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Abstract: Coptis chinensis is a common and precious Chinese medicinal plant. In order to develop C.
chinensis harvesting machinery and realize the mechanization of the production process for C. chinensis ., it
is essential to analyze the mechanical characteristics of process of pulling C. chinensis out of the ground.
The in situ mechanical pull-out test device for C. chinensis was independently designed through the force
analysis of C. chinensis pull-out process, and the mechanical pull-out test for harvesting C. chinensis was
conducted. The relationship between the pull-out speed, pull-out direction, slope and surface area of root-
soil complex and the pull-out force were studied and predicted through analyzing the test results. It was
found that the pull-out force was mainly distributed from 10 N and 50 N, with the average pull-out force of
27.38 N, and a normal distribution. The pull-out force increased with the increase of the surface area of
root-soil complex, the relationship between the two fit with the quadratic polynomial function, and the co-
efficient of determination was 0. 76. The pull-out force increased with the increase of the pull-out speed,
but the faster speed could lead to the break of rhizome or stalk of C. chinensis plant. Under the premise of
ensuring the integrity of C. chinensis plant samples, the pull-out effect was the best at speed of 20 mm/s.
Compared with the vertical direction, the pull-out force perpendicular to the ground direction decreased by
15.5% on average. The pull-out force increased with the rise of the ground slope, and the range of in-
crease in pull-out force increased with the increase of the slope. The results could provide basic theoretical
basis for the research and development of mechanization equipment for production of C. chinensis.

Key words: Coptis chinensis; root-soil complex; pull-out force; pull-out speed; pull-out direction; slope
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