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35l 3 il 53 SV pame ol w1y g5 BB S0l 5 obd Lol oS 5 oeS 1Al el 50,V laatay
s om @bl Sl ool G Wl 5 Lol de Jpase JS/00 GVl oS sbactiS
(Zolfagharieh, >4 o Joli 1) (s5lil N guama STV jlade 5l 0150 55 5 (Ahmed, 2002; Abd El-Aziz, 2011)
Y] A S 508 U (lo sgd Sy a e e Y0 J s, Tribolium castaneum Herbst 50 508 an s 2002)
(Rees, 2008) sl Lis blis 51 53 5,1 5 <M Loy (5Ll oY geamme adls

eslizal Ll (L Tl U RS s cp Sl Ll s e S8 e abaed paes Sl eslinad Lol J- s
GV laa 3 dgl 5 )l 51 U Slaccn poms «Ba b Sl gr e plo Lol s 26 cpgen g5 ol 5l 03 28
don 3 St 5 GO OV pame 5 18 Slse a5 T e lledl DLkt 3 gy e s o sian sla ST A
Gl iss Bl O 51y iz (sl ol 455 0F+ 350> Cuslie Eol Ol 5,18 aas S Caslia sl
il ass y Ssd b, sl eslazul (Glob, 1997; Krounic, 1998; Vincent ef al., 2003) LS sl 15 dufib
3y ealinal sl Ko 5 B ool Sl i J a8 shien S el 0 b b ol 51 S LS
ol 4 8 ISy 33 Olgey 4t 1y OF 515 0l Sl g g 5 03,5 3580 J puamms Gy VU 3588 53 Lsws LIS 55
(Ignatowicz, 1995) 5,15 o s pl 55 15 3,558 o 5 i VU cuel s blras LS axdl aiS o b 5633 WT
(Tungbilek ef al., 2003; Conlodd plowil (55l BT J 28 53 s cal ) eslizal b BUSI 3 (ol i 055G

Zolfagharieh et al., 2004; Salehi & Ranjbar-Kabootarkhani, 2005; Khaghani ef al., 2010; Hosseinzadeh et al.,
2011; Hosseinzadeh & Shayesteh, 2011)

Sl ug““’ 5 03 ;-<i> qu:.S sy JL& Y gans’ gLl bl Jas s g,y sl = Sl woaxg L
b oasd oslizal Ko slwd o= b Ssdsba 2an b ol 50 sy iy okl 50 Sus ool fsaeS s
b (S5 gl i, 0556 (Adem & Watterst, 1985; Hallman, 2001) 555 awlS of Jlx| gla ST 5
5 L wnil (oS 5 Ol ) w53 Sy by Ul S5 s 2050 B35 s bS5 0 SSUS Sl
A D 4 axdl 5 e 50 Gl 3L e s dile 05 il i sl Tribolium confusum Sovsor S35 2 OVl o~
Sl 513 0L )T Ja8 a2 o) WS andl 5 bt SIS 55y i ol (Ayvaz et al., 2002) Sl
Coand ol G Sl ol bl asl s andl bl 51 e e L e s L
ol 28 L8axil U sl ;5 Beuvaria bassiana (Bals.) G,)G = Olge ooy 5> (Mehta ef al,, 2004) > S o5
L3 g J.TNLL: osle L awslioys s bajles w53 5 55 g b8l axdl 5o Aol L G')LB
IS 5 b LS 5 sheslanal js (62,8 Lagya obcws jibea oS a5 (El-Sinary & Rizk, 2007)
sylaid e 5 S e Ol WS 55 U (Perovskia atriplicifolia) Jus3) » olS bl 3uils ol 31 0 el (5oL Y]
Loles oo sl 1y (gols pme u_i\j'ﬁ\(,.a SIS Gl sl 0L el @b L3S A s 250

(Ahmadi et al., 2009)
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slaa¥ 5 Llts ailil pa g5y LOT Glaaay dlo bdsdee (b Spe 5 5 03,5 055 (ko o)) 352
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wﬁb— Olgeas (DE) 46 slsS 1 gladle 5 (Glob, 1997; Korunic, 1998; Subramanyam & Roesli, 2000)
JJ,LS éuubj; r.é_ﬂ 6LAkfl>u )\ u_ii o GV AP W v_eju w}-,\j Py J.A gsf.k"..“':";' 6@&50,&.}- 6\).: wb
(Rat LDsy Ol ldlkiey (gl Coons J3ld= 5 Jomes 55 YU (5lL sl |5 ol 4228 Jbis 5o gl bl il
Ll s g ben wligss (Fields, 1998) s ls (o5l oY seame ol ool 3"l 5 5 o5 5 Oral > 5000 mg kg D)
(Shakhsi Zare et al., 2012; Golestan-Hashemi et al., <ol ol rl;_;.l Soksl bl s s wegls S 58 L
2011; Ziaee & Moharramipour, 2010; Shayesteh & Ziaee, 2007; Ziaece & Khashaveh, 2007; Wakil et al., 2005)

G S L L el (Ll BT oS L sl e en U S5l 5 RS gy cptir oS 5 )W BT il J xS
by Olesenr Lsba Lily bl J xS S sla i, (Kavallieratos et al., 2006) L si o J 58 aw)d 4 ol
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Syl L;uji.vl;- SBL 5 pbalis Al oy Sl ey e sl s ol 5dss (Vincent ef al., 2002)
St 33 o phm l U8 g wagls Sk 5 LSS (K5 Ba) 53 oS5 33 e aes 5 01 aleed J S
NG el )3 Sl s
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235 5 31w (Zolfagharieh et al., 2004) A& CL?L}I ay V-V Sl a2 S Ve 500 A lags
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B35 9 4gls S Al of §I -

Vern 500 e glags (oome 53 3,00 Ol i ol LS axdl 5 a0 gls St i Ol o 5 shiea
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A plndl 1SS a3 5 55 ¥4 Sdeay st Glagi ol 3 s IS al s S et il
5 4 3y5e SPSS.I0 i35l 5 Jau s Laesls 5 43,5 plnil ool Sl = b Ll s Ly 551 o oy iyl
g 3 S 03T L 55 Sl alie i onls 13 ey s B 3550 ulg 3 s A S IS (Ol o
3 S il 10 Slueb

@l:.z
3 Jol b eilosl Jaul s s 55T e s (Jals St (505 LS andl 5w slis St adls S ) 2 5
LS ansl il C)Ja.w DR s ansils St il glags ol Ol il lagle; 5o WLl 4 e
Slassy iS5l L dl 2dls Sl ey 53 5 Sl 3em s 5, Y0 5 YA XY OF Y S e Gl e sl
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Tablel- Variance analyzing results of diatomaceous earth and gamma ray doses in different times

Source of df Mean of squares in different days
difference ’ 1d 2d 7d 14d 21d 28d 35d 42d  49d
DE. 2 137 0.037™ 15817 204817 39.148" 15.148" 2817 033 0
Gamma ray 2 1.92° 448 37377 81.148" 982597  68.67 11377 033 0
DE.x Gamma 4  0.148™ 0.425"° 6.48™° 134817 11.59" 6.76™  2.148" 033" 0
Error 20 0433 1.46 3.93 2.93 2.16 0.766  0.233 0.1 0
C.V: 9.24%

Sagmn slE sz pde NS Lo 0 cla.ﬂ 53 Jls sme sl # Ao )5 CJM 03l e Dl s
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Table 2- Means comparison of survival rates of adults after DE. doses treatment in different times

DE. doses Mean of survives after different days
(grkg™) 7d+SE 14d+SE 21d+SE 28d+SE 35d+SE
Control (0) 20 20 20 20 20
0.5 16.11£1.073 13.66+1.049 10.64+1.023 6.43+0.861 1.22+0.223
1 15.44+1.061 11.88+1.034 8+0.892 4.37+0.531  0.77+0.119
1.5 13.55+£1.038 10.62+1.018  6.55+0.877 2.58+0.343 0.111+0.078

S IR 5 s Gls 33 0l s 350 SAOLS asa 5 5 sl BLET o 8 Ve e 5 5 Sl sl 5
(FJsds) do miw 50 WD e Ol CaiS L 50,

ilises a0l 53 L andl jlad 51 e odile 0y Ol i sliad o Kile dwylie —¥J 5

Table 3- Means comparison of survival adults after gamma ray treatment in different times

Gamma ray Mean of survives after different days

doses (Gy) 1d+SE 7d+SE 14d+SE 21d+SE 28d+SE 35d+SE

Control (0) 20 20 20 20 20 20
100 19.42£1.132  17.31+1.064 15+£1.057  9.67+0.925 5.11+0.732 2+0.421
500 18.75£1.113  14.36+1.035 12.25%1.015 4.784£0.636 _0.43+0.107  0.11+0.023
1000 18.57+1.092  13.441+1.022 9+0.923 2.23+0.385  0.21+0.084 0

S 5 e L3l OLES il cdloie slaoles 53 INSECTO® dogilys St 5 W andl il Ol 31 oo 3
L;:ALIl.l].Jﬁu)ﬂi;6L>'-¢J§jl§ﬁDf\/()ﬁ&palﬂblfulé;\'“ SO0y glads Gudb 4 by e olds
.(\‘Jj.,b_-)%;ﬁgﬂgﬁﬁ)w&%ob&@b@wldﬁanj;t{o\jﬂujjli;dupfjlcfﬁ?ﬁ&ij:

ilisee Lok s aegls S 5 LK akdl Gl 53 dlile o) Dl i slia ;,:fdl.,a dans 20 =Y J gl
Table 4- Means comparison of adults survival after gamma ray and DE interactions in different times
Mean of survives after different days

DE x Gamma

14d+SE 21d+SE 28d+SE 35d+SE

DEIGI1 20 20 20 20
DE2G2 16£1.052 14.32+1.031 8.34+0.839  3.33+0.552
DE2G3 13£1.018  10.34+0.985 1.0240.253  0.35+0.128
DE2G4 12+1.012  7.46x0.796  0.66+0.221 0
DE3G2 16+1.052 13.22+1.023  4.67+0.653  2.55+0.443
DE3G3 13.66+1.027 9+0.862  0.33+0.175 0
DE3G4 6+0.749 1.66+0.287 0 0
DE4G2 13+1.018 9.65+0.921 2.33+0.405  0.33+0.175
DE4G3 10+0.952  5.32+0.737 0 0
DE4G4 9+0.862  4.67+0.653 0 0

Gl: Control (0)  DEI1: Control (0)

G2: 100 Gy DE2: 0.5 gr/kg

G3: 500 Gy DE3: 1 gr/kg

G4: 1000 Gy DE4: 1.5 gr/kg

Sow

b Gl s ol et LS St Sl Ol Ol S30S 5 wapls Sl cBlE O SRIHIL

1y ks o d&b— C:L:, 9 (Shakhsi Zare et al., 2012; Ziaee & Moharramipour, 2010 Shayesteh & Ziaee, 2007)
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e cpl 53 e e 05 08U Y5 5 Gldn s g e oS il bl s sl glawis
Dldde )\Kﬁb ks s 5l (Wakil et al., 2005; Ziaee & Khashaveh, 2007; Kabir ef al., 2011) coslodss S S3
T Gy pasls S Il 5 G50 s 53 58 Lol O3 iy 4 018 e o 0l 03 2agils Sb= s VL
U e gls St ciS 4l g5 Adeals 0L oLl L;Lar.tf s f;)’“ Wb (S, ed 4dss castaneum

(Kabir et al., 2011) 5,15 3L
5 3phie i i ol ekt oS Sl e Uil Oley SIS 5 Ll andl 35 Olge SRl L e il (sla e G
(Zolfagharieh et al., 2004; A, Sl Slas 4 Ol 0 5658 Ol e 53 AL 2oy 5, 35 45 a
Celada pde Ol ol ol sl S g Vere glags 3l eslasl aS (s, sbas Hosseinzadeh & Shayesteh, 2011)
ol s ol cllas el i b s opl Sl Jeol s &S (Tungbilek et al., 2003) 555 sl aid K ol
ol s S aoss St bl S Sl e Sl e S YO Oley Sode 5306 S Vv s e G
ol SFeS Oy e 43 33 Hldde pl L (Zolfagharieh et al., 2004) o1 rlk.u" S 0 &Sl J s
Sladss e b5 God pl 55 S e Sl S eslial 4 Ol e 1 5o Gl el Sle S s el S 4 S
ol sl ass JaS laisy Ko 5 LS adl Gl 51 Jools cilie (Glidsd il oils by O ooglize
das el S o olil Ss Oyl e 3 1y LS kBl s lide codl axadly il 38 des e
Sty LS anil 245 eslinal 55 G opl 5> (Ayvaz er al., 2002; El-Sinary et al., 2003; Ahmadi ez al., 2009)
5 0sls 32 aegls S MKA Sl ax g bdas a8l 1) aegls St 5 LS andl 3 ldie Codl g ae sils
IS Shls LS 5 byl Sty e i asbmol OF 1Al 5 Ol ie USG5 S 038 chms
aor il asaxdl Gy 4ol s el wegils S L el s ol w0 e Sl 5 SS5U
Sre dlpe ple 5 B 5 Br € B glagslus JalS Osmen ulas Ll o 3l Ghlse LS 5 dodr sla b,
AL adls ohen b OB 53 bl Bus e GlaenS S S 5 B e L o O s
Slestizal 35 malS skt woae Sl Sl ez ()28 b sy Koo 5 LS 5, il 5,8 (Fallahzadeh, 2011)
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Abstract

The study were done during 2010-2011 to investigate the integrated effects of different doses of
gamma radiation and diatomaceous earth (INSECTQ® on Red Flour Beetle Tribolium castaneum
(Herbst) in laboratory conditions (27+1°C, 60£5% humidity, dark room). In this study, adults of red
flour beetle were grown on mashed corn (50 gram) and then treated with different doses of Gamma
ray (100, 500 and 1000 Gray) and three doses of diatomaceous earth (0.5, 1 and 1.5 g kg™).
Percentage of mortality were recorded after 1, 2,7, 14, 21, 28, 35 and 42 days and compared with
control. Results showed significant differences among various doses of diatomaceous earth (DE) and
Gamma ray and their interactions in most days after treatment. In comparing the means mortality in
different doses of diatomaceous earth (DE) and various doses of Gamma ray, most mortality were
recorded after 35 days in 1.5 gr/kg diatomaceous earth and 1000 Gray Gamma ray separately.

In combination of Gamma ray and diatomaceous earth, most mortalities were recorded after 35
days for 1 and 1.5 g kg (DE) combined with 500 and 1000 gray Gamma ray. It is concluded that 1
gkg' (DE) combined with 500 gray gamma ray is the best combination of the Ireatmants.
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