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ABSTRACT

Toxicity of essential oils-of lemon grass (Cymbopogon ‘citratus {Dc.cx.Necs)), cinnamon
(Cinnamomum = bejolghota (Buch-Ham:)Sweet) and clove (Svzyginmaromaticum °© (Linn.)) in
corporated with Petroleum oil, Tween-20 and Whitc oil against adult and nymph of mecalybug
was performed. Various concentrations of 0,1, 2,134 'and 5% and 0.2, 0:3, 0.4,0.5, 0.6 and
0.7%. respectively were applied for 5S.ml by using Potter’s-spray tower under 10'1bf/sq in. The
experimental design. was. CRD with 3. replications. The- mortality observed at/ 24 hr after
treatment. The result showed that essential-oil of femon grass-at a concentrations 'of 3% was very
toxic to mealybug adult, it caused 100% mortality higher than that-of essential oils ot clove and
cinnamon with no significant differcnee at P<0:05. The essential oils'of lemon grass in corporated. ,
with Petroleum oil had the higher effective than that-of Tween-20 and White oil. It gave the LC,,
value of 1.82% followed by essential oils of clove and cinnamon, were 2.40 and 3.09%,
respectively. The essential oil of clove at the concentration of 0.5% in corporated with Petroleum
oil, Tween-20 and White oil could kill mealybug nymph 83.6-100%, higher than that of lemon
grass and cinnamon essential oils with no significant difference at P<0.05. The essential oil of
clove in corporated with Petroleum presented the highest morta.lity of mealybug nymph with LC,;
value of 0.23%, followed by essential oils of lemon grass and cinnamon, were 0.41 and 0.43%,

respectively.
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Repellency property of essential oils from those 3 plants against mealybug was tested.
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 bioassay as choice test and no- choice test by kickoff of mealybug nymph on to the
middle of round plastic box of 3 cm diameter and 13 cm high, 20 -25 nymph per box. The
experimental design was CRD with 3 replications'. The repellent rate was observed at 24 hr after
treatment. The result revealed that, as choice test, the essential oil of lemon grass at 0.2-0.3%
concentration showed the most effective %RI (repellent index) of 70.6 to 73.1%. As for the no
choice test, it was also the most effective to repel the nymph of mealybug with 93% repellency,
compared with 47.7% of the control. '

The test in the green house was made by log soak of cassava.stems 10 inches long. They
were soaked for 13 minutés.then planted- 1 plant per/ pot.-Amount of 20 mealybug nymphs werc
released. As for direct spray.method, The cassava was planted. in pot,-one.plant per pot and then
relcased the mealybug nymphs for 500 per plant and sprayed 2 times_at the beginning and after |
week. The experimental” design was RCBD. with 6 replications. This experiment.was donc (o
evaluate the efticiency of! the_essential il of plants ‘with petroleum oil ‘at a concentration of 2%,
comparcd with insceticide (recommendation rate). The result showed that, for log soak method.
essential oil of lemon grass (1.5%)+ clove (0,5%) + petroleum oil (2%) could control mealybug
with numb& less than 10 insects/plot at the 6" week. In general, all-essential oil formulas could
not control mealybug. 10-20~insccts/plot were found 'as: appeared. in-the treatments of the
petrolcum oil, insecticide’and water (control). 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.
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Taansa myla vazmanasevluaninlsaSeu aemaesuilagim
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1. mmmmwaﬂuﬂamm !lﬁSﬂ’JfJﬁ]HlWﬁﬂllﬂﬂﬁMW

oe

o

2. dnfuneuszmennag lnfihu sue taznung Annududuaie
1 @ d o [ ‘;v =
3. veunugiudlenas uaznszitoudvida
"o 3 A ) v o dy 9
4. Wi WudsdmSudomaoila
5. NSAYNIDY Whatman' (103 1
6. IATDIRANY Potter’s spray tower
7. Foggy sprayer
J 1]
8. MUINZI¥RAPeri dish) YU IAIFUAIUFUINA IO
9. napyNaIfAnNaNINAIRURINEMIAa1I T3 em g3 3 &
10. agLLAT R NMNABNRA)
11/ @naen1az addiin Perroleimoil, White ofl g Tween-20
o’& 1 =Y
12/ pefis ol 1w mA Auto/ anm
13. 00 1n1ht)a Cautopipétte)
=00 Ia VEATR 100-1.000 L)
—09 tatluayie-0-5-5 i

<poladhilpvuind-10 mi

32 AEMIaniinauIdY

o Xy A
3.2.1 manziagaainilaami
° d" ; [J g d’ o o o
Mgz dedmd fuiidpevii o sarsds anatdl aiudrdendading,
Pseudococcus jackbeardsleyi GimpelgeMiller1wiiF 1 gilud® 11l§iian1s Taeldnneuas

: ) o ~
nIzRUBIAAIUDIMIS (NN 3.1)

H ¥ v Y
i 3.1 mdsudl wiudlzvdsdmndesluieljians
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=1 )
3.2.2 mMansennsayuIns
o { 4 o w 4 ) LY o L@
nmsAadenirayulnsildnisnansuneddamaoudlaiudidzwasmm
. . = Yy 1 ¥y
(Pseudococcus jackbeardsleyi Gimpel & Miller ) 37U 3 ¥UA 18una azlndthu (Cymbopogon
citratus (Dc.ex.Nees)) U8 ( Cinnamomum bejolghota (Buch-Ham.) Sweet) URENTUNY (Syzygium
. ) o o v ¥ o 4 o g ul Yy A
aromaticum (Linn)) (M319% 3.1) U UIMUNDUIZIVITIN WY UINUAS IATUIUTA, wlaen
v v o a v £ g a ¥ qt Y v
BUINULA, ﬂanﬂ"mmwmmuwg m‘ﬂﬂmﬂu%um ) ﬂimmwammz Llﬁqclﬁalu‘ll'lﬂllﬂ'.lﬂu
= ?,’ £ ] in ] =y d‘ v 9 %’
nad (round bottom flask) YUW SL mnuﬂwwammumuﬁ% Wamssanauauul (water
distillation) (AMWHA 3.2) auiudea e louniuneusimensemenonul HIWATOIRIVUUY
v o 2 ¥ o ) v ¥ o . y &gy
(condenser) ENAUA WY UNIAL M UNLAAIUEINTDS VU UNBUTEINY (receiver) aunali
& Y 2 a & L gy & ) ' ad 3w
Uszuin 4-691 103 ud 3 allaunS senau aafia 1 dszunan 1 9 Twauda lvauindlwiniuneu

=3 < a 4 £ 4 '
szmoiny 13 umauziinues Tugdisugamnit 12°¢ ieldlunsneaaeuntmaouilsdimise Td

o - 4 i - S
M1 3.1 TUAVD 31”“uﬁ@“iw.ﬂﬂiﬂﬂwGﬁﬂlalull‘luﬁmclcﬁluﬂ'ﬁmﬂaﬂq

39t/ FoSngnmand oty davvosituily
GRAMINEAE

1. Cyvimhopogon ('i[rulu.\'(Dc.cx.Nces) mQQlﬂ%ﬂ?H V . ‘hJ
LAURACEAE AR LD, = [

2. Cimnamaonmin hejolghota{ Buch-Ham:) S\chetMW a‘u}ma TN ﬂﬁaﬂ
MYRTACEAF_ N Gt | /A

3. Syzygium aromaticum (Linn.) N[CIT.&L.NLEC&; . nung $ ;lﬂﬂ )

G : w =1 d'
323 maesenihdmienzmadnwyanu lwsie | Flunisnaads
=) ?,’ a A d' 9 a °
nsies onlniuvens smga nyayu Tush lelunisnaase 3 iialasnisni
¥ o - v ay Y vy & v ¥ oo a ¥ v
Unfunonszmoniniayu lwii laanasananionsssnauliuiureussivesouiooudy
& Y ¥ oA o Yy Y Y o 1 o Yy . .
NUDDINAIVUTUIUNTLAVANUIA LT UA1 A 10815787 1aza18 1Al Petroleum oil, White

. d. EX v ]
oil LAY Tween-20 1o 1% lunsnaan s aznIINaasns 11
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a : % =) (% (¥ w !
33 ms‘nﬂaa‘ummnﬂuwwmumuwamzmamnwvdamm"mmmzmaau

t: Y A ad =\ ]
wiaailagm IneNsmsnanulaensa

3.3.1 manameusnuiluiuvesihulunenszmeoinaylnithu suwe uazniuwg u
o 1 o a 1 1] w = L7 dv Y A
Mvavhazaeviiaaieg aeduduTaveuwaendledm
o 3 a Y a Yy 1 Y Y
Winsnageuanuituisveniureuszve 3 sia laun azlafthu suive uas
< Y Y B . . 1 o g ‘cu £ Y =
UG 1At 195 9uAY Petroleum oil, White oil 115z Tween-20 AR UAUIBWA L STINT NAII
a ' @ 9 d:1
N 0, 1, 2, 3, 4 uag 5% lagisnisnanulaease IaoldlSuta 5 mi A101AT09 Potter’s
- o ) o £ = e & -
spray tower N1AINAL 10 Yo UA/AITTIHIAIMN33)RANUAIVUIIUMIZIYD (Petri dish)
Y e s 2" % 4 g e s S da
YUIMFUHIUFUINAI 9 cnt DIDIRUIUMILITOAINFZA T Whatman 4103 1 (NTWT 3.4) AT
o R Dy R, s 2 4
Tuaaa Aot st uiu 10 A uinrantsnaaetlaen1ias 1o e s suan1 A g
S ¢ v k . Py o
124 91119 NN 1T NAR MUY CRD 811313 FI015NA8 81 AN AT IMIMuALn a3

AUTATUDI Abbott’s formula (Abbott. .1925)

g
Taefiaras lunsm At

U

% Mortality = [% test mortality - % control_mortality]  x 100
Yy ty ty

100 - % control mortality

~ : M s 2¥Y) o
L] %o test monallty ~ L"lJE]ilFlf‘lNWl'lUﬂ 913} maﬁ *vmﬁaué”wmmmammﬂ

. s G 7 o 2o v o
% control monahly. = Lﬂai FEHUARIEUDIR AN NN VIATD LA 'JUﬂ']ﬁVlﬂaf]\']lflE Jumey

3.3.2 msngaevad i e st iuvouszmadinazinithy aimve dazniuwg Tu
o 1 ° a ot Vi 1 & Y 2
ﬂ]%')ﬂﬂ]ﬂxﬁ]ﬂ‘lﬁuﬂﬂN‘] ﬂﬂﬂ']ﬂﬁ]u‘ﬂﬂdl’ﬂﬁﬂl!ﬂdﬁﬂ1
WD ) i Y Y Y
' ﬂ'151/]ﬂﬁ't"JUlli:ﬁﬂ'l’]‘ﬁﬂ'lWLl’lMuﬂﬂllizﬁ'iiﬁl’lﬂﬂzvlﬂiﬂ']u DULHY ua:muwg Iﬂﬂcl‘b'
' ar R B . vow t . 2 Y o o o ad
700U Petroleum oil, White oil 1A% Tween=20 ApABauvILNaTLLaTn1IeN 2-3 1aedTals
a = ad P P [ o &
RANU LAYATI ATWITATVD 3.3.1 NAWVLIU 0, 0.2, 0.3, 0.4, 0.5, 0.6 1az 0.7% UUNAHANT
o -4 - & = o o 4 9Ya
maaﬂﬂamsmaﬂumﬂaswuﬁmmw N 24 %7114 ﬂTu’Jm@@li1ﬂﬁﬂ1€l‘l’lLLWi]'i\‘iﬂ'liJQ’Gli‘U@\‘]

¥
Abbott’s formula (Abbott. 1925) 219UHUNTINABBILUD CRD 31U 3 F1A1INADDI
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; - " 14 : s oy €
NNN 3.2 (ATDIAD AU UNBUIS e IMYTEATnANa MM (water distiflation)

NN 3.3 1AT94 Potter’s spray tower



P2 & & q 9 ol |} v 8 o 2 Y o
MNN 3.4 NUINIZLYD (Petri dish) Vﬂgﬁﬂﬂﬁﬂum]@Oullagﬁjlﬂn]Ulwaulﬁjqﬂlﬂ1

3.4 manaadlsZans smmslavedt aiens=iinain azlas iy e Uy nay
1 wi dv Y| S
PuNgAad eeinaekam

i ' [ A
nsnadenlugfueRmsia ilsveniuz iunde

3.4.1 PIINAFBULL VRN I80(choice test)
ay A B K ' -
N 15naa g e s a3 WassHiuneNszowuin N ¥l vesas la uuud
A a t: = L o 9 ‘ﬁ'
nauden TatiinTeRouvadgayul b veusymastnas laftnt ouid@ uagniung 7

N o ' q
AN 0.05%0.7020.15, 5:20)0:25iaL, 0.30% Tasle g:3% 189 tweeh-20 A58y

s ' o Yy & Y] a ) 5 ' Y v ¥
A1THE L lmgnmu I 9N umwﬂmmﬂummqmﬂguma luumazmmmmmwh

o o o ; =1 ' =1 G U
anyauzasanud N DR v @uud oraanil ugan1ugu (03% usifween-20) Tunaos
waraannanvadur uAudna1s 13Emigd TemmIoinenizmuie uazdadinaoay
Yy v 4 A wm =1 = v ' ° e
AIFIU1IVIAND IO INA 1UUA T D DUNALLIMITT 1 INA1INADT 31UIU 20 -25 AIAD
navd TunnlosiFudanisla N 24 ¥2109 MNURUNITNAADILUY CRD 31UIU 3 H1A15
< ° ° ' 4 o ) )
NAADY (NNH 3.5) uazihndmiuamaulesisuaawiinis 1a (repellent index% ; RI);
(Pascual-Villalobos and Robledo. 1998)

[

TaugasTumsauanil &t
% Repellent Index (%RI) = [C-T]*100
C+T
Tas T ~ s wudmes lmluneans

. <
C = nlos ruamsin lmluyenun



3.4.2 managounuuluiinianen (no-choice test)

o = a f o A 1 =
¥insnaaeslszanininveniduveuszveanwylugdarsla uulull
A ° - = ' 3 o Yy -
mauden TashnszReu@eraaguluiniuneuszmeninas lnfihu euwe uazniung f
AT 0, 0.05, 0.10, 0.15, 0.20, 0.25 LAY 0.30% (0.3% VDI tween-20) TABIUUIU 1 U

& Yy v - ay ' Yy g g a )
Aa e luiisugungives luurazanududunednnszReuideraalinsinaraves

y

naoanaraAnnauvAduAIUgUINA1Y 13 cm g3 3 cm N50aRdenszAIE1e Lazdadh

[ ' F 4
nasayAaodvLaiNeszee1nA Wedsoumasuili@mmi 13natenass S1uau 20 -25

' ]
%

o 1 ' Y d o o " oA = =
AINONADI Uuﬁmﬂasmummitla N 24 GIHTMQ (NNN 3.6) NILUKNUNITNAADILLULY CRD

IUIU 3 FINITNAADI

AN 3.6 Manaaouuuy luTinuaen (no-choice test)
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35 manageuldszanimwveariniuvenszmsluamnlsuseu

o [

Y 3 o
3.5.1 minareudszansmnmsesnunazmdamasnilalaeIsnsusneuus (og

@ act IS = 4
soak) ARLaILITYDI (U Nwilszand uazaue. 2555)

3 L o/ o
ANUAUNITNAADILYY RCBD  21UIU 6 ¥1N1TNAADI Tﬂuuweuwufuu

dlzndaiidandoulgndae gastduiunouszimenndisldsamduduiud Tasdowi
nReufeuty msasias Gimaaeiin) sasuuzi il

T1=1h

T2 = Petroleum oil (2%)

T3 = A3 WAl (BiapatHe DA AUl (0.15%)

T4 = oz Infrhu (@759 + NMUNG (0:5%) | Petroledn 0il(2%)

T5 =z 1§ UAWA1.5%) + 01TY (6.8%6)-+ Petroleuin 0ib(2%)

T6 = az 195311 96 Petrolauni 3ii-(2%)

Taphssangl iuilrdigsmaar il ssanecio i asedamgas haduun 15
wadt (nwdil 37 i 1t il gn b 38023 LA WA e ATz p 19 ite 5 iin 50 p Y0 e Uity
e e TN T sinas s ou ThEhl 4 b baas etvaoit g i §u M 20 Fade
AU NAIIITAA 23U TS A AR NR 30 AN SAIA 12dh U35 Y 20 2
sofu nateiiinases TN T ndaasmRealensons 5n Sun e TUa @ Naununs

o *
NAaDLUY RCBD ATUIN6 ST nAaBL

i v
i 3.7 manaaoudszaninmasilesiuidamaonilaTasismsuaveouwug
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352 manaaeudszans mmmsilesnunazmdamasuilalasIsnmsdanuluanin
T595ounaned AaulasmuiBoe (@MW ane) LAz WIINNT BN, 2554)
, . ¥ .
MWHUAITNAADILUL RCBD 311U 6 31015nAand Taeriin1sianudle gasiiiu

A

1 o/ %‘ wa o | aa o o
nouszmen NNy 195 wiutTull Tas@eunFsueunuasainuuas (@Nanasna) 03

v
AU fall
T1 =11

T2 = Petroleum oil (2%)
T3 = sa LAl (danasna) oas A (0.15%)

2%)

T4 = ﬂzllﬂ%lﬁlm (1.5%) + NMUNG.LO0:5%) "+ Petroleum oil (
T5 = oz la¥15u (1.5%)F 9@ (0.5%) + Petroleum oil (2%)

v 3y 9 X
T6 = 92 1n5111142%) + Petrolevim-oil (2%)

'
[

Tasiprshaaeummindidsdas Ndgnlipsears+duaenszaiiie ldnnuga
o/ o o w - © S N @ ! dy Y o
Uszain 1 wasmAslgniudidzvas el ianisssiemenian/aeeiie oumasuilsdm
' ° ' e ! « 5 [ ° @ ' ' i
wuun i Ui uEIN g S00enasR L Viaag i I3 MR sasaniln oW LS tagnas
' o o ! :‘/ ' / ; @ i [J o o
WU 7 U INHENIE 28544 VIS WEASSU SN 70U (237R'3.8) IN1Tas W uIwIu
dy 9 c; ) = a 3 o/ =4 ] o/ o w 1
mdouila sea% 30 HURTID g 11y iAvdnRaruid Ana 73 vuifivyfunquaiugu
v & o A = i o 4k 7 d o 3
Tuinsnumaouiinsosddnduies g fawun inead iy RCBD §3uu 6 913

naaod
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:i a a . 9 w o o g 9 acy P~} '
M 3.8 MsnageudszansnmasilesnuuazivamasuilalasIinisnany

=3 Ly [ a 1T oA
3.6 miﬁnmanym:mmsﬂuwwawn

o L) 1 : w L=} Yy (% : v a - <
3.6.1 TasniimsAanugashiuvenszmaanisldsmnuihniilnsbounSouhoy
fugssiunag (BRmnasia) dAA I Gai
¥
Ti=u"
T2 = Petroleumn oil (2%)
T3 = g5 LAY (BUAINADNA) DATIA WU (0.15%)
T4 = azlnf1hu (1.5%) + nuwg (0.5%) + Petroleum oil (2%)
T5 = a1z 1511 (1.5%) + BUIEHL(0:5%) + Petroleum oi2%0)
T6 = iz 1ad1 1 (2%) +Petroleunteil (2%)
2
Tagvinsnade U THiudEna T 91y 3 @ou MmsWuT s 2 ASI41901NAITWU
Z; o s [l ! @ = -~ ) o [ a
asawsn 74U nasainianums =7 Tu asegdnvuganutluisussdwind lzndas uSnm
v o /4 & v & a o)
luveaiud i saamnsaDiasiuulddat
3 - ol 13
s=luwgmnluludduduga
' A 2
4=auluiidima7-8 lu
3=Tui'l s 45 T
\
2=Tulil seed 23 1o
‘3 <
1=Tuduavathaadnsdoei-2 1o

o=Tuiln@

a 4
3.7 mIdnsizvidena

371 d@wmiunisnaastluiesd jiiRn13110HUAITNAAB 11U CRD  (completely
. . o ¥ a0 Y 3’1 a P t aa 9
randomized design) a1ty ad lanruan AT AN suanA1In e a laoly [Usunsy
o o .. . o 1 P 3 ac
tﬂlii]gﬂ SAS (statistical analysis system) S sumounundon1e9%5013 DMRT (Duncan’s new
multiple range test) M5EAUAIUTBNU 95% (P<0.05) dmFuntsnaasi lurnwlsaTeunaasiing

HHUAISNARBLUU RCBD (randomized completely block design)

37211 LCy Uae LC,, (50% and 90% lethal concentration) weatiiunenszmeninaz lag

o e a a o o o . .
1y suie uazmuwgfiddseaniamd TaoldTsunsuduS gy SPSS Probit analysis
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41  msnagevuauiluR vueaiTuoNIZIMEINN YA NANTBIAZA B IV AL

YV ad = 1
wamm Taedsmananulagnsa

4.1.1 manaasuananiluRyva niviuneuszmeana:lnithu suwe uazmunglud
T a 1 Vo g w Ay o
Memazawvinaeg aedudnTovsanaemlaaini
g o 3 e
MInHansnage uAT e N uHEYsLoaInas Ta¥d i pure uazniuwg
s a . . g o) b o vy ? o
lAgd) Petroleum oil, White 6il{1ag Tween-20 AIUUAIWI0WIREA Y AAIMMVLVU 3% VB 1IUNDY
& ax a Y A Y ) v
see Tau3in1saaunulnens sfaaiaTed Poterls spray: tower NI Wiunouszinyanaz 1ns
v :iqy- o . I . Ve die &y vla} !
PIUN L5700 U Petroleum oil, White oil i1ae Tween-20 AATAUIAUANTOWALLL S 19 100% TIU
7w 4 v : Ay g
ANTUHE NIV TN U NQUAZO MBI THENA Y Petrolewmn oilcrasasiimavileld 66.730.6

v

uaY 43.3411.5 uaIau AU ant nindun 159 a N AN HELA Y Tween-20 (41.7+14.4
8 :
HaL 36.7+11.5 ANAINL) LAY White 0il (4002173 1102 433153 A1uaaa L) Iaginitvaus sivy
LR ana Ve g @ ANy e A
inaz laf T uiilssAnsnmluntsansududsveanasutisldganandniune isziveainamung |
pazoUe 801alin N NA198g Bdod QT P< 0.05 (s11519914.1)
20 o Ry A ¥ 9 A
Fave Ul N UTE YT MEN1nas la sl U owmas 1aZN WG NTANUTNTNAG AB O, 1,
= r @ o [y dy p=y Wl :
2.3, 4 uae 5% AHaNAaD Petroleun-oil ApANAN TV Im AL 1TN 1L aT191iNdRIINTAIBN 24
o = 3y 9 1 s . 9 Y =) a o
#1109 wuhfinududh 4% taiure usemoanaiing lagee lad i dsz@nsamlums
Vw9 e dy Y 9. ad o = a a Y v o
ansudusaveamasudlala 100% wnenuniuvoNIsmeTIne WFe L Us S aNsn 1w lumsuIa A
w ¢d" Y Y v g ] o Y Y U fz’ @ 9 Y
Syvo unaeudlldifies 73.3% iy gaufinauud udu 3% wua T e uIsiMea1Inae 1ndtu
a o 1w I~ w dy Yy ¥ A ¥ o
Useaninmlunmisuiduautevounaouileld 90.0£17.3% sesatuifAp I UMBNIZINEDIN
= a o Ve & w dy Y Y

nuwg Lazeuws Hilszansaiwlunisanauduioveundouluniny 66.7+30.6 uag 43.3+11.5%
AINa ALY

} o vy a a Vo d o Y o
infunensemeainaz lafihudszaninmlunsadudulvveandouilgega lno
[ [ t [ 7] "g’ Y] - =
A LCM1A1 1.82% T1A1 LC,, 1111 2.59% T830311f18 Ul UMeNIsivonInnNTUNg LazeLise I

A1 LC4MIFU 2.40 UAE 3.09% ANEINY TiA1 LC, 1AL 3:40 1824.44% MUd1AL (131901 4.2)
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A15190 4.1 Lﬂasmuﬁmimﬂ‘ummmmmw_ﬁauﬂamm Pseudococcus jackbeardsleyi Gimpel &
Miller vaaninnagoudininiureuszimonn az ladihu sums uazniuwg innu

Yy v o I ° sy a 1 o @
Wuty 3% lusamievihazatelaedsnisaanu lasnsa 24 ¥alua

7 & L4 1\
wesiuanisaie

iiiuneusziovInie ApIuvazae
Tween-20 Petroleum oil White oil
agladthu ~100.00£0.0™ 100.000.0™ 100.00£0.0™
ey 367x115" 43.3+115% 433153
numg 41.7£14.4" 66.7£30.6™" 40.0£17.3"

q M g o . ' aca ' - .
'avadesadnys indlug luuanaunasdidnys i danlusndudsudu hiianuandmnadainy iziaundulas DMRT (P<0.05)

4 73 7 o ST L owa .
A19199 4.2 1o 1 BuUAn1I A0 IR AT UABIRT 0L 3TN Pserdococeus jackbeardsleyi Gimpel &
. [ 3w Yy 9 ‘
Miller nasninnaaatiarviniunensgimantn asladthu svgsuazniunwgnaiy
¥ 9 ' ac = 1 s 174 — w 0
wudumag Iae3snisienwy lauase Tag ey Petoleumoit i uadvagviazais s

USRI INITA8 24177119

¥ o 7 o Ed
Ui Wi @ua e
Vv Lcil Lc‘ll -
32010 AV L) ; dope SE
- @4 ) Ca)

NN 0 | 2 3 4 5
ot AW AW o A 1o A , S < )
wledi 000 00007 E3est s wes73™ CUI00007 | 10005007 a8 2%, ke oM
U 0000 0000 L Fa33se™ 1 33055 Baa st o0e00™ 30 L adlt 095 o6

AUWG  OGH00 | <000 © 331537 1 Gh7A06" 1000007 1000007 | 2400 340 128 0o

A e oo a #3 o o PN 2 . o1 tes ' ana oa
'AroRoad s And Ty a3 wardsianond wainumubi i uaod e a3 i waylas DMRT 0 005)

4.1.2 manageuninuufivveuhiimelszive vnaiasiuoue (ag i wa ludd
] o a T 1 . 1 d‘, 1 =
Weiaza 1uviian 13 Aan 180Uy IR e NN

<) = ':,’ o
vinsamsnadavaduivee nhiturenszvonnasiad i ative uazniung
= . . R A d oy Q P Y 9 Y
Tawd Petrolewm oil, White oil 12 Fween-20 Miludadaulunisazargnenmiuugu 0.5% veau1iu
L=¥-1 =1 l o~ q ' scl o

WBuIEIMY 1as3Tn13 701U AR5 IA10IATB-Potter’s—spray” tower WL 1T UMD IZINEIN

Hq Yo o . : Ve 2 g v ! ? o
ATUg# 193 20/ Petroleum oil 1A% Tween-20 @sasinsasumdonila]d 100% druiniunoy

Yy i . ! 2y
sesninagladtunazouire Anauaiy Petroleum oil aiusosuwasulleld 79.4¢4.2 naz
o w % a a 1 VoA Y]
7234112 auaay sedszansamlunisaunaninnANaua1e Tween-20 (78.9+11.7 (1AL
¥

68.3+10.4 @1NE1AU) 1AL White oil (67.0£2.9 Mag 59.7+6.3 A1nd1AY) lav1iurouIziveain

= a a 1" @ ot dy LY ) " ¥ o Y Y
muwguﬂs:ammwiumw1maauﬂmmaauﬂq"lﬂqan31u1uuwamzmamﬂm"lﬂimuuaz
aue ad1alinnuuanaA et liisdIAYR P< 0.05 (115197 4.3)

Y IR = Yy g
waﬂlmumuﬁam:mumnm"lﬂimu BULHEY LASNTUNG NANUVUUU 0, 0.2, 0.3,

1 1 v @ { & v ¥ o
0.4, 0.5, 0.6 Dz 0.7% sanlsouvsunasuiladimi rs91iudasinizaien 24 42 1us wuainiu
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weuszmona 3 wilafinnuidusu 0.5% 1952R Petroleum oil fiszAniamlumseiiisou
waoudladim1dg1n 11115199907 Tween-20 uaz White oil Taotiuiunawszimoninniung i
Uszansnmlunsandaseumaouladim Idgaiigalaeiian L, iy 0.23% a1 LC, i1y
034% setasNIReunousEmsaInaz ladthunas sulrs A1 LC, 1AL 0.41 uag 0.43%

Auawy §A1LC,, 1A 0.53 1ag 0.61%AWa1AY (1317 44)

H /g o v 1o A g .
A19197 4.3 WesFudnismevssmeauismasndlemm Pseudococcus jackbeardsleyi Gimpel &
. o ! o Yy ]
Miller T’Tﬁx‘iﬂ1ﬂ‘l"lﬂﬂi]U%ﬂﬂu?ﬂuTﬂﬂNixlﬁUﬂWﬂ ﬂ:"lﬂsmu DU LUASNIUNY ﬁﬂ’J'liJ

Y Y @ 1 o ad =t ' = &
WU 0.5% lusaoviazatslagsnsnanu laeasail 24 41109

wlessudnisang”
diiuneuszmoonie Atwiazal
Tween-20 Petroleum oil White oil
oegtaib 78.9¢1 LT WAL N NT.08297
LIL U cpati$ = 0 BRIE — (e ] 597463
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Effectiveness of Essential Oils of Lemon Grass (Cymbopogon citratus (Dc.ex.Nees)),
Cinnamon (Cinnamomum bejolghota (Buch.-Ham.) Sweet) and Clove (Syzygium

aromaticum (Linn.)) against Mealybug (Pseudococcus jackbeardsleyi Gimpel&Miller)

.1 : ! 1
Audomporn Boonplain , Jarongsak Punnuan and Ammon Insung

! Department of Plant Production Technology, Faculty of Agricultural Technology, King

Mongkut’s Institute of Technology Ladkrabang, Bangkok 10520, Thailand
Abstract

Insecticidal property of essential oils of lemon grass (Cynibopogon citratus (Dc.ex.Nees)),
cinnamon {Cinnamonuun bejolghora (Buch.-Ham.) Sweet)-and-clove (Syzygium wromaticun
(Linn.)) against adult of mealybug ( Pseudococcus jackbeardsieyi Gimpel&Miller) was evaluated
by using direct spray-method. ‘As for. the bioassay..5% ‘esscrtial (oils ‘were-applicd-for 5 m!l by
Potter’s spray tower inder10-1bt/sq in. The/imortalities of mealybug were obscrved at 24 hrs after
treatment. The result showed that essential oil of lemon grass in corporate with petroleum oil.
Tween-20 and white oil was the most toxic to the mealybug, they all.caused 100% mortality. The
essential oils of clove and cinnamon in_corporate”with petroieﬁm oil could kill“mealybug with
more number than that in” corporate-with/Tween-20 and \white oil-with non significant difference
at P<0.05. Contact effect of those essential oils.at-various concentrations'of 0,.1,.2, 3, 4 and 5% in
corporate with petroleum ‘oil “against inealybug was then-evaluated. Based up on 24 hrs LC50
values, the essential oils of lemon grass was.thc most toxieto the-insect which presented 1.82%,

followed by the essential oils of cinnamon and clove showed 2.40 and 3.09%, respectively.

Keywords: direct spray, essential oil, mealybug, petroleum oil
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1. Introduction

The mealgbug, Pseudococcus jackbeardslyi Gimpel & Miller is a polyphagous species of
neotropical origin that attacks several vegetable and fruit crops aﬁd ornamentals {1]. Mealybugs
are also considerable small piercing-sucking insect pests. These wingless insects are naturally
covered a white, powdery or mealy wax secretion [2, 3]. In general these insects can cause ether
direct or indirect damage against economic plants..On the one hand, mealybugs survive by
sucking sap from plant which consequently results in lcat yellowing, defoliation and growth
deduction. On the other hand, mealybugsproduce~honcydew which usually causes the
development of sooty mold fungi.and decreases photosynthesis. Furthermore. these insect pests
are also transmitter of wvarious diseascs. [4]. The!|mealybugs.-regarding theythigh reproductive
capacities and multiple generation.in_a'ycar, become casily-rcsislanl to.insecticides. [4]. They are
notoriously difficult to-control wvith 'conventional insceticides: Mcalybugs~are protected from
sprays by their sedentary habits-(making them les.s likely 1o contact pesticides). sheltered feeding
locations (under leaves, at plant nodes. or on roots within the soil) and the water-repellent waxes
that cover their bodies [5]. The objective of this study was to cvatuate cffectiveness of some
medical plant esséntial -oils; lemon: grass: (Cymbopogon citratus (De.cx Nees)); cinnamon
(Cinnamamum bejolghota(Buch.-Ham.)Sweet) and clove (Svzygiun aromaiicun (Linn.)) against

adult of mealybugs by using direct-spray.
2. Materials-and Methods

2.1 Stock culture of mealybugs; ,

The tested insects were obtained™from. a_culture Pserdococcus jackbeardslvi Gimpel &
Miller maintained on pumpkin in the laboratory of Department of Plant Production Technology,
Faculty of Agricultural Technology, King Mongkut’s Institute of Technology Ladkrabang
(KMITL), Thailand. Adult colony originally collected from the field in Chachoengsao provincé,

Thailand. Insects were reared under laboratory condition prior to use adult in various bioassays.

2.2 Extraction of essential oils;
The essential oils tested were extracted by water distillation from the following plants; leaf

of lemon grass (Cymbopogon citratus (Dc.ex.Nees)), bark of cinnamon (Cinnamamum bejolghota
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(Buch.-Ham.)Sweet), and bark of clove (Syzygium aromaticum (Linn.)). The distilled essential

oils were stored in a refrigerator at 12°C for further experiment.

2.3 Experimental treatment;

The insecticidal property of the 3 plant essential oils against mealybugs was evaluated by
using direct spray method. The bioassay was applied by Potter’s spray tower when 5% essential
oils were applied for 5 ml under 10 Ibf/sq in. The mortalities of mealybugs were observed at 24
hrs after treatment. Mealybugs were considered as dead it their appendages did not move when
probed with a small hair brush. Abbott’s formula [6] was-used to calculate the actual death rates.
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

tests (DMRT). The LC,, was calculated by. the probit method.
3. Resultsand Discussion

Mortality observation of mealybug | caused by thosc plant essential oils:showed that
essential oils of temon_grass in corporate with petrofeum oil. Tween-20 and white-oil were the
most toxic 1o the- mealybug, they caused 100% mortality. The essential oils ‘of clove and
cinnamon in'corporate with-petroleum oil:could’kill thealybug with 66.7+30.6 (and 43.3+11.5.
respectively which much more number than that in corporate with-Tween-20 (41.7+14.4 and
36.7+11.5, respectively) sand_ whitc | oil(40:0+17.3 and 43:3£13.3, respectivcly) with non
significant difference ‘at '\P<0.05/(Tablc 1.). Contact effect of those ‘essential oils at various
concentrations of 0, 1, 2, 3, 4;and.5% in corporate with petroleum oil against mealybug was then
cvaluated. Respectively, at concentrationef 3%, lemon grass-esscntial oil could kill mealybug as
90.0+17.3%, followed by clove and cinnamon essential oils showed 66.7£30.6 and 43.3%11.5%,
respectively. Based up on 24 hrs LC,; values, the essential oil of lemon grass was the most toxic
to the insect which presented 1.82% followed by the essential oils of cinnamon and clove showed
2.40 and 3.09% respectively (Table 2).

The report of [7] about leaf extracts of Azabirachta indica A. Juss; Eucalyptus glodules L.
and Ocimum basilicum L. against mealybug, the highest repellency was recorded in 4. indica leaf
extract which gave 97.0% followed by E. globules leaf extract giving 93.0%. While minimum

repulsion was seen in O. basilicum leaf extract 88.0%. The lemon grass essential oil affected to
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eggs laid and emergence of adult Callosobruchus maculates [8], mushroom mites, Luciaphorus
pernicosus Rack [9], Formicomotes heteromorphus Magowski [10]. Besides, it also affected on
pregnant female of L. pernicosus [11]. The repellency activity of lemon grass essential oil at 1.0%
was highly effective to F. heteromorphus and L. pernicosus that showed %RI (Repellent Index)
more than 60% [12]. Ethanol extracts of lemon grass roots against rice weevil, Sitophilus oryzae

L. showed 35.20% mortality and repelled maximum 52 and 48% on 1 and 2 day [13].

Tablel Percentage of mortality of mealybug Pseudococcus jackbeardsleyi Gimpel & Miller after
treated with essential oils from clove; cinnamon and.lemon grass concentration at 3% in

corporate with adjuvant by-direct spray method at 24 hrs.

Percentage of mortality “(Average + $D)

Essential oils of Plants Adjuvant
Tween-20 Petroleum oil White oil
- dove  ff =T FALIAAAT 661067 T 4005175
cinnamon ; %5572 W\ EOSITATT] M 43,3153
lemon grass 100:0020.0"™" 100.00£0.0™ 100.00+0.0™

Mesans in rom followed by the samne capital leter and mcans in column followed by the same comon letier were not significantly different (P 0.05) according

to DMRT

Table 2 Pereentage of mortality of mcalybug Pseudococcus jackbeardsleyi Gimpel & Miller after
treated with essential oils from!clove, cinnamon’ and lemon grass in corporatc with

petroleum oil by direct spray method at 24 hrs. -

Essential Percentage of mortality I’(Average +SD) {d ¢
oils Concentration (%) 0 " slope SE
(%) (%)
of Plants 0 I 2 3 4 S

 Clove  0.0:00 0.0:0.0°% 43351537 66.7+30.6" 100.0£0.0™ 100.0£0.0" 240 340 128 0.0

Cinnamon  0.020.0%  0.0£0.0% 233x5.8 ™ 433115 1733211.5”_1000:0.0™ 309 444 095 006

lemon grass  0.0£0.0  0.0£0.0  83£TRSS 00.0£12.3"™ 100:0£0.0™ 100.0:0.0 182 259 166 0.14

A

' . " . . . . - - .
Mesans in rom followed by the same capital letter and means in column followed by the same comon letter were not signilicantly different (P -0.05) according

to DMRT

4. Conclusion

The study of insecticidal property of essential oils of lemon grass, clove and cinnamon
against adult of mealybug, Pseudococcus jackbeardsleyi Gimpel&Miller by using direct spray
method revealed that the essential oil of lemon grass at concentration 5% in corporate with

petroleum oil, Tween-20 and white oil was the most toxic to the mealybug, they all caused 100%
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mortality. Contact effect of those essential oils in corporate with petroleum oil against mealybug

presented LC,; values of 1.82, 2.40 and 3.09%, respectively.

[9]
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Aefveuvaanasutledm (Pseudococcus jackbeardsleyi Gimpel&Miller)

Repellency Effect of Essential Oils of Lemon Grass, Cinnamon and Clove against

Mealybug (Pseudococcus jackbeardsleyi Gimpel&Miller) Nymph
P | a 1 o & | B a PR
QANNT utgulaau quI9 5o 13A2 ATIAANA WUUIY LAZEINT DUNT TV
Audomporn Boonplainl, Suchat Rodroka Jarongsak Pumnuan' and Ammorn Insung,I
= s = F . [}
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l Faculty of Agricultural Technology. King Mongkut's [nstitute of Technology Ladkeabang, Bangkok 10520
ABSTRACT

Repellency iproperty of “essential oils’ from ' lemon, | grass (Cvmbopaogon. citratus
. (Dc.ex.Nees)), cinnamon (Cinnamomunr-zeylanicuny {Buch.-Ham.) Sweet) and clove (Syzvgium
aromaticum (L.)-Merr.&L.M. Perry) against-mealybug (Pscudococeus jackheandsieyi Gimpel &
Miller) nymph was performed. Thosc plant essential oils ar various concentrations of 0, 0.05,
0.10, 0.15, 0.20, 0:25 and 0.30% were applied for th_c bioassay as choicc test and no-choice test.
The repcllent rate was obscrved at 24 h after treatment. The result revealed that, as' choice test,
the essential oils of lemongrass -at 0.2-0.3%concentration _showed the most effective %RI
(repellent index) of 70.6 10 73.1%, followed by the essential o1l ofclove and cinnamon, which
presented %RI of 38.6 to 62.3% and 28.2 to:65.9%: respectivel y.-As-for the no choice test,
essential oil of lemon grass was the most effect-torrepel the-arvac of the mealybug with 93%
repellent, 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&Millerynymph by Choice-test.

Table 1. Percentage of repcllent of Mealybug (Pseudococcus jackbeardsievi Gimpel & Miller) on
okra treated with essential oils from femon grass clove and-cinnamon by contact method

{no-chotce test)yat 24 h

% Repellent /

Essentizl oils
% Concentration

of plant
0 0.05 0.10 0.15 0.20 0.25 0.30

Lemon grass 477x14.0A - 70.6:L7A 68.1£5.3A T0.6£2.3A 76:540.9A  _81.139.6A  93.0:6.1B

Clove 477£14.0A ~_51.6£89.6A SO.0£12 1A 6741 1.8A  T42+8T7A 783x72A | 75.1£33A
Cinnamon 47.7£14.0A 6258 8A 59.946.1A 64.5:%:6.4#\ 75.246.2A . 70.7£5.6A  76.7+2.0A
%CV 20.77 21.07 2245 24.25 25.15 32.51 23.21

"Means in column folowed b-._the same capital leuen were not significantly diftferent (P=0.03) according to DMRT.
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