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Tribolium confusum Jaquelin du Val (Col., Tenebrionidae)
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Tribolium confusum Jaquelin du Val (Col., 5, ai_.s .(Bagheri-Zenouz, 1997) X5, s o 5l sslob; Jalse
I iy g BB ool 4l M s s 4 oS .LJJ» Sladiay (5Ll sl ge aga oL 5| Tenebrionidae)
3l aJ‘}SaJ}_ﬂJP ‘_;})‘Y 6[—54:«-&‘9.!:} &jﬁ.hbb ol J_,M (Crasr e u'.:':'\‘}—é‘ Q.LOM&L ‘.L'Sk;a 35l
Sl s sle 5 ool OV e s . blam (gl s 035 -l .(Bagheri-Zenouz, 1997) JalS o i ol s 96 40
c&)l_u\ &L‘he.})}i‘)_"l S o= ‘_;IJ"L;J .>l_‘>;«~\ cuu,lja‘/.&;- “ ¢JU.A ‘_;Lh)l}s kfl'l.«vljﬁ‘]:.}a.- S NS e BERTES
Jbilou ez al., 2006; Champ & Dyte, 1976) ol sl (s ls Ll sLaduzm sl sl 5 JEAS G an o samus
Cgr i (b psa o5 Dl sl ol e b slbao s e 5 LI (Huang et al., 1997;
(Tunc et al., 2000) Cl 5 11 Szl olad p o 5l combin 03500
33 AS gl bl b s OLS ale s ods A 5 slge (dm sla 2SCST W5 (gl 6sdll e 5l S
o 5 2,5 o 0525 O5emS1 5 55 plp 53 S 03 S els3 S o sime ot DLS 5 L anlie
S S s oM VAAr JLe 51 (Isman, 2000; Baghalian & Naghdi-Badi, 2000) .,ls Ol llies <l 0 S
SG bl s 0 pSU oS slids b (Rajendran & Srirangini, 2008) ol 4l 5530 OLSLS 5 5 s sl
Sl 4 S g il Ol i g, Lol Al glacd plie s OS5l gl ol 5 Sl
v_ﬂjts &5 53 (Huang et al., 20005 Huang etal., 1997) Cosl ol SUl & LS OLS 5 5 5 sladisas
Tribolium s, b bl ol gle s ls s Al scoparia s Artemisia sieberi awys &8 53 ailal
oS lul gladss Swls3b Slgl exas (Negahban & Moharramipour, 2006) A esls 0L castaneum
b .(Sahaf & Moharramipour, 2009) ol oais 5|58 T. castaneum 5,0 o8 aius ale y Co copticum O\
ads , cinnamaldehyde s methyleugenol dsoeugenol eugenol _alS LS5 lods do clls Sliis
oalaal oS t;.-of 3l .(Huang er al., 2002; Huang & Ho, 1998) A& osls OLiS Sitophilus zeamais s T. castaneum
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(Sahaf & Moharramipour, 2009) Lids (¢ ,l4eS g 455 ¥ (glos 55 sty 053 5 (Ghuatas 55 anS
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o Kl 3 g Syt B S35 SaS w4 0L s e QLS sk il 2l el S
S8 4y e OF al e 1Yo b eles S8l s 05 5k 0 S Frs pens od 08 00 (58 il
Sl S eilal oy ke s (6,8 pild o gendes 4z 55 Vov gles s (clevenger) (gladud S olul o&us
Oy b5 otd (S0l s Sl S Lol 53 a5l ol (soslmer Slamlil o g 4ids Y1+ el
SIS oo 53 ¥ (los 3 oy U3 esien T iss b ) oo Vo i (laldciicd g 0555 e3lina
(Sahaf & Moharramipour, 2009) L.
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a5k g el i) s 00 53 5T SV BTG e D5 S ks 35T O gl e
Tl edd LSS lacigs i any ;) WLl 8,5 SO Sy Ol sl 51 25 Sn Yoo s SGS
b lds )l ogn s ol Y e w5 i 556 ,m & eSS 4 BL1 sles 3 (IS sl
POE O ol Susby 5 egeede a3 YV E Y glos 55 Coll YF Sea 63 s e L3 S Sl
2 olS o (Yeeeo¥erve ppm) olal 5l calies glaclile 5l )y S 00 L S 8 L (IS Ao s
oslizad I Ol g w0l 3l Slislashipled o oS ol 0T 51 s el Sl & poay 0S5 slass (sl
Yo b s D sk 5l e deslaul Merck ¢S5 W) 8) Rl Ol 1y S 00 5l Jais sl s
auumﬁau@wﬁM;uumQM@sgj@awvgpapw\~ Lol ea (o3, S sue
3 2358 il S0 s Tl (o Sesll Sl i 55 oo,] slacews 035 SlesT il 53 s
(Huang e 23 8 amlowe 5100, oy slagdis sla ol 5 Lds 035 o Sl pim 5 63,1 slacaus el VY
al., 2000)
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Efficiency of Conversion of Ingested Food ( ECI) ois o3, 95 5l3& Jis o8 d

%ECI = (RGR %100
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Feeding Deterrence Index (FDI) (5! a4 (S ,0530 Lals —»
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Table 1- Correlation within concentrations of Cuminum cyminum and Carum copticum with nutritional indices of
Tribolium confusum adults

Concentration (2000-40000 ppm)

Essential oil Nutritional indices

Pearson Correlation (r)

Cuminum cyminum RGR -0.978™
RCR -0.965™
ECI -0.388™
FDI 0.380™
Carum copticum RGR 0.489™
RCR -0.919”
ECI -0.939”
FDI 0.905"™

** Correlation is significant at the 0.01 level

*Correlation is significant at the 0.05 level

51 4 Bl Sl ke ROR) s by 5 5 055 5 o 025 ool 1 Glono sll8) & ke Y Uyt

Table 2- Mean (Standard Error) effect of C. cyminum and C. copticum essential oils on
Relative Growth Rate (RGR) of T. cofusum adults

Concentration (ppm) Carum cop hI:MG"Il{I (m% (::ZZn ey > t-student (df) P-Value
Control 0.0233+0.00082* 0.0243+ 0.00114 * 0.604(8) 0.0508
2000 0.0136% 0.00066° 0.0210+ 0.00065 * 8.034(8) 0.000
10000 0.0092+ 0.00083 ™ 0.0108+ 0.00046" 1.779(8) 0.113
15000 0.0051+ 0.00085 ¢ 0.0068+ 0.00037 1.931(8) 0.090
20000 -0.0241+ 0.00293¢ 0.0026+ 0.00006 ¢ 8.948(8) 0.000
30000 -0.0252+ 0.00125¢ -0.0243+ 0.00082° -0.092(8) 0.926
40000 -0.0265+0.00169¢ -0.0267+ 0.00153° -0.078(8) 0.939
Mean -0.0033:0.00335 0.0021+0.00324 1.160(68) 0.250

1- Within each stage of each species, means in the same column followed by same letters do not differ
significantly (P> 0.05) in the Tukeys test.
2- Independent t-student test expresses the effect of two essential oils in each concentration

55T g 4 Sl (RCR) e Gyt 5 12 O35 5 5 025 bl 3 loms sa) & 1il ¥ gt

Table 3- Mean (Standard Error) effect of C. cyminum and C. copticum essential oils on Relative
Consumption Rate (RCR) of T. cofusum adults

Concentration (ppm) Carum cop hI:MG"Il{I (m% (::Zin cyminum 3 t-student (df)? P-Value
Control 0.1104+0.00117% 0.1119+0.00392* 0.348(8) 0.737
2000 0.0917+0.00179 ° 0.1046% 0.00249 * 4.233(8) 0.003
10000 0.0712+ 0.00324 © 0.0938+ 0.00431° 4.195(8) 0.003
15000 0.0668+ 0.00195 ¢ 0.0620+ 0.0133 ¢ -1.995(8) 0.081
20000 0.0055+ 0.00105 ¢ 0.03424+ 0.00501¢ 4.919(8) 0.002
30000 0.0029+ 0.00081 ¢ 0.037+ 0.00047 © 0.796(8) 0.449
40000 0.0018+ 0.00033 ¢ 0.0033+ 0.00053 © 2.414(8) 0.042
Mean 0.05+0.00731 0.0591+0.00743 0.866(63) 0.389

1- Within each stage of each species, means in the same column followed by same letters do not differ
significantly (P> 0.05) in the Tukeys test
2- Independent t-student test expresses the effect of two essential oils in each concentration
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Table 4- Mean (Standard Error) effect of C. cyminum and C. copticum essential oils on Efficiency of Conversion of Ingested Food
(ECI) of T. cofusum adults

. ECI(%) 2
Concentration (ppm) Carum copticum vi Cuminum cyminum 3 t-student (df) P-Value
Control 27.32+0.41° 27.75+047% 0.680(8) 0.515
2000 19.06+4.04" 26.63+0.22* 1.882(8) 0.097
10000 20.90+0.66" 19.91+0.42° -1.279(8) 0.237
15000 15.72+1.28° 19.37+0.35* 2.749(8) 0.025
20000 -539.29+167.09® 16.31+0.97" 3.325(8) 0.010
30000 -1234.73+392.23% -706.67+95.83" 1.308(8) 0.227
40000 -1680.00+312.49° -891.67+137.94° 2.308(8) 0.050
Mean -481.5794+131.77199 -212.6248+67.77836 1.815(68) 0.074

1- Within each stage of each species, means in the same column followed by same letters do not differ significantly
(P> 0.05) in the Tukeys test
2- Independent t-student test expresses the effect of two essential oils in each concentration

5T i Bl Sl i (EDD) (gl 05 (S5,0556 Sasls 2 053 5 g 025 il 31 Glome sl 2 il -0 s

Table 5- Mean (Standard Error) effect of C. cyminum and C. copticum essential oils on
Feeding Deterrence Index (FDI) of 7. cofusum adults

. ECI(%) 2
Concentration (ppm) Carum copticum vi Cuminum cyminum’® t-student (df) P-Value
2000 22.70+1.73¢ 15.45+2.21° -2.583(8) 0.032
10000 35.38+1.83" 25.18+2.54¢ -3.263(8) 0.011
15000 37.98+1.31° 41.08+0.43°¢ 2.252(8) 0.054
20000 77.04+1.28% 57.11£2.46° -7.181(8) 0.000
30000 80.70+1.42° 79.88+0.68* -0.520(8) 0.617
40000 82.71+0.64° 80.28+0.73* -2.506(8) 0.037
Mean 56.09+4.595 49.83+4.688 -0.95(58) 0.345

1- Within each stage of each species, means in the same column followed by same letters do not differ significantly
(P> 0.05) in the Tukeys test
2- Independent t-student test expresses the effect of two essential oils in each concentration

51 C. copticum Oy 5 C. cyminum s—wo i OalS ilul gladss Ao Sl o) sbiue 4 Gads 0l 3

e Sl Odi sy o i of j3aS sl e Ol i, I s eslizal gl i glaaxls pba ole il
L bl oml oilesl ol D 53 il oS eslinal 3 o Lo il 51 Cilois glaclils o sl o
3365 M 0,5 5 Aals L lin s Sl st Sl pss Jele 05 Ol 5 (5,503l ROR ol oy Lt
S50 RCR plias ool L 45 S 208 5 o 16 4 Ll 55 Spgoo 3 L oS Dol (i xS 3L
(Liu & Ho, Libs i g0 53 bl 36 & bogs e 15 o o im 035 L2alS 55 e Jolo 4 0T 51 O 5
S5k e ls 5 a i 5le i Ol 0sls 0L 6l 5 23S 13 (6,831l 5,550 ECL Lasls (1999)
52aLS RCR JRGR yslis (La Ll e 50530 L oS 4s S stalice [2bosl ol 55 s eslizad (FDI) 45
DI 0l en La il ke (21350 G e 38 ool 36 Olgan 5 il e lale o 5L s 5 3L
La il ke (il b1k a0 ot blas (2als sl iy (2alS 108 G rean (sl ot Lolas 5 L il il
53 e G 5 BCT Ol il CE G153 33 8 o 115 6 pems Ol 2818 5 0,0 35 (58S sy
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b Ll e YU sle Sl o0 i O3y sl l ol ca)ls (ol e BV e e e ppm L VL slaclale
3L (post — ingestive tOXICity) 4 dsd 31 v Coon

SRGR olie jo backle 5 5o (6 i a8 ol same ) ilel b sl 53 0L bl ol ool o
Sl O 4y a5 S50 53 G ol i 4 03 g 8l Tl s S bl e 1551 L RCR
511 sls e SO OS5 5 e s bl el slacdale s oS 55 S o Lasiis FDI 5 ECI s ol
- e sl dis SWIasL Ol 31 eilal ol glaclale js o> oS 53 a bl &S J= 55 sl ol ECI
Ol as sl ammys 53 01y o [, RCR 3 RGR s ol slomyl Ol 31 Jole 10 d0s 55 Sls )55 00 0 (595 S0l2
Bl S BCL L o o355 gl Lo LIS L 4dis 5l o Cosen 0 po 4253 55 s FDI L (gldis S5k
Wl 4,8 I3 ey g aallan 350 p 55 se nl B e il Dliie

Olpi> 53 ROR i A 5 alS Esb Evodia rutaecarpa Hook. f. et Thomas oS lal b 5o
30355 O35 M 3 e Jele 4085 51 ey Ce BCL 5 Guilil 50 ade ot a8 550 0 anlllae 5 50
o315 Ol slasdllas b .(Liu & Ho, 1999) Lil o ol i 3 RCR 5RGR ials ol Lole glasdss Sw5ls50
2 LECLIE o8 e S e V8 chle 55 IS4l Jite 5 JsSolonl JsSslials U5 o 0 &5 42
S8 oSk OS5 a4 cond Shagn opl s addlee 550 g Sl oS sl (gl pxe S T castaneum
5 Artemisia sieberi Besser w3 455 55 bl oL u) » skhisa id>s s .(Huang ef al., 2002) Lib
Sl i &S Ad esls OGS T castaneum 5,0 wind gladss sls esls s Artemisia scoparia Waldst et Kit
Bl bdas )5S0 slauilal 5 on s Ss o 2 g5Ss Yolale ) ECL s RCR (RGR - 3lie A sl ol
Lsls Ly g0 oo e 5 Blwo 25055 b .(Negahban & Moharramipour, 2006) X3 S o 138 5l 6 i 4055 3|
Vitex pseudo- negundo (Hausskn.) de olin 3h. 5540 slews C. copticum O35 ilul gladss do cools oS
4 4= L (Sahaf & Moharramipour, 2009) .. T. castaneum s, s S ol i s, » Hand- Mzt
A3l e Thymol y Cuminaldehyde .55 4 OL5 5 jowo 3 OLLS Luilul sdias | S5 LS 5 0 5 Lol oS0
SlS 5l b 5Sie oS 5 Olga Ll opl by (Erler, 2005) Col sty S 4 LT 286 i ol 31 &S
by Lol bl ol w0 azel gl 5l e im 4di 5 Cailes ool Jole |5 OLLS cpl il 53 55 5o
Sl aied oy 2l e oMo oS 5 pl Guild &S 3 5e5 Bl 015 e ol G S ol
SUT RS 55 i v 4 Wl e lads Swlsil ol il clea oS glackle s (Khodadoust, 2011)
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Abstract

During recent years, many investigations have been conducted on different plant products in
order to obtain safer and more effective alternatives than chemical insecticides for controlling
stored-product insects. Antifeedant activities of plant essential oils extracted from Cuminum cymi-
num L. and Carum copticum C. B. Clarke using hydro-distillation was tested against Tribolium
confusum Jaquelin du Val. Several experiments were designed to measure the nutritional indices
such as relative growth rate (RGR), relative consumption rate (RCR), efficiency of conversion of
ingested food (ECI) and feeding deterrence index (FDI). Treatments were evaluated by the method
of flour disc bioassay in the dark, at 27+1°C and 65 + 5 % R. H. Aliquots of 50 ml of acetone
(controls) or an acetone solutions of essential oils (2000-40000 ppm) were spread evenly on the
flour discs, then 10 adults insects were. introduced into each treatment. After 72-h, nutritional
indices were calculated. Results demonstrated that nutritional indices were significantly varied as
essential oils concentration increased. In this study, C. copticum was effective than C. cyminum
essential oil and decreased RGR, RCR and ECI significantly in some concentrations. Feeding
deterrence index (FDI) of C.-copticum essential oil was increased significantly as essential oil
concentration increased. The essential oil of C. copticum was more effective on FDI than
C. cyminum in some concentration.
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