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Tablel- ANOVA of diatomaceous earth's doses and genotypes

Source of differ- dt. Mean of squares in different days
ence ) 2d 7d 14d
Genotypes 2 1.6417 0.584" 24217
DE 3 143377 38.603” 30.23"

Genotypes « DE 6 0.624™ 0240 3.433"
Error 36 0311 0.139 0.005
C.V:5.12
** significantly different (P>0.001)
* significantly different (P>0.005)
n.s: without significantly different
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Table 2- Comparison of mean percentage (+SE) of mortality due to genotype effect

Mean of mortality (%) in different days (d)

Genotypes 2d 7d 14d

KEiowe: 213820278 33280450 32520431
KEno12 1.82£0.167  3.15£0328  3.170.33
KEipnys 24650332 35330539 320+0362

ilie g0l 53 ae gl S il glaclle S0 O Ao ys o Kile awglie Y Jd

Table 3- Comparison of means percentage of mortality (+SE) due to different doses in different times caused by DE doses times

DE doses Mean of mortality (%) in different days (d)

(ppm) 2d 7d 14d

500 2.462+0.340 4.36+0.538 4.65+0.541
1000 3.331+0.452 3.695+0.483 3.82+0.485
1500 2.056+0.244 4.585+0.574 4.46+0.537

DE, 55 Jolims ol 3151 ol Olili do ) nKile auylie —FJ g

Table 4- Comparison of means (ISE) of mortality percentage caused by genotypes and DE interactions

Interactions Mean mortality (%)

G1DZ2 0.707+0.013
G1DZ3 0.707+0.013
G1Dz4 1.095+0.057
G2 D72 5.049+0.862
G2DZ3 0.707+0.013
G2 D74 0.707+0.013
G3DZ2 0.707+0.013
G3DZ3 0.707+0.013
G3 D74 0.707+0.013
Gl: KE1264/5_1 DZ2:0.5 gl‘/kg
G2: KEnon DZ3: 1 gr/kg
G3: KE 72858 DZ4: 1.5 gr/kg

Cow

Ol s 333 5 ansils Sl Cilisee laclale 51 30 Sl sl K0k anlis I fool mb S sboles
ol LB Yl ams i a5 wil s KByt (G1) 33 5 dals & bsy o e 5 S e Jlold o Soml ol
it GEs xS B pl 5 Sl edis a8 S 54wl SISl ol s Al 5 S L o
203 S0 Ol VL e Cenlad 55k 4 ol S i Y IS sba il e el €l
das GIB L e 5 Soa el LS e ol do Bl 3 e e 0L a0 silis St oSS e S S
Sayan® o ¥ o 3 ooy 53 (V1)) O 5 ails OleadS Lol Looils dal s 5 55 (6 x4t 0T Sl 2iy bl
aglie 3 s o Bl 1y Ol e wegls St ocble ol csls 0L 5,0 s Sas g wesils S
35 ek o OF 00 03,55 S sy 15 o KB 55 03 e 5 S o WL s Lo 55 oS0l
bl oS Aoy 5 a0 im0 5 aesils Sbt Slaclile 53 e 5 S e Dl o3V Bl S gl
D4 ¢x§ S, T. confusum >, 40 5> Golestan-Hashemi et al., (2011) C?Lu
s s b cdas e 0L 55 5 wepls St slachle Jline o 0 Sle anslie 51 Jol> o
KE7nom2 o555 b ol e 4o glbs SI= 5l &S uﬂ@ KE 7858 5 95 5 aagbs S p—fj-las » pf s YL

Sra Of s 4 s el (VL DU doss s aesls St eSS e S 00 LIS S e eslinad

¢y



w3yl e 3wk d SOl i S b (S5 s ae sl Sb Al 31101, 5 03l 50ls

ol bl 0 KBy 55 G SWE S sy blia ol gy dlen) ool il ped sl
T 655 ansls S Il 5 36 s o5 Kabir e al, (2011) a5 s sbas A2l 035 a5 SUE 0o g 5
wapls Sl CdS p dls g a8 Ldd st 03U k_;l.at.uf 5 pf)y W3 (G, ol 4l castaneum
o gl 5 IS5 S Calins pn i Sl s cpl 5l L ol (See aamen Lo a5l o0 L0
by St LS 5 (6550liS OV sams Cilis rGJI Sl 0pSU S pl aam g5 b dil sl S e gils S
Sl Sosbe Cul Sl ke Dladd 4 (Al Sl Bl gl 1l @S S e 2
Coss Dl b Bl 5ol amglis Ol B sgad Gilosl 3 pBol 350 53 30 15 6 505 Ll sV pe b
NGRS e O};w\)j»jé
St cile gl b e 3 50 503 et (VL Sy e Gios cpl s sl s il 4 a5
St 0l B sgmms 5 ale 05 o il 0T 0,1 Cead & 57 b oo 5 3 Cilis Slacd 55 ) a5l
s s D3 sl s ae by S ) eslinad (Ziaee er al, 2006) Ll s ol YL SOl romen 5 0l

.J_}a.«:

Z
S Al
o olige GBI 51 5 aegils S 0N e b maliS Ll s bl oSS edige GBI 51 dlews o
V':J"LM‘;‘ ngbf.wl.:w ‘é:.é;au“ Lé‘j"‘ J_}k BE a.U)')‘ 6\.@&\,@\) JJ:\;-M

¢A



O =¥ AFA) L o ojled F Al it i Dl aas aslihas

References

Abd El-Aziz, S. E. 2011. Control Strategies of Stored Product Pest. Journal of entomology, 8(2): 101-122.

Anonymous. 2002. Diatomaceous earth, grain protectant. Dryacide USA LLC, Santiago, California, 15 pp.

Arthur, F. H. 2000. Toxicity of Diatomaceous Earth to Red Flour Beetles and Confused Flour Beetles (Col-
eoptera: Tenebrionidae): Effects of Temperature and Relative Humidity. Stored Product and Quaran-
tine Entomology, 93(2): 526-532.

Fields, P. G. 1998. Diatomaceous earth: Advantages and limitations. pp: 781-784. In: Proceeding of 7" Int.
Working Conf. on Stored-Product Protection. Beijing, China.

Bagheri-Zenouz, E. 1986. Les animaux nuisibles aux produites. vol. 1. Les Coleopteres depredateures de
produits alimentaires et industriels. Edition de Sepehre. Tehran, Iran. 309 pp. [in Persian]

Glob, P. 1997. Current status and future perspectives for inert dust for control of stored products. Insect
Journal of Stored Product Research, 33: 69-79.

Golestan-Hashemi, F., Farazmand, H., Karimzadeh, J. and Marouf, A. 2011. Effect of Iranian formula-
tion of diatomaceous earth on confused flour beetle, Tribolium confusum Duval (Col.: Tenebrionidae),
under laboratory conditions. Journal of Entomological Research, 2(4): 307-317. [in Persian with Eng-
lish summary]

Kabir, B. G. J., Lwan, M. and Gambo, F. M. 2011. Efficacy and persistence of raw diatomaceous earth
against Tribolium castaneum (Col.: Tenebrionidae) on stored maize sorghum and wheat. Academic
Journal of Entomology, 4(2): 51-58.

Korunic, Z. 1998. Diatomaceous earths, a group of natural insecticides. Journal of Stored Products Research,
34: 87-97.

Korunic, Z. and Rozman, V. 2010. A synergistic mixture of diatomaceous earth and deltamethrin to control
stored grain insects. 10" International Working Conference on store product protection, pp: 894-898

Korunic, Z., Fields, P. G., Kovacs, M. 1. P., Noll, J. S., Lukow, O. M., Demianyk, C. J. and Shibley, K.
J. 1996. The effect of diatomaceous earth on grain quality. Post harvest Biology and Technology, 9:
373-387.

Poursaleh, M. 1994. Grains (Wheat, Barely, Corn and Rice). Saffar edition. PP.144. [in Persian]

SAS. 1985. SAS User's guide: statistics, version 5. SAS Institute Inc. Carey, NC.

Shams, G., Safaralizadeh, M. H. and Imani, S. 2011. Insecticidal effect of diatomaceous earth against Cal-
losobruchus machulatus (F.) (Col: Bruchidae) and Sitophilus granaries (L.) (Col.: Curculionidae)
under laboratory conditions. African Journal of Microbiology Research, 5(21): 3574-3578.

Shayesteh, N. and Ziaee, M. 2007. Insecticidal efficacy of diatomaceous earth against Tribolium castaneum
(Herbst) (Col.: Tenebrionidae). Caspian Journal of Environmental Science, 5(2): 119-123.

SPSS. 1999. SPSS for Windows, user's guide, release 10. SPSS Inc.

Subramanyam, Bh. and Roesli, R. 2000. Inert dust, alternations to pesticides in stored products in IPM.
Kluwe Pub. pp 321- 380.

Vincent, C., Hullman, G., Panneton, B. and Fleurat, F. 2003. Management of Agricultural Insect with
Physical Control Methods, Annual Review of Entomology, 48: 261-81.

Ziaee, M. and Khashaveh, A. 2007. Effect of five diatomaceous earth formulations against Tribolium cas-
taneum (Col.: Tenebrionidae), Rhyzoptera dominica (Col.: Bostrychidae) and Oryzaephilus suriname-
sis (Col.: Silvanidae). Journal The Authors Insect Sciences, 14: 359-365.

Ziaee, M. and Moharramipour, S. 2010. Insecticidal efficacy of two Iranian diatomaceous earth deposits
against Tribolium confusum (Jacquelin du Val.) adults. 19" Iranian Plant Protection Congresses. Teh-
ran, Iran. P. 208.

Ziaee, M., Safaralizadeh, M. H. and Shayesteh, N. 2006. Effects of temperature and exposure interval on
the toxicity of SilicoSec® against two stored products insects, Pakistan Entomologist, 28(1): 45-50.

Ziaee, M., Safaralizadeh, M. H., Shayesteh, N. and Urumchi, S. 2007. Initial and delayed mortality of
Rhyzopertha dominica (Col.: Bostrichidae) and Tribolium castaneum (Col.: Tenebrionidae) adults ex-
posed to Silico-Sec® formulation of diatomaceous earth. Journal of Entomological Society of Iran,
1(27): 61-72. [in Persian with English summary]

€9



Journal 0f Entomological Research Islamic Azad University, Arak Branch

ISSN 2008-4668

www.entomologicalresearch.ir
http:/fjer.iau-arak.ac.ir

Volume 4, Issue 1, pages: 43-50

Integrated effects of diatomaceous earth and corn genotypes on mortality
of red flour beetle Tribolium costaneum (Herbst) (Col., Tenebrionidae)
in laboratory conditions

M. Ghasemzadeh', F. Shakhsi Zare'*, A. Sabetghdam’, N. Baghaei’

1- Department of Entomology, Faculty of Agriculture, Islamic Azad University, Arak, Iran
2- Department of Natural Resources, Faculty of Agriculture, Imam Khomeini College, Karaj, Iran

Abstract

The study was done during 2010-2011 to investigate the integrated effects of diatomaceous earth and
three genotypes of corn on adults mortality of red flour beetle Tribolium costaneum in laboratory conditions
(27°C, 60+£5% RH and dark). The adults of red flour beetle fed with three concentrations of diatomaceous
earth (0.5, 1 and 1.5 gr/kg) on three genotypes of corn in 4 replications. The mortality of T. castaneum was
recorded after 2, 7 and 14 days and compared with control. Results showed that there was significant differ-
ences between genotypes and different concentration of diatomaceous earth. The comparison of means
showed that 1 gr/kg concentration and KE, 7,55 genotype of corn were the best treatment separately. Results
of integrated effects showed that percentage of mortality had a significant difference only on 14" days. So
0.5 gr/kg concentration of diatomaceous earth and KE7,y,  genotype are recommended as the best integra-
tion.

Key words: Diatomaceous earth, Corn, Red flour beetle, Tribolium castaneum

*Corresponding Author, E-mail: farshid.zare2000@yahoo.com
Received: 18 Sep. 2011 — Accepted: 26 Jul. 2012

&

Journal of Entomological Research 50



