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Abstract: Due to the low efficiency of manual pollination and issues such as deformed fruits and hormone residues
caused by chemical fruit-setting agents in facility-grown watermelon production, Osmia pollination has emerged as
a potential alternative due to its high efficiency and environmental friendliness. However, the widespread adoption of
Osmia pollination technology is hindered by factors such as extensive management, structural defects in bee nests, and
low reproduction rates. This paper systematically analyzes the key factors affecting the pollination efficiency of Osmia
in ground-planted watermelon greenhouses, including environmental conditions (weather, greenhouse airtightness,
temperature, humidity, pesticide use, and natural enemies), Osmia management (cocoon quality, release timing, female-
to-male ratio, and nest box design), and cultivation practices (varietal characteristics and field management). The study
proposes optimized nest box designs (e.g., adding activity chambers and water storage devices), precise timing for Osmia
release (releasing bees three days after cocoon emergence to synchronize with female flower blooming), and improvements

in greenhouse airtightness, among other key techniques, to enhance pollination efficiency and fruit quality. This research
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provides a theoretical foundation and practical guidance for the large-scale application of Osmia pollination technology in

watermelon production.
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