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Fig. 1- Percent mortality (Mean+SE, n=6) of male and female of C. maculatus and exposed to contact toxicity of Z. multiflora
essential oil after 24h
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essential oil for 24h.

5ol Glasasl sy by i i Lasle 5 5 ol i Conli o duslie 55 5 ba puslol G (yw alis
QJLIL? 4Q:j_5 6))_,4 4¢_~9J.9 UALM\J_idJ._AI Cwdds A\VAR! jY/'/\ u.:fj.?du a:bjjig")\rl}ﬁxjgff Sy
S s o Olgiea Y00 (FNY) dolas ol b ~<X2 =0.07, df =1, P=0.789) Ll J.<~.L<.» Lo uls one
or ed s skl bl 3 e A dsles uslud ol Caa G s esle 5 5 3l s S e Sy bl oy
(X2=017, df=l, P=0683> Lo sdali s 6)‘}u_~v= O (f/\\/) osle E) (V/‘\V) )" Ql)&.}- CA:.:jﬁ jajja;- g,.;w?:
O e A 8 e Gl cpl o ) S bl S nie ok Olgea TV (@EYY) Dol ok ol
(\‘/\V) uf’}':j}_}"—“’l Jul_.u‘ ‘_;l‘}_v &L:.vjf.}a}gﬁdaélﬂ )l‘)ﬁlJJ‘lSJ\J ULJJ J:JL\-J'}J Lé‘)" Ca.:ajﬂ ‘b_’.)a;-ur.::
(=35.09, df=1, P<0.001) 345 (Y/0V) é)'\ﬁ_ﬂi&i_iﬂ ol Sl s ol ) S5 (sl e sba
(G7=27.96, df=1, P<0.001) 55 (Y/+A) (631w pia sl il (6l Cans
ol 3 as sl OLis bglast O3 5 OLLSG b b RIS o3l b gy bl glacl i ailis @Lﬁ
oSl )lbv_;xn ) V| j'<i"\—<:’. k_: (—O/V/\) o3le 9 (—O/VV) j’ Jlj.e‘ ﬁﬁj\.fjﬂ C":‘fﬁ)‘.’: aJolas CA.:U &5)\):""&)*:‘:’JT
j_cﬂjg.fj_ﬁ g OVslas glacoli oy uas o sl uilal 5,50 55 gl ams O7=3.11, df=2, P=0.211)
Pl s g ff oy dolee U .(X2=2.59, df=2, P=0.274) Ll Cewdds (SNY/0V) a3be 5 (SNV/YO) 5 ol i
sl A .(X2=31.47, df=2, P<0.001) —.ils Sls gme ] w5 55t ghacl Sl L ‘_;)'\J:,j&:,ij bl (gl
(=36.26, df=2, P<0.001) dol covusay 35 o3le Ol i 55 pilil 53 Cng iy SVslae Gacul cpn aslie 5550 3
VL lad Can o139 95 skl nglﬂi&iiﬂ oslalgs aas Wsls QLS LGy o jols slis
.Jﬁcffﬁjf:jjj,{:a\//\v d;buLCsoL:oJLAC)‘j:.}L:LOw}JP}LA\ wulw‘byfwu“ﬁa U.LJZQSJ
e 6 VL G shols Lg)‘lﬂ_ﬁi&iiﬂ ol b anslis 53 g g sl LW LGy s LCsp els ulul o
S 6)‘J:_.2w2_3.ijJL&‘J_?\4_:J¢)_:)A (cfﬂfﬁﬁ;-{f’mv)LC% d‘]f g)‘.’-)z“:"f Sy O}LGJJJQ\I;P'

.J_,_v‘)_vC)l,&&é})w}b?_’b\wu‘M‘byf(cfﬂjﬁjj;:a \O\')u]u\ﬂw#}abbgﬁ\f}

\$e



(154-100) T4 Jlo oY oo oF oelid o i Dl aas aslilas

Olabl 330> 5 LCsp s Sl eslinad U il a4y el osle 5 5 Ol i Conle i anglin .() Jgi)
5Ol i Gl Ol ($ol3 sme sl wss g5 sl 5 (65l mdoriusl aslul 53 a3 S sl OLE 0T 740
Gl sy 1 ome 3l s il 51 G (gl 55 LCop el alad o (Y sus) ol 355 o3le
Slesliul Lo i i o ) e puilid pled Conme i damlio (¥ sdr) G316 3505 03le 5 5 ol i
ol LCsg Ol oy (8ul3 smme oslis 5 b esle ol i (g5, 45 sls 0Las 0 740 Olawbsl 350> 5 LCsp e
sl 5 L esls Sl LCop el ol aS 53 S 35 g3 g skl il 5 (53l dont ]
5 0 O Sl aglin sy Spslie usd st glanl banglin 53 (53t sl bl @ S (503 e
L lal LCog Ol pe andllan 3550 Sulal 53 a3 S sls LS 0T 780 Olgabl 330 5 LCop o 51 o3bizad L osle

(Y' J}J;-) il esle C)\JJ.;-‘L:LOU.A;-LZ U'l\ d‘j:"b(.;)bg;” C)}Lﬂﬁj&‘j&}@&

Pl i 59, 93 5 shwl 5 (51 u..,"..:‘,'l s pilol pwled oo u:g‘\ﬁji)éw—ﬂjtgf S ﬁjbi @\JJ—\ Jod>
s lel ol YY 5l s Comaculatus Ob g ()ahais ;g S g 3L 5 5

Table 1- Probit analyses of contact toxicity of L. angustifolia and Z. multiflora essential oils against male and female of C. macu-
latus after 24h

Lethal concentration (plm'z)

No. of t ratio Hetero- g factor (95% CL)
Essential oil Sex insects Intercept Slope geneity (0.95) LC LC
(xSE) (+xSE) 50 90
737 3129
Female 420 -5.78(+0.48) 2.01(x0.17) 11.97 0.90 0.03 (624-878) (2427-4580)
Z. multiflora
598 2473
Male 420 -5.77(£0.47) 2.08(x0.17) 12.30 0.85 0.03 (508-706) (1920-3437)
787 1598
Female 420 12.07(x0.98) 4.17(£ 0.34) 12.26 1.14 0.05 (703-884) (1350-2044)
L. angustifolia
Male 420 11.35( .95) 3.97(+0.33) 12.03 0.92 0.03 719 1510
T o i ) ) (661-781) (1329-1785)
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Table 2- LCss ratios and their respective 95% confidence limits calculated for comparing contact activities of L. angustifolia and
Z. multiflora oils against C. maculatus adults

Subject LCs ratio Confidence limits (95%)
__ Essentiail oil ___ Comparing of insect’s sex resistance to each oil ____ 9LCso: J ICx
Z. multiflora 1.13 (0.97-1.57)™
L. angustifolia 1.06 (0.97-123)™
_______ Sex _______Comparing of oil toxicity on eachsex _____ (ZmLCs:LalCs)
Female 1.07 (0.89-1.29) ™
Male 1.20 (1.00-1.45)"™

¥ The lower and upper 95% confidence limits were calculated according to procedure
described by Robertson and Preisler. 1992.

"™: not significantly differences between crossed LCso, at 5%

*:significantly differences between crossed LCsos at 5%
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Table 3- LCys ratios and their respective 95% confidence limits calculated for comparing contact activities of L. angustifolia and
Z. multiflora oils against C. maculatus adults

Subject LC,y ratio Confidence limits (95%)
___Essentiailoil Comparing of insect’s sex resistance to each oil  QLCop: § LCop
Z. multiflora 1.29 (0.84-1.98) ™
L. angustifolia 1.06 (0.86-1.30)™
oo Sex ! Comparing of oil toxicity on eachsex (ZmLCo: LalCy) .
Female 1.99 (1.41-2.82) *
Male 1.64 (1.18-2.27) *

¥ The lower and upper 95% confidence limits were calculated according procedure described
by Robertson and Preisler. 1992.

™ not significantly differences between crossed LCys at 5%

*:significantly differences between crossed LCos at 5%
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1- Thymol

2- Linalool

3- P-Cymene
4-1,8-Cineol

5- Rosefuran epoxide

6- Menthone

7- Isomenthol

8- Dihydro carvone (trans)
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Table 4- Mean percent germination of cowpea seeds treated by L. angustifolia and Z. multiflora essential oils after 24, 48 and 72
h from application

Treatment Concentration Time(h)
Lg"h) p* 24 48 72

Control - 0.00 27.50 100.00
Aceton - 0.00 15.00 100.00
. 0.80 0.00 27.50 100.00
- multiflora 2.58 0.00 42.50 100.00
L. angustifolia 0.08 0.00 7.50 100.00
- ang 0.15 0.00 17.50 100.00

¥Seeds were impregnated with oils or acetone and were placed in pre-sterilized 9 cm petri dishes
containing sterilized filter paper.

Y¥The concentrations that applied for each oils were LCsp and LCop value that obtained from fumigant
toxicity.
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Table5- Chemical composition of L. angustifolia and Z. multiflora essential oils collected from Mashhad region in 1387

Essential oil Compounds Retention time Koats Index Amount (%)
Thymol 21.73 1291 55
Z. multiflora Linalool 12.75 1094 37.8
p-Cymene 9.76 1025 72
Linalool 12.75 1094 42.8
1,8-Cineol 10.06 1031 234
o Rosefuran epoxide 16.06 1175 14
L. angustifolia Menthone 14.98 1150 6.8
Isomenthol 16.39 1183 52
Dihydro carvone (trans) 17.04 1200 4.3
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2- Headspace Solid-Phase Microextraction
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Contact toxicity of Lavandula angustifolia Mill and Zataria multiflora
Boiss essential oils against the adults of Callosobruchus maculates (F.)
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Abstract

In last decades, many researches have been done on use of botanical compound especially es-
sential oils as insecticides. In the present study, the contact toxicity of Lavandula angustifolia and
Zataria multiflora essential oils was evaluated on both sexes of C. maculatus adults at 29+1°C,
60+5% RH in dark condition. Essential oils were obtained by hydro distillation. The toxicity of
both oils against males and females was positively and significantly associated with concentration.
On the basis of LCs, ratios and their 95% confidence limits, there was no significant difference
between sensitivity of males and females. The L.Cs, values for males were 719 and 598 ;Vll.m'2 and
for females were 787 and 738 pl.m™ for L. angustifolia and Z. multiflora, respectively. Both
essential oils had no negative effect on seed germination of the cowpea. The essential oils analysis
by GC-MS showed that the main compounds of L. angustifolia oil were linalool (42.8%), 1,8-
cineol (23.4%), rosefuran epoxide (14%), menthone (6.8%), isomenthol (5.2%) and dihydro car-
vone (trans) (4.3%) and those of Z. multiflora oil were thymol (55%), linalool (37.8%) and p-
cymene (7.2%). The results suggested that L. angustifolia and Z. multiflora essential oils might be
suitable alternatives to conventional pesticides for protecting pulses against C. maculatus adult.
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