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Table 1 Contact toxicity of L. angustifolia EO against Sitophilus
granarius adults after topical application. For each set of
experiments, mean mortality values followed by different letters

are significantly different at P = 0.05 test).

Table 2 Fumigant toxicity of L. angustifolia EO against Sitophilus
granarius adults in the absence and the presence of food

substrate (100 g wheat grains).

Dose % mortality (mean + S.E.)

(mg/L volume) Substrate absence

Dose % mortality (mean * S.E.) Substrate present
(ug/adult) Exposure time 24 h Exposure time 48 h 47.52 100.0 £ 0.0 a 100.0 £ 0.0 a
449.05 91.7+30a 100.0 + 0.0 a 23.76 100.0 + 0.0 a 46.7+1.7b
224.52 8l7+52a 91.7+30a 11.88 100.0 £ 0.0 a 200 £29c¢
112.26 533+ 6.7b 633 +54b 5.94 933+33a 10.0 £ 0.0d
56.13 467 + 6.7 b 583+52b 297 333+6.0b 10.0+29d
28.06 133+37c 217 +46¢ 1.49 283+60Db 5.0+ 2.9 dc
Control 67+28c 11.7+39¢ 0.74 6.7+1.7c 1.7+ 17dc
LD s =838 LD 5, =58.3 Control 1.7+17c 00+0.0c
(68.2-101.3) (28.6-91.7) LD 50=.57 LD 50 =10.89
(95% F.L., pg/adult) (95% F.L., ug/adult) (1.05-2.37) (5.45-40.60)
LD ,=379.7 LD ¢0=208.3 (95% F.L., ug/adult) (95% F.L., pg/adult)
(283.0-580.1) (124.3-854.4) LD g0 = 4.12 LD go= 47.62
(95% F.L., yg/adult) (95% F.L., pg/adult) (2.66-10.89) (18.89-1897.4)

Source: Germinara et al. (2017)

Wuanslamensednanauinnii 80% (Table 3) dasdudeaiin
2 oy v = gy v aa
NIANBLTINIINNND1ENE TUVUETI99071813TlAT LT50
ag/lua 4.30 Tl Nenududugegn uag 4.93 Halue Ay
Wutdusnan (Figure 3 way Table 4) uonanfdaiseauves
Souza, Carlos, Claudia & Daiany (2016) la@nwnaauiduiie
NINTINVRIUITURDNTEINY InseW1 O, basilicum wazd
Wusilua M. spicata siesent1lUden R dominica Juiinua

ATANYVDILUAINRINNAFBUN 48 T2lUImUITN15U89

(95% F.L., ug/adult) (95% F.L., ug/adult)

Notes: For each set of experiments, mean mortality values followed by different
letters are significantly different at P = 0.05 test).

Source: Germinara et al. (2017)

Coitinho, Jose, Manoel & Claudio (2011) #1A1AMULT U@
(TR) Tngltian LCs, ﬁuaqﬁwﬁwamzmaﬁ'ﬁmmLﬁuﬁwﬁaﬂ'ﬁqm
uay LCs, ‘uaﬁwﬁwamzmaﬁmﬁaa&j Wemenauiduduri
THANN15018 (LCs, uaE LC, o) Wuinmnududuetsiuves
sumelnszmnilfiadwinldsnsnsmenendiudenidiiaiu
Tnefiaududy 30 way 40 pl/L air 1Wens1n15m18 100%
druthifumoussmeade s udvilisnsinsmofadulu

L@ UASIAUDS 20 pL/L air IaelAnn1smefis 709% (Figure 1B)

Table 3 Percent repellency (PR) (£S.E.) of L. angustifolia EO against Sitophilus granarius adults in filter paper disc bioassays after different exposure

times.

Exposure time (min)

Dose (mg/cm?)

30 60 90 120

3.531 950+5.0a 100.0+ 0.0 a 100.0 + 0.0 a 950+5.0a
1.765 950+5.0a 100.0+ 0.0 a 950+5.0a 100.0 + 0.0 a
0.883 100.0 + 0.0 a 950+50a 100.0 + 0.0 a 950+5.0a
0.441 85.0 £ 9.6 ab 100.0+ 0.0 a 90.0 £ 5.8 a 90.0+£58a
0.221 55.0+ 126 b 60.0+0.0b 550+ 126 b 450+ 17.1¢c
0.110 60.0+8.2b 250+9.6 c 150+ 126 ¢ 50+9.6c
0.055 200+8.2c 250+9.6 c 25.0 + 9.6 bc 200+ 116¢c

F 15.65 41.68 25.73 18.81

Df 6 6 6 6

P <0.001 < 0.001 < 0.001 < 0.001

Notes: Values in the same column followed by different letters are significantly different at P < 0.05 (Tukey HSD test).

Source: Germinara et al. (2017)
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Figure 1 Mortality of Rhyzopertha dominica following fumigation
with different concentrations of the essential oil of Ocimum
basilicum: (A); Mentha spicata: (B). Source: Souza, Carlos, Claudia

& Daiany (2016)

Singh (2016, pp. 2249-4626) lanaasun1uLd uiiy
mansduialunsiduansauvawoninfuneyssivelsaus
R. officinalis Yeafufndafuisiomaduazmailovosina
e C maculates wazuanwils T. castaneum firnudud
20, 40, 60, 80 waz 100 pL/mL Juiinnanisnegeudi 24 §2lua
WUIMsERUAMITNTY 60 pl/mL VildiAnn1saeveswen
wia 100% 161 LCs, winfu 35 pl/ml Tunasfiannududy
a9an 100 pL/mL vesisuneuszivelsausd THsnsnisme
Yousiuleniins 50% waglisnsinisneanas 229% fiszéiu

AMULINUY LCs, (Figure 2)
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Figure 2 Contact toxicity of essential oils of Rosmarinus officinalis against
Callasobruchus maculates and Tribolium castaneum. 24 h after.

Source: Souza, Carlos, Claudia & Daiany (2016)

Jarrahi, Saeid & Sohrab (2016) la @ w111 Ui e
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AMILTUTURNIA Y (28.12, 40.62, 53.12 Wag 65.62 pL/L air)
wazaALAnA1eTY Nudimnudutugean (65.62 /L air
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TuraefisnsnIsmevesiandaaifies 60% nafiuua
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Figure 3 Percentage mortality of Callosobruchus maculatus and
Sitophilus granarius exposed to essential oil from Thymus

daenensis for various periods.

Table 4 LTss of Thymus daenensis essential oil against

Callosobruchus macolatus and Sitophilus granarius.

Insect Concentration LTso (h)! Slope + SE Chi-square
species (uL/L air) X df =4
C. maculatu 28.12 1.93(1.71 - 2.14) 3.55+0.41 0.71
40.62 1.61(1.42-1.82) 3.02 £ 0.35 1.05
53.12 1.28 (1.09 - 1.46) 2.79 £ 0.32 0.37
65.62 0.94 (0.78 - 1.10) 252+0.28 0.49
S. granarius 28.12 3,07 (2.84 - 3.30) 4.93 + 0.58 1.4
40.62 2.82(2.60 - 3.04) 4.66 + 0.56 0.77
53.12 2.54(2.32 - 2.76) 4.25 +0.55 0.41
65.62 2.36 (2.15 - 2.56) 4.30 + 0.52 0.53

Notes: '95% lower and upper fiducial limits are shown in parenthesis.

Source: Jarrahi, Saeid & Sohrab (2016)

AsmAradufivresiiufuildlunissy wazszezian
Andeiifinadenisvilminnismelusiasilénageu 50%
(LT,) noadoudadandealneneminiunenssneaududu
2.18, 2.81, 3.43, 4.06, 5.00 Uaz 6.25 ul/L air TUSIUIUFT]
PEVINIVaEeU 1-10 Flus vassfignsnsdmandduiutld
dsfumeuszmefinnududy 5.31, 5.93, 6.56, 7.18 uay 7.81
LU dwmsugamuay (Control) 1vaman wuindedaden
gounassunenssnelsiunnnidaeatned (L, =
4.22 way 6.55 pL/L air AUEIRU LCyp = 8.21 wag 8.73 pl/L
air MUa"9U) (Table 5)

Saeidi & Saeid (2013) Lo Anwinisiduanslauuasvos
vsfuneuszmelsauys R officinalis wag flud M. longifolia
sonenutls T. confusum Sufinuavdameaeud ¢ Falus wuin
vifumensemeiiugiussansnmlunislavenudsiissuaing

<

Wudusi (50 pL/L ain) aziuladnuszansninnsiduansla

a

astnsiureuseweiuntiuseansunnnintnsiureuse e lsau

o v a o 4'

A1 v 4 o K o
InadufuTevesenulsesrdfidodAnNseauanuaoiiu 99%

o

(Table 6)
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Table 5 LCs, and LCy, values of Thymus daenensis essential oil to Callosobruchus maculatus and Sitophilus granarius.

Insect species LCso (UL/L air) * LCyo (uL/L air) Slope £ SE df Chi-square (X? P-Value
C. maculatus 4.22 (3.90 - 4.63) 8.21(6.95-10.72 4.44 + 0.56 4 2.68 0.612
S. granarius 6.55 (6.30 - 6.81) 8.73(8.11 - 9.90) 10.27 £ 1.50 3 1.07 0.783

Notes: '95% lower and upper fiducial limits are shown in parenthesis.

Source: Jarrahi, Saeid & Sohrab (2016)

Table 6 Percent repellency (mean + SE) of the essential oils from
Artemisia khorassanica, Rosmarinus officinalis and Mentha

longfolia on Tribolium confusum adults using treated filter paper

test.
Plant Concentration of essential oil
species (u/food)
50 75 100
R. officinalis  9.00 + 0.58a (B) 11.50 + 0.50b (B) 16.50 + 1.26b (A)

M. longifolia  7.50 + 0.50a (B) 29.00 + 3.00a (A) 24.00 + 0.82a (A)

Notes: 'Means followed by the same letter in a column (small letters) and
within a row (capital letters) are not significantly different using Tukey’s test
atp < 0.01.

Source: Saeidi & Saeid (2013)

GEIL

nsldsfunenssmeainanataweed Saudufiv
MINsEUarof9939T1ENE ndsnsmeaeuTivaan 48 Falus
WU 449.05 pg/adult fmnsduiwmenssulunsdlaifidn
@18U5590giwiniu 11.88 me/L wazlunsalidnaniussqey
100 g Wity 47.52 mg/L $38nsn13m1e 100% wazdainu
WuRiwnenislasesdanduinndt 80% fiaududy
0.441 mg/cm2 Fuly dwduihsunensemelsawsd 60 ul/mL
AeliAnnismevesuoauils 100% uazsadandes 50% du
Uszans amnisiduanssusvesinfunenssmelssiiinny
wudiy 28.12 /L air Yinlvisnadadeamegsiie 90% uswunns
P18 75% dMSUR9919819aE wdsann1sduia 4.5 Falus
Waidl Fanudndatunenssivelnsewt 30 uaz 40 pL/L air
AeliAnn1sane 100% vesuead aden vituneussived
Wesiud 20 pUL air deliiinnisme 70% vewendauden
dmiuituneussiveiiug 50 pLL air fuszansamlunisla
woautls MnenutBuidnzmsduiisfifddnennway
arursahuwauldlunisiduarsduuadld ieannie
naununstdansieddansziidudunsie ogrelsiniy
sgdosinsfnviiuislilddeyaiundede wensaiunu

Yestuidauuasdnslulsaiuliivssansnnasgn
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ABSTRACT

The use of essential oils from Lamiaceae that have toxicities by contact, fumigant
and repellency, are another option for protection in various stored insect pests,
including wheat weevil, red flour beetle, cowpea weevil, lesser grain borer. The
study of the toxicity of essential oils from Lamiaceae such as lavender, rosemary,
thyme, basil, spearmint and mint. It was found that the lavender essential oil had
contact toxicity to wheat weevil at 48 hours, with 449.05 pg/adult. It had fumigant
toxicity in the absence of wheat contained with 11.88 mg/L and in the case of
containing 100 g of wheat with 47.52 mg/L. They gave 100% of mortality. And then,
it had repellent toxicity more than 80% on wheat weevil, with 0.441 mg/cm2 or
more. For 60 pL/mL of rosemary essential oil found to cause mortalities with 100%
of red flour beetle and 50% of cowpea weevil. As for the fumigant efficiency of
thyme essential oil with 28.12 pL/L air was the killing agent which caused 90% of
cowpea weevil mortality but the mortality of wheat weevil was 75% after 4.5 hours
of exposure. It also found that 30 and 40 pL/L air of basil essential oil gave 100%
of lesser grain borer mortality. The spearmint essential oil with 20 pL/L air caused
only 70% of wheat weevil mortality. For mint essential oils with 50 pL/L air had
repellency effective on red flour beetle. It can be seen that some of Lamiaceae
essential oils have the potential to prevent stored insect pests. It can be used to
develop insecticides and to replace the use of harmful synthetic chemicals.
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