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Callosobruchus maculatus Pic. (Col., Bruchidae)
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Table 1- Interaction between temperature and time in different developmental stages of C. maculates

Average of mortality

Temperature Heating duration
°C (min.) Pupae 11-days 1-days Egg Adult
larvae larvae
60 30 100 a 100 a 100 a 100 a 100 a
60 20 100 a 100 a 100 a 100 a 100 a
60 15 100 a 100 a 100 a 100 a 100 a
60 10 100 a 100 a 100 a 100 a 100 a
60 5 100 a 100 a 100 a 100 a 100 a
55 30 100 a 100 a 100 a 100 a 100 a
55 20 100 a 100 a 100 a 100 a 100 a
55 15 100 a 100 a 100 a 100 a 100 a
55 10 100 a 87b 89b 100 a 100 a
55 5 15b 45¢ 83 ¢ 100 a 100 a
50 30 9¢ 8d 9d 92a 100 a
50 20 Oe Oe Oe 76 b 94 a
50 15 Oe Oe Oe 56 ¢ 90 a
50 10 Oe Oe Oe 52cd 80a
50 5 Oe Oe Oe 49d 75¢
45 30 7d Oe 7d 27e 58 ¢
45 20 Oe Oe Oe 24 ef 48 ¢
45 15 Oe Oe Oe 20 f 43 ef
45 10 Oe Oe Oe 19 ef 40 ef
45 5 Oe Oe Oe 13 ¢ 36 ef
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Table 1- Values of LT99 at 45°C 5, 50°C, 55°C in eggs, One day old larvae, 11days old larvae and pupae of C. maculates

Developmental stage OT(‘:"“‘P' Total no. X2(df)  bxSE LT99 (min) 95% CL
Lower Upper
Egg 45 500 3 0.03 +0.009 107.003 97.73 42231
Egg 50 500 3 0.01 +0.07 31.13 25.84 41.66
Young larvae 50 500 3 0.03 +0.007 52.88 35.32 197.13
Old larvae 55 500 3 0.13 +0.02 16.43 11.38 1467.15
Pupae 55 500 3 0.24 +0.02 15.28 13.70 17.71

kb oe RS U STy Dy Olo3 e dos (151 L S A asite eal Cowsay il el
Sl ar o b Gsisds 53 ol pl bl e sl 1) (s ri DL GG los (el by SO )3 oS e
U5 e OIS Jool ol 5 ol plowil gla tlesl & a5 Lol ol Comal (5115 55 Ole les o sdle NE
YU slales ol s Comaculatus S5 d e ot Aesle e il dl e 5 o S el (25 Al e S b S ams
Al

Shls sslasl o 5l anol cplply els sy 3l iy ol pled (23l 4 o3l lame > Sepl 4 a5 L
Wl 31 gy e sl 0 diS xS gles Sl eslizad b col ol gliosles e JuSioad el
sl 4 526 5 andls Conal alaBl 5 le i onl )Y e LS (S L el sl Sl S sba
ST (S5 5 Al e ol U8 (sl 4i35 10 53 00°C los el s il el il e sl
sl > =10 sl 5l i Tribolium castaneum Ol s> sla )Y w5 S o915 2003 Jle > mahroof LAl e
S o e 1 00 °C (VL

Db 0555058 et Slans EsL VL glac )l axs ll 3 0 (S b5 oY e 05 os0b
o Sl bt sk 5 sl (5les S SIS o 4 LU e gt DS b (5505 S Slaed
IS Sl bl imes 5 s b b slap el sll 5 S Sl Eelh VU slac | s S
sl ey wlile o b 5 Ses 5o Ioletl Gl VU o)l dm s das o s Sl 1 plewtl slis
.(Oosthuizen, 1935) 535 o laesls

A Mo ol a4 bas Sldo b s a5l 5 asl Glacaw sl (o5 Jb slad e 35 o

it DAl e Dlie 00508 208 U s pten Gas ollasl S0 Dol s Slais )18
.(Oosthuizen, 1935) . .S

i ol e e Olgr slag,Y 5 s A sdalie To castaneum —ilsve Jol o 555 alesl 3

3 (Boina & Subramanyam, 2004) 45,15 |, Cowle Bl e glag,Y tljj\ 5 des Ol a5

Sl sl ;K3 b5 ol b 25 Glagmdsp s Joa Yl o> ax 53 a0 Joowd 0L 51 (65l

o 3 S e i Sl i 3 Latds 1 aee IS8 0l 4 5s WS 5 el 53 T e s s

Cel Loy ol (S ssbas (sl o ol 25 ol Slacpds 45 sl oo WSS by 2 5l s br

1- Superheating



(A=) ¥ Jlo o) ojled X als ol ot i aas allas

5 b oL ol 0T g gamme 3 358 0 505 lacrisn (S50 3l S sk b oerly il p s Cbl-
Al s L s o s Ly 5 1520 Bl 3 Sl gn 6l 5 Ut B 53 S0l b
Tribolium castaneum |- o aon 423510 oo 4,10 °C (glas 5o o 813 el o> (Currie & Tufts, 1997)
(Wilkin, 1987) &S« J =51, Oryzaphilus granarius

sdaline asle S el S Lyl i 53 00°C los 53 C. maculatus db Ol i slaad 55 g ys VA als
o os Glos Wl 215 sl 55 g 4l VE 2alS sl IS 56 s 5 B s Jha o LS als s clal
[(Lale & Vidal, 2003) 8 51 3 cele G Sdea 00°C slos 53 baosls oS 355 0

3 S S I a4 Cell VY U A Sodeay £0°C slos 53 C. chinensis oo S s Sl jods 0315 5l 3
i O 3 i e enls 18 el A eay £0°C (sl 5 e oST Sl Ll 208 e 30 cal g8
(Saxena et al., 1992) WL,

ST 2S5 eslinad sl b B 51l 38 oS e e 0L Godows pl 3l ol il ¢ peme 3
e o350 3 L g ess S s Sl gy sba | Ly Wlga oS Sl Stle s b s ess s, o)
Jole aen J S (gl aids 10 Oles 53 00°C (los ool ol & x5 b oz ol el > Sl LS

Al e ao s B 3T gl

References

Anonymous. 1992. United Nations Environmental Program. Methyl Bromide Atmospheric Science,
Technology and Economics. UN Headquaters, Secretariat. Ozone Nairobi, Kenya.

Anonymous. 1993. U. S. Clean Air Act. Federal Register 58: 65554.

Arbogast, R. T. 1981. Mortality and reproduction pf Ephestia cautella and Plodi interpunctella exposed as
pupae to high temperature. Environtal Entomology, 10: 708- 711

Bagheri-Zenouz, E. 1997. Storage Pests and Their Control Vol. 1. Sepehr Press. 309pp. [In Persian]

Boina, D. and Subramanyam, Bh. 2004. Relative susceptibility of Tribolium confusum life stages exposed
to elevated temperatures. Journal Economical Entomology, 97: 2168- 2173.

Branks, H. J. and Fields, P. G. 1995. Physical methods for insect control in stored grain ecosystem.Pp.
353-410 in Jayas, D. S., White, N. D. G. & Mure, W. E. (Eds) Stored Grain Ecosystem. 784 pp.
Marcel Delker Inc.

Currie, S. and Tufts, B. 1997. Synthesis of stress protein 70 (Hsp 70) in rainbow trout (Onchorhynchus
mykiss) red blood cells. Journal of Experimental Biology, 200: 607-614.

Dowdy, A. K. 1997. Distribution and stratification of temperature in processing plants during heat
sterilization, pp. 72.1-72.4. In J. Zuxun, L. Quan,L. Yongsheng,T. Xiachang, and G. Liangua,
Proceedings of the seventh International Working Conference on Stored Product Protection, 14-19
October 1998. Sichuan Publishing House of Science & Technology, Chengdu, Sichuan Province,
Peoples Republic of China.

Dowdy, A. K. 1999. Mortality of red flour beetles, Tribolium castaneum (Coleoptera: Tenebrionidae)
exposed to high temperature and diatomaceous earth combinations. Journal of Stored Product
Research, 38: 11-22.

Evans, D. E. 1986. The in fluence of rate heating on the mortality of Rhyzoperta dominica (L.) (Coleoptera:
Bostrichidae). Journal of Stored Product Research, 23: 73

Fields, P. G. 1992. The control of stored product insects and mites with extreme temperatures. Journal of
Stored Product Research, 28: 89-118.

Gonen, M. 1977. Survial and reproduction of heat-accilimated Sitophilus granarius (Coleoptera:
Curculionidae) at moderately high temperatures. Entomologia Experimentalis et Applicata, 21: 249-
253.



Dl g glabd g S gl Cile 1o 6 Sulm ol S0 101, 5 o

Kawamoto, H., Sinha, R. N. and Muir, W. E. 1989. Effect of temperature on adult survival and potential
fecundity of the rusty grain beetle, Cryptolestes ferrugineus. Applied Entomology and Zoology, 24:
418-423.

Lale. N. E. And Vidal. S. 2003. Simulation studies on the effects of solar heat on egg laying development
and survial of Callosobruchus maculatus (F.) in stored bambara groundnut Vigna saterranea (L.)
Verdcourt. Journal of Stored Product Research, 39: 447-458.

Mahroof, R., Subramanyam, Bh. and Eustace, D. 2003a. Temperature and relative humidity profiles
during heat treatment of mills and its efficacy agains Tribolium castaneum (Herbst.) life stages.
Journal of Stored Product Research, 39: (in press).

Mabhroof, R., Subramanyam, Bh., Trrone, J. E. and Menon, A. 2003b. Time mortality relationships for
Tribolium castaneum (Coleoptera: Tenebrionidae) life stages exposed to elevated temperatures.
Journal of Economic Entomology, 96: 1345-1351

Makhijani, A. and Gurney, K. R. 1995. Mending the ozone hole: science, technology and policy. MIT.
Press, Cambridge, MA.

Okasha, A. K. Y., Hasanein, A. M. M. and Farahat, A. Z. 1970. Effects of sub- lethal temperatures on an
insect, Rhodnius prolixus (Stal.). IV. Egg formation, oviposition and sterility. Journal of Experimental
Biology, 55: 25-36.

Qosthuizen, M. J. 1935. The effect of high temperature on the confused flour beetle. Minnesota Agricultural
Experiment Station Technical Bulletin, 107: 1-45.

Proverbs, M. D., and Newton, J. R. 1962. Effects of high temperature on the fertility of the codling moth,
Carpocapsa pomonella (L.). Canadian Entomologist, 94: 225- 233.

Roesli, R., Subramanyam, Bh. Fairchild, F. and Behnke, K. 2003. Trap catches of stored- product insects
before and after heat treatment of a pilot feed

SAS Institute. 2001. PROC user's manual, version 6™ ed. SAS Institute, Cary, NC.

Saxena, B. P., Sharma, P. R., Tappa, R. K. and Tikku, K. 1992. Temperature inducedsterilisation for
control of three stored grain beetles. Journal of Stored Products Research, 28: 67-70.

SPSS, 1999. SPSS 9 for Windows User's Guide. Copyright 1999 by SPSS Inc., SPSS, Chicago, IL.

Tang, J., Ikedial, J. N., Wang, S., Hansen, I. D. and Cavalieri, R. P. 2000. High- temperature-short-time
thermal quarantine methods. Postharvest Biology and Technology, 21:129-145.

Tikku, K. and Saxena, B. P. 1985. Ultrastructural sperms of heat sterilized Dysdercus koenigii F. Current
Science, 54: 386-387.

Tikku, K., and Saxena, B. P. 1990. Ultrastructural spermatid and sperm morphology in Procilocerus pictus
(F.) with a reference to spermeiophagic cells in the testis and sperm duct. Tissue Cell 22: 71-80.

Wang, S., Tang, J., Johson, J. A. and Hansen, J. D. 2002. Thermal-death kinetics of fifith-instar Amyelois

tranitella (Walker.) (Lepidoptera: Pyralidae). Journal of Stored Products Research, 38: 427-440.
Wilkin, D. R. and Nelson, G. 1987. Control of insects in confectionery Walnuts using microwaves. BCPC
Mono., Stored Prod. Pest Cont. 37: 247- 254. mill. Journal of Stored Product Research, 39: 521-540.
Wright, E. J., Sinclair, E. A. and Annis, P. G. 2002. Labora tory determination of the requirement for
control of Trogoderma variabile (Coleoptera: Dermestidae) by heat. Journal of Stored Product
Research, 38: 147-155.



Journal 0f Entomological Research Islamic Azad University, Arak Branch
ISSN 2008-4668

www.entomologicalresearch.ir

Volume 3, Issue 1, pages: 1-9

Effects of heat treatments on mortality of different life stages of the
cowpea weevil., Callosobruchus maculatus Pic. (Col., Bruchidae)

R. Habibi-Karahrodi'*, R. Vafaei-Shoushtari’, S. Loni', H, Farazmand’, A, Marof’

1- Young Researchers club, Arak Branch, Islamic Azad University, Arak, Iran
2- Assistant Professor, Entomology Department, Agricultural faculty, Islamic Azad University, Arak, Iran
3-

Abstract

Cowpea weevil, Callosobruchus maculatus Pic., is one of the important pests of food industry
in the world wide. The use of high temperatures or heat treatments is a very effective method for
managing of the pests of stored products. In this study, the mortality of the pest in 5 constant
temperatures, including 45, 50, 55 and 60°C each at durations of 5, 10, 15, 20 and 30 minutes on
different growth stages (egg, 1-days larvae, 11-days larvae, pupae and adult C. maculates) was
determined. The treated insects, were kept at 30£1°C and relative humidity of 65+5%. the results
showed that, The most sensitive and resistant stages were eggs and pupal stages, respectively. It
also revealed that the minimum temperature to control eggs, 1-day old larvae, 11-day old larvae,
pupal and adult stages were, 50, 50, 55, 55 and 55°C respectively. Since all stage of the insect are
usually present in stored products, it is recommend to use 55°C heating at the duration of 15
minutes to control stored products infested with C. maculates.
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