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0.5% O2 and 60% CO2 have been shown to be insecticidal. Avocado fruit (Persea americana Mill., cv. Hass) were exposed to air and to a modified atmosphere (MA) containing 0.1 to 0.44% 02 and 50 to 75% C02 at 20°C for 0 to 5 d. The fruits were evaluated every day, immediately after removal from MA and after ripening in air at 20°C. Fruit exposed to MA for more than 1 d and then ripened in air had exocarp and mesocarp injury. Fruit in MA for more than one day had decreased concentrations of three glycolytic metabolites: glucose 6-phosphate, fructose 6-phosphate and 2-phosphoglycerate. Other metabolites were not affected. Insecticidal MA can only be used as a potential insect control treatment in avocado fruit for periods of 1 d or less.Copyright 1993, 1999 Academic Press
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The search for other alternatives
Trials have been conducted on the use of carbon dioxide as a fumigant to replace methyl bromide in the control of insects and mites damaging stored products. The use of CO2 rich atmospheres showed promising results in disinfesting food commodities in small storage facilities. A relatively new technique used by the Indonesian National Logistic Agency (Bulog) for milled rice is to seal bag sticks into large plastic enclosures flushed with carbon dioxide (Hodges & Surendro, 1996).
Treatment with high-pressure carbon dioxide under different temperatures may result in different rates of mortality, for example, at 15°C, 95 percentage mortality of Lasioderma serricorne was observed after 38.5 min of treatment, while the same level of control was achieved within 1 minute at 45°C (Ulrichs, 1995). Corinth & Rau (1990) showed that each tonne of grain requires about 19-27 kg carbon dioxide to achieve complete mortality of Oryzaephilus surinamensis, Tribolium castaneum and Sitophilus granarius in 4-6 weeks.
The use of "Biogas" as a fumigant, with methane and carbon dioxide as its main components, may achieve good results in the control of stored pests. Subramanya et al.(1994) showed that biogas significantly reduced infestations and loss in stored pigeon pea infested with Callosobruchus chinensis. Gursharan et al. (1994) recorded up to 100 percentage mortality of Sitophilus oryzae, Rhyzopertha dominica, Trogoderma granarium and Tribolium castaneum after six days' exposure to biogas in PVC bins. Another method for the control of insects in industrial premises was developed, where a Gas Operated Liquid Dispensing system was used to mix separate sources of carbon dioxide and insecticide concentrate. The system, given the name Turbocide GOLD, produces a fine insecticidal aerosol that was reported to give excellent control of Tribolium castaneum, T. confusum and Lasioderma serricorne (Groome et al., 1994).
Several studies have focused on developing post-harvest technologies as a key role in ensuring food security. Consumers are now aware of the danger in the use of chemical pesticides to protect stored products. This, and the world-wide trend to minimise the use of toxic substances applied on food products, have led scientists to seek less dangerous alternatives. Fumigation, for example, has become an endangered technology due to pressures regarding environmental contamination and health concerns. 
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Résumé / Abstract

Arthropods cope with reduced oxygen and elevated carbon dioxide atmospheres with a reduction in metabolic rate, also called metabolic arrest. The reduction in metabolism lessens the pressure on the organism to initiate anaerobic metabolism, but also leads to a reduction in ATP production. The natural permeability of cellular membranes appears to be important for the survival of the arthropod under low oxygen or high carbon dioxide atmospheres. Despite the similarities in response, arthropod mortality is generally greater in response to high carbon dioxide as apposed to low oxygen atmospheres. There appears to be a greater decrease in ATP and energy charge in arthropods exposed to high carbon dioxide as compared with low oxygen atmospheres, and this may be due to greater membrane permeability under carbon dioxide leading to an inefficient production of ATP. Reduced oxygen and elevated carbon dioxide atmospheres can have an additive effect in some cases, depending on the concentrations used. The effect of these atmospheres on arthropods depends also on temperature, species and life stage. Additional work is needed to fully understand the mode of action of controlled atmospheres on arthropod pests.

http://books.google.com/books?id=qCcaacE8--MC&pg=PA134&lpg=PA134&dq=CO2+insecticidal+use&source=web&ots=80-Ha8okLN&sig=n2ZgN1Iqppx15wXM4tT6BfIfjR4&hl=en&sa=X&oi=book_result&resnum=7&ct=result
“Application of insecticidal atmospheres at high temperatures can accelerate the mortality of insects.  Manila and Oro mangos treated with a combination of dry-forced heat at 44C and insecticidal CA (0.7% O2 and 67%CO2) for 160 minutes resulted in 100% mortality of eggs and third instar larvae of Anastrepha ludens and A. oblique without causing fruit injuries (Yahia et al. 1997).
There is no current commercial use of insecticidal atmospheres for horticultural crops.  However, treatments with MA/CA [modified atmospheres/controlled atmospheres] alone or in combination with other treatments such as cold or heat are now being evaluated as a means of commercial insect control for tropical fruits (Kader and Ke 1994)
