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4o dle

5 poie ol 2ilIS Glr s b s 1 Sppoar b s (0L Y a1 i iS5 L L) U
3 sl 53 SV game ol 4 L s BB SLa0LS 5 o LOT CikS 5 aaS 28l Eoly 55,V slaaiy
3o o 3 @bl bl colus B e sl Ll d Jpase S 700 AVl S sbatiS e sl
sphie Jola L Ll OV IS N laie ) Ol 53 5 (Ahmed, 2002; Abd El-Aziz, 2011)
5L losgd Ky a e e Y0 b Tribolium castaneum Herbst S 3 ass (Zolfagharieh, 2002)
(Rees, 2008) ol Lis bli 551 s 5,1 5 oo Lot (Ol o poammn alls ST s ige 5l S

ealizal ol (351 3T ol U8 Jrs cn il b et S8 e aleacd s Sl eslinal ol J s
Slaasn Lol 5008 51 U oo (B b Shiprge ple Lol g U i g0 ol S 0328
St 3 Sl SV pame 5 2108 slse 6, Wl eliladl Sl s gy s 5 2 peae sla ST Ay VL
G ocils Of 1) iz (ol 0 45,8 OF ¢ 350> Cosslin Csl Olis 1S ans T ) Cwslis sl caen )
S oy 3l eslinad (Glob, 1997; Krounic, 1998; Vincent et al., 2003) oS slgio, |, L;gu.fib- sla s,y
S35 gl bl Sl e J RS sk oS ol Kl sl s, ol 3 S "l sl b s
o 1y O 215 053 Sl g 5o 5 03,8 358 Jgemmms Gasas YU 358 yd3 Low L 55, 555 e ealizad L0 5L
b 3 1 508 S e YU el cxils bl LS axdl S e b 035 el ol 4 S IS 55 Ol
oLl ST J 28 55 ey ool 5 eslizad b BLsS1 s (gl Slidss 0486 (Ignatowicz, 1995) )15 o gas
(Tungbilek et al., 2003; Zolfagharieh et al., 2004; Salehi & Ranjbar-Kabootarkhani, 2005; —ledi rl;_;.l
Khaghani et al., 2010; Hosseinzadeh et al., 2011; Hosseinzadeh & Shayesteh, 2011)
Sl (Sae 5o o3 IS et heSe Vaene (Ll SUT J S sla b, 5 Fp Sl w e s L
55 el S5 limsd i b (S5 e b il 3 05 S il 35 RSy Sl ediS s
(S sl iy 05SU (Adem & Watterst, 1985; Hallman, 2001) 553 awuls ol Sl (_;Lauf;jﬂ 36
S5 DA s 53 S sba il SIS s ssse 350 s b eSS 5 SSUS Sl bt
andl 5 s 55 Gl B 51 ey 0lle 03 Ol slas Tribolium confusum S S50 2 0 e L axil
31 53 adcd oy LS andl 5 plerd 58 5 g ks S (Ayvaz ef al, 2002) <3l ia Sdd
3 e ol bl ail i andl b jled 5l e pse ) il slads a4 ol pl Cnli ol LA
sWS s Beuvaria bassiana (Bals.) G,)B = Ol oy 5> (Mehta et al., 2004) 3 S o5 Lo o Ry
Lsg Fpslie baesle b avslies b bajled ann 53 558 Iy (58l andl 5o 15l b 206 ol 1L Ll axl b
IS 5 ek OLS 5 sl eslinad 55 (63 )8 LSgsa pbces jshwea &S aass s (El-Sinary & Rizk, 2007)
o 5 S e Ol LS g, U (Perovskia atriplicifolia)  Jus) s olS il 526 Ol 3o el Ll H)
Lol o sl 1y (gols sns ra‘}""r“ S Gl ol Ol ol s 23S I E e s 2letid
(Ahmadi er al., 2009)

1- Gamma Ray
2- Fumigant
3- Synergism
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e Sl Sl (S s Sl edd a2 e e et SIS i Sl el (S0l Ol e
Sl Com Bl 5 Lame 53 Vo (oL I3 13 ol 428 Jay s 3 (L1 BT il J 28 glaaal
(Fields, 1998) 3,15 s,Ll &Y guama 5l 2wl ol & 5 035 (Rat LDsg Oral > 5000 mg kg ™) ol ke
(Shakhsi Zare ef al., 2012; ol sds ol ()31 ST J 28 53 a5y Sb 3 )5 L b s (ol Sl

Golestan-Hashemi er al., 2011; Ziaece & Moharramipour, 2010; Shayesteh & Ziaee, 2007; Ziaee &
Khashaveh, 2007; Wakil et al., 2005)

S b s el sl ST 8 | ibe oa bl 5 st oS g, oudior a5 (o) ST il J s
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Tablel- Variance analyzing results of diatomaceous earth and gamma ray doses in different times

Source of dt. 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" 15148 2817 033" 0
Gamma ray 2 1.92°  448™ 37377 81.1487 982597 6867 11377 033 0
DE.x Gamma 4  0.148™ 0.425™ 648" 134817  11.59" 6.76"  2.148" 033 0
Error 20 0.433 1.46 3.93 2.93 2.16 0.766  0.233 0.1 0
C.V: 9.24%
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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

Sl e 5 e Sls 33 ol ey 350 Slabes ana 3 5 bl L1 6 S Ve v s 5 Sl a5
() wo w5 WD e Oley CadS L 55,

lises ol 5o L andl e 31 e sdile o) Ol o slin (i Kile A lie —YJ 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  9.6740.925 5.11+0.732 2+0.421
500 18.75+1.113  14.36+1.035  12.25+1.015 4.78+0.636  0.43+0.107  0.11x0.023
1000 18.57+1.092  13.441+1.022 9+0.923 2.23+0.385  0.21+0.084 0

e B3ls 0L b i slallo s INSECTO® wogils SUt 5 LIS ansl adl Sl sy o

2y aagls St eSS 50 SN0 5 Lol en LS andl (g 5V v 5000 slags Gudli & by e Dl sl

S mdls s op e Olssa LE wall 6500 55 Lol es aagls St oSS 5 5K 5 5l 1
($5a) a3 5

Cilises ok 53 4Gl S g LS andl 546 53 okl ok Ol e sldas ;,ﬁ'o\:.a s 2o~V g
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  7.46£0.796  0.66+0.221 0
DE3G2 16£1.052  13.22+1.023 4.67+0.653  2.5540.443
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 5.3240.737 0 0
DE4G4 9+0.862 4.67+0.653 0 0

G1: Control (0)  DEI: Control (0)

G2: 100 Gy DE2: 0.5 gr/kg

G3: 500 Gy DE3: 1 gr/kg

G4: 1000 Gy DE4: 1.5 grikg
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Ll Sl 5 sl ais LS ol Sl Ol Ol CidS 5 wesls Skt bl Ole Ll L
llas o LJ.A;- @u s (Shakhsi Zare et al., 2012; Ziaee & Moharramipour, 2010 Shayesteh & Ziaee, 2007)
JolS o i Sl Jltis cp 5 ke glols INSECTO® assls S 5100+ ppm I s ol 53 38 A0l 1,
Glaaind Glacw sm a8 Sl Yl O LVs 51 (S 5 ol 5V Jltie Sliios K3 b anlio 3 oS 55
SV lass Slaie 3 S sl o 5 i cilises e Slislesl 3 b Olgxr bl Kos 4 s Ol )]
Sl 53 Sl aagils St e Glad sV se, 58 alare ils Vs 5 Colodes; Zod 4 Oroppm
ol 3 ek e (5803 0SUSS Vs 5 i i g e oS il bl s T glantid e
)\Kﬁb Jﬂ: in: 3 (Wakil et al., 2005; Ziaee & Khashaveh, 2007; Kabir et al., 2011) wlo,\i;)f;': Slade
t 5l Sb il 5 b s 03 38 ol S0 ey & Ul e sl 3 4e s S s SV s
Sl kS 5 4l g ddeals OLES el Ll L;Larxf 5 f;)’“ Wb Gy ok wdss T castaneum s
(Kabir et al., 2011) s ls g3l b 4o 55ls
- e e ol A LS ol Sl Oley iS5 LS il s Ol 5l L el ool o oy b
(Zolfagharieh et al., 2004; dw, DUl Sl 4 0185 0 (6 56058 Oloy ode 53 AL 2ly 5 0 53 4,8 5 350
Sl ada e Oboy ol o R S 5 Ve glags 5l eslaal 4S5 g sbas Hosseinzadeh & Shayesteh, 2011)
5>ty e Gl oled b s cnl 3l ol il oS (Tungbilek er al., 2003) 353 g0 3,1 aded oS S
35 Sl dos Sk bl S St Sl Sl e 355 YO Ol Sode 53 (8 Ve 5 ke G
S S Olas S 3 33 ke ol b (Zolfagharieh ef al, 2004) sdi plil sla oy 53 65 ol Sl ol
S b s G opl 3 Sy Sl Sl eslinud 4 Ol e 1 35 Sill ) e oS 3 e, S 4 ST Sl
aih J S e iy s 5 LS andl Gl 5l ol il Slikes bt odls by e OF Ssline la i
el S 4 Sl SIs 0350 Candy 55 1 LIS andl 35 ldie conl anily ads 3 S s e Ol 5]
LS axil 6441; oslatal 35 55 ol 4> (Ayvaz et al., 2002; El-Sinary er al., 2003; Ahmadi et al., 2009) Ja>
w5l Sl el oSyl & ar 5 bdas 2alS 1 aesils St 5 LS andl 5o e Cdls aagils St
L 5 b el St ey o ey Wil Oy T 2l 5 St S8 035 i 5 Dol il
S Sl B i s ol aegils S L S s ) 4 s e Sl 5 5SS IS8 sl
3B 3B € E lagrelus Jals Osmen oalee L5 o0 35 bl SIS 53 o Gla s, aen dile oasand]
b o s bl by e oS SO S W5 I 2 b ol OV e e Sl ple
b oanyls Sl akesis J xS gla sy, s 5 LS 5, adl s S (Fallahzadeh, 2011) 13l 4xils ol yan
Sl ool 5l s Ade Jley olE sl bl el G 4 Doy L3 LS 55 Sl eslinad 33 Rl i

AalS o asanil s )8
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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 (INSECTO® 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 gkg™).
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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