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ABSTRACT

The study aimed to evaluate the efficiency in terms of insecticidal and repellency
properties of plant essential oils from clove (Syzygium aromaticum (L.) (Merr. & Perry)), lemon
grass (Cymbopogon citratus Stapf. ), citronella grass (Cymbopogon nardus Rendle.), star anise
(Illicium verum Hook.f.), pepper (Piper nigrum L.), cajuput (Melaleuca leucadendra Linn. var.
minor Duthie) and cinnamon (Cinnamomum zeylanicum Blume.) against adult of thrips
(Frankliniella schulizei (Trybom)) by using leaf dipping method. The insecticidal property was
investigated by applying all plant essential oils at concentrations of 0.0 (1% tween 20 in water),
0.2. 0.4. 0.6. 0.8 and 1.0%. The mortalities of insects were observed at 24 h after treatment. The
results showed that the essential oils of clove, lemon grass and cinnamon were extremely toxic
against the thrips with LC,, value at 0.25. 0.28 and 0.32%. respectively. As for the repellent
property test, those plant essential oils at various concentrations of 0.2, 0.6 and 1.0% were applied
for the bioassay as choice test, then percentage of repellent index (%RIT) was observed at 24 h
after treatment. The result revealed that the essential oil of star anise and lemon grass at 1.0%
concentration showed the most effective when more than 90% RI was obtained. Form the above
tests, Selection three plant essential oils that gave the best results including clove, lemongrass and
cinnamon. Were selected and prepared to be the nanoessential oils via High Pressure
Homoginizer, wHere the particle sizes were measured by Nano Plus Zata/Nano particle. It was
found that the essential oil from clove, lemongrass and cinnamon had the particle size equal to
16.6. 34 and 18.7 nm. The study to evaluate the efficiency in terms of insecticidal propertics of 3
nano plant essential oils from clove (Syzygium aromaticum (L.) (Merr. & Perry)). lemon grass

(Cymbopogon citratus (DC. Ex Nees) Stapf. ) and cinnamon (Cinnamomum bejolghota Blume.)

[



against cotton thrips, Thrips palmi Karny at concentrations of 0.0 (1% Tween60+PEG), 0.2, 0.4,
0.6. 0.8 and 1.0% was employed. The experiment of flower dipping method was performed in 2
ways; 1) the orchid flowers were dipped in nano plant essential oils and left at room temperature
to air-dry for 30 seconds. Amout of 10 adult cotton thrips were then transferred to the treated
petals and the mortality of thrips was observed at 24 hr. The result showed that nano essential oils
from lemon grass clove and cinnamon at the 0.8% concentration showed the most etfective when
more than 90% against the thrips with LC,, value at 0.41, 0.44 and 0.56%, respectively. Which is
not statistically different. 2) the orchid flowers were dipped in to nano plant essential oils. Treated
petals were left at room temperature to air-dry for 30 seconds. The mortality of thrips was
observed at 72 hr. The result showed that nano essential oils from clove and lemon grass also
gave highest effectiveness against adults of thrips, at the 1.0% concentration could completely
control the thrips. As for the second experiment. Field studies on the efficacy of nano essential
oils from clove and lemon grass at 0.8% concentration against 1. palmi infesting on flower
orchids was also investigated by foliar spray method. Obtain result showed that nano essential oil
from lemongrass was highly effective in the prevention or elimination of larvae and adult thrips.
After 4 time spraying, the amount of infestation of larvae and adults continuously decreased.
Numbers of cotton thrips found in both nano plant essential oil treatments were lower

significantly different than that of control and imidacloprid insecticide.
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¥
UszanTaInvesa s LyadnInn1Instatus L Iwmas Iudenues wudn arsauuag

Y oy a a a a - o < 1
fipronil 80131 20 FFeierin 20 Ans TlszAnEnmmIAAgalumsaadulszmnsmas v ud

01919 ludSumnun uazl¥asininluld

™ A a
Suoygadsuenaneziiumsiiudununs
HanLA) Jap1adanansznuAsdaIAdny MsandsludnnulSauiasgiumsdieen
o - lé - o
uazdunailyriuuasdiuniuasindl 91M155101UY83 Bao er al. (2015) Fawaddulu
¥
a wa 1 = o o . J 1
Woalfiianmis s1eaudn mdeldl 7. paimi v1E0RUT (strain AunmuARITAMLA
.. . ' w a0 = 0.’: dy ¥ 3
imidacloprid Uszana 12.2 hvesmeugeouue snnuwae v 7 pami dAumuaeds
= d o d " 3 . o :j ' J=
WS NIPUAFIATIEN cypermethrin A28 (Bao and Shoji, 2012) Avtiumsidionlsassiuuasni
Uszansnmuaz s Humsanumanuuadunquans alinandinygedianinaemstloadiy
o ar dy d-:l 3 Al ] ;
sisamae I lunde 1 Idwadtetn nazaailyminsdiunmudedssiuuasveanas T
Fa
1INMINAADVYDY Kazuhiro (2003) Tuanin'ls lunstlosnuddamas T wud fipronil 5%
[ ~A A : = =1 a < :l.d' ar - qﬁf o Y L]
SC 8n31 20 &aAh 20 Aas dsganTamdangalumstlosnumidamae W dmsvasan
] Ed ¥
nuasn Idmalumstloatusivamaes Ilsosasu 1dun abamectin 1.8% EC 8231 20-30 B/
F ¥
20 83 uazdANUTY abamectin 8031 10 HF/A31 20 An3. dinotefuran 10% WP 30 N5 20
=) A = = = s 1 3 1 @ s A oy
a3 Fatlszansnmluszaune 1y 18Ty a2 imidacloprid 10% SL 97351 20-30 /111 20
¥ ¥V
A3, acetamiprid 2.85% SL 8@37 33 ¥%/1i1 20 An3 1183 dinotefuran 10% WP 8A31 10 NT1/AI
¥
20 ans luenwisnlatlesiuitaman lvluaiundaolsl 91an15AnHIU04 Dong-gang et al.
g
2016) wun 1gn1s1¥asiall spinosad lunstlesnussamnde W Frankliniella occidentalis
¥
=) Qs F A we
(Pergande) Tutlszinaiu Mamsanyrludesd§ianis uazTuaninulalgnluuuma
Shouguang 11a2 Shandong WUNIITTAUMIAIUNIUATIIAT spinosad 909 17.0 uag 89.2
s d o A Y=t = aw o . .
WediFud audiey Faluilsemalneldiins@nyagivemsarununde W Scirothrip
dorsalis  Hood 1un3n nagoulunlainaaoivesnuzinynscnans un1Ingiasyaunnuy
¥ ¥ '
M3 14a131nil (Carbosulfan 40 FFA011 20 anT) dwnsanuauilszrinsmay W laddieling
WuE15ATi19A0lilnd LAINDHYANUAITIALTZOLNINTNITUAANA WU LUAIILTTLIADENA
s 2 =) 1 =1 = = a Y o’ o 3 (]
nilnuaziulSnuesiasiaii winuaase1n1snin szau 3-4 luddamn 12 dldly

=] a ' g = o [ ¢ d
annsanunananan lil1a (y¥50 uazdunsimey., 2560)

2.2.2 M3 IWA5ANAINGIINYIA

o o Qs =

A - £ - @ = ¥
GRFRRINERRYE AL ﬂQlﬂuﬂﬂﬂua'ﬂmﬁlaaﬂiu‘ﬂ’li'ﬂﬂQﬂuﬂ'ﬁ]ﬂﬁﬂgwcﬁﬂﬂﬂuﬂUﬂjiim

¥
- - =

a o L4 a e @ |
asandunsey m3luisnawyiaiifnonwlunstlessumidamas I 7. paimi tevaae

]
A =

110 dasaserosssua uazdwandon ludlusuasededatiaian lulethvuie (Barton
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¥
= 9 o = a a o @
1999, Isman 2001) 9INATTIVIIUVDY Yi et al. (2006) IvinmisAnulszaniamiiiuvey
‘Ezmﬂﬂ‘lﬂﬁ% 8 FUA "lﬁuf’i Armoise, Basil, Cedarleaf, Coriander, Howood, Hyssop, Niaouli, 1D2
¥ ¥
Rosemary @en1stloanuiisamae I 7. paimi Tae35n155u wudnhduveuszimonn
b T
= " v g w =3 o L% .
Armoise Banuiluisgedodnaudonae W 7. palmi ndsn13nAa03 24 H21349 Koschier e
Y o a o ¥ A A @ o W dy
al. (2007) 1@ imsnaassaiaminnluuazdrduvesnzidoms iedlesiusdaman v
. 1 - o 3 = % ] n:sy 3/ 1 o ¥
T. paimi W uvesuziomaiias a-Tomatine Tgnslumsaun@s I ldganiims luddu
o
1a835M3 g0 910A133189 11303 Koschier et al. (2002) wuhmsanannlulnsew ignslu
" v 3 a a af ) 9y q” 1 d
msanauduomadoveunds W Thrips tabaci vlvimae Iiarwed19ausal Pumnuan and
¥
a o o w = 1 v
Insung (2016) 1@FNEIYsz@NEMWY R T UMBNSZIMENINNY 18 ¥1iA ABMTAIIVDIA UAN
v ¥
Sowao W (Frankliniella schulzei) Tag3501350 WaM3 190w IITUHONTLIHEINATUNY
(Syzygium aromaticum Merr. & L.M. Perry), DUV (Cinnamomum bejelghota (Buch.-Ham.)
3
Sweet) tazaz 131 (Cymbopogon citratus (De.exiNees)) Hlszannwgeiumae Tnuay
¥ .
waoutls Taodia1 Lo, 91100 1.14 < 1.48 uag 1,12 - 1.58 plL air mudIAY MsiniidAginy
¥
TuinfunousgimesinmunguazoUws 1aun eugenol (97.00 1ay 82.054% MNAIAL) Az
¥
WumsATdfay citral (trans-citral and cis-citral) Tz 1n% (69.730%) wamsAnwwy iy
o o 1 lé < QJ =y _ Al 1 1
nousziul a1 FelinaaTugninaziilszdninmaensauuaigininasiail
as & 3 ) o 1 @~ a = =5 T
nasgu Tasiims sy daiifunenszmsdanandduddisnuduivuazligns lunsld
= o'
é”JN’NﬂTTJIWﬂ (Sitophilus zeamais Motsch.) 1a835n135% (Pumnuan et al.. 2012) nsealsol
=y v @ & w B 2
E]‘Vl‘ﬁiﬂﬂﬂ'iQﬂ‘lJﬂ’Jmu’JUmﬁfJuﬂ& (Pseudococcus  jackbeardsleyi) (Boonplain et al., 2012)
¥ Vv
1BN91N1 Olianwuna and Umoru (2010) 1dviimsfnenlsz@nsnmausaihiunonszimoain

v v = ~ [ 3 " ' 9 @ ~
azladthu gnslunisdudinisarelduaznisfinldvesd 1900889 (Callosobruchus

!

"
maculatus (F.)) Abtew et al. (2015) ¥n15AnyIHav0i W UHBNTLIHEINNIUNG 3

L)
td

¥ Fd ] ¥
dszaniamlumssuaomas Iinazmaonilegaiiqa uasihsiunensumonniyyiaiid
@ o w o = ;v s
musatlestusidauuasdagiadnuinuie 591118415 (Kheradmand er al., 2015) isiunowy

= (| & ar [ v
53!Wﬂﬂ1ﬂﬂ1uwgllﬁﬂdiﬁ;lﬁu'NllE]‘ﬂ‘ﬁﬁE]LLiJﬂQll"lﬂlﬂﬂllﬁgﬂﬂﬁﬂ‘ﬂ'lﬂuaﬂwﬂ%1\1"1]’313 g

£
o o

Y 9 a Y 3 =K a 1 dy 1 .:ly 3
Wniuneuszmenney ladiu daaasldmudnnuiluivaemas Iiuinniuwdoutls ua
:‘ £ v 3 = = v dy ' -:y [
Aniusewszmenneuyeuaasliimudnnuiuivaemasuilananiunde I faiisrwau
T oy @ w A o a as
mihiureuszivoanouwedaiigninanuuuaslulsunua1v35n1554 (Ahmed and El-

n( 1 ¥
Salam, 2010) unzﬁqm“lumi"lamﬁn"lﬁ (Megalurothrips sjostedti) (Abtew et al., 2015) LIng
¥ ]
N15398904 Pinheiro et al., (2013) wuIniniuneuszvennaz ladveu Annududu 1%
¥ ¥
(wiv) Sinanomae W F. schulizei na2WR080UOITY Myzus persicae 1A038ATINTAUNIINY

o @ é Oy o =4 ‘h(
34.30% 1182 96.90% AUAIRY Faihiuneuszmennag lasney (Cymbopogon nardus) Hgns
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H ¥
damasoounguganuwde v Taoiis L, uag LC,, 11111 0.36 uag 0.66% mud ey dail
¥
5189114V Soonwera (2015) 109U NUIUUHONTSINOVINNI LA (Cananga  odorata)
¥ 4
azlndnon (C. nardus ) MUNG (S. aromaticum) WU MTUNONTZNNINNIZAIN UGNTNS
¥ 1
Fudan1inelvvoannasiutny (Musca domestica) Taoim1awiisIan15219 14 (Oviposition
' ¥
" . [ o o o/ 0o w w A o gy ' o w
activity index) 119U -1 @msumstlesnumsisanuonion 3 veauuasdutu wudn il
" 9
wouszmovInmIuNg Hlszaninminniiga TasliA1 LC,, 1M1A 27.05% 599a3011IY
vouszMenInae lnfon uaznIZAIa UA1 LC,, ININY 38.99 1Az 52.08% AUAIAY 1ANS
" a w I's @ e W o
519 UVDA Saito (1992) WUﬂﬂﬁﬁlﬂmmﬂﬂﬂﬂHMH?’lﬁﬂgﬁ% Lecanicillium muscarium (Petch)
c‘{ =Y % =1 a o a o o o dy [}

(FowRu Verticillium lecanii (Zimm.) Siszd@nsamgalumstloanuidawde I 7. paimi
[} = 3 . e L D Ve~ 1) 4:? v X '
2613130011 North et al. (2006) WU L. muscarium NADAUAWIVINGY W r palmi YINNN

f00U
J v g 3 o A A 3 o A o 9

waoe lanmuiniuveusgimoninnegi lassaduazasnlsynaumanineguaeu

P W Y a4 /4 =y o Ay o w
ansanezszme lfuemeldediasiaiingumgiitszanm 30-40°C uazldeiiialums

4 :' o ] [ : o ' o a sa o
1% ilasand i lidhsuiuasdiiu b 1dduveaman (uSm uazuuanng, 2555) sy
i v
wTwma TuTagndundunumluasiannis fosnumsszive uazgaeudaveainiu
aa 1 &1 = - ] = o
vousumeNnsenIuna I lagnisnnny (encapsulation technology) mswson lulns Inawes
A @ = 3 a 1 1 ¥ .

wsou Ty Taonaldarusowmsou ldvaramaiia 14 n13WULAL (spray  drying) N3TTIHY
@ o L a A AN Vo = ' o =]
#29182870 (solvent evaporation) inatianiian 18T unmisniluagiann luilagiiu fie n1s
a o o ¥ 4 . aa
aammzwﬂ1fmauamaﬁﬁwnizmummmuaaﬂ (suspension polymerization) LA UUNY
awv W . . . . 3 =] a = A A £
DUAYY (miniemulsion polymerization) Futlumaiinniilse ANSNING I (Chaiyasat et al., 2013;
Kwon e al., 2010; Zhuo ef al., 2012) Mamsenas lugduuvvos Tudiasudioma lulad

s

b4 ' v
Awug i Il dnaadunonayu Inslugiuoy wluddasumuyla Neyainodaduly

E
a oa = ot

as = v uw @ = a ' -
¥ °U°L!'Iiuillﬂiﬂﬁ'lll'l5ﬂﬂﬂlﬂ’UU11Juﬁ1§ﬂ@ﬂ€]ﬂﬁllﬁgﬂﬁuul% UTU'E'JU'I»‘liJ‘ljigﬁﬂﬁﬂ’lw BNYI

[ =

[ e : w o s ow o @ Aa
dawinilesguanifveniniuvneuszmoin 1 ldnaanuminTnundIna (73ua, 2558)

q

¥
Y

¥ ' ¥
FuTuns lihiurenszmeny Tasmwizeisslugdunuues eymau Tumen1uguuua
v oA P v - o ¢ a ¥ o 9 = ' v
Fagiy enaunumsldmaaiiduasied Tuwr IWduaamaiudrnsninndinlszmald
¥V
o w A e w ' = o ' &
Uniureuszienniwdiaainda5 lidunsluamwiaadeunazdalidoagu 9 Khater,
2012 183518918 NANYNINNI 2,400 FHANTABADUNAL LAZTINDINMITIA1T0DNENTIIN
=1 [ =) Vv = Y A [ = o dy ~ a e
We199) v1ayialimadlndifestuwavesasail lunmsiisamas Il Taslisisaumsivy
¥
494 Danarun er al. (2015) niuneuszmonnaz ladtihn gasuTu Silszaniaimlunsei

4 o
anau 'l suaaews iy (Butetranychus africanus) Taviia LC,, iMNY 2.43% 5I0Medalgns
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Glumsahm?:ﬂn‘i:Tﬂﬁﬁﬂymmulé’fadwﬁngsaif(Lakyat et al. 2017) tiunewszMEIN
AV EN| qmu1Tuﬁqw%&luﬂ1sai1ﬁmﬁﬁﬂmmﬁﬂqq Aedes aegypti W% Culex quinquefasciatus
Tagiif1 LD,, uag LD, (MR 20.09 1az 57.13% awd 19y 1as35ms  Knock down i 24
F2Tuq uaﬂmrl‘lfifﬂuwamzmuqmuﬁué’qﬁmiﬁugu%{mw Ae.  aegypti LY
Cx. quinquefaciatus 149nA38 (Ramar et al., 2017) TUIIUDI Sabbour 11 Abd El- Aziz, 2016
lumsflesfuiisaiidonuoune (Ephestia  cautella) W13 iuneuszinen
fnidulvg gasu Tuililsz@ninmgalunmsiiiadiseu laoiidnsnsaio i 70.04%
Tudeal§iidns uaziidsz@nsaingeds 93.61% lumsmiiadisou meldanimisuseu
(Negahban et al., 2012) 1&Fnumlss ANE A IMUBNITLNOUILIMUNINGNIY (Cuminum cyminum
Ly uSoudoudiihiiuvousstionintns gasutTu aomstlossuiiiaueautls (Trivolium
castaneum) Tau¥imssn nuAnfTmoNsEMeNnEHs? gasuTu Mldueauthiae Tasiia
LC,, N1 16.25 ppm cﬁaﬁﬂizﬁwﬁquaﬂdn‘fwﬁuﬂeuizmuu‘%‘qm‘:ﬁ{LCSU 11 32.12 ppm
WAININAADY 7 JU 11AZI1NAIANYIUDY Khanahmadi et al., 2017 Tédnslszdntnm
VO TN DU HING Artemisia  haussknechsii gasi1 Ty domsiloadudidaueautle
(T. Castaneum) Wa2229979317 (Sitophilus orvza) 1a835M331 o ueaudlalionsimisnie

100 % LAZAI992391ITOATINITAY 50% HAINITNAADL 45 11
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UNnNn 3

as o = =, W
IHFAUHUNIIIVY

3.1 35Msnaaed

Vv
Assnumsnagevlszaniaimiiureuszimour Tuainie lunistloesnuiive

¥ '
mae iaen Aegi 3.5

ﬂﬁmgﬂnuﬂﬁilkﬁxﬂﬁﬂﬂ (31350

!

¥V
wae' W F. schultzei Tuaaniia ——

¥
SRS OUTUHOUTIN I IANY

d
wae'Wthe 7. paimi Tuaenndau 1

v
AINATIVUTZANTNINIINUHONTZINHY

.

b ¥
ASNATOUTUAY = AatAoMINTUNONITUINY
= | ¢=i'd = = s o s
snnanddszanimulunisileosdunisa

wann (F. schultzei )1uﬁﬂ3ﬂ.§ﬁaﬂ‘l‘i

-msnaaenlugluuuvesmsan

-msnadoulugluvuvesasla

¥ ] ]
Mmsaademhiunenssimennwrianga 3
= & e a os’ Y
it o1 Tamuiluiiunenszime wi Tu

¥
iy nageunuwmae Iehy (7. paimi)

v

v
ASIRT OV UHUTLMEUT TUDINNY

A

317 3.5 nwdutiums e

v ' v
AINATOLIUNADY « AAADMINNUNDNTTINY
wiTuvrndynudse@nsninlunisilesnu

Ed
Siamanivthe (7. paimi) ludoulfiians

l

¥
Mmmsfadeniiuvenssrou T INNY
A r. ol
2 wila Tumsnanoan ldwaanga Tudanm

woaljiians e 1l 1Fluanmulasae

¥
mMsnagaulszans i niuneusLvou i

Vv
iy aomas lWtholuanwilas




3.2 MSAIYUUNAINATDL

o :!w ndy All A =y s
321 fmsmzsoundoW (7 schulize) omiulSuimuuaoniiaiueinis
LY = o ~ Y 9 s
szl anzmaluladmsnyas do1tiumalulagwszaomnausAuNuITaIAnILIa

(gﬂﬁ 3.6 A)

3.2.2mae e (7. paimi) N1Flunsmaaenlulasidnaansgaisai ims

3 o ' d" @ [ o :
udmethawae lWnnulasnlgnadaslidaaeninuasns Samiauumys (U4 3.6 B-D)

511 3.6 mazido e aesuls i A e W (Frankliniella schultzei (Trybom.)), B-D:
=] as ' d" @
annudlreorande Wi o (Thrips palmi Kamy) luutlasilgnndaeldidaneninuasns

TInIAUUNYI
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3.3 MAsaNaIsNaaoy

3.3.1 MIA3eihiun Bﬂ‘izl?ﬁﬂﬂlﬂ‘ﬁﬁ

=) S o A W, Y . . ¥
Msa3 o eusHMenInNY 18UA NTUNQ (Syzygium aromaticum (L.), #z1n3
o o =
Ty (Cymbopogon citratus Stapf. ), azlndvion (Cymbopogon nardus Rendle.), unsudanay

(Hllicium verum Hook.f.), W30 Inod (Piper nigrum Linn.), L’ﬁ’ﬁﬂ (Melaleuca leucadendra Linn.)

¥
o @

. Aq ¥ Y & ar
LAz ULy (Cinnamomum zeylanicum Blume.) 'ﬂ‘lﬂumwmm 1ﬂ%1ﬂﬂﬂﬂﬂm°ﬂu1ﬂu‘ﬁﬂ‘u

o d a . = o w o § @
sumodsagl) minuSimgamunssunsasvan Ing-Su Hifa huideaeanudnduiiszay

ANUITNTUA1IY A
el : L7 =)
3.3.2 MIASETUNN VBN U IDNY

dv ) A 3/ = a s - =
Minaaed laiaon 15a15aa15 IAIHINAN (surfactant) AB Tween 60 LA AITAAUITIAY
b
W37Y (co-surfactant) ethylene glycol 400 (PEG400) 910U surfactant (1@ co-surfactant
3/ v @ a ' 1 = 1 % ] : @ M A |
Paauwann U luoaT1a U199 (58071 Smix YNTUHONTHMENANYNYNAAIADNU INEY
v .

AU Smix  MniTaaviaeyaInveiniunenszinu Ny laglHinTod High  Pressure
Homogenizer 112 JAYUIADYATARILIAT DY Nano Plus Zeta / Nano Particle Lagiiun)iuszau

Y 9 v A ¥ '
AN uTunIAnIms walslunisnaasnala)

3.4 Mmsnaaaulscansmmiiiuneuszine aamsileanumaanagwliinen

w
w Y

s : U “ éd a a
3.4.1 MINATOIUVVUAU ; ﬂﬂlﬁﬂﬂuluuﬁﬁﬂixlﬁﬂﬂ'lﬂWﬁﬂNﬂ‘i&’ﬁﬂﬁﬂ1ﬂ1uﬂ1i

Hoarumdamae W (Frankliniella schultzei (Trybom.)) Tuvia s iians
3.4.1.1 manaaeuluzuesasei TagIsmaquly

¥

mMsnaaeilse@nnwmiiuneuszenniy 1Aun nTuNg (S, aromaticum),

vy ar o a o
az'ladthu (C. citratus), 9 103M0U (C. nardus), unsuUandy (I verum ), Win'Inodn
(P. nigrum), \@3@ (M. leucadendra) WagoULse (C. zeylanicum) NANMANTUAIG AU 5 58AU

3y 9 3/ : ﬂ v o F ‘ﬂ @ 1

AN (0.2, 0.4, 0.6, 0.8 uag 1.0%) induaiazaw naz 1% Tween Hludrvivazay
naaeulugdvesnisain TauITn1sguaen (flower dipping method) Tuaanify Tasdanau

o ] o =y ) 1 oy as 1 =Y
aontiuiiulsnay vunaduriuguinais 2.5 wudwas hngu luiiunenssmouaaz yia

i
o

‘i‘_l aqéalwyalgi- @ - @ yyaly- EE- d.hl
U871 60 IUIN HIIHLUHIIUNTY HAINNAUADNUILH LD ‘lqu'ﬂu LUHAIANIULINAY ﬂ
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1NABNT (F. schulized) 111 10 §2 fimsioediesziiass 39 (319 3.7A) nazinavaenii

¥ | c:’ 4 { 5 =

wae' I Teidh 1 luvasanaass miutladiowisWa (Parafilm) (3U7 3.7B) 1z gie 1l
@ & o d o o = @ o

prmamiely Tuiinwaminaasslaonisasivivledisuamsmeninm 24 ¥11ue viims

¥ 14 v
NAADAINYA 5 41 tazsziueAITINMIAIEANI5IMNgAS Abbott’s formula (Abbott, 1987)

3.4.1.2 managevluzlvesmsld suuiimaen

a a :’ Y & 9 ' 3 9
nmanagoudszanimminiuveuszimeniniy 1aun nung azlaitu
£ @ a = a ° - ' = A
az'ladvon sunsudanau winlnedredia uazevme lugivesnisla uuviinmaden law
= o o A A ¥ ¥ Yoo
nagougnivoninTuraNsTMoINAY 7 3 Anududu (0.2,0.6 taz 1.0%) Tavl¥isms
1 1 1 é ~ @ ‘§ ‘é 1 U
WABN NAFBUIMELBY 3.4.1.1 MInuAuieATINa D12 ATIMIINTITNGUAIVAY (control) Uaz
o - & = d od w o o
Sndnwnilsguaisnaaey Measuuman (310 3.7D) WeduanTomas Iianasniiasly
sEMINanauann 10 43 M1m5Weed1asziase s (319 3.70) TuiinwamInanes
v " E 4 ¥
Tasn13ns 190 uAwtings lannal 24 %2 1u3 HIn1snAaoaianua 5 41 (Repeelent Index (RI) ;
4 4
(Pascual-Villalobos and Robledo, 1998) Tﬂﬂlﬂi@:@li %RI = (C-T)/(C+T)] x 100; Tag

o d '
c = wodiFuamsh hivwlunsnaass wag 1= nlefidudnisdn lmluganivgu
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' ' ¥
5 3.7 maounasasluganagon A-D: iwWdolW (Frankliniella schultzei (Trybom.))

v ] 1 v
MimsfadentiniunouszionnnsNiHaMsnAoUNANGA 3 YA 1M IR

9 ; oo 2% 5 il
1ﬁlﬁuﬁ1ﬁu118u‘smﬁtluﬂu Lﬁﬂﬂﬂﬁﬂﬂﬂﬁxﬂ‘ﬂBﬂTWiuﬂJuﬂﬂllﬂiu‘Uuﬂﬂuﬂﬂﬂﬂ
a Yol -
393 s UNONILIMEUT TUIINNY

;’ Y A Vv =2 a [ A =2
ﬂ']‘i‘i’lﬂﬁﬂ\iu"lﬂlﬁﬂﬂal‘]fﬁ'liﬂﬂuiWNW']“r‘lﬁﬂ (surfactant) A® Tween60 LLAZTITAALITIAN

= i

v
W257U (co-surfactant) ethylene glycol 400 (PEG400) 210U U surfactant 11@% co-surfactant

= w -

¥ [
raduamauiuludasa1ua1an (5un91 Smix UnhurouTTMINARINYNAAIADNYIHAY
¥ i
AU Smix  nsaavuIAeynInveainiunenszimenniy lavlHiaTe High  Pressure
Homogenizer uazi’ﬂﬂlumwmﬂﬁmm%a Nano Plus Zeta / Nano Particle 11agtinliuseau

v ¥ Y r '
ANTUVUVUATUADINTD maiﬁumsmamm"lﬂ
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:.:r =;. LV | ) ﬁ'-is-'.l a A W o A &:i'
3.4.2 minaaeudunass; aa@ennyndlszansamlumstlesdumdamnasividhe

(Thrips palmi Karny) lutioq ﬁffﬁm‘i

¥
nsnagevdszansnmuestiniuvouszmeul Tuaniy lagviinisAasaen

A A E 3 9/ = Y A @ o z o 3 Y =) o
Wﬁiﬂi"]ﬂﬂﬂ"ﬁﬂﬂﬁﬂﬁﬂ]ﬂﬂuﬂ ﬂNﬁﬂﬂq@]ﬁTﬂJﬂuﬂU TINUHUHUTUTHIUUHOUISIHOATINWTUIN

v
C-

msanvinaeymaliiu dhiunenszmou Tuaniiy wagiimsnaaeslugdupyvesms

ijﬁJﬂE]ﬂ (flower dipping method) 2 35m3 laun

' 3 E
1) aenndaelinlsieeinnsduilenveands Ivéhe asluaisnaasy anw
= 2 o 1 v O w 3
WU (0.2, 0.4, 0.6, 0.8 uaz 1.0%) Wi 30 Jun waldudslunsy udrldesdumuoman Iv
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The study aimed to evaluate the efficiency in terms of insecticidal and repellency properties of
plant essential oils from clove [Syzygium aromaticum (L.) (Merr. & Perry)], lemon grass
(Cymbopogon citratus (DC. Ex Nees) Stapf.), citronella grass (Cymbopogon nardus Rendle.),
star anise (Illicium verum Hook f.), pepper (Piper nigrum L.), cajuput (Melaleuca leucadendra
Linn. var. minor Duthie) and cinnamon (Cinnamomum zeylanicum Blume.) against adult of
thrips (Frankliniella schultzei (Trybom)) by using leaf dipping method. The insecticidal
property was investigated by applying all plant essential oils at concentrations of 0.0 (1% tween
20 in water), 0.2, 0.4, 0.6, 0.8 and 1.0%. The mortalities of insects were observed at 24 h after
treatment. The results showed that the essential oils of clove, lemon grass and cinnamon were

extremely toxic against the thrips with LCsq value at 0.25, 0.28 and 0.32%, respectively. As for
the repellent property test, those plant essential oils at various concentrations of 0.2, 0.6 and
1.0% were applied for the bioassay as choice test, then percentage of repellent index (%RI) was
observed at 24 h after treatment. The result revealed that the essential oil of star anise at 1.0%
concentration showed the most effective when more than 90% RI was obtained.

Keywords: Thrips, Frankliniella schultzei, essential oils, leaf dipping method

Introduction

Thai wetlands spread across more than 13.9 million hectares and it is the
origin of plants and biodiversity importance. (Department of Agriculture, 2012)
Many kinds of flowers are being used for prenty purposes such as orchid, rose,
marigold, jasmine and lotus. Those induce high quantity of chemicals for
flower plant protection. Lotus (Nalumbo nucifera Gaertn) flower is one of the
important plants used for as food, medicine, cosmetic beauty as well as for
flowers in Asia for a long time. However, detection of insecticide and insect
pest contaminations in domestic or export agricultural product has become a
critical problem resulting in interdiction in many countries. (Williams, 2004) In
Thailand, thrips such as Frankliniella schultzei (Trybom) is among the most

*
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frequently detected insects (Piluek and Wongpiyasatid, 2010). Thrips are small
insects usually hiding in flowers of plants (Mahr ez al., 2001). They reproduce
multiple generations in a year (Paul, 2007; Hoffmann and Botha, 2011) and
retain high resistance to insecticidal (Daglish, 2004; Athie and Mills, 2005;
Pimentel et al., 2008; Hoffmann and Botha, 2011). Therefore, the management
usually requires massive applications of hazardous chemical insecticides, Then,
other agricultural pest control methods that offer safety to humans, selectivity
to natural enemies, biodegradability, economic viability and low environmental
impact are needed (Viegas, 2003). Aromatic plants have been cultivated since
antiquity for their organoleptic properties and have been used as spices, pot
herbs, and medicinal herbs (Regnault- Roger, 1997). These compounds confer a
characteristic vapor and odor and are concentrated by steam distillation of plant
foliage and other plant parts, resulting in volatile fragrant compounds
commonly called “essential oils™ (Regnault-Roger 1997; Isman 2000). Essential
oils generally consist of several constituents produced as secondary
metabolites, the majority of which are hydrocarbons, terpenes, and
polyphenolic compounds. (Regnault-Roger 1997, Isman 2000, Nerio et al.
2010). The aim of this study was to evaluate the insecticidal property of some
essential oils against the common blossom thrips F. schultzei, the economic
pest of lotus flowers.

Materials and methods

Insect culture

Adults of thrips (F. schultzei) were originally collected from natural
infested lotus (Nelumbo nucifera Gaertn) cultured in pound nearby the
laboratory of Department of Plant Production Technology, Faculty of
Agricultural Technology, King Mongkut’s Institute of Technology Ladkrabang
(KMITL) Bangkok, Thailand.

Essential oil preparation

The essential oils from of 7 plant species including, clove (Syzygium
aromaticum (L.) (Merr. & Perry)), lemon grass (Cymbopogon citratus (DC. Ex
Nees) Stapf.), citronella grass (Cymbopogon nardus Rendle.), star anise
({llicium verum Hook.f.), pepper (Piper nigrum L.), cajuput (Melaleuca
leucadendra Linn. var. minor Duthie) and cinnamon (Cinnamomum zeylanicum
Blume.) were purchased from Thai-China Flavours and Fragrances Industry
Co., Ltd., Thailand. Each essential oil was diluted in distilled water by using
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Tween-20 as surfactant. Various concentrations of essential oils were prepared
for further experimeat.

Bioassay

The insecticidal property of those 7 plant essential oils against thrips adult
was tested by using leaf dipping method. Nochoice bioassay was performed
petal of lotus was cut, and dipped in various concentrations of the essential oils
as 0.0 (5% tween-20 in water), 0.2, 0.4, 0.6, 0.8 and 1.0%, They were placed in
petridish and left at room temperature to air-dry for 1 minute, ten thrips adults
were introduced in each plastic Petri dish and then covered with fine cloth. The
mortality of the adult was observed at 24 h after treatment.

As for the repellency test, those 7 plant essential oils against the thrips
adult was made by using leaf dipping method. Lotus petal was cut to be a circle,
diameter of 30 mm, and then half of it was dipped in 0.0 (tween-20 in water),
where the other half was dipped in each plant essential oil at the concentration
of 0.2, 0.6 and 1.0%. Treated petals were left at room temperature to air-dry for
1 minute. Amout 10 thrips adults were then introduced in each plastic Petri dish
and covered with fine cloth. The thrips numbers were checked at 24 h after
treatment and then calculated according to repellent index (RI) = [(C-T)/(C+T)]
x100 (C = control and T = treatment) (Pascual-Villalobos & Robledo, 1998)

Data Analysis

The experiment was designed in completely randomized replicates
(CRD). The data obtained was statistically analyzed by applying analysis of
variance (ANOVA) and Duncan’s multiple range test (DMRT). Medeium lethal
concentrations (LCsq) and 90% lethal concentration (LCqq) of essential oils
were obtained by using SPSS analysis.

Results and Discussion

Clove, cinnamon, and lemon grass essential oils presented considerably
high toxicity to the adults of thrips with more than 90% mortality at the
concentration of 0.6%. The essential oil of clove presented the highest toxicity
with LCsq at 0.25%, followed by the essential oils of cinnamon, lemon grass,
citronella grass, star anise, peper and cajuput tree at 0.28, 0.32, 0.71, 0.77, 0.98
and 1.20%, respectively. However, at the concentration of 0.8%, the essential
oils of clove, cinnamon and lemon grass showed 100% mortality of the thrips,
while citronella grass, star anise, peper and cajuput tree essential oils resulted in
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lower performances (Table 1). Similar result obtained when Toloza et al., 2008
revealed that the essential oils of clove, cinnamon and lemon grass were found
commonly toxic against the thrips. These essential oils also showed insecticidal
property against many other insects, for example, against human head lice by
contact and fumigant toxicity. Besides, essential oil of Cymbopogon

winterianus at 1% (w v ) caused mortality in F. schultzei and M. persicae at
34.3 and 96.9%, respectively. The LCsg value for Myzus persicae was 0.36%
and LCgg 0.66%. Thus, citronella grass essential oil at 1% (w v ') was more
toxic to M. persicae than F. schultzei (Pinheiro et al., 2013), Values of the LCsg
and LCqq calculated for citronella grass essential oil on larvae of 4. aegypti
were 98 and 172 pg L'l, respectively (de Mendonca et al., 2005). In another
study at a concentration of 50 pg L ', this oil caused 60% mortality in A.
aegypti larvae after 24 h (Amer; mehlhorn, 2006).

The repellent test was conducted especially for the effective essential oils
against the thrips as presented in the previous assay at various concentrations
(0.2, 0.6 and 1.0%) in order to obtain their repellent index (%RI) values. The
essential oils of lemon grass, citronella grass and peper of which performed best
at 0.2% accordingly the lowest concentration produced 96.67% repellent.
However, essential oils of citronella grass and cajuput at 0.6% concentration
presented 96.67%RI. When a higher concentration as 1.0% cajuput essential oil
showed strongly repellent effect for 100%RI, followed by essential oils from
citronella grass and pepper with 83.33 and 76.67%RI (Figure 1). Accordingly,
Pumnuan et al., 2012 found that the essential oils of clove, cinnamon and
lemon grass contained repellent property and fumigant toxicity against maize
weed (Sitophilus zeamais Motsch.). The essential oils of citronella grass also
had a repellent effect on various pests (Labinas and crocomo, 2012; Isman,
2000). Many reports determined that cinnamon essential oil was found showing
higher fumigant toxicity against stored product insects (Ahmed and El-Salam,
2010) and containing repellent toxicity against legume flower thrips (M.
sjostedti) (Abtew et al., 2015).
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Table 1. Mortality percentages (Means + SD) of the adults of thrips (Frankliniella schultzei (Trybom)) caused by
plant essential oils at different concentrations at 24 h.

Essential oils

% Mortality

2/
LCs0(%)

3
LCoq(%)

of plants Concentration(%) slope £SE
0.0 0.2 0.4 0.6 0.8 1.0 (lower-upper) (lower-upper)
Clove Tree 0 533211.5° 7171477 967482  100.0£0.0"  100.0+0.0" 0.25 0.48 5.520.5
(0.21-0.28)  (0.43-0.54)
Lemon Grass 0 36742160 583:232°  05.0¢55° 100.0£0.0°  100.0£0.0° 0.32 0.54 5.6+0.5
(0:28-0.35)  (0.49-0.61)
Citronella grass 0 150138 41.74133° 4s.00105° 5834147 61.729.8° 0.71 1.37 19202
(064 -0.80)  (1.20 - 1.64)
Chinese:Siar. Anse 0 200614.1% 7 28327.5™  40.0416.7>  483:98° 65041647 0.77 144 19.£0.2
(0.69-087)  (1.25-1.73)
Pepper 0 0.0£0.0¢ 7 15.048.4cd . 23 348:2¢ 3333829 48.3+11.7¢ 0.98 1.58 2.1+0.2
0.89-1.13) | (1.37-1.92)
. cd d (Y e d
Cajuput tree 0 5.0+£5.5 10.0£10.9 2334121 23.3+12.1 33.3+103 1.20 1.97 1.6+0.2
(1.0321.51) © (1.63-2.67)
Cinnamon 0 45.0:18.7%  66.7+13.72 98.3+4.1: 100.0+0.08  100.0=0.0 0.28 0.49 6.040.6
(0.24-0.31) (044 -0.55)
CV (%) - 59.07 35.08 ZINCA K 12.58 4 . .
v Means +SD in column followed by the same common letter were not significantly different (P<0.05) according to DMRT
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Figure 1. Repellent percentages (Means £SD) of various plant essential oils to

adults of thrips (Frankliniella schuitzei (Trybom)) at 24 h.

Conclusion

Insecticidal and repellency properties of 7 plant essential oils against
adult of thrips (Frankliniella schultzei) showed that the essential oils of clove,
lemon grass and cinnamon were extremely toxic against the thrips with LCsg
value at 0.25, 0.28 and 0.32%, respectively. The essential oil of star anise at
1.0% concentration showed the most effective, more than 90% RI was
obtained.
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Thrips palmi Karny
Efficacy of Nano Plant Essential Oils Against Thrips palmi Karny
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UNANED

n1iﬁﬂmﬂ‘wﬁw%mmaafﬁwauizmamnﬁwqmiuﬂu lun'rimw]mwgﬂlw
(Thrips palmi Kamy) lusduuureansen Imalﬁﬁwﬁuwamamamﬂﬁvqmuﬂu 3
wiln loun nuwg alaity waveulss ira it 0.0 (1% Tweens0+PEG) 0.2,
0.4, 0.6, 0.8 gz 1.0% ynN15MAABLITNTIUmBN (flower dipping method) 2 38n13
W 1) Jumstumenndaslifiifinisuudoureamdsivasluameasy e 30
Junit Adlduriluiisuasaiudwamndelndnulundusenii 72 $3lus wax 2) 10y
nsundumenndaslsl adluatsvaaoy (Wunan 30 3uri Rebiwidluiisg ududesd
Wufomasinasuundunanndaold 9907w 10 2 asratiuiefBudinnsened 24
Falas MUY CRD. $1uau 3 $1n15MAReY WanITnAmeImydn 33013
guaanndapliiitinsyuidsuwdslnasludriiunoussimeninnisng gasunly §
Uszavsnmlunsenuauimasiinnilan feaududu 04-1.0% Tnenuduauisey
wazFiuTemag i winfu 0.11-0.0 f/aen uandaaInnduAIuAY (2,00 Laz 1.44
fia/men audndi) adnaiitddnneain v isnst 2 Ussansamuestinsiuves
suimpaInMuNgansuily HnsiissdvsnmlumsshiuduTevesndelnladiian 7
ALY 0.8% mmsmhnga‘lw‘lé’aah&aw'mi laagle LCs, way Ly winfiu
0.44 way 0.58% iy nsldgnainfunensymeninniunggnsulu Judy
madenihiadlalunstestuidamisluanmuvaindasls

o a

Arddny: T8n133n ndwll nung arlasinu eulve
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Abstract

The study aimed to evaluate the efficiency in terms of insecticidal
properties of 3 nano plant essential oils from clove (Syzygium aromaticum (L.)
(Merr. & Perry)), lemon grass (Cymbopogon citratus (DC. Ex Nees) Stapf. ) and
cinnamon (Cinnamomum bejolghota Blume.) The nano plant essential oils
against thrips Thrips palmi Karny at concentrations of 0.0 (1% Tween60+PEG),
0.2, 0.4, 0.6, 0.8 and 1.0% were employed. The experiment of flower dipping
method was performed in 2 ways; 1) the orchid flowers contaminated with
thrips were dipped in nano plant essential oils at mentioned concentrations
and left at room temperature to air-dry for 30 seconds, number of thrips were
counted at 72 hr. And 2) the orchid flowers were dipped in nano plant
essential oils. Treated petals were left at room temperature to air-dry for 30
seconds. Amout of 10 adult thrips were then transferred to the treated petals
and the mortality of thrips was observed at 24 hr. The experiment was
designed in completely randomized design (CRD) with 3 replicates. The result
showed that nano clove essential oil was extremely toxic to nymph and adult
of thrips when 0.11-0.0 nymph or adult/flower were found on treated flowers
at 0.4-1.0% concentrations with significant difference when compared with the
control (2.00 and 1.44 nymphs or adults/flower) respectively. As for the second
experiment, nano clove essential oils also gave highest effectiveness against
adults of thrips, at the concentration of 0.8% could completely control the
thrips with LCsy and LGy value at 0.44 and 0.58%, respectively. The use of the
nano clove essential oil formula seems tc be an interesting alternative way to
prevent thrips in orchid orchard.
Keywords: Flower dipping method, Orchid, Syzygium aromaticum (L.),

Cymbopogon citratus (DC. Ex Nees) Stapf. ),

Cinnamomum bejolghota (Blume.)
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ndasldiduliineniasusiniiddy silaviwosszmalneg osandainy
ae wasvanvaegssaduiifasnmsvesmainianeluaysinasziva aiusa i
nulduszimalvelazvasiosduum (hsudauasunisineas, 2560) Usemelng
Huuvdsiinuaumanuansveandaelnnfiaasimilswadlan iesanifufiudiis
ATULANAIIVANAIERSULAZNINGINTTTIUDIR UATUNAINNAIENNTInMEUaLT]
anmndeyiivnzausenisieduiols Sriindteliiinululsunalnedilaasy
Duendnual wanssainndasliluninnndu (Sgdnd, 2553)

ludll 2559-2560 Ysunalneduddiaanaanndipliilududu 1 veslan
Tusuefiusouaudiduddwondundwliliiusuiu 1 vaslan undmanndoelsid
dnfydug Tona Wndu edlus aduaus Fu wazinnald winisndendaolives
Uszinalvefuiiofuniidududiduendnuavane Wusidwesnudnliud ana
118 loelinanangs 2 979 AB 19U NUATWUS-HUIAL way B IAL-TIEBY

Qs

wiasdnnaeldnd A ludssvelnesgniminuasUsy aynsaas Myauys 1903

o
< &1 v

wazuuvy3 Jegduindseannaqaldiveyssuin 100 ewaznenInsgugnaaglyd

U
o o 2

sz 3,000 518 (d18n9Un1sA
guassafidfuesnsugnndaeldda Jeywidouds sasiipudhgagniuiinisnde

ﬂﬁuﬁﬂmwmuaxqmﬁmﬂﬁu, 2560) Uamuaey

sendaeliinns dvnanftinsfudenananaininensnslasaseiia Tagliliu
HusznaunIsusengugsausiu ilvinalnanaend eldfpteuluainaiiuais uay
Hymfintendelsanarunas JanstndindaeliludiuvesUssmadaienisay
Ailfgumnuasiinisasiadoulspuaziuad mndinsesianufazgninmiiats g
wuasdngRdAny Toun wasll (Thrips ‘palmi Karny) #slunisatooniiu winmy
waglWRalusunaagliaziiad gmsunisdiosniiuit visessineliindymetis
suusd 1wy Tl 2540 néwlifanuUssmalnediddluannnglsugninyimonansads
desnwumdsndeludusen (ngulsimenliusedu, 2555; Tofond wazans, 2551)
Banindundsln 7. palmi SulunuasinfuresUssimmaviowinidndae (Hata et
al, 1991, 1993) maelw atluaed Thripidae Susiu Thysanoptera 1uuuassiauin
Bogauuiaidn Wunuasiiidnduilunddngie Svunadnusyainw 2 fadiuns faseu
wazsfufeildnsazadity fuhdeunasiafiufovoundslnazsnidodadeiy
e udgeiuindssnneadia vldunaigninaeifinsesssan viudau
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seurdeduiiedey wWu a1 Tugeu desenwazmuly Wusu svesduwsnagliannsn
seatuomsvasnmadvhaisvesmdslldidefivgniansagesuusaaziaszunsy
dnonardn muluuinadidu Tbmawasisreudiulddaau (nquuivsdngi
way naufiguazdmiven, 2550) mdslwndely  wuidvihaneRassgandaeldd
TnotamzUsemauuniou (tropics) wenanimmaslindelsl 7. patmi Saluwuas
wivgihlsanealwlaa (Tospovirus) dfivvanswdle slvnandnanas 1wu Calla lily
chlorotic spot virus, Groundnut bud necrosis virus, Melon yellow spot virus Wag
Watermelon silver mottle virus (Lakshmi, 1994; Riley et al,, 2011) daalvilina
nandinun ey Handne1vanad invpsnsdIuLInIteunndymilaelyisdany
asaivasiuidnuuasdiingn edralufivss@niam (mslaludSinamnn  wasly
asaiilildveyain) asanssswed Jududnvimadenlunistasiuiin
#ngiiy wuiRefunsliulumalulad idandunumlumsieuinistesiunis
sy uazanaudRvenihiumenstveiitiondnalulaBnsfnfiy (encapsulation
technology) nsin3aululasindmeswiouly laevhluanunsnmionldvaswaia
WU NIINULYS (spray drying) A1ssemBdavinazans (solvent evaporation) tnAtia
wilsitlasunrudondusdrannluilegiy fa nisdunsizviannusueiedine
NILUIUNITUYINA DY (Suspension polymerization) waghuuiliddadu
(miniemulsion  polymerization) %auﬂmmﬂﬂﬁiﬁﬂszﬁw%mwgq (Chaiyasat et al,,
2013; Kwon et al, 2010; Zhuo et al, 2012) mswissansluguuvuvesunludifadu
Fremaluladiugiu vildldnansastemnauinglugiuoy  wiludfadusuula 3
oymadiatuluseiumusesfiansodniuituasesngsuas nauls uueehad
Useavsnm Bniadatneundssquandivasiiuneysymevililinanfusiddanu
AR (a3ua, 2558) dadunslduumenssmeiinlnglanizod idlusuuuves
symauiluilamuauuuasdngiiv ioveununsldasiedidunsey fuwnliuanns
didasieionnesseeld didunenssimenniivdiaatsduia ldiduivly
anmuandeuuardniidongu Sukmuang et al. (2017) 1euiniuneuszmean
nung, sglaiinu waveuie fuseansnwlunsend sy emaslnle 100% fiaanu
Wty 0.8% Taeilan LCs, iniu 0.48, 0.49 uar 0.54% audnsu Testamiziingu
vouszimea N unguasaglaitiu  filsgdniawgedadifiufeveunisl
(F. schultze)) ayuitudu 3 pUL air. wulddnsinisaeaindt 90% lae3snssu
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(Pumnuan and Insung, 2016) AsuisAniaontiuvenssmeannung, axlasinu
o a o o w - o | v o a
wazaulwy NVszdnsamlunmismidandsln snwauselviilugasuily ey
sz nmlunstesiumdnmasln 7. palmi
dmiuntsvaassluasilinefnvidszansamvesdidunensesiveannie
loun muwg selasinu wareue ansurlulunistasiuidawmdeln T palmi lae
Bnsunen (flower dipping method)

Jsn1sAne
1. NMSINNLIAE RS
waslW T patmi Fldlunnsneass ﬁﬂﬂ'l‘itﬁuﬁmshuwgalwmaLL“tJmUQn
ndlidanenvewnensns Munistdasiriliduia 2 dUas fdivanaedwing
gunelvsves Jawminuunys (14°0049.6'N 100°18'01.8"E)

2. MsinTeNESTUaNSVERINTAY

mawdsmihduvonssmeanniung eeledthu werauiss gasuilufildlunis
viaaos A5 nadnSusiindumenss vedniagy anuisngeamnssiniomenve-
Fu e tundererududuiissiupnududusiieg mvesesilididenldasan
WSIRsHEAN (surfactant) @D Tween60 (HLB=14.9) Waza15aaksIAaHa34 (co-
surfactant) ethylene glycol 400 (PEG400) (HLB=13) Nt surfactant wag co-
surfactant  dneRuNINaNAUTUSASIEIUA9G Sandl Smix  Teounaz Smix gl
Sasdau ded 11, 1115, 132,125, 193, 1135, 114 waw 1:4.5 (s 1.1 vaneils 100
ul:100 w) ndaentaiminduauliviunns 10 mt ﬁﬂﬁ’lﬁwamzmamuwg G
U waveuwenauty Smix SasiEau fall 11, 1:1.5, 1:2,1°2.5,1:3, 1:3.5, 1:4 uay
145  yhnisanvuinounievesfumenssmeanfitlasnisindieies High
Pressure Homogenizer LLazi’ﬂﬂuumaqmﬂﬁmm‘%‘m Nano Plus Zeta / Nano
Particle

3. MavasauszAnsnwihdunenszimeanity gasulusewmaslv T. palmi

3.1 MIvaaeulsednsnmlagisnisdunen (flower dipping method) lag
msguisneniisimdslviuuifou thaenndaglsianauane (Dendrobium Hybrid Sonia)
fifimsuutiouveandsi fuasluaisvaaeu fadudu 0.0, 0.2, 0.4, 0.6, 0.8 uay
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1.0% w1y 30 U9 m‘lmma‘luw&u LLavmiwaﬂmu’Lamwmamﬂ iludulad
gy 15 C ymsvnaawiovun 3 91 mmwuummmwaalwwu’umaamm
sounazFudinfe vdennaaes 72 dalus meldindesganssailusiesfuinns
Suiindoyasiuaumdslv

3.2 Miveaaulsyaninmlangdsnisiusen (flower dipping method) lay
nsgundunenaonndaslil wdniriunaseuiuinaslniagmagundunenndaelsl 7
UsrnnsUuideuvesmdsiv asluansvaaay fimnudadu 0.0, 0.2, 0.4, 0.6, 0.8
war 1.0% w30 Fud Adlduidluiise udaudsesuduemis wasuunduaen
n&elsl S 10 8 washndusenndasifdmasin ldadlundomeaaetnay G
napuagslifiomadiemuazdaseiiuniune Suiinesiudnsaisiinan 24
Falus vmsvinaeiavaa 3 91

4. NMTIATIERUaYa

TMLHUNITVIAADILUY CRD (completely randomized design) ﬁﬂ%’a;gaﬁ'
o Anmvndannsmeiiwiaialasligns Abbott’s formula  (Abbott, ~1987)
JipszianuuansmsaiilnalUieuiisuaaaefie3snns DMRT (Duncan’s
multiple range test) Tisudupanudaliu 95 Wasidus (p<0.05) Teeldlusungu
d1593U SAS  (statistical analysis  system). WazAIIMmIAT LCs, (50% lethal
concentration) kag LCog (90% lethal concentration) lae35 Probit analysis Tneldy
Wsunsudniagy SPSs

HANISANYI

Mnmsadeulsy A mwihiuvensaneninniung seladtu wavaulue
ansulu Inevinisanuuinoymavesituvelssmenialasnsdidiedes High
Pressure Homogenizer LLaxi'mwmaumﬂﬁ’mLﬂ%'aa Nano Plus Zeta / Nano
Particle wuinthifuneuszineinniung agledthu uaveulns Svunoyniainiy
16.6, 30 uay 187 wiluias Mndudnidituneusyive gnsuiluansinly
naaauUsednsnmlagdSnisiumen (flower dipping method) fimnududu 0.0, 0.2,
0.4, 0.6, 0.8 uaz 1.0% 3n133uaenndelsifinsudouveundsln Fsarnn1snsaa
Fudruaumasl fna1 72 $alus wudndiduvensziveainniuwg aasunlu &
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Uszavsnwluniseunsnasinniige Aanadudu 0.6% ldwusiuumseunes
wASlWATTIn sesaanldud difuvenszimeaineus uazazladtinu gasuilu wu
$runufiseuteunaniidin wds 0.11 way 0.22 d1/nen muady uarluvued
vty 0.4-1.0% vesthfumeussmennity gasunluisauaiia Tussanamgs
Tunsmuasiiseureswasiv laluanasfunivadi wusndraiy feududu 0.0
WA%0.2% oeailiddynsatin (Table 1) lunaeiivaseufuduSomasly wuii 7
Aty 0.49% thifumeusziveannniung gasuilu Suseansamlunisaiuns
waslrlundiga wudtwrududuToreawasiiitinads 0.11 F/non sesasnldun
thifunewszmeainatiee uavagladtu grsuily nuduudadyiseundeiiidia
\afiy 0.44 uaz 1.00 f/aen FINdIRU ’Lu‘umzﬁﬁﬂﬁwamxm&m’mmqu wazazlad
du At 0.4-1.0% Susvavsamgsanlunisaaunudafuiomdsin wu
SrunuiadiuTeveunasWiidiamis 0.11-0 uay 1.22-0 fa/men sesasaliumintu
VOUTLVENNDUTY WU TUAURAG sre AL WA TRy 1.44-0.11 fa/men Fs
Tiuanansfunieadn wiuanaafy Aaanudiudy 0.0 waz 0.2% edtsdivaddymng
At (Table 2) vnidiisnsgueaniilifinsvudousenndslu udsnsvagoudiom
24 Halus wuinhduvesssaneannniung sasasladviu gnsuily finnududu 0.6-
1.0% fUsvAnsamlunissidaiuTondylnannndt 80% Feiduneuszimeain
nuwg gnsulu fmasdudy 1.0% fussaniamasantunissndsiuomds i Tne
fignsnnsane Wiy 100.0% laefidn LCs, windu 0.64% sesasnldud thsumes
stmpnazlaii uareue gaaunly dlsgdviamluntsmunudniutomasin
neiidnsin1sae Y 100.0 way 96.6% lawlAn  LCsy wiTifu 0.41 wag 0.56%
mud1fy Fsliuansirstunisadia usiansnetu finnudaidu 0.0 uaz 0.4% pgail
HodAyyeada (Table 3)
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Table 1 Effective comparison of nano plants essential oils against nymph of

Thrips palmi Karny by flower dipping method at 72 hr.

Number of thrips per flower (Mean+SD")

Nano plant

I 0,
essential oils Concentration (%)

0.0 0.2 0.4 0.6 0.8 1.0

Clove 2.00+1.84° 1775178 0.11:033" i 0® 0"
Lemon grass  2.11+145%  1.77x1.48™ 05541137 0.22:066" 011£033" 07
Cinnamon  2.0041.87  1.33+1,50"  0.33£0.70"  0.11:0.33" 0% o

Y Means in row followed by the same capital letter are not significantly different at the 95% level by DMRT
Means in column followed by the same common letter are not significantly different at the 95% level by DMRT

Table 2 Effective comparison of nano plants essential oils against adults of Thrips

palmi Karny by flower dipping method at 72 hr.

Number of thrips per flower (MeanSD")

Nano plant
essential oils Concentration (%)
0.0 0.2 0 06 0.8 1.0
Clove fa6+1.42™ D00 00a1.00™0 (10112085 ) [10.1140.33 o™ o™
Lemon grass 12061207 1.22+1.207 © 100£1:00™" | 0i66+111™°  0.33£070" i
Cinnamon 14421420 1.442113"° 0464088577 0.5520.88"° - 0.22:044"  0.1120.33"

¥ Means in row followed by the same capital letter are not significantly different at the 95% level by DMRT
Means in column followed by the same common letter are not significantly different at the 95% level by DMRT
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Table 3 Mortality percentages (Means + SD) of the adults of Thrips palmi

Karny caused by nano plant essential oils at different concentrations at 24 hr.

1
N lant Miortality (%e)=50
ARt 4 LCsa {%0) LCo (%)
essential slope + SE
; Concentration (%) (lower-upper) (lower-upper)
oils
0.0 02 0.4 0.6 0.8 1.0
e " & a5 0aa 0.58 )
Clove 0] 0 40.0+10.0 90.0+17.3 100.0+0.0 1000400 1.50£0.60
(0.40-0 48) (0.53-0.66)
Lemon ¢ i g b — 4
0 2001100 40.0-20.0 86.6:115 933457 96.6:57 04t 074 0.56+0.30
grass &
(0.33-0.48) (0.66-0.87)
Cinnaman ) 33257 200:173" 5002007 933:rsT  1000:007 056 079 0.75+0.44
(0.51-0:61) (0.72-0.89)
¥ Means in row followed by the same capital letter are not significantly different at the 55% level by OMRT
Means in column followed by the same comman letter are not significantly different at the 95% level by DMRT

LCeq = 50% Lethal concentration

LCs = 90% Lethal concentration

3150d

MnmanadeulsyaBnmueniniunenssmyaniin gasuilu 3 via liud
gosutluannung azlaiinu uazauine Tunstlasiumdadideuarsafiufomas
I Toe38n15gumen (flower dipping - method) wanuuisinsUndeuuarlaifinng
Juitlouvesinds v wuinhiuvenssimegesuiluainmung azlathu tazeuive §
UseBvsnlunostlestusdamaslishdoutasinfiute Tnoldunnsafunieads
Feaonadnsiu Sukmuang et al. (2017) AnwnvUszavsa e suneusseaInity
seffuTeveanasln (Frankliniella schuttzei (Tryborm)) - lag3anisguly (leaf
dipping method) 71 24 4alu wudwﬁwﬂwamsmamﬂmuw azlasUIU LazouLye
Fennududu 0.8% fuszaninwlunisehsdiuSomasinly 100% Taoiidn LCs,
Wwinfu 0.48, 0.49 uax 0.54% Yauzdl Pumnuan and Insung (2016) s1891u31i1siu
MoNTTVEINNUNgEULY wazazlaithu Anmududu 3 puL air fuszansaings
sefufutovoundeln  (F  schultzed Tag33n1ssu S8asn1snieninndt 80%
Tnatawizthsduvansziveanniunguasazladdou wuhidasnismegindt 90%
Feuiy uenanidmuinthifuvesssmesnegladon ansuily duszaninmly
nssdan Tulsuaslens iy (Eutetranychus africanus) Tasilen LCs, WU 2.43%
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