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Abstract

Objective: To address the challenges of low efficiency, high cost, and lack of suitable equipment for
floating rice harvesting in coal mining subsidence water areas, this study designs a floating rice har-
vesting device and its matching technology that integrates conveying, adjustment, winching, and sep-
aration functions, tailored to the aquatic cultivation environment. Methods: A combine harvester is
fixed on an adjustable working platform, with telescopic support legs allowing height adjustment to
ensure proper operating distance for the cutting header. A primary-auxiliary conveyor belt system
transports the floating mats, while a control console regulates belt speed and direction. The winching
device pulls the mats via steel cables and hooks, and an adjustable support frame, combined with I-
beams and hydraulic legs, enables slope and height adaptation. The separation unit relies on a me-
chanical structure to detach planting cups from the floating mats. Results: The study significantly re-
duces harvesting costs and markedly improves operational efficiency. Conclusion: This solution over-
comes the incompatibility of conventional land-based agricultural machinery with floating rice har-
vesting, thereby facilitating large-scale cultivation of floating rice in subsidence water areas and
promoting green, sustainable agricultural development.
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Figure 1. Aerial photograph of floating rice
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Figure 2. Schematic illustration for construction and assembly of floating rice harvesting units
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Figure 3. Schematic diagram of the whole harvesting device
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Figure 4. Schematic diagram of winch device
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Figure 5. Schematic diagram of separation mechanism
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