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Development of Stem Cutting Shears to Reduce the Labor of Squash Harvesting
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Abstract

Hokkaido is the top producer of squashes in Japan, producing about half of the total. However,
production has been declining since 2012 due to an aging population and labor shortages. Squash
cultivation has not been mechanized. Harvesting, in particular, requires lifting heavy squash and cutting
the hard stem, which 1s hard work for workers. In this study, we developed new stem-cutting shears
to reduce the burden of harvesting squash and improve work efficiency, thereby contributing to the
sustainability and expansion of squash production.

In this development, we aimed to create shears that would cut squash stems with less force than existing
specialized shears for cutting squash stems. Furthermore, we developed shears, based on improving
commercially available products, with the aim of achieving this development quickly and at low cost.
When comparing the applicability of various edged tools to stem-cutting work, blades used for cutting
plastic pipes were highly rated. However, issues were raised, such as the stems remaining too long and not
meeting the shipping standards for agricultural cooperatives. After consideration of improvement points,
new shears were designed and prototyped. Their usefulness was confirmed through demonstration tests at
farms and an evaluation of the physical load using biometric measurements. By optimizing the shape based
on ergonomics, new squash stem-cutting shears with sufficient performance and a high level of usability
were developed.
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