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Tribolium confusum (Col.: Tenebrionidae)

S odurw (0,5 Juslow!
Sl S sz o Kty oKt (ST asly oDl 5T olKetsls

2985 %) 1125
Sl ST olito i 05,5 o555k sasiils (ST, aorly (cadlal o131 olils

Cewl (6, L3l BT ales 51 Tribolium confusum Duval (Col.: Tenebrionidae) o,1 caioi

Sy gyl SBT (VL & lus @ axgl il o 0, @ ool Oylus a5 g oS Ll 5l as
g 5l ST S (slo s, it S oo oS S5 eolisial liar pgas £
SryodS (S5l g (JalSo i) (FaiS 150 (o), V) (oi59,Y S0 Gubiod (pl )0 .09l e
Vinca minor L. 5.4 «Calotropis procera (Ait.) R. Br (S 5 S ) § il 51350 slao)lasc
A w9, il (g9, Delphinium persicum s ,sL; 5 Zygophyllum fabago L. &3
S AiS w0y £ P ke baoyo B clale jo 8 JKe o lac ol i b ioles b
9Y G9) SiS 2oy VP ke b oy o)las g atls 1) p259)Y Sl o i )Y (59,
Al Gril 5 WB)o0 Lk @l S5 slaolas izmes s 1) (G259 Y Sl (n S
33 slaojlas Gl sls lis JalSo io (555058 (SW)l05k (55, o jlae ST disgy (a9
S50 Sloojlas Gl (Jy 3l 052y JalSo i (5 5050 (FW,I05L )0 (5o giae BT aslllas
Lojlac cpul a5 0g (pl caums Lis mls (pl o)l 0g2g Hlo gme AT alis [l 5 ol

Aol oo G e30 (SNH5k g SaS 90 g LS i Cuols )l

Gy (( SNHIo5k ¢ FaisS je0 ¢ ciSo pi (S35 o lac ‘aj Al rgoadS goslg
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doddo

9 DBl g a0 ba,Lsl ,o (55,9lS SV guame 5l a0 Yo ) e dawgie jeboas oyl 0l 5o
5,1 ais (Moharramipour et al., 2003) og, oo Cuws I LS sl e Jolge
@ o OHled Bl e sl GBI o Seae 51 (SO Glgie 4 Tribolium confusum
)l (e S e g yemnyS Bblie o i 8T nl wiled o )ls ()bl Y game
o! (Hollingsworth et al., 2002; Songa & Reno, 1998) wlei oo o,y s2>s5 LB
Ol cdeay oSl anles e 0)ls Jpame 1) ook slapl; wdss ed kS & Ol i
Ol Castye 5l 5 00,5 035l 055 (65,¥ slaaigy 5 gsdae L 1) o)Ll Jpame omaz 2
QS oo 4ds b O wllSs ladsls 5l e,V g JelSal i ioran aialS 0 Dulia
(Bagheri-Zenouz, 1997)

Sl 5 5 ool s, ST S slaghs, midshane | (K ol Sl
03lall 398 Lo Jdots 4y 4SSl g0 (nl Bpan Lol ol se (piad g dilog p e (GBS
Bell & ) ail oo ol dgaome Jl> jo cawl 00,5 sbml a5 Lo)lee plo 5 Ll (9,
3 oolaiwl jelateds (glos S Clidss o9, (Wilson, 1995; Daglish & Collins, 1999
sheslazwl .l ploxil Jl> jo caiily asils (6568 Jase Congy Olylas a5 sho> GlLLS 5
g 00,8 5l fyggy 5 S atle alS pgens LVADY Lo I iSeyia olalS
Ol 0aisS wli g oael sy GlalS (pl b GBI 508 egi 5l o5 Sl @l (55356
pyoms dloz I (oiae LSl pgan gly (cmlie (23Rl W5 oo GlalS oS el g
O 3L el Cloglie wns jlaze ( Fogdl ale oewliol 151 aS 0 IS (leb S w0 paund
Ol 5l eol; sl il wls Sudglsn SRS 0 PS5 ek plieds (8,
sk 2 )18y 5 (Seislnsed Sl Gl ol asl glacdsbie 5 (4355 1V0- )
SN0l (ot G (( SaiiS je0 Ol Juld a4 o0gr g Ll BT paasa S
(Enan, 2001) Wsi oo Sy 4 e BUS Sow j0 5 5 e g sludss
Al iy Glareay Gy bazme g Glsl sl (09 Sl Jdoa (2LS sloiSe i
S e 551l S 18 Az g 0,00 SBT g pae o Smie Sl iS0t gl a2
SYgame g e eolitul sl JSE cpy 4 alS slaiSe i (55 )las Sl
ailg o SluS 5 ol gy ol biloads [ 5le aid iy sl e o SO, Slae
2 8lr,eaS o alie SY¥game cblsyy jlas Cblis 5 g 13 IS5 5 St A
SlaS 5 5l oolawl 0)50 ,0 (g0l Glllas (Isman, 2006) wil ails oo dzws Jb
o2l .(Isman, 2006; Rajendran & Sriranjini, 2008) &5 )ls 0925 (5,3l Sll ade LS
(Lee etal., 2001) axiws 5,1 SBT gl ol Coomw g YU puses a8 Gl wloS 5
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ABL olas ail aily obhe wiSeris ool Cwd Ses baojlas

sloaiy )Y (g3, o253,Y s (ol o Solanum nigrum L. (Solanaceae) 5,
Vanilla fragrans (Salisb.) (Orchidaceae) a3l g 5, IS o lac o ks Jogil 5 uSJsS
Tripathi et al., ) wols ;Las 1) ady 55, 2255,Y Cudled ¢ Jsibisy 5 Sliwl sl ol o &
!y 1, Curcuma longa L. olS 5 5 pg3, o las i i 51.(2002; Mathur, 2003
oLS ol ojlac jo a8 ah (51 udime (ol g C85 s y5e 5Ll BT S
Caols Slpis> gl a5 oo 59>9 Meron (Thurmeronene Artur o SLS 5
onl osbas (rizmen el Jge o)l sl JiuS 50 olS al pog S g Wl (S e
s,ls S. oryzae 4 Sitophilus granarius L. &b olyis glp goas cwled o olS
o 5l SBIL ol sl aLS GluS 5 4 coges 9,50, g a>g5 (Khazai, 2010)
5 S old Sl ojlas (5038 (SWok 5 (SS90 5 ($BSerie Jlpm)n
Vinca minor L. .4 S, Calotropis procera (Ait.) R. Br g, 5
aied (gs, Delphinium persicum Ws,s\L; S, ¢ Zygophyllum fabago L. &3 &,

23,5 0,

L gy 9 dlge

adlllo 950 HlOLS 9] 2oz
Soslanz 5 Sl sy Slinins S e 5l G yeinl 5 (635 50 liwl oaeb milie 5 (55,0la8
alo blyd o g Jamil o8iolol 4 (g yslaez 5l (g aalllae 550 LS sladisS w00 8

6);4::)La.c LE‘):’ AW 6)3](':‘“’.' le[:,f Slasein - JS""?
Table 1. Characteristics of collected plants for extraction.
Used part

Common name

of plant Family Scientific name (in Persian)
Leaf and Asclepiadaceae Calotropis procera (Ait.) R. Br. Calotropis
flower procera
Leaf Apocynaceae Vinca minor L. Vinca mino
Zygophyllum
Leaf Zygophyllaceae  Zygophyllum fabago L. eurypterum

Leaf Zygophyllaceae  Delphinium persicum Boiss Delphinium zalil
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J=l5 Sl (g5 Gialojl colptio (g3 p058 (S03jlojl 59, ojlas Jl cuyp &l
S V0 B lacclile ;5 Blo J25 50, 45 absé 5l g 2d,S 5 dnlllas 3,00 039, Y
3,90 B,k 4y Slo dcls uew g Lo (550 P> L) LS slaolac 5l as,0 VY
5 aido Ve CridS 5l Gy ol Uil ewlo A kg senile VA glis | b iglo]
posS 3,1 0,5 0 (ol 5 (e o b g5k 4035, V el 0yt Ve laad P s
Ol i (65 030 5l el (glele ) ool alBlil ) A VY Cid 4 g5l jedre Lol jo
Lalyds po By, b o s Bl g, Ll ] an ol o)l (65 59, 0 sy JolS
Gt (o) d VO O s Cughb,y g woguns a0 Y E Y Sloo Ll i 50) iolej]
aduly 5l o pes (Slojl g5 wine S B)led g )Y 59) Vo ok (g 5l g 9 00
.(Nazemi-rafie et al., 2003) o.& acwl>e )
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575 S 55 e S a5 ol Sl b s L S
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Lol Lasciisls 1y oaSTg ¥ 31 g iy auo,0 YEIYY o YANA L g a0 IS (5l o Lad
S L) e 9 S Olie GreS 2o, YOBFEOND (o Sihe b uy S50 sl lac
Cov oY Slall o, o eismed 0,5 ol wuoye B0 cdale jo o)l sl slag,Y
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Table 2. Larvicidal effect of different hexane extracts on 17-day larvae of Tribolium confusun.

Concentration Zygophyllum Delphipium Calotropis Calotropis Vinca mino
eurypterum zalil procera(flower  procera(leaf

50% 84.53+0.03a 79.38+0.0ab 74.22+0.0bc 61.34+0.01de 51.03+0.05gf

25% 74.22+0.01bc 69.07+£0.01cd 56.18+0.02ef 43.294+0.02gh 35.56+0.01ih

12% 51.03£0.02gf  45.87+0.03gf 35.56+0.01ih 30.41+0.0ij 22.68+0.02kj

6% 32.98+0.051 30.41+0.014j 20.1+0.03kl 20.1+0.04k1 12.37+0.01lm

o) s Jol5” ol (9 A58 (slooyliac (SULiS )90 i1

& olas S as ol i b5 Oliis gg, bojlac JasS )90 5l w0 ol
3 oS Sl gl Sous > caols Gl asl acilas  SaisS g0 Cuols L
aS ol lad o)l ass oS Olyis g9, GluS 5 (SaiS 50 do e ol il wisg
g ojlas g aib o Ll )50 slao las 4y Cons 1) SaiiS j90 do,yo (YL b o lac
ols Hlas il jlg a4y 300 gl ols lid 0e5 51 JulS Ot (g4, 1, (SaS > cools
5 g8 oslas oyl o e BB ialejl 0,90 slee lac  SaiiS 90 duoye o &S
aS Gyl Soojlac ol lis 093 1 (SaiS 90 as s AVID ey b cdale
Ao, YY/O ey VY cdale jo ol lid sgs 5l 1) SaiS,e0 woe pymb
(Y Jgaz) ol las 05 51 (SawuS 90

o, i JolS Ol SliKe la o lac SauS 50 51-Y Jgus
Table 3. effect of different concentrations of the extracts on repellency rate of adult’s T.confusum in
laboratory.

Concentration Zygophyllum Delphl_nlum Calotropis Calotropis Vinca mino
eurypterum zalil procera(flower procera(leaf
50% 82.5+0.06a 65+0.02b 50+0.02¢ 32.5+0.02d -20+0.01g
12% 62.5+0.01b 47.5+0.04c 32.5+0.04d 22.5+0.05¢ -32.5+0.03h

ol Sy (59 (LS (sloo)lac (s 1o oS (SHi) b T
S oslasl das sl asllas oy slacdale o aS ol lis Jdog g 4500 ol
Cwddn gl bl 5 (F=115/12; P<0.0001) 5,5 0523 (5,0 sime SN (63,050
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SSI5b E5 2y b Fomb g YL e 4 g g g8 (LS sleolac sl
F o o0 B0 abale (o aS g b wisly ylas og3 ol aid JalS Ol g5 ,050
(F=205/4; P<0.0001) ol Cewoas duo,0 FFAA 5 FONY OS5 a0 55, o35 S5,l05L

50 o)T it JolS o i g pesn Sl g9, BLS sbeolas Glize glackile ;5L -F Jouo
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Table 4. effect of different concentrations of the extracts on inhibitory reproduction rate of adult’s
T.confusum in laboratory.

Concentration Zygophyllum Delphi_nium Calotropis Calotropis Vinca mino
eurypterum zalil procera(flower procera(leaf

50% 45.13+0.02 a 45.07+0.01a 45.01+0.01a 44.994+0.01a 44.88+0.02a

25% 45.07+0.01a 45.04+0.01a 44.95+0.02a 44.93+0.02a 44.81+0.03a

12% 45.01+0.01a 44.99+0.0a 44.924+0.01a 44.83+0.04a 44.73+0.0a

2LS o,lac an base 5,058 (S35,105L (2 5pS edel Cawsdy Sledbl ol 5
A oddliie (65 020 (Sl oo, FRIVY s 0 VY cdale jo a5 wil o Ko
S S,50 Kk 5l ojlac w3 VY g YO B slacdale ol cdslin puores
S4>g o s BB vals g iolesl 0,90 oo lac s Lol 0 las 8929 (5 lo Sme M
(F Jgaz) o)ls

a3l plas Sli%e slaolas ;36 cod 039, VY Slag,Y )3 s 5 S e g,y (ow)
S5 LS s o085, 05 ojlac isg 1S 3G Gl ol sleolac aan
Tribolium castaneum &l i> .0 g S e ceb Ricinus Communis (Euphorbiaceae)
Nerium oleander L. o,2;,> Jsibl o lac  yien .(Rauf & Harhap, 1991) s4i o
0,96 geo  Jglie olac  Jdlavandula officinalis chaix = wgogsghaul
s ade ol wdxas g (SaS g0 ( iS o,ie> Cawols glle Ferula assafoetida L.
.(Nazemi rafie et al., 2006) 4o Ephestia kuehniella zeller s,1 o 5
Maesa lanceolata oLS & o 5 Jgbl o,lac Chinfundera et al. (1993)
5 Phyllanthus nummulariifolis Asparagus racemosus .Chenopodium ugandae
s Biompholaria pfeifferi 93> 455 90 (59, |, Crinum zeylanicum
eSS o B g Ve DD /Y Gl 4 LCso b s 4y 9 o, ,» Lymnaea natalensis
Slp il s mpS e Ve gV N BB e 4 LCso 5 Jol 465 sl i (s
LS Jslie lac Fukugama et al. (1993) .wiols olis oo 5 Spe 1) ov pgo 555
«lyls Bombyx mori 4,Y (g5, a5 @o,S ow,, |, Anodendron affine (Apocynaceae)
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Sadgio)l5 w3sSelS 0lS Cangy g ABle ojlas qwjp bg 0gr B, (SWylil cosls
Il sloe Lac Braoussalis et al. (1999) .awl Cawd 4 aidg b, os,lojl a5 sasax
S.oryzae (g5, (iS5 oyi> Glgie a4 |, uili)l 5l ead 5yl aex oS VO CHCL 4
sleolac w8 3 18 aslie 0j50 woye SO g 0 chale (o beojlac 0,5 owy g
Tagetes 4 Aristolochia argentina Flaveria bidentis .Chenopodium multifidum
Gokee et al., (2006) .wols ojlas 70 cdale ;o 70+ YL iS5 o,ix coled erecta
Xanthium  Artemisia vulgaris MHedera helix kLS Jsle olac coww
Salvia Chenopodium album . Sambucus nigra.Humulus lupulus strumarium
Ssguw (g3, J=lye 55, 1, Verbascum songaricumg Lolium temulentum.officinalis
9 Pl B Jsl o 9)¥ 695 (039 059) 1+ ojlas yo 5l i (e 99 10305 (g 2 9ol IS
H. lupulus o las Lis 5 scils olals sl jo Sl 50 a5 al (gl @b o i
TAE 5 F o oY Slals F+ sl corge olas ol e 5 jige 0,i> Jolie e o,
LE5 o AV Y Ve s A e B S e 5,Y 6l LCsp 030, 5 Y o 5,Y Slals
M. o,lac 0g oyl Lol cuS 5 olaie 4 i sgime 4555 g J5 o las ael Caws 4
obes Owusu (2001) 552 51 Jsijsl o Jobs wisilisn s iz 52 salicifolia
JysS Gl Ocimum viride S, S Jlogpep! + %0 sleo,lac a5 ol
S9y rdem sladss (SasS je0 cudlad ol ol g 5390 S 0Oryzae 5 T. castaneum
Gl eyid (koo 50 255 (e IV L le o oy Ve U ojlae cpl sl elST ol i
Aoy S cdale L Calotropis procera s il o lac ol als 7Y0 5l peS & 1, &l i
ol olal soys g ol eoliiwl owled y50 4 Lipaphis erysimi (Kalt.) aws ade
.(Srivastava & Guleria, 2003) ow! cews 4 7YY/Y -
SHS e Cools gl o jlas (nl 5l (S oS ol lad el Jee 4y gl
Pascual-Villalobos & Robledo (1999) s.éx L guls ol disg JolS Olis 6l p

o, aid g9, 1) w8 Jplie 5 il (SRR ojlac S a5 culy callas Lo ,as
Sgud 0diiS 590 9,Y (59, gd Jyle ojlac a5 wisls lis 9 Wo S v, T. Castaneum
S hls By (Al ojlas fizmen g 09 0aiS 50 TV -0 S8 o)las Jy
obew Jalb ails sl o lac 25 08 5 (SS90 L3l Asawalam (2006) .og  SauS
ol (SaS e wadale iol@l b oS e, S.zeamais s, |, Piper guineense
392 00iiS 550 1A0-A+ il o5 Lo 1Y o ojlac 5 Lo B cdale cdl
LS L4 olae wd asie Yeoo Jlo o ol 5 Wall olidss bl

ool glyls T. castaneum o1 ais ML ol i> 49, Aphanamixis polystachya
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Yool Jlo o ol )Ken g Fields ldllae wlul o all co adas Saijlozl g (SausS g0
SS90 ol slls T. castaneum o1 as i (g4, 9956 oLS o,lac 4 o asuie
(Khazai, 2010) w50 o
oS Ol 595 iy 055 S,050 5151 sael cews & slaesls I Jol> gl
O 5 e Sppess Sl S ghls iulesl 5,50 sleejlac 4 vas o ol
5 ,lai 029 (gl gre WS 65, o5 S5k a5l o lac el slacdale
&S cdb Gl o) aned 5y 055 (T3l daojlae clile Gl L Galesl o
Sy v SNk Pl gy p lodged IS 1) gadge (nl s (AlSe (e
G b Sgiwl o)lac g sanl Cuvs 4 Piper cubeba L. olS ogo 3l 45 Sgiwl ojlac
S9y S weies w9 oYl Thymus wulgaris L. 5 aly> 5l odwl caws
VYA &hg0 4 aian g0 b oole Jawgi ool ailas slapss a5 ols o )Las T. castaneum
S sy oibesl @l (Khazai, 2010) ol o 2alS as,s £FI5 5 OVIY o YY/O o
5 Jatropha gossypifolia L. Sapium indicum L. slaals sleo,lac (5,5,L Lials
@ o ,lac d4on a5 ol Las T. confusum 4 T. castaneum sq, Theretia neriifolia L.
o bas daojlas (Lo AT Wak oud 53 Dliie 0 ()90l e cel g pRetn b
2 Gy LialS el iolesl 0,90 slao,lac auis L awslie ,o J. gossypifolia 4
olS o,lac I Dunkel & Sears (1998) .(Khazai, 2010) «ous T. castaneum s ,q,bL
Rhyzoperta 5 T. castaneum Plodia interpunctata g, |, Artemisia tridentate
by JolS job 4y oyl (65 055 ols lis s 5 isls J18 ) s 0,50 dOminica F.
o)lac ols oLz 1430 Jle ,o Talukder & Howse  jisle;! mls (Khazai, 2010) o
Khazai, )o)ls o)l ail 59, spesd Sai)lol il Aphananixis polystachya olS

Sz sl anS plpe 4 pllS Gl 5l Glg oo eSS sle Gialel plsl L2010
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