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Abstract

Against the backdrop of the accelerated advancement of global agricultural modernization, China’s
agriculture is achieving transformation and upgrading through informatization and intelligence.
The edible fungi industry has become a key area in agricultural development due to its high added
value and high-growth market demand. Due to the fact that the traditional planting mode relies on
manual experience, there exist problems such as rough environmental control and low production
efficiency. There is an urgent need to achieve precise environmental monitoring and data manage-
ment through intelligent systems to assist in planting management and decision-making, and en-
hance yield and quality. The system adopts the STM32 microcontroller as the core and combines
multiple sensors to monitor key parameters such as temperature, humidity, illuminance and CO:
concentration in the mushroom crop greenhouse in real time. Users adjust the environmental pa-
rameters of edible fungi at each growth stage based on the monitoring data to ensure they are in the
best growth state. And through network interaction, the data is centrally managed through the
planting information platform, facilitating users to remotely view and set parameters, as well as
achieving over-threshold alarms for environmental changes. The experimental results show that
this system can achieve real-time data monitoring and historical data retrospective of the edible
fungus planting environment, and share it with agricultural experts and other planting users for
agricultural technical guidance and experience sharing, effectively promoting the intelligent devel-
opment of the edible fungus industry.
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Figure 1. Framework design drawing of the environmental monitoring system for edible
fungus cultivation
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Figure 2. Circuit schematic diagram of the edible fungus cultivation environment monitoring system
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Figure 3. Air temperature and humidity detection module
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Figure 6. Carbon dioxide concentration detection module
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Figure 7. The subroutine flow for temperature and humidity collection
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Figure 8. The subroutine flow for illuminance collection
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Figure 9. The subroutine flow for carbon dioxide concentration collection
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Figure 10. Equipment connection diagram of the edible fungus cultivation environment monitoring system
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Figure 11. Real-time data on the cultivation environment of edible fungus greenhouses
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Figure 13. Temperature curve of edible fungus greenhouses
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Figure 14. Humidity curve of edible fungus greenhouses
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Figure 15. llluminance curve of edible fungus greenhouses
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Figure 16. Carbon dioxide concentration curve of edible fungus greenhouses
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