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(n=4) C. maculatus

Table 1- Mean (+SE) percent repellency of three essential oils against Callosobruchus maculatus adults (n=4)

Concentration (u 1.L-1)

Essential oil  Sex 7.69 11.54 15.28 23.08
Male 18.58£0.84b 30.32+1.04c 44.14%1 45g 66.8220.93k
F.vulgare .
female 12.1941.28a 22.50+1.44b 35.65+1.36de 59.28+0.72j
Male 29.29+1.70¢ 37.16+1.43¢f 59.93+1.70j 84.93+2.02m
T. polium
female 22.50+1.44b 32.14+1.19cd 49.83+1.72h 76.0620.671
Male 54.85+2.07i 61.43+1:46j 74.2041.921 95.92+2.35n

S. hortensis
female 41.07+1.09fg 53.61+1.45hi 66.20+0.50k 88.80+0.58m

*means followed by same letter are not significantly different at 5% level (Duncan’s multiple range test)

Sl Segu ol Sl (59, (1) (S 555 Ope 5 (s 2 5 s So) il il o s 8 g 55 4 28 gl =Y Jgur
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Table 2- Results of linear regression analysis of repellency (%) of C. maculatus adults on oil concentration (ul L™ air)

Essential oil Fa.4 P value sex Slop+SE AdJIl{lf ted
1114.22 <0.001 Male 3.15+0.09 0.99
F. vulgare
882.06 <0.001 female 3.09+£0.10 0.98
. 344.77 <0.001 Male 3.77£0.20 0.96
T. polium
730.87 <0.001 female 3.57+0.13 0.98
. 246.06 <0.001 Male 2.74£0.17 0.94
S. hortensis
1357.46 <0.001 female 3.09+0.08 0.99

S0P SHN5k G55 050 5 05588 WL, Gla il S
;,\j)bj\{ BWERYS wf;l.:n oS ol Ol el Ol Srops uf.,\j)\;)‘p Aoy o boly 4 @kj
dadls Gl gme Ol UG Loadlas sy gla bl 51 SO a5l il claclale 1 gs Srops

ssbe Ol i (g5, a0 Sropss SLIs3L (bl clale (181G bl aw a3 (Fiuis0=123.17, P<0.001)



D) ejf}e)}gssﬁﬁtijb L;})\b;)\.ﬂcf L)«;Lw. L;.,\M:Sﬁ) Qljjl‘;.u)): Z()‘)m‘,ab‘j)-’\:}

@ bl 5 (7 Jsd) s edalie ba il il o YL 55 (650058 SISk dops o 2 5 3L Sl 5l
S s ) s e YOX0) ke VL L3 (IVA/AR) (g0 (SAISSL doys op i ol oo
2 A8 S ) o5 el S ClE Sl 03 (Y/RV) (5 S5k dos o eSS 5 wlly el
5 i B e s Sl bl (s 355 lackile plad s IS sbey A sdalie (58
Osee S5 425 S (¥ o) il Slse glab Slenr Susw o b Gropss Sk L6 o S
3 G RupR SIL doss g ls e 5 e S (s 2 350 Slauill SIS s oS sl Ol s

(F Jside) Cols 3y il il

gsbel 4w 555,831 s Comaculatus O\ s sldais )l Ko o (Glire sUasE) SRS SX1a3k Ao 3 Kile ¥ J st
(M=5) s pmilal 55,0 Sode o Lot glachls 3 LS

Table 3- Mean (+SE) Percent oviposition deterrence of C. maculatus treated with three essential oils in different concentrations
for 5 days (n=5)

Concentration
Essential oil (nLL-1)
9.09 27.27 36.36 45.45
F. vulgare 21.23+2.23b 35.27+1.18d 56.73+1.59¢ 70.89+1.21
T. polium 16.09+1.95a 28.08+1.05¢ 47.60+2f 63.69+1.22h
S. hortensis 12.67+1.90a 23.28+1.73bc 40.75+1.92¢ 56.85+0.45¢

*Means followed by same letter are not significantly different at 5% level (Duncan’s multiple range test)
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Table 4- Results of linear regression analysis of oviposition deterrence (%) of C. maculatus adults on concentrations (ul L air) of
three essential oils

Essential oil Fazg Pvalue Slop£SE Adjusted R?

F. vulgare 132.28 <0.001 1.34+0.12 0.87
T. polium 122.75 <0.001 1.31£0.12 0.86
S. hortensis 156.83 <0.001 1.340.11 0.89
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Table 5- Mean(+SE) Percent reduction of F1 adult emergence of C. maculatus treated with three essential oils in different con-
centrations (n=5)

Concentration
Essential oil (nLL-1)
9.09 27.27 36.36 4545
F. vulgare 18.54+1.69b 37.09+3.32cd 56.29+1.14e 76.16+3.05g
T. polium 11.26+2.43a 30.46+3.63¢ 51.66£1.01e 68.87+1.40f
S. hortensis 4.64+1.24a 21.85+2.75b 40.40+2.43d 55.63+2.33¢

*Means followed by same letter are not significantly different at 5% level (Duncan’s multiple range test)
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Table 6- Results of linear regression analysis of F1 adult emergence deterrence (%) of C. maculatus on concentration (ul L' air)
of three essential oils

Essential oil Fag P value SlopSE Adjusted R?
F. vulgare 106.79 <0.001 1.56+0.15 0.84

T. polium 109.05 <0.001 1.59+0.15 0.85

S. hortensis 124.89 <0.001 1.5340.13 0.87
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Abstract

During the past few decades, many investigations have been conducted on different plant prod-
ucts in order to obtain safer and effective alternatives for chemical insecticides to control stored
product insects. In the present study, the effects of essential oils from fennel, Foeniculum vulgare
Miller (Apiaceae), Wall germander, Teucrium polium Boiss. (Lamiaceae) and Summer savory, Sa-
tureja hortensis L. (Lamiaceae) were investigated on behavioral and reproductive activity and adult
emergence of cowpea seed beetle, Callosobruchus maculatus at 28+2 °C and 60+5% R.H. in dark
condition. The results indicated that the repellent activity of essential oils on beetles increased by
increasing oil concentration. At the highest concentration (23.08 ul L™ air), the mean repellency
percentages of fennel, Wall germander and Summer savory oils were 66.82, 84.93 and 95.92% on
males and 59.28, 76.06 and 88.8 % on females, respectively. Males were more susceptible to repel-
lent activity of oils than females. The essential oils of Summer savory and fennel had the most and
the least repellent activity, respectively. The results indicated that reproductive activity of cowpea
seed beetle decreased by increasing oil concentration. At the highest concentration (45.45 ul L
air), oviposition deterrence of fennel, wall germander and summer savory oils were 70.89, 63.69
and 56.85%, respectively. At this concentration, the oils caused 76.16, 68.87 and 55.63% deter-
rency on F1 adult emergence; respectively. The deterrency of fennel oil on oviposition and F, adult
emergence was significantly higher than two other oils. The results suggested that the essential oils
especially that of fennel had an adverse effect on embryonic and larval development, resulting in
the reduction of oviposition and F, progency production.
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