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Nantiya Chitthamma 2006: Insecticidal Efficacy of Essential Qil from Eucalyptus
(Eucalyptus camaldulensis Dehnh) Leaf on the Cotton Cutworm (Spodoptera litura
Fabricius) Larvae. Master of Science (Entomology), Major Field: Entomology,
Department of Entomology. Thesis Advisor: Assistant Professor Siripan Tantakom,
Dr.Agr. 93 pages.

ISBN 974-16-1193-5

The essential oil from leaves of Eucalyptus camaldulensis Dehnh was extracted by
steam distillatioﬁ. The quantity of eucalyptus oil was 0.34 % by We;ight. An analytical of the
constituents of eucalyptus oil by gas chromatography technique found that the major
components of eucalyptus oil from leaves harvested in dry season was Y-terpinene, and the
major components of eucalyptus oil from leaves harvested in wet season was p—cymene. The
insecticidal efficacy tests of eucalyptus oil against cotton cutworm (Spodoptera litura Fabricius)
larvae were conducted. In insecticidal tests, the effect of an eucalyptus oil from dry season was
nearby equal to the oil from wet season. The eucalyptus oils from the dry season in November 2003
and from the wet season in September 2004 gave the most effectiveness by which, the oral LC, values
at 24 hours after feeding were 5.64 and 5.72 % (v/v), respectively. In fumigant tests, an eucalyptus oil
from dry season gave more effective than eucalyptus oil from wet season, the LC,; values to cotton
cutworm at 24 hours were 6.51 and 7.71 % (v/v), respectively. In repellent tests, eucalyptus oil from
dry sedson was more effective than the oil from the wet season. The repellency percentage of the
eucalyptus oil from dry season against cotton cutworm at a concentration of
3.5 % (v/v) was 72.22 +22.69 %, and the repellency percentage of the eucalyptus oil from
dry season against cotton cutworm at a concentration of 4 % (v/v) was 45.55 + 32.37 %. The
results from antifeedant tests found that the eucalyptus oil from dry and wet seasons did not show

any antifeedant activity to cotton cutworm.
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J o a y a @ @ a 4
47 msldlszlomilumsiinszay nnmsdszduee lgmadad 1 du waabe
Y] o A 9 Ao A va 1 A =~ ~ =
nszawlddszunm 1 aube Idgmaddaliquauiaeu o Januge wazlianuiuuas
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(HIUI, 2545)

dJ
5. aandsznauasall

= a s & 9 gy J o
1INMSANYIAATIZH 1Ag Sarac and Tunc (1995b) ¥ ldAnyhiuronsziennly
gaaldaidgnlulszmansn wud luluvesgaadda Rugnluilszimansn Tesdiseneuds

naag U en 1 Pappas and Sheppard-Hanger (2001) 18Anszimesdlszneuvesiniumen

a

a o A Aad da' A A @ o a
3$LWﬂﬂ1ﬂ1U§‘lﬂ1ﬁﬂﬁﬁ AU T nnuNNNUNUewmuh 3§Wﬁ@iﬂ1 ﬂi$&ﬂﬁﬁﬁ3§ﬂlﬂﬁ 1

4 [ o @ { v o o o [
Tagl#aToa GC-MS WU eandszneuaananaluaisan 1 Fosel (2544) imsana

9
o w a

@ a { a [ d a o
umuqmaﬂﬂﬁ ATNIAQLA UG T ﬁﬂ@.ﬂju‘J\JWW'}‘ﬂEJ']ﬁEJLﬂH@IﬁﬁTﬁ@i ANYUUANLNILLTU

I [ 1 oy Y] a v A g Y A 14 [ ~
ﬂﬁﬁ?ﬂuﬂiﬂﬁﬂ WUN u"I‘JJufﬁlﬂ"la‘]Jﬂﬁ"ﬂLﬂ‘]_lﬁlui]ﬂPJL!!Lﬁ%i]ﬂ!,LaQN’ENﬂ‘]_]3$ﬂﬂﬂﬂ\1llﬁ'ﬂﬂﬁluﬁ13'}\1ﬂ 1



v Y
J o w a (v a
31N 1 a3nlszneumaniiveainiuronszivenin lugaaldd muiagauda

15118 (mg/ml)

a1509nsznow FgaeTan’ 0. uwatau 9. uasilyu” Yszinegan’
garu 919

Ol-pinene 13.60 5.95-13.47 40.80-91.96 3.26
p-cymene 349.90 131.38-188.88 ND" 30.65
Limonene NA” 131.38-188.88 ND 25.93
1,8-cineole (eucalyptol) 27.10 ND 104.35-234.84 216.30
Y-terpinene 4.70 184.53-226.86 15.12-187.40 5.38
Borneol NA ND 3.01-4.95 NA
Menthol NA 23.91-37.45 4.07-16.48 9.35
Pulegone NA 2.27-6.73 1.35-6.89 1.69
Anethol NA 2.02-3.00 ND NA
[3-caryophyllene NA 0-2.75 3.82-19.79 1.60
[-pinene 1.00 0-7.67 0-37.32 1.06
Myrcene 8.70 2.69-4.06 0-8.04 3.05
terpinen-4-ol 57.20 1.52-2.34 7.27-22.24 13.35
Linalool 33.90 3.34-10.57 2.41-2.48 2.48
Carvacrol 4.70 2.62-12.19 ND 9.95
Camphene NA ND 0-2.32 NA
Eugenol NA NA NA 2.22
Cryptone 137.00 NA NA NA

! Pappas and Sheppard-Hanger (2001)
v 4

FYTAU (2544)

¥ Sarac and Tunc (1995b)

4/

ND = not detected Ao mn”lajwu

] a 4
¥ NA = not analysed Ao 13i'1431n512%
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15199 1 (719)

SIEEYRL! (mg/ml)

a1509nsznow Fgaesan’ e dwwanau . uasdyn”  dszinagin’
garu gauda
trans-sabinene hydrate 3.50 NA" NA NA
terpinolene, cis-linalool oxide 1.30 NA NA NA
COl-o-dimethylstyrene 1.00 NA NA NA
cis-sabinene hydrate 4.30 NA NA NA
B-thujone 2.50 NA NA NA
trans-p-menth-2-en-1-ol 11.10 NA NA NA
p- cymen-8-ol 5.00 NA NA NA
Cuminaldehyde 36.50 NA NA NA
linalyl acetate 23.33 NA NA NA
COl-terpinyl acetate 1.90 NA NA NA
geranyl acetate 1.60 NA NA NA
allo-aromadendrene 3.50 NA NA NA
(E)-B-farnesene 2.80 NA NA NA
Spathulenol 43.00 NA NA NA
caryophyllene oxide 4.30 NA NA NA
Ol-thujene 42.50 NA NA NA
B—phellandrene 59.40 NA NA NA
COl-terpinene 2.00 NA NA NA

! Pappas and Sheppard-Hanger (2001)
Y Fosanl (2544)
¥ Sarac and Tunc (1995b)

] a 4
NA = not analysed fio 1418 1A5124
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15199 1 (719)

SIEERL (mg/ml)

1509715 NoU FgnaeTan’ 0. fuwanau 9. unsign’ Uszinagan’
4
g9¢u 99uaa
sabinene 14.30 NA" NA NA
Ol-phellandrene 3.20 NA NA NA

! Pappas and Sheppard-Hanger (2001)
v 4

FYTAU (2544)

" Sarac and Tunc (1995b)

] a 4
NA = not analysed fio 1418 1A5124

v
o

6. M3lFihiurensziriannlugmalda lumsilesiumdaunasdnging

Y I
Klingauf er al. (1983) 918914791 iiuneuszreninlugaialda amuiaguauda n
k2
893120 luTnsansaeansvesema Niszanimmin I¥didednuilaen (Sitotroga cerealella
.. I < J o Ao a 1A )
(Olivier)) 918 100 os1Fua nelunal 3 $11ua Noas131.4 lulnsansnoansvode1NA i
v 3 o M) -4 M)
1WA T8V09A190MAS (Acanthoscelides obtectus Say) A1 100 1la51dud aalumar 3 52 1u9
= . £ J 4 [ 2} o
Shaaya et al. (1991) AN¥1A15 1,8-cineole FUYuoiAlsznouranvosiiuronseivennly
a (v a = A a ) vy 9 . . R o
gaailde amunagraude w1 Niseansnuin1ia1999901 (Sitophilus oryzae L.) ane 75 1losidua
1 I A 31 Y Aa (v a
Sarac and Tunc (1995b) 518911471 ANMTURBVRI T UHENI e TugARLd Amunagaudgd
[ ] < a
Vnuaadag luTsuny 3 yiane voautls (Tribolium confusum Du Val), §39929917 nazvuou
Y
Jogqanievesiueuiidod2 1wa (Ephestia kuehniella Zeller) Wi Hszansnimlunisai
Y ' '
HUAING 3 ¥ NoaTIANUTUTY 135 TuTnsansaoansveaima nelunal 168 #1114
v & o =1 J 3 4 S I v [ 9 9 o
FudnTeveanoauils Tilesidudnisae 86 osiFua duANTsUBIA19919917 azriuouTe
9/ a & 9 = J < J I3 I .
gamevosriueumdod1n Tna NilosiFuan13a1e 94 1JoF1HUA Tunc and Sahinkaya (1998)
Y '
wu leszmeveiniuaingms, (cumin, Cuminum cyminum L.), anise (Pimpinella ansium L.),
9030111 (oregano, Origanum syriacum var. bevanii (Holmes)) Lla$§ﬂ1aﬂﬁﬁ mma@,muc‘fm X

I a 1 Y [
mm;ﬂuwwmwaﬂaauﬁm(Aphis gossypii) uaz"lmmagmgm (Tetranychus cinnabarinus)
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Y [
Tunc ef al. (2000) Wniunenszmenananaiynaiersia nnadeuny lvvesweauils uay
] = tﬂy 9 A M) 1 Ao Yy 9 a T A
ldvesfitdadnTua Mna1 96 ¥2Tue wud Aoasianuudu 196.9 lulasansaeansves
gl o < = 3 A (= ) Y A o
91MA U UTTIMINNUAARNT uaziwanons Uraiildnmsaienszezinal 96 ¥ 19
T W I I 4 09} % Y a S o v v
Wiy 100 Wesidud hiuneusymeninluurevesessn Ty Tnald lvesweaudluay
' ad oy ~ /3 2 A J "o 2 2w
Tavesddod InaiilosiFuanisaion 96 ¥ Tug (10 77 uag 89 1losigua iunen
' 9
SLAMENN 15AUNT (Rosmarinus  officinalis L) uwnat1d 1vveausautaas lvvesiide
) ~ /3 A 4 "o S 7w
1 InadidosiFuanisaiei 96 %1 Tug M0y 65 wag 24 1lesisua hiueusZIMIINHG
a @ a ) ] 1 4 J I 4
unsvesgmalde amunagaude Inan i lveweauils uaz liveshidedn Tnalinlosidud

J v v I

{ o " W I a a g’ o
MIMNEN 96 ¥ 109 M0V 18 tag 45 13 IFua Fosail (2544) naaovlszanTNINVDIITU
A @ a [ @ < o
vonsznonnlugmalda amnagrause aednduiovesweautls (Trivolium  castaneum
¥ v X Yy o
(Herbst)) A29919U1 INA (S, zeamais Motschulsky) BaZANNWVY (Callosobruchus maculatus
.. ' <3| a 9 <3| 1 o < o a '
(Fabricius)) WU taasanuiunsaumsiluassuaouuasdagluTsunumng 3 siia a1 LC,,
g} @ a o d' < 9 1 Y < [ LY
vouhugmaldaimnulugadunazgqudsaeananisvesvoautuniny 2.28 uag
8.69 11 TATANIADANTUDIDINIA ADAND UVEUNINY 5.95 uaz 10.93 luTnsansnoansvea
DINA LAZADAINIIIV I TNAMIAD 14.83 1Az 16.01 TuTAsansaeansve1na Nna 24 42 1u4
o o & o Aajo Ad A s 3 ¢
iy idugaadaainnuluggduazgaudsianmdudu 2.67 Wesidud (vv) 14
/3 ' ' Vo 3 A Yy v
wosiFudams lauuasaousaudl uniiy 88.20 + 5.80 1ax 96.40 + 3.20 11051 Fud NANUTUTU
s I 4 S I 4 [ [ (Y]
6.67 1WosiFud (vv) Il idudnis lauuaanoai99293912 THamiiy 91.20 + 5.40 uag
P 4 { P-4 P-4 ' '

96.00 + 4.50 1lo51FUA tazNaMTNIY 533 wosFud () Tnlos sud ms launasnousauila
1 W I 4 [ 3’ o a v A d Y
I 68.20 +3.40 1Az 75.00 +5.40 Wosimua tazwuinihugaaldaninulugeiuuazgguas

Y
HAAINITHUTINITAUBINITADA9929T12 ITnanInNIINeALTa 9 1ANan1Tnaaodly

a wva

9 U Y a (o Yy 9 o Y dy '
W@Qﬂgﬂ@ﬂ1jmﬂ\1ﬂUﬂ (2545) WuMN ﬁ]iﬁﬂﬂgﬂ?aﬂ@ﬁﬂ?ﬂlulmumu 100 ppm VI'](lﬁlwaf]ﬂ@u

Anmasosas 83 aemalu 24 2714

. ' a2 g o Y &y
Mani et al. (1993) 51991UN "lmzmﬂsumgmaﬂ@m (E. rostrata) Vﬂclﬂmﬁﬂ Corcyra
cephalonica (Stainton) 1dlvanaq Logiswaran and Shanthi (1996) Anyimavesansanaainluny
a v Y A o = dil 9 A 1 a LY
vanewiialumsilesiudnldennnmsiiaevesriidednlaen wui lugmayse (& eriticonis)
A o 9 J o Y 9 3 I A a A o a1 3 A
NANANIYUT DHTIAIULUNUU 3 Lﬂ@il"]ﬂ!ﬁ lll]f!'3'S'T‘VI‘ﬁﬂ'l‘Wqqq@Lll'f]‘l/'l'lﬂ'liﬂﬂwuﬂ@um‘ﬂlﬂﬂﬁ
[ v a @ § @ 4 1 a @
20 1z 10 Y1 Pal et al. (1996) 109711 gaaldanananieieanogon INaAoN15193QUDIR)
1 I a
BOUA khapra beetle (Trogopogon granarium) Krishna et al. (1996) Anvanuiuiivvesans

anannlugmalda Tnayda NanaA100d 1Ay AoA19 meloid beetle (Mylabris pistulata)
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1 Y v 4
WU A1 LC,, anaulo11niindaauindy Sharma ef al. (2000) 5199111 EsanavIngAIalAd
Y
AINNTDAABATINITNUOIMITVOINUOUNTZNAN I Lamiri er al. (2001) WU i uoNIzINY
a o o o Yy 9 A 1A = o Yo I o
ﬂ'lﬂﬂl‘ﬂgﬂ']aﬂ@ﬁ Tﬂay,aﬁ DATIANNVNUY 10 ulNIﬂﬁaﬂﬁﬁﬂa@ﬁﬂl@ﬂ@”lﬂ’]ﬁ NNﬁVI'IGlW@'I'JW]N'JEJ
Y X A 32 A o
VDILNDIIUY hessian fly (Mayetiola destructor (Say)) Tleskuamsaienszezinal 2 ¥ 1u4
v W S 3 4 ~ Yy 9 a 1T A =1 ) Yy v
NNY 63.33 L‘]Jﬂimum LAgNANNINUU 10 tag 20 "luiﬂia@lm@ammmmmﬁ ‘JJWaVHSlWLI"U
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n.. 1.9, .. n.A. .9 n.9.
Ol-pinene 3.48 2.01 1.10 2.10 0.84 1.73
p-cymene 13.39 18.20 28.64 49.15 36.25 50.80
limonene 17.75 1.78 ND ND ND ND
eucalyptol ND" 24.83 ND ND 9.97 26.63
Y-terpinene 64.45 46.68 4731 34.30 29.28 47.39

v ND = Not detected Ao GIi’Ji]UbJ"W‘]J
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NOAIN U 0 0.00 5.64 Y =10.50X - 12.67 +8.27
4 23.33 (47.10 mg/ml)
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UNIIAN 0 0.00 6.87 Y =9X -14.66 +7.15
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WN319Y) 4 30.00 (5.43 mg/ml) R*=0.915
6 4333
8 50.00
10 80.00
e 0 0.00 7.71 Y = 10.50x - 33.67 +8.27
(WHENIAN) 6 23.33 (644 mg/ml) R’=0.942
8 56.67
10 76.67
12 86.67




4 a a 1 g/ o a (v { < Y 1 Y o
9'n§”NW°H'Jﬂﬁ 8 W'ﬁﬂ'li'ﬂﬂﬁ@'ﬂﬂigﬁ‘ﬂ‘ﬁﬂ']‘Wﬂ'liulaLLllaﬂeUfNu']iJUViﬂﬂiglﬂﬂﬁ]'lﬂel,ﬂgﬂ'lﬁﬂ@ﬁ ﬁmu"lquuamawuaumzuwn

o5 1Fudns launas (% = SD) wlosidued
ANMTUTY NAMaINAToL ms lauuaunae
(% v/v) 15 W 1 4274 2 427w 3 421w 4 527w 5 421w (% + SD)
0.5 26.67 £46.19 33.33+£30.55 26.67 £23.09 26.67 £23.09 26.67 £23.09 26.67 £23.09 27.78 £12.62
1.5 60.00 + 34.64 46.67 +£23.09 33.33+41.63 33.33+41.63 33.33+41.63 33.33+41.63 40.00 +31.80
2.5 80.00 +20.00 60.00 = 00.00 53.33 +£23.09 53.33 +£23.09 46.67 £ 11.55 46.67 £11.55 56.67 +17.64
3.5 80.00 +20.00 73.33 £30.55 73.33 £30.55 73.33 £30.55 73.33 £30.55 60.00 £ 00.00 72.22 £22.69
IlSl/ ns ns ns ns ns
C.V. (%) 52.13 4593 65.46 75.25 64.15 58.79

v
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H a a 1 gl o a (o { < 1 9 o
M319WINH 9 Hansnadovlszaninimms lauvasweuiniunenszmennlugaalda mnuluggludeonueunszirn

J 2 4 1
L‘]J'E]il,c]fuﬁﬂ'lihlﬁulla\‘l (% £ SD)

A~ 4
wosisua

ANMTUTY NAMAINATOL ms lauuaunae
(% v/v) 15 W 1 4274 2 427w 3 421w 4 527w 54274 (% + SD)
1 20.00+20.00  20.00+£20.00  1333+11.55  13.33+11.55  1333+11.55 1333 +11.55 15.56 + 7.70
2 46.67+5033  46.67+5030  33.33+£23.09  33.33+23.09  20.00+20.00  20.00 +20.00 33.34 +30.55
3 5333+ 11.55  40.00+34.64  40.00+34.64  26.67+11.55  2667+11.55  26.67+11.55 35.56 = 17.10
4 66.67+30.55  46.67+46.19  46.67+46.19  46.67+46.19  46.67+46.19  46.67+46.19 45.55+32.37
IlSl/ ns ns ns ns ns
C.V. (%) 67.76 103.30 87.44 78.92 86.41 86.41
Y juaneeiunaa fszaunnuieriy o5 nledidud
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v Pl Y
M3NUINN 10 USinamsesngninled luiniurenszmeninlugaaldaa Tumsnageou

A A I ] v Y { J
Uszaninmmailumsaiuwasdonuounszjin Aanududuvesd LC,,

99018 YFaas0anlszney (mg/ml)
Ol-pinene p-cymene limonene eucalyptol  Y-terpinene
QN
NyAIN Y 0.20 0.76 1.00 0.00 3.63
LC,,=5.64 (% v/v)
UNIIAY 0.14 1.25 0.12 1.71 3.21
LC,, = 6.87 (% v/v)
Huaw 0.09 2.39 0.00 0.00 3.95
LC,,=8.34 (% v/v)
AR
NYHNIAY 0.15 3.59 0.00 0.00 2.51
LC,,=7.31 (% v/v)
ningyIAy 0.07 2.98 0.00 0.82 2.41
LC,,=8.23 (% v/v)
AU 0.10 2.91 0.00 1.52 2.71

LC,,=5.72 (% v/v)
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v Pl Y
MIHWING 11 YSinamseongninlegluhiuneuszmeannlugmalda Tumsnaae

Aa a I~ [ Y] { v
UszansmmmsluassuasnUoUNTZNNN NANUTUTUYDIAT LC

u 50
IS a =
nou USaa1soongns (mg/ml)
Ol-pinene p-cymene limonene eucalyptol  Y-terpinene
A 0.13 1.18 0.12 1.62 3.04
(UNI1Aw)
LC,,=6.51 (% v/v)
qadu 0.16 3.79 0.00 0.00 2.64

(WOEMAN)

LC,,=7.71 (% v/v)
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Q’d‘ =) 1

v E4
MIHUING 12 USinamseongninlegluihiuneuszmeannlugmalda Tumsnaaeu

szansmmmadueaslauas

gama  Anududu ‘]J§3J1mﬁ1iﬂ®ﬂi‘|‘1/]§(mg/ml)
(% v/v) Ol-pinene  p-cymene limonene  eucalyptol 7Y-terpinene

qgué’a 0.5 0.01 0.09 0.01 0.12 0.23
(unsIAN) 1.5 0.03 0.27 0.03 0.37 0.70
2.5 0.05 0.46 0.04 0.62 1.17
3.5 0.07 0.64 0.06 0.87 1.63
ey 1 0.02 0.49 0.00 0.00 0.34
(WHENIAY) 2 0.04 0.98 0.00 0.00 0.69
3 0.06 1.47 0.00 0.00 1.03

4 0.08 1.97 0.00 0.00 1.37
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* 4
N1 Nakhonpathom Meteorological Station (2003) tt81¢ Nakhonpathom Meteorological Station

(2004)





