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ABSTRACT

The study aimed to’evaluate the efficiency of essential oils obtained from twenty-two selected
medicinal plants namely; clove, cucalyptus. cinnamon, line. pomelo, kefir lime. tangerine, galqngal.
ginger, cassumunar, ginger-round siam- cardamom.unneric.-betel vine. pepper. lemon. grass. citronella
grass. sweet basil, soapnut tree, star anisc. marigold. bitter bush-and, dill_in controlling four stored product
inscet pests namely: red flour beetle (Zvibolium  castanewm (Herbst)) lesser Q‘ain borers (Rinzopertha
dominica (Fabricius)) saw-toothed ‘grain_bectle. (Onyzaephilios strinamensis (Linnacus)) and- maize
weevil (Sitophilus zeamais Motshulsdy) by, using various control imethods.

The insecticidal property of‘essential oils obtained. from-twenty-two,sclected medicinal plants
against adult of saw=toothed. grain beetle ‘Was investigated by, using fumization method in 24 h.
As preliminary test, each plant essential o1l was applied in-vial sized 40 cm’ in which contained 20 adults.
The concentrations of 25, 50-pl/Lair cssential oils were applied and 95% _ethanol was used as the
control. The experiment was designed ‘in.six comp]efe]y randomized . replicates (CRD). Then the
mortality of saw-toothed grain beetle was observed at 24"h. The result showed that at concentration of
50 pl/Lair, plant essential oils namely; clove, cinnamon, galanga, cassumunar ginger, lemon grass,
citronella grass, sweet basil, star anise, marigold and dill could kill more than 95%. Where at
concentration of 25 pl/Lair showed that plant essential oils namely; clove, lemon grass, sweet basil,
star anise, marigold and dill could kill the insect more than 75%

They insecticidal property of essential oils obtained from those four selected medicinal plants,
namely; clove, lemon grass, star anise and dill against adults of red flour beetle, lesser grain borer, saw-
toothed grain beetle and maize weevil was investigated by using fumigation method in 24 h.

As preliminary test, each plant essential oil was applied in vial sized 40 cm’ in which contained 20 adults.



v

The plant essential oils at the concentrations of 5, 10, 15, 20, 25 ul/Lair were applied and 95% ethanol was
used as the control. The experiment was designed in six completely randomized replicates (CRD).
Based up on 24 h LC,, values, the essential oil of star anise showed the most toxic effect to the saw-toothed
grain beetle, lesser grain borer and maize weevil in which presented high activity of 7.17, 9.89 and 11.15
pl/Lair, respectively, followed by to red flour beetle, showed of 16.06 pl/Lair.

Repellency property of essential oils of those four medicinal plants namely; clove, lemon grass,
star anise and dill against adults of red flour beetle, saw-toothed grain beetle and maize weevil was
performed. The bioassay method was choice test in Petri-dish at concentrations of 0.008 ,0.08 pl/cmz
and 95% ethanol was used as the control. Ten insects.were placed on Petri-dish. The experiment was
designed in three completely randomized-teplicates (CRD). Thé insect n'umber on cach half filter paper
was counted at 1. 2. 3, 4, 5, 6,12 and 24 h-Reppellency percentage-was calculated. according to Pascual-
Villalobos and Robledo (1998). The result showed that in general, at 0.008 p]/cm: concentration. there
was no any effect to the insects. Whereas; at.0.08 pl/cm3 concentration essential oil of lemon grass
showed the most repelleney effect ;0 adults of saw-toothed grain beetle and maize weevil with more
than 40% repellence in'§ hi The essential oils of clove and lemon grass gave the cffect to red flour
beetle with more than 40% repellence in24 h.

From the insccticidal property of cssential oils, star anisc has-the highest Jevel ofltoxicity against
adults these two selected, inseet namely; red ' flour beetle and maize ‘weevil ‘which-werc investigated by
funigation method in 24 h-using Knockdown chamber machine at the concentrations 0f'12.5,25, 37.5. 50
ul/Lair. Cargo rice which wasipacked-in bag weights 0, 250, 500, 750-and 1000 g in'volune of 6 ml were
applied and 95% cthanol was used as:the control. Amount of 20 and 100 adults’of red flour bectle and
maize weevil, respectively. The experiment was designed in three completely randomized replicates
(CRD). The result showed that at concentration of SO l/Lair at 0, 250, 500, 750 and 1000 g of cargo
rice. Effective of essential oil:. star anise, could kill 100% red flour beetle based up on 24 h LC,, values,
-7.99, 10.31, 11.00, 12.76 and 16.32 pl/Lair respectively, whereas essential oil, star anise, could kill maize
weevil in low level at 250, 500, 750 and 1000 g of cargo rice based Ll}; on 24 h LC,, values, 10.31, 11.00,

12.76 and 16.32 pl/Lair respectively. But 0 of cargo rice could kill completely 100% maize weevil LC,,

values, 7.99 pl/Lair.



naanssndszmea

s <

o =Y o o Y o o o 2 o a Lo o
mmu‘wumauumzs%augsm”lﬂmzmmuzmuazmﬂinywm NA.AT. DIUIBUNTAIY

] ’
v a a

o9 a a ¢ A Y a =3 o Y 4
21138fmuguInetinus fnganldfmuSow uuzih nazasnasuud lvaunseiaineriinug
t 4
as =1
atufivuassauysel y/ 186

g
= v a o

YVBNSTVIDUNTLAN AUITIAAND yuuIuw WnIxmisHruIgnishiay Aueg
= o a v o o Yo_ 18
malulagmsinyas ao1iuma TuTadwszaomndudgunmsaiansziis fneoldmilsnun
Dayn1aae luisesweimsvaans uazmis 1dinseelioinoimas lukesdfiams soulldens
'S a1 = a aw o o ¥ o A a o u‘: dy
auins el nsaln e ReIny NuITe ueziiaslalumsvinanafinus luas el
YONSIWVDUNITAUNUAUT A YunsHINeTduns dszdTlatnlszun 2557 sneanitiv
G v
walulagnszaoundudunmis
YONIIVVDINTFAMATBLASIBUSAS IgaAneuliMmATTa uagns aduayu luynadu
UDZVDVBURNWDNY W9 1as¥a39. atv1ar e Tulalntsnaads anznn Tu1adnisinyas

aonfunaluladwsgromnd udmunuisaianizl insoiysiludoya domusnue uag

faslalunnqamuzaisel
gaieinuamasdselomininasnineinusadui-Siwivouoiiiansoua

M
=1

oo ) ’ o o 3 o
suzASINa uazAlwsznun Y 43303 dnanudluanueynszHannan M Lo 1Y

IS W e
VOUNWILAMLUDINE

23671 BULATINA



Vi

e/
13U

A1
UM OO MY N I
UNARO IO e 1
AR RNSSNU S S I v
AR 1L I Vi
SR B V131 L N OO VI
VSN A%

d‘ o

ynf 1 unih

' ~{ o0 o
L1 anuitlwuuasamnuddeaatlyva o N 1
1.2 anugeninduas TagussaadunantsAnEn oL e 3
1.3 UBUIANIS Y 0 L P4 PLl 2 0] Naea N PN - LI \ W 3
- ' v
1.4 waRalidn e lofy” pat WaC 3/ VE \C )N pdh ™M 4 \\ 3
d' a Qs a' d' 9) -
UNN 2 UYL RN oo Y ettt W oo .8~ 1K . 4
2.1 wndit b lsaund @|d * qeeattEmEy 1 < AN & J). . 4
211 woanil (red flourbeetle) o o e 4
212 waawatlow (lesser grain borer) > N o= S ry..... ...5
2 R

213  uoaduiADy (saw=toothed grainbeetle). 6
214 Mraanunluaimaize weevil) O A 6
22 mstleatuimdaunasiagtulsufu ) Lo\ o 10
221 mstlesrudwalao el 10
2.2.1.1 3508 (Mechanical control) . 10
2.2.1.2 50MMUMN (physical contrl) 10
2.2.1.3 3IN1990N (Biological control) . 11
222  mstlesdudwaleoldemsnd 11
2.2.2.1 a15emuad (Insecticide) 1
2.2.2.2 @SAWNAIBHUATY (Fumigant) 12
2.3 NUNDNTSING 13

b4
2.3.1 ?JQﬁﬂi%ﬂﬂﬂﬂ?ﬁlﬂﬁﬂ]@ﬂﬁﬁjluﬂﬂiﬁzmEJ 13



23.2

2.4 ayu wsinsrilai I Flumsneaeufuumasing lulsufy

24.]
242
243
244

unfi 3 IFMsANIUNITINY

;’ (-] =3 @
3.1 gunssilumsAuilunisane

3.2 35mMIauiinaIuiag

3.24.1
3242

3243

3244

YN 4 WamIdy

a3l (79)

¥
MsANAIITUNDUT LN EDINTAS

NMUNG (Clove),

nzlad (Lemon grass)

= a a o 8 =3 & 24
msdsunlsnaiuadda g Tulsuiumalflumsnaaes.
o :’ o =) < ) 3
nmsanaiunsuIsimenIniivay Insive v lunisnages
ol Sy P A q v
M3 sathilumensssn nwaeyy Twama s lunisnaan s
ANAADIFEANTNINUD NIUNON I LK INNY Y THIAD N1 ANY

) 9 d' ¥ Y
uazms"lamamaﬂuﬂa MUWPT'J{]?JI! naaNulgo LLGZQ’J\N’N‘UTJIWQ

& o g
M3sesuadag lulsauny
NMISANATINILYONTHUNOINWYTHY 1N

a uy a =) 2 SIENS
maasemhiuneyszmenniaayy e Istumsnasos
msfnuseansamveiniuvaNszinonndiy
' [ =]
Aniuaafng lulsunu
nMsnaaoulszdntmwyesihiunoussmea NNy
' a [~
Aouuadfag lulsunuy

a g a :’ a’
msfinuszaummiuiyveniniunenszme

< '
Tumadluanseluwamenns
= a a :’ a . o )
msAnyseaniamvsaihiuveusamelumsitiuas 1a

Y oy LY ) 3 Y a
mﬂ%umuﬂamzmamﬂwGnaluﬁmwmammi“l‘msa

Vil

24

[\
W

27

27

29



VIH
m3liay (D)

9
. a a 0 ' Qo =
41 asneaeudsza@nimnusainiuvensumennisseuuadfag wlsuhu . . 32
42 mnageuseAniamveniwuvouszmeniniaayy ns
d’d (-4 a =;
aliseduauiluRygeiiga 34

XK A a uy o ) )
43 msanyseans mmveniiuneusunelumsiluas o

Y <
g ISR 36
9/:‘ a P=} o Y A
44 mslhTunsusavenniy luanw @M S 43
UNA 5 FDBUNAMINARDY N N e 45
¥V »
5.1 MINATBUYSEANs Mwvsul ULtV InNRetoalaoy W 45
. o o) Y : ) <1 '
52 msAnEseauautuneseahueysuvolimsuasanuamangy 46
a a : ™ <) '
5.3 msanlseant st wiuvensavelunsduensla. L e \ 47
¥
54 ms i unoussmennRaluamusanIms oS A A\ 48
undi 6 agumamsdvenazdelewants. ) i WO e D
6.1 yillnDato 4 Aln & coamaseEma 1 < AN A s 1) 50
62 ToriAS Ny, BN A Ved Tl A 50
USTUMNIN NN AN AL N 5l
NANUIN 57



AITN

3.1

421

422

423

43.2

433

434

=Sh.

M5UYMITN

¥ 1
siiavesiniunsuszmonniyayy Iwsh g lumsnanes 27
- o
1losEua mSGﬂEJ‘U’lelilﬂuﬂd Tribolium castaneum (Herbst)
¥ v v
1075 M3 AT T URDUTLRIDINRSNINUA 22 THA NAIUVUTU 0 (95% ethanol)
5,10,15,20 082 25 pWLair R 24 AV 34
=1 o ') ..
wWosruamsmevnauoanatlon Rhyzopertha dominica (Fabricius)
¥ ¥ »
1038 M NA 0 1TUNDUSEIT BDINNEWINVA-22 F9ia NATUTU 0 (95% ethanol)
5.10, 15,20 182 25 llair N1 28 FIG L o e 35
S D o A .
wWesiFuaMIMevn ey Oryzaephilus surinamensis(Linn.)
Tae3T M35 ¥R VTUM DN AR BITNNYTIIVLA 22 BHA-DAITNIN, 0.(95% ethanol)
5.10.18.20 082 25 il an n24 ST L 35
o & 4 Y 9. 3
105 IFUANINOVDIAIIV1I NG Sitophilus zeamais (Motshulsdy)
1035 MSSNA0IT LT DU LIV BT INNENIV LA 223 A RANUNDH 0-195%% ethanol)
5. 1d 5. 20 A § Mebatintd 4 SGERRND WO BEL Yy 3 W ) 35
o @ Jao o g : gl @ A e S8 o
alosiuAaaiinisla(aRepenlicnt Index; %RI) VB WIURD NI AWHDINWUABA UAUIY
ueailiihoy (Orvzagphilus surinaimensis (Linnaeus)) Aomsneas i uinenon o

2

a2 N8R 19 RANIRYU 0008 1l s o o )
[~ . o ) :J q/ v & w
oI FuARY NI 18 (YRepenliéntiindex; %R1) wgetiwiumousgfivnInianon uanTy
woauils (Tribolitn castaneum (Herbspy dasmsnansawuimadoniuaiund anm
#1199 AN 0:008 Wl e 20 90t cn e 38
s o o 1 :’ @ -~ " v 8 o
WosiFuAaaiinig 1a (YoRepentient Tidex: %RI) 10U UNDUILNODINNYADA UAN Y
819929817100 (Sitophilus zeamais Motschulsky) 8 2um3neasauuviiniadonluiu
uA2 AaA19 ARMIUTH 0.008 Pl O 38
73 o ] .
wesiguamsmuveaneautla Tribolium castaneum (Herbst) Woail 11098 Oryzaephilus
surinamensis (Linn.) 829939977 Tna Sitophilus zeamais (Motshulsdy) Ha991ANINTS
1 o ac = A 9)
Tavuu 24 4711 Tegdsmsneasswuimadenluomuny 42
o o v & o aaa
wWosiFuamsamevosnuduionoautla (Tribolium castaneum (Herbst) Tag3smasulu
4 Y 1 P
1584 Knockdown chamber #a3misnaaeud o iureNsumennivsrianie A

Dudua19 7 24 ¥ 104 43



M5 UNIITN (719)

& 9/
138N N
sl o v o w Y 9 .
434 wesiBuamsmevesn unuisd 193812 Ina (Sitophilus zeamais Motschulsky)

» v
Tae3Emssuliunses Knockdown chamber #aimsnagaudintiiureussivenInies

AR AANMNTUAY M 24 TS 44



4.1.1

4.1.

]

43.1

X1

U/
TIIUYMN
Y

i
v & w
suduSeuoaudle
(Red Flour Beetle, Tribolium castaneum (Herbst)) . el -8
w & o o
dnandsuonriztley
(Lesser Grain Borer, Rhyzopertha dominica Fabricius) ... ... ... 8
v o o A
s snpaunD
(Sawtoothed Grain Beetle, Oryzacphilus surinamensis (Linnaeus)) ... 9
v o o Y Y . )
Fuau3ud19929912 Tne
(Maize weevil, Sitophilus-zeamais-Meotschulsky)-o o 9
NTUNG (Clove Tree, Sysvgiunt dromaticun (L)Ll sl 19.
az'1a3 (Lemon arass Cymthopogow cirans (De.exNees)) . S L 19
5uv1§uﬂm?m (Staramse, Micium verumHook £) o e o 20
Weonanldon ADill Anerhum eraveolens Linn) 7 /1 00 s e 20
NADAUR BIUUAIUUAIRTOX28x 10 ¢ | i D e e e 25
iASeenausnTL e usHHs lao s msNauA 3 (water distillation)
990 RAHEAT L0rely . W S Wadd "l " o JF 26

Y ] . W
Hifuve nscwnInway nsildsmmsanalagdsnsndudadt’ L 26
naaaulsean nsiviuneustne 1ao35n 13 selnaniivung 40 em' 31
a a o 9 acs =1 A L1

naaeulseans mwmstlums 1a aredsnuuimadonluanwnn 31
NAADUSLENTNMWHINUNDUIZIRDY
1ae35n1550 1119599 Knockdown chamber—=""__. T 31

s 3 o - & . .
WosiFuansmeasd uanIovssuoalwaos (Oryzaephilus surinamensis (Linnacus))
TadE mssugaoiTuneusane N anNe 22 via Aanndudu 50 plL air
N2 32

PN Ve & w A an ) $ W
Wosiduansaeaofuanlovoinoaflwaoy 1agatNsIuA 0N UMoNITIMEIN

¥ v [ »

AENINUA 22 WA NANMINTU 25 pLair N 24N 33

S < Ud ' A 1 3’ o 3
WosiSuamsla (eRepenlient Index; %RD) VBwoATlUADY ABvUNENsTINERINT BAN

Y P 1Y & % a A ¥ A
mumng azlad tazifeudhanldon Semanaaowmuimudenlusuun i 1,2,3,

4.5,6,12 uaz 24 %2139 At utn 0.008 pWair 38



o
MAN

43.2

433

X

@13 TUMN (AD);

9
7“1
s o ) A 1 :’ LY :y/
wesidudms'la (%Repenllent Index; %RI) vosvoaflumosaoiiiuvensumeandonn
Y a Y A Y a A y a
MUNG Glgllﬂi uazmamml,ﬂaaﬂ mﬂmsmamtmuumaman“luinuum niani, 2, 3,
sd o ' v e w o
wWosiyuams la (%Repenllent Index; %RI) voauoautlenetiiunensuvenndonn
v a oy A v = A v
NUNY ﬂgulﬂi waznouduLlaen mammﬂaaauuuumamaﬂﬂlummm's NI 1, 2, 3.
¢a o uh 2N ' g
wWesiduamsla (%Repenllent “Index:- %R1) Adsupaiilanetiniimeusuveanonn
LY P ) & Y = a ¥ el
MUNgG C“lgllﬂﬁ uazoudaaon mvmi‘wﬂamtm‘uumaman‘lumuum NG 1, 2, 3.
34w M R &
wosidudmsla (YeRepenllent- Indéx; %R1) | ¥oddaiemmhiieusemoaInilonn
Y &y a Y = A o Yy
MUNG W&’Ulﬂ'i uazmﬁmmm‘da’on 9’1'JfJfﬂ5'Vlﬂﬁf]QLL'}J‘UNVINLE’!@ﬂtINi]'luLm'J Nt i 2.3,
s ‘ y e &
Lﬂaﬁwummshla {%Repenllent ) Index:  %RI} ‘UEN@UQQJGQQMTNUWﬂiJi%LﬁUiﬂﬂﬂElﬂﬂ

) o AT [ o P g A
ﬂ1uwg ﬂ:ulﬂs LUREN UuGUTJ“.Jaaﬂ ﬂ’JfJﬂ’]ﬁV]ﬂ'ﬂ@'ul‘UUflJ‘V’I']\?La@ﬂllu"lnullﬂ"] nan 1, 2, 3.



3| o
1.1 ansudusnuazanudngvestiym
o 3 o o o« 4 T o [~ ]
wwasdagTulsunvdaluilymdidy iesninnisunsvoroiugvesuwauiuly1dde
2 4 ' < 9 < o ' @ a
Usznnsininlfegnesins) lneuwasfaglulsafuezdimedeanudome i funania
& a Y o Y 'qQ Y a a v =) A J d‘y
FININNAMIIIIIIR0IAIB19END IMifan N Fu R RAANa L sZUIN 5-10% N3 BNINNIT
= o a o0 @ ] 1 ) o Y
min liSudutumsthida dszonvewnsdaglulsadmuianudnvazmsiianld 2 Uszinn
b
o

v a [ ' yo &t
AU 1) ﬂﬂnuﬂ%ummumauaﬂ (External feeder) !LiJﬂQﬂQJJﬁ'VHﬂ'J'IMﬁU'H'IEJmWWZﬂ']UuE)ﬂ ]ﬂﬂ

Q Y a a < o [ a o g Y Y 1A & g
vhldifaye Mveundagnihate dnlamedatuiiuden ldun udedrimsuoaudls nearow

kd
=4

i o v a g =4 4
woaRwden wearuIA1 15 nazimivilsde 2) fadunioTunda-tnternal feeder) uunInauiaY

a ° 1 q < o o v hda =] a4 ' ) v
owaunginwointaluwta inalednnelas g uomuas e lail nilfuvuou azinizdg

&

v a a - e w 3 e '~ o I~ 4
Mol fanuuazR Ay 1N uATUIIT IR Auaudvezinzinaaesnui ity aznoly
< = A‘sl-y s/::i"c'fs/ A v = 0w ac P
Wulnss unasdszinnil laun d29929971) At et do o veadandaon (§10n350410az
WA, 2547)

[

wansEnUTiAe SUKGARaN NSRS L $13 Sasauilniairs pemananhnna s y
voalszmea'lne DnsadnitousTaaniolulsymmingdssen s minolun e 1lseime
TngInsdaithumislugdmioinsiolvaasdlan TS udhiidsenlssue30% N3z0100Y
Tudszimad1ag 1nnda 100 dseme @d RS nazaRE, 2543) FumasdingAanraInLash

o_ o

V »
drfgldun  dr9909dm \ Areeedn Ina weadhmlaen Mdedalden uasfidedims

2

o [ a ° a ~ =] a { g
FaaaunInuuaafagndn primary pesy anunsaiiarondanaianyssimiiluuuasdang fifu

0w o a =] [ e o
mmgmﬂaﬂumsvnmawamwamdmﬁmyﬂ's“lubam‘u L!Naﬁﬁﬂiﬂﬁ'lﬂiyiﬂﬂﬁﬂll'lﬁﬂ M@ﬂu‘ﬂ\‘i

: o v g o 0 ¢ - ] o
woadlwidesuazuoaduuy Seuiluuuasfingsoe (secondary pest) axMaromAanAANATLANTN
a o [ a & a 8w o
¥AIIANIIIA eVDLNAIARg ylaDY (3INE s Ims wazAme. 2539) MsuTNYI91INE
<1 = A o 1 a 1 S @ v [y @ d‘d o q ¥
UNeuNeIBNIi M U3 lna uazdesn mnAuiny bignAssmngudnumzia o1avi v
P 14 d 1 o o a a t
wuasiandveglumsuesniolsuniy dewadh Ifndananismsinuasifeniugydelaous
< W A =t :’ @ A a A 9 v a 1 2 u’z’
pomilu 2 dnyae Ao 1) gydoimidnnsedsa ilewinuuaudh lfaduluuisdunsens
=1 = ' o A aa a A { o
e 2) gudsdiugumn iy ifandu FAalnd ifosmnveudeiuuasdusenu anearuau
A ot P o ' dyig g Y
amlsalesnniiiuannveauuasiiae gdemsen guameemis g hidluidesnisved
dy & o o @ v 9 a8 d o
denseaan (Inysd 9lsnd uazamz. 2531) Tavguma fung. (2533) enund Ry

[ 9 q o o =]
Wi 6 wen w185 uanuBemeiiiseninmadiiatsvosunasdaglulsufiy 22 - 40%



& s 9 Y o) o as Y o ' A
'Llﬂﬂ%'lﬂuﬂ15Lﬂ‘lJ‘U'I'JVl'J!‘lJu!'Jﬁ'IUWHJJﬂ‘lJ'§$ﬁU‘ﬂiyﬁ’lllﬂﬁﬂﬂﬂzﬁl’]ﬂWaTU 1Y neadwhon
(Oryzaephilus  surinamensis  (Linnaeus)) woAuUtl (Tribolium  castaneum (Herbst)) weailon

. <

(Rhyzopertha dominica (Fabricius)) uazA99234 1 Ina (Sitophilus zeamais (Motschulsky)) gl

[ oo a g o a 1 a [ : A
uunadngndAgresduazdaiyisdnnatoriafiadeanudenivodrauin (nsias
N 4 4 g o d { & e .
IUNT WA HATAMUE. 2528 )mumm‘luTiannmmﬂuuumﬁﬁmm%’wusauazzﬂuaumwmﬂﬂa

a o a1t & g o A o 9 v o9 9 o [ A A

Nﬁﬂﬂmm@’]ﬂ‘]53M1ﬂﬂﬂluﬁﬂﬁin‘Uﬂﬁ1ﬂ‘ﬂﬂ'lﬂ‘lﬂ«lﬂ hlﬂllﬂ U119 “U'I'JTWQ D3 HATTYNTBU
& gy ' A a1 ' d A dqud w a o @ o o o
FIUDNINUIIND I NoaddeY Mwansz‘wmamaﬂwwiﬁmﬂmmqﬂummummmxﬂumms
T UL uEdnA16 (Metcalf and Flint. 1979)

Tutlsgiuiinmisdrsranums 1t a lus lud-(Methylbromide) uazWoau (Phosphine)

Tugtduuvvesmssy Tasluilvguudinztensiunsalys luanlglunsdanmsdagianinnds

E)
'
Y -1 o

= ° a 4 o A o S =S w o
Tasfimssintuunialus ludgman 103.85 fuwalk wialus lugsaidlumsiaidamsdidnn 1d9med

[

'
S osa

& @ o w o A [ A o 19 a < a ' v o Y
edlesfiuiida oy nasdagnahiegluan Wumsmiiniidwamduivaoudage 14
s leloulutuyysentraaad denaliusseimanshumlangaiaroiasiiliuaigaas

3 [~ ' b 9 o d‘l a o ° Y = a 4?’ 1 1 '3 q Y a o i .
hledadowmmeqinnosiudrian 1R Tandgaupligavu uaeeaals Aniums lawsa lus
Tudazgnatuquuazoninms 15uialus ludnio 1t wer 2558 darnaleilinig 19eas o afluin
windulnilagiu usida sens oadififos10nAs Aoslds vuzinaluna sl s sine 7-10 Ju

o o = Y ¥ ' =4 g @ L4
Mlvuwasusslaadsanadmminaonsioadu (WHO. 1991 Scligman. 2006 ; fnwual

¢ ¢
s Tagmg. 2552)

1INUNANUIIEUBIFBANGOLNUIS109IUVD S Phiakbuakhao and’ Soonwera (2010) 0%
Cheng etal. (2009 Hi5983ImI1a159iLUAI BT IR ARD 05 lsipsApY IR

'
a A

WieuReumiens IMuu1aie 11e9InMside AN B egvBI T sHaL Mt atuaan 19 1y
' <1 a VA maa b 19 1 = o 1y [~ a aa

@i At iyeedaidian bilsithrwo nuaslinswaumisaofrua sidunenilesin

a3l MIthawAng55uA tagMuipmsiyl e lussswdna deazdinanovag lvo1mis
o c’u‘ :’ % &KX @, g = =] o q ¥ Y =

auiniiiurenszmsddaidumadenlnunmusoin ldlumsaivguuuasldadial

Useaniam uazdessaanansenuminanuawladouilsananaistszneu luaisdiuuag

o
De

NeY

LY 3 @ J @ =) g g dwd < a a ;y Y
aaluinguszaeananuesmsany luastlivadumsneaonisz@nsnwihiiunonsuve
4 I & 9 ] a 1 = & .
nnurayu lwave llunsauguuuaslulsunurienisnfo voaluios  (Oryzaephilus
surinamensis (Linnaeus)) ORIN (Tribolium castaneum (Herbst)) yeAT1tlBY (Rhyzopertha dominica
Qe é
(Fabricius)) Lt0A 39999912 19 (Sitophilus zeamais (Motschulsky)) Tu#oailfiians Fadoyananms
PRy I~ o [ a a '
naaped laanse i uunimenserh 1 1¥1ded1euiase uazifeilse lemigegauninuasns

¥ [
uazdu3lan e ludussugia gunweunss uazdunadoy



o

12 anusjsmneuas Inglsyasnueamsany

A & a a o o A Aa Y
1.2.1 LW@ﬂﬂB1ﬁi$ﬁﬂ‘ﬁﬂ1W‘Ui’NN'liJ‘l-!‘ﬂﬂJJﬁ$!‘Viﬂﬂ'lﬂ‘W‘lﬂ’lllNaﬁluﬂﬁﬂﬁﬂﬂlmmﬂx‘lﬂﬁgiu
< a 4
Tsufiv 4 wialsenoudie ueafludes (Omzacphilus surinamensis (Linnaeus)) Woautl3
yzacp
(Tribolium  castaneum (Herbst)) Noa¥ 1] o3 (Rhyzopertha dominica (Fabricius)) uazA199239 1 Ina

(Sitophilus zeamais (Motschulsky))

A =2 aa Yo o A4 A
1.2.2 !Waﬁﬂy']ﬁ']?‘ﬂuuu UHINTS !La?v'?flﬂ'lﬁLlch'u'u.lu1’7@“§$!Wﬂ%1ﬂwmmlﬂn1zﬁu‘1uﬂ’]j

S o a o 1 g a
muguuuadlulsufuinam 4 siadeinanluaniness

a W
1.3 vauIUANISIDY
¥ » »
M3 3368 IaihnmsAnuiss@niameesiiiuvsusumenniseayu msiamue 22 ¥ila
o v oA =] Ha [~ a = ) % [~ a o« an
uagiimsamdoniyayy Insila ulunygsfiganeunasdag lulsunuu 4 wiia Taoisns
Y aog g d' S 1 =1 & e 9 g
suluraudl 35mssulunia e Knockdown ehamber 18233015 lauvuiimaonluauuia Tu
#osdfiamsmunivunn luladmsnaadis auzmalulabmsnyas aoiima luladns ey

indudrgunisananszale

14 wannaagldsy

a o o o aa ' [ < '
141 nvriavssiduvenssmgIannanil s ans amasnuasdaglu lsanu ldun

. Q. A Q. Y ¥
voawdoY llﬂﬂu‘ﬂﬂ Nﬂﬂ‘ﬁﬁ]‘ﬂ@il HBEA 199NN

ac q ~ > g [~
142 nvgduuunuamuegians gesiiuveusangluntsaruguurasluls iy

vuzanluanIngse



P
Unn 2

(Y Y

Ay aa
NTHIRSTUNEIVD

a 4 o 3 ] Y a A A
waaranamsinyasiiusnu Bidunemnwie 14lumsus Tna uls gl weaiesems
1 o ) o [ g [ @ 4 o O o 1 Y a
avepn 1fssromgnimeainuuasing lulsuny liinadufmseunieduiinse duwwalfina
¥ t 4 v k4
MsgauFoiimin guamelayuims uagnusen uensnfiernfanmsdwieousinies
o Y a a =] d a A Y o (= Y
i ldinanaulifisdsea s niananemsinyasidouamnin udade liifufidesnisvesnana
wazduslaadndae 1aos1099m99u1udL iRannes unznTude Asandns (2546) 310974
o Y g a Sy q o o ) oA 8 Ao o a
drsrvunasdnglulsunuilssddnpludmiaveunnuswi 3lsidfe 15 9in3snal 15 e funay
a o » s I
nod uazlssdyguyuannsaipTntag dsdiRounatam 2545 < Suau 254615 uszoza7 6 1RpY
1 (Y 3 e ' g ] 1 Y 4
wu uwasdng I lsunuiwud g Teud A23923913 deaiitlon uaauth iazueailudon
FowuTiadisnsdinnnigmn 6 kg e 3 15981/ 425 2407 Lae 574 awds S
woaaflon 11109.0. 7,908 5 780 AAWD A5 I autlaivilm 5.3 6.0 A 7.7 §7 A uddy
suameailu@oomii 2.2, 6.8 1ag 1.4 §2 audivy disuSsufoustenasa Sinave wwag

-

@ g < & 1 1 aa
#ng lulsunuvedns 3 153§ hinuaaiuengranmaa (p > 0.05)

»
==

< & o & - ' o
lnonisnanoensaiiluuaddag luls uannyua 4 wile ldus soanilsuaaidey
2 2 Y ISl o w [ o ' @
voatludos uagdi3dnalng lasiinnmdifynazdnemeoisiine sUiTidnpasuay

132 IR MIunINIETIUDLIANITIZINA eI AT

2.1 unasanzlulsafy

(OIgWs TUNE. 2554 ; FINTNOIANTI TR, 2554 ; Yyus1 Funs iR 2547)

2.1.1 Al (red flour beetle) (NTWA-2.1.1)
%6‘31/] neans Tribolium castaneum (Herbst)
1aF Tenebrionidae-
UAY Coleoptera
anwdRguazinpazmshiatn vesutluiluuunifngses secondary pest) Faiflu

AT ° S A g Yo ~ vy ) @ Y o S a o
unasi liaansodaedans 1813 suanudov1e1dd o809 Snasdiiaes uenn1ons

=

4 o 2 A IS A =] Y o Y <7
ﬂ']ﬂV]LLlJﬁ\‘if]u‘VlTLTIEJLiJﬁﬂW%ﬁ]ulﬂu;ﬁiﬂiﬂUlmmmﬁ] ﬂ\‘l"l)%’;ﬁ'll]’lﬁﬂl‘lﬂ'ﬂ'm'lﬂhlﬂ mﬂui’]mﬂwmm

[y

@ & o o Y 9 = ° Y o v a v :;l P =3
ﬁﬂﬁﬂﬁTﬂﬂJﬂlf)\ulﬂ\um$§'} LWT]%ﬁWN’Iiﬂ‘Uﬂ‘]UWMﬂﬂﬁ'Jﬂl'i'J 1/1flmx‘ﬂmMumﬁﬂﬂuagumﬂaﬂuﬁ

Y

a A <  a o do w1 4 5 o [ A a a 1
uazfindumiiu dufiannveudefiduduiwesnun Weriudls e msudnzdmndnduiney



' s a wa [ = oy o w 1 3
JUsndnyuzuazilszda weaudlutluvesdthmatuun iarneudrauuu 013

v a v [
Uszwon 2.3-4.4 ml dudionslald 400-500 Wes munszasy soounnvaunind1n MruzyIT

b 4
A o

-] 1= J a I g o LA 1 ~
violuutls Tulizisneenn s Fum lszilalung 37 Su drgeudidhmaseufernnd uazae
ar 1 w @ @ o & v 9w
ey lundls Mdiaalszuns 21-40 Ju Swzdhdnud szozdludnud 3-7 Ju ndrvauilududnio
aa [y [ v QG a Ao "W oy =] A
2995930 191931 26-40 Tu dudnivealiFineg Iduiuda 6 hou
MSUWINsEIIBUAZHENISszLIR Imsunsnszie lvalan Imsszuialuwnougu
9/ o g A | a =
uazinou sharoutls uazwdeaaasatl luilszmea lnowuyngimauazszuianaoail

A d o A a 1 o ¥ A Y] v @ o
Wy11s waasyiy uthaidanisg $19712 1950ans wa liuds uasmisda’

2.12 wearon (lesser gr.ain borer(ATHT 2.1.2)
%a?wmmam{ Rhyzopertha-dominica (Fabricius)
PRl Bostrychidae

L] Coleoptera

o & [ o o Y

@ 3, [
ANVAINULASANHUENIINIANY Nﬂﬂrﬁ'Jﬂﬂllnjuuuﬁﬂﬁﬂﬁa'lﬂmﬁ]@QGUTJHJ’S@ﬂ IQU

& o v 8 o o o a q a ! I
VlWI'J@E)ullﬁzﬂﬁlﬁwﬁﬂuﬂﬂﬁﬁﬁﬂﬁﬁ']ll'lim‘fll']'VHﬁTUNﬁNﬁﬂ(h?ilm@’ﬂflUJL'ETEJ"WIEJUW{VNSﬂEJ‘L!E]ﬂLLﬁ?,

3 w ) a @ a [} o - [~ @ =V @ @ =3
mulu Taofisonazerdonazdanuegnioludaaunnuiluguaniy vavaindanwuaadi
] v ] oq v 2 A Ay o 2 A v
nuaudl ndnnzesnsmuia audildivaarasialasn wasiiad i euaaduao 1
v v 9D o o o q. Y e & < [ @ o +
dyuananlovzunsainia Rdnseeniollugwinuisase vuaneandInfiunagieduniy
- o q ¥ oA 3 & o P N Yo - a & Y o e
wouFeoonurauildeimsinauiviy deornduilsduasge lvdaghesiiadundmiiaiod
I=~{ 1 g 4 v, S oA o Y 0. Q
wiouuvaaumzse Jsane 11 18 daosud i Tatar weuisolumstuld lna fei ldscuialy
v g A o
Falsupuduq 1a
[ o = @ o o d a4 = [~ a
JUs wanunznazHUseiE pearitlouanauiniuuwasnudsvaandssa
L~ 1 = :’ 9 a e a ] o :;I o |A rq 9
2530 ml jUsrnsenszuondthatmdususs Waduiu dadwrauuaziugonuaglaen
[y o ' o . o A g 3 -
Udoausn menlions lnuumeia e p 11neevMs e ingua 1w oL NN 050 UNTTINIE
o u‘/l a 1 ] Y- ! @t 9
vUNAA ASI02 30 Wod nanad a1 1u1du1nd e 300-500 Wea laziadulualoeulusses 5-7
o Y Y s ' o @ = ' 1 a./ a A v
Fu udrnzdn ldefvegnielumie damueulian 3 ¢ gUs1uwuAIE F1194 szuzrusuaBN
o qw o A o 3 =d Y a o I v 3 A
A3510 4 A53 1da1 21-28 4 iedivou lawmunnazdanudn1e 1 1uuaALA T UAADDNUUND
[~ o o [ o ) Qr d’ v o s o [ A FY s &
Juduands szozioou 6-8 Tu Weasnasiududnivazerdvegluilaend 3-5 Tu 3aeenan
< & v & o o Aa A
WAAINDY191115 AAN 8119933 T30l 1-5 1PDU
’ [ Y v a 9 X o q ¥
MsuNINIZIBITReMIsEIA veaatlouansounsvmouazinld lnavari v
wamsszaduuSnuniie Taemsuns szueanaveariiteunuunnlulsumeuauiou uas

ougH 1y dulafids vuaide Buauu anszeuism vomaside vida 1Tudy



6

A a ' ) A o a 9 ' Y v ¢ do
WEDINIT HANDANIINTIINHAT 1BU ‘UTJL’]Jﬁ’rJﬂ V118 1Ig VT VIVITLAY 31

o P~
181 uazsnad Wudu

2.1.3  weAWMIaRE (saw-toothed grain beetle) (MW 2.1.3)

4 a o« .

FoImeemnans Oryzaephilus surinamensis (Linnaeus)

or Silvanidae

DUAL Coleoptera

anudAguazinsasmshiate veafludeniluuuasdagddnreathnms uae
@ A =) 0‘; @ Y o g kY v 9
ywynanvaigyila wenvindudmumsigiiiaeludnasussygelddndas lasuoailu

: ' o =3 Y Qs o ' a A 3 ada '
wevazliihmuimaaisdiedues Sanuisiiaiodevinmwedsiiady niomaafiisoounnag

da [ w A

v 3 o 4 oA I~ < P o
l!,fsh SUANIISUNSIANDUN NAUNAR fﬂll’]iﬂﬂﬂﬂu&lmﬂ'ﬁiyﬁ‘ﬁ ﬂgﬂlﬂﬁﬂﬁﬁwcﬁllﬂiﬁﬂﬂ‘l‘ﬂllﬂﬂ‘ﬁﬂ

U -3

Y A v oo v a (=3 o Yy o Yo = a é’
1% nozneaflubesidiglifureuinduasigasenvosia Hilvda 185U Fvmomiina

1 @ a wa 2 w 8 e [~ = : 1R
sUsnanBsizuaz I iR veelimdosdufiioduivatuwain Sdimannoed
o w ¥ = g’ v [l 4 [~ 1:’ o dr:’
YUIARIA01IUTZINN 2.5-3:0m] AIHONEADLUINBIN T IUDWBNNDY AUS Y ONE L1955
] £ AR o 94 o Y e & ow = '
UAAUANIUDNNT 19D 6% G st 1l s e n 18 audnSumeaisone W une s
& A Y el m ' aa ) - Py a
AUNY NI uIBNYB 0 A alienslinanniia 19 45-285 Wed lesnaluibluvaudory dv1n

= o = = 1 Q@ ¢ o 9
13873077 ATNIDUUANVDUUAAWTDUUINGA ”1611%$Wﬂmaaumﬂ‘lu 3-57U mmu%mmﬂﬁzmm 2

¥ o E4

o s M : < o o o
dant aonnasiy 2-57 51 Tutanid Iaslfemensiutlaoniui szezsnud 610 Ju 2303
=ta q ¥ o v 3 o Y =} M 2=y "y Y -
FInlH9a1 24-30 | T wudntveglaniu 6:10 1deu uozdisenndulildvsannsnmasuun
k4 < =) 3 < =t [ 3
9113 1R300 uazlinsszinanaentawlsed Tnds uaglsdnminile
MSUNTNTEN ULBLaMITELIn ~ Beafmasenlmsuwsnszatgldnalan Tu
o [ o A =) g ot [ 2 4 oy 3
Yszmednwunndan Innilesd nagdedn szunaminlulaeilvsaneuinuineidinthiandoo

#we1s dnwuhatedaans uazsuReianvaioyiie

2.1.4 923929913100 (maize weevil) (NTNH 2.1.4)
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250 0.0£0.0 C 19.3x1.9 BCb 25.6+4.0 Bb 25.8+0.8 Bb 34.5£1.0 Ab 62.62 0.02 001
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1000 0.0£0.0 C 13.7£1.7 Be 15.3£3.4 Ac 178£1 8 Ac 17.823.3 Ac 96.2K 0.02 001
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Effectiveness of Essential Oils of Medicinal Plants against Saw-toothed Grain Beetle,

Oryzaephilus surinamensis (Linn.)
Wariya Thanasirungku]', Jarongsak Pumnuan' and Ammom InsungIl

I Department ot Plant Production Technology, Faculty of Agricultural Technology,

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

Abstract

Insecticidal property of cssential oils obtained from 22 selected medicinal-plants against adult of saw-
toothed grain bectle. Orzaephilus surinamensis' {Linn.)- was- investigated by using fumigation
method. As preliminary test.—cach oplant esscnnal /o1l ‘'was applied- in  vial-sized 40 em’ with
concentration of 25 ul/L-air cssential oils and 95% ethanol was used as the control: The:mortalitics of
saw-toothed grain beetlewere-observed at 24.h. The ‘result showed that-plant-essential oils namely:
clove (Syzveivm aromdicen (Finn.) Merr.& LM Perry, cinnamon ( Cinnamonum hejolghota’ (Buch.-
Ham.) Sweet). galangaClpiniagalangal Linn.), casswmunar ginger (Zingiber- cassumunar Roxb).
lemon grass (Cvmbopocon. citraius (D-c.cx.Necs)), citronella’ grass (Cyvmbopogon nardus Rendle).
sweet basil (Ocimuin hasilicum Linns), staranise (Hlicium verum Hook ), marigold (Tagetes erccta
Linn.) and dill (Ancthum graveolens Linn.) could kill more than 75% adult beetle at 24 h. Fumigant
effect of those essential oils at various concentrations of 0, 5, 10,:15,.20'and 25 ul/L air against the
Beclle was then evaluated. Based upron'24 h LC,values, the essential oils of star anise showed the
most toxic ci-chl to the insect in which presented-high-activity of 7.170 pl/L air, followed by the
essential oils of dill. marigold. lemon grass, clove and sweet basil, showed of 11.381, 12.528, 12.893,

15.139 and 19.429 ul/L air, respectively.

Key words: fumigation, saw-toothed grain beetle, essential oil
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1. Introduction
Saw-tdothed Grain Beetle is one of the most serious and destructive insect pest of grains stored in
bulk condition. This insect feeds on a variety of products including most grains and grain products,
dried fruits, fast foods, nuts, seeds, yeast, sugar, candy, tobacco, dried meat, and in fact, most plant
products used as human food [1]. Methyl bromide and phosphine have been used as fumigants in
integrated pest management of stored grain insect pests. However, the use of methyl bromide will be
restricted soon due to its ozone depleting properties [2] and it must be used after careful consideration
because of its very high toxicity to warm-blooded animals [3]. Phosphine fumigation may be also
limited in use because evidence is increasing that stored product insects are becoming resistant to the
compound in more than 45 countries [4. 5]. Therefore, an effort.is needed to develop a new
compound to replace the conventional fumigants. Essential oils are potential.alternatives to current
fumigants because of their Jow toxicity-to wann=blooded mammals,-high.volatility.:and fumigation
toxicity to storea grain/insect pests_[6- 7. 8]. I ‘@’ fumigation ‘toxicity  test of essential oils and
monoterpenes, the alcohel and phenolic monoterpencs had the greatest activity against saw-loothed
grain beetle [6]. The objective of this study was to cvaluate cffectiveness of 22 medical plant cssential

oils against adult of saw-toothed grain beetle by using fumigation method.

2. Materials and Methods

2.1 Essential oils;
The essential oils tested were extracied by water distillation from 22 medicinal plant species from

Thailand (Table 1). The obtained cssential oils'werestored-in-a refrigerator-at 12°C.

2.2 Insect cultures
Cultures of the saw-toothed grain beetle was maintained under the temperature without exposure to any
insecticides for several generations. They were rcared on rice in plastic container sized 240 em'. The

adults used in the experiment were 10-15 days post-emergence.
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Table 1. Essential oils of medicinal plants used in the study in order to control saw-toothed grain beetle.

Family/Scientific name

Common name

Plant part

MYRTACEAE

23. Syzygium aromaticum (Linn.)

Merr.&L.M.Perry

24. Eucalyptus globulus 1abill.
LAURACEAE

25. Cinnamomum bejolghota (Buch.-Ham.) Sweet
RUTACEAE

26. Cirrus aurantifolia (Christm.) Swingle

27. Citrus maxima (Burm.f.) Merr.

28. Cizrus hystrix DC.

29. Citrus reticulata-Blanco
ZINGIBERACEAE

30. Alpinia galangal Linn.

o

31. Zingiber officinale Roscoc

32. Zingiber cassumunar Roxb

33. Amomum krervanh Pierre

34. Curcuma longa Linn
PIPERACEAE

35. Piper betel Linn.

36. Piper nigrum Linn.
GRAMINEAE

37. Cymbopogon citratus (Dc.ex Nees)

38. Cymbopogon nardus Rendle
LABIATAE

39. Ocimum basilicum Linn.
SAPINDACEAE

40. Sapindus emarginatus Wall.

ILLICIACEAE

Clove

Eucalyptus

Cinnamon

LLime
Pomelo
Katfir lime

Tangering

Galanga

Ginger

Cassunmmar ginger
Round siam cardamom

Turmeric

Betel vine

Pepper

Lemon grass

Citronclla grass

Sweet basil

Soap nut tree

Dried flower bud

Leaf

Dried bark

Bark
Bark
Bark

Bark

Rhizome

Rhizome

Rhizome
Rhizome

Rhizome

Leaf

Seed

Leaf

Leaf

Leaf

Seed kernel
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41. Hlicium verum Hook.f. Star anise Flower
ASTERACEAE

42. Tugetes erecta Linn. Marigold Leaf
COMPOSITAE

43. Eupatorium odoratum L. Bitter bush Leaf
UMBELLIFERAE

44. Anethum graveolens Linn. Dill Flower

2.3 Fumigant toxicity
The concentration of 50 pl/L air essential oils was used as preliminary test and 95% cthanol was used as
the control. The mortalities of saw-toothed grain, beetle were observed at .24 h. Different amounts of
cssential oils at the doses of 0 (95% ethanol), 5,710,.15. 20 and 25 pl/l..air were placed onto Whatman"
“No. ! filter paper disks of 1 cm diameter. Each filter paper disk was than airdricd for 2 minand placed
on the underside of the screw cap of a glass vial (40 cm’). Twenty adults. saw=toothed grain bcclic were
placed into cach vial (6 Teplicates/dose) without media before, the cap was serewedAightly and the lid
was scaled with parafilm:Insect mortality was checked afier 24 h.

The experiment-was designed in six complelély randomized replicates (CRD). The data
obtained was statistically analyzed by applying analysis-of variance (ANOVA).and Duncan’s multiple

range tests (DMRT). The LD, and LDy were-calculated by the probit method:
3/ ~Result and Discussion

From preliminary test, the result showed that TO“plant~essential oils namely: clove (Syzygium
aromaticum (Linn.) Merr.&L.M.Perry), cinnamon (Cinnamomum  bejolghota (Buch.-Ham.) Sweet),
valanga (Alpinia  galangal Linn.), cassumunar ginger (Zingiber cassunumar Roxb). lemon  grass
(Cymbopogon citratus (De.ex.Nees)), citronella  grass (Cymbopogon nardus  Rendle), sweet  basil
(Ocimum basilicum Linn.), star anise (Ilficium verum Hook.f.), marigold (Tagetes erecta Linn.) and dill
(Anethum graveolens Linn.) could kill 100% saw-toothed grain beetle adult at 24 h (figure 1). Where, at
the concentration of 25 pl/L air, the essential oils of clove, lemon grass, sweet basil, star anise, marigold

and dill could kill more than 75% adult mortality at 24 h (figure 2).
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Fumigant effect of those essential oils at various concentrations of 0, 5, 10, 15, 20 and 25 pl/L
air against saw-toothed grain beetle showed that based upon 24 h LC,, values, the essential oil of star
anise was the most foxic to the insect in with presented high activity of 7.170 ul/L air, followed by thc
essential oils of dill, marigold, lemon grass, clove and sweet basil showed of 11.381, 12.528. 12.893.
15.139 and 19.429 pl/L air, respectively. Based upon 24 h LC,, values, the essential oil of star anise was
still the most toxic to the insect in with presented high activity of 10.712 ul/L air, followed by the
essential oils of dill, marigold, clove, lemon grass and sweet basil showed of 11.381, 12.528, 12.893.
15.139 and 19.429 pl/L ar, respectively (table 2).

Effect of the ethanol crude extract of star-anise to-house fly larvac. Musca domestica 1.. and
their development were determined by a.dipping method. The LC,, to the 2".instar larvac at 24. 48 and
72 h were 7.4x104. 4.1x104 and.3.2x104-mg/l; respectively. The aumber of tested larvac developed 1o
pupae and adults was less than thatof control group [9]. The essential oitof temon grassiaffected to cgg
laid and emergence of adult Cullosobruchus Maculaius [10]. Present study. also revealed that ali the
treatments significantly deterred / repelled-the tested inseets. Lemon grass showed maximum repellency
of 39.75% against Orvzaephilus surinamensis-{11]. The application of high concentrations of these
essential oils (2500 ml/L for.boldo and poleo and 1500 mI/L for clove) compliciely: inhibited growth of

Aspergillus species [ 12].
4., Conclusion

Insccticidal property of some pla.nt cssential otls agamst adult ofsaw-teothed grain bectle.
Orvzaephilus surinamensis (Linn.) was investigated by using fumigation'method. It revealed that the
essential oil of star anise showed the most toxic-effect to the-insect in which presented high activity
and gave LC, value of 7.170 pl/L air. followed by the essential oils of dill, marigold and lemon grass.

which showed of 11.381, 12.528 and 12.893 ul/L air, respectively.
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Table 2 Percentage of mortality of saw-toothed grain beetle, OIyzdephilus surinamensis (Linn.) after

treated with essential oils of medicinal plants at various concentrations at 24 hours by

fumigation method.

% Monality'

Medical LC,, LC,,

Concentration (ul/L air) Slope  SE

Plants (ul/L air)  (pl/L air)

0 5 10 15 20 25

slar anise 0.0£0.0 " 22244.7

A¥]

85.9¢10.1"  992+20™  1000£00™ 1000£00Y 7170 10712 0362 0.033

marigold  0.0:0.0" 143291 251474 7502124™ gs.12219"

Hh sh

100.0£0.0™ 12.528 19812 0.176 0.012

clove
lemon grass

dill

155£13.0™" 16.7£158"™ 4208260 71.02159™ 1000£00 " 15039 23696 0.150 0010

Isal

254£12.5%"  4812278™" 569£236™ 62%2209" 1000200 12893 23920 0.116  0.008

0.0£00"7 30:52%  378:288™ 817476 000200 1000200 11381 15893 0284 0.023

sweetbasil 006007 33#58"  138280% 2752168"" 48921527 ) 7876226 " 19429 29322 0.130 0010

1 . - . .
Means in row followed by the same capital-letter and mecans_in-column followed by the same

common letter were.not significantly different (P<0.05)according to DMRT

(3]

4]
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Figure 1 Percentage of repellent index of essential oils of medicinal plants from clove, lemon grass, star
anise and dill various at 1, 2, 3, 4, 5, 6, 12 and 24 h by Choice-test, A, C, E: concentration of

essential oil at 0.008 pl/cm:, B, D, F: concentration of essential oil at 0.08 pl/cm2
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