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Study on the Insecticidal Effects of Different Gas—Maintaining Concentrations in Shallow
Round Storage Chambers and Full Storage Warehouses
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[Abstract] Nitrogen modified atmosphere technology is an environmentally friendly and safe method for the
control of stored—grain pests. To optimize the nitrogen modified atmosphere insecticidal process for grain
storage in South China, field experiments were conducted in large—diameter grain silos to investigate the
insecticidal efficacy of four nitrogen concentrations (95%, 96%, 97%, and 98%) against common stored—grain
pests. The experimental results indicated that the nitrogen concentration of 95% failed to meet the requirement
of short—term and efficient insecticidal treatment. Nitrogen concentrations of 96% and above exhibited
favorable insecticidal performance. Moreover, nitrogen treatment showed significant differences in toxicity to
various stored—grain pests, and the pest susceptibility was ranked as follows: Sitophilus zeamais > Cryptolestes
ferrugineus> Tribolium castaneum > Rhyzopertha dominica. Considering both insecticidal efficiency and
economic cost, the optimized technical parameters were determined as a nitrogen concentration of 97% and an
airtight retention time of 28 days. This treatment could completely eliminate all tested insect species. The
optimized concentration reduced nitrogen consumption while ensuring insecticidal effect, which effectively
decreased the operational cost of nitrogen modified atmosphere disinsection.
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