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Abstract

For a long time, chemical pesticides have been the main means of controlling wheat aphids. However,
with the expansion of wheat planting areas, the extensive use of chemical pesticides has led to
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increasingly prominent problems such as enhanced pest resistance, environmental pollution, and
ecological damage. Therefore, finding a more environmentally friendly and sustainable control method
has become an urgent task. In recent years, biological control, as a green and environmentally friendly
control measure, has gradually attracted attention. The application of biological control methods can
ensure agricultural safety, protect the ecological environment, and promote the sustainable develop-
ment of agriculture and agricultural technological innovation. In light of the above situation, establish-
ing a mathematical model to describe the wheat ecosystem and seeking appropriate and convenient
control measures to ensure the control of wheat aphids and the sustainable and healthy development
of wheat planting in the context of inevitable environmental pollution is of great practical significance.
A state feedback impulsive differential equation is established to describe the process of controlling
wheat aphids, and the impulsive strategy is used to describe the spraying of pesticides to kill wheat
aphids and the artificial release of aphid larvae. Through the study of the first-order periodic solution
in the state feedback impulsive model, the obtained conclusions can serve as the theoretical basis for
the control of wheat aphids and have significant guiding significance for the development of the wheat
planting industry.
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Figure 4. x and y with respect to ¢ time series diagram without impulses
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Figure 5. Phase diagrams and time series diagrams of system (1.3) with the initial point being (0.5, 0.8), p = 0.5, and g = 0.3: (a)
Time series diagram of x with respect to #; (b) Time series diagram of y with respect to ¢; (c) Phase diagram of the system (1.3)
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Figure 6. Phase diagrams and time series diagrams of system (1.3) with the initial point being (0.5, 0.8), p = 0.4, and ¢ = 0.3: (a)
Time series diagram of x with respect to #; (b) Time series diagram of y with respect to ¢; (c) Phase diagram of the system (1.3)
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Figure 7. Phase diagrams and time series diagrams of system (1.3) with the initial point being (0.5, 0.8), p = 0.5, and ¢ = 0.2: (a)
Time series diagram of x with respect to #; (b) Time series diagram of y with respect to #; (c) Phase diagram of the system (1.3)
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Figure 8. Phase diagrams and time series diagrams of system (1.3) with the initial point being (0.65, 0.8), p = 0.5, and ¢ = 0.3: (a)
Time series diagram of x with respect to #; (b) Time series diagram of y with respect to ¢; (c) Phase diagram of the system (1.3)
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