & Miller) after treatments with 3 EO
formulas and comparing to the 3 control groups, LG-PO = lemon grass EQ (2.0%) incorporated 2.0%
petroleum oil, LG-CL-PO = lemon grass EO (1.5%)+clove EO (0.5%) incorporated 2.0% petroleum oil, LG-
CI=PO = lemon grass EO (1.5%)+cinnamon EO (0.5%) incorporated 2.0% petroleum oil, IMI = 0.15%
imidacloprid insecticide (recommendation rate), PO = Petroleum oil (2.0%), and WA = water group.

Table 1 Phytotoxicity of the cassava plant after treated with 3 EO formulas and comparing to the 3 control
groups by direct spray method.

EO formulations

Observation

cY PO IMI LG-PO LG-CL-PO LG-CI-PO
Phytotoxicity levels 0¥ 0 0 0 0 0
Phytotoxicity 4 ,)1?:": 2 G -.gn:_(",,{}).\.
symptom 7 2&%2% ;nﬁ*ﬁ N A
0 = -, e

in |

YLG-PO = lemon grass EO (2.0%, incorporated 2.0% petroleum oil, LG-CL-PO = lermon grass EO (1.5%)+clove EO (0.5%) incorporated
2.0% petroleurn oil, LG-CI=PO = lemon grass EO (1.5%)+cinnamon EO (0.5%) incorporated 2.0% petroleum oil, IMI = 0.15%
imidacloprid insecticide (recommendation rate), PO = Petroleum oil (2.0%), and WA = water group.
#Phytotoxicity levels, 5= 81-100% lcaves with brown strips, 4= 61-80% with brown strips, 3= 41-60% lcaves with brown strips, 2= 21-
40% leaves with brown strips, 1= 1-20% leaves with brown strips, and 0= no observable brown strip.

4. CONCLUSION

Insecticidal property of EO formulas against mealybug was evaluated by using 2-time direct spray method
in insectary. The EO formulas of lemon grass, cinnamon and clove at 2.0% concentration incorporated with
petroleum oil were found highly effective in controlling mealybug since a complete mortality was observed in
week 5 after the first spray. The comparative study presented that the insecticide (imidacloprid) at
recommendation rate (0.15%) and 2.0% petroleum oil caused about 92.9 and 84.2% mortality. Data obtained
are very useful for controlling of cassava insect pests in the field condition.
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