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Optimizing control of Lasioderma serricorne adults using controlled atmosphere
compared with phostoxin tablets application
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Abstract

The cigarette beetle, Lasioderma serricorne damages a wide range of stored products. Control of this pest still relies on
the use of phostoxin tablets, which is becoming less effective as storage pests develop resistance to this compound. In
this research mortality effect of carbon dioxide and nitrogen gases evaluated individually and in combination, against
adults of L. serricorne. Mortality was recorded after 24 h. Results indicated that nitrogen did not have a significant lethal
effect on adults of pest. The LCso value of carbon dioxide was estimated 2498.59 ppm. In combination tests of these gases,
concentrations of 254, 381 and 508 ppm of nitrogen were combined with the LCsy value of carbon dioxide. Results
showed that insect mortality was increased by decreasing the concentration of nitrogen or by increasing that of carbon
dioxide. According to the results of this study, the cost of using phostoxin tablets was much higher than that of carbon
dioxide. Linear programming can be introduced as a useful method for optimizing control managing of this pest. Also,
by considering the low-cost control and high insecticidal effect of carbon dioxide and evaluating other aspects, this
fumigant can be introduced as a suitable alternative to phostoxin.

Keywords: Carbon dioxide, Linear programming, Phosphine tablet, Nitrogen, Stored-product pests
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Figure 1. Dose-Response relationship of adults of Lasioderma serricorne treated with carbon dioxide after 24 h.
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Figure 2. Mean mortality of Lasioderma serricorne adults exposed to different nitrogen concentrations. Similar letters
on the top of columns indicate no significant difference at 1% level.
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Figure 3. Mean mortality of Lasioderma serricorne adults exposed to different carbon dioxide concentrations. Non
similar letters on the top of columns indicate significant difference at 1% level.
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Table 1. Percentage mortality of Lasioderma serricorne exposed to mixture of carbon dioxide and nitrogen after 24 h.

Expected mortality

Observed mortality

Insect n Concentration (ppm) (%) + SE (%) + SE Ratio
carbon dioxide 2498.59+ 254
adult 90 Mitrogen 54.79 + 0.33 76.89 + 1.01 >1
adult gp  carbon dioxide 2498.59+ 351 54.90 + 0.32 65.56 + 1.11 >1
nitrogen
adult gp carbon dioxide 2498.59+ 508 56.19 + 0.33 56.67 + 0.23 >1
nitrogen

“Ratio: Ratio between observed and expected mortality (%).
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Table 2. Total cost required for maintenance a silo with a capacity of 10,000 tons against Lasioderma serricorne.

Parameter Average cost (Rial)
Carbon dioxide (10L) 120,000
Worker 5000,000

Silo maintenance 30,000,000
Phosphine tablets 500,000,000
Depreciation 10,000,000
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Table 3. Total empty space of silo for fumigation of carbon dioxide (m®).

Volume of silo that

filled with seeds 20 40 50 60 80 100
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Figure 4. Required concentration of carbon dioxide to control of Lasioderma serricorne in different volumes of silo.
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Figure 5. Cost of required concentration of carbon dioxide to control of Lasioderma serricorne in different volumes of
silo.

J Appl Res Plant Prot $




YV OF ) VAT Y Vo (S poles 0 (g0 slo iass

120000000

100000000

80000000

60000000

40000000

20000000

Total cost (required of co2
concentration + other silo costs) (Rial)

4
N
'.>
*
.>
i

Capacity of silo (my)
sk Blisee (glo oz 50 (35355 Sgs S5 (6l (08 ST (65 5 53 0550 dizp g sl (610055 Al 50 Egecme B JSCD

Figure 6. Sum cost of maintaining the silo and the cost of carbon dioxide for controlling Lasioderma serricorne in
different volumes of silo.
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