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Design and test of Codonopsis pilosula seedlings transplanter with
ridge-film mulching and soil-covering in seedling rows

WANG Junzeng, SUN Wei, WANG Hucun, ZHANG Hua, LIU Xiaolong
(College of Electromechanical Engineering, Gansu Agricultural University, Lanzhou, Gansu 730070, China)

Abstract; In view of the problem that there is no machinery available for transplanting Codonopsis pilosula, a
transplanter with the functions of ditching, seeding, ridging, shaping, film mulching, and soil-covering in seedling
rows was designed in combination with the cultivation mode of ridge-film mulching and soil-covering on seedling
rows in consideration of dry stress-resistant of Codonopsis pilosula in the arid area of the Northwest Loess Plateau.
The key components of the prototype were analyzed and designed. The structure and working parameters of the de-
vices such as opener with sharp angle and long airfoil, shaping and compaction, and soil covering over film were
determined. The working mechanism of the core components was analyzed. Field experiments showed that seedling
bury percentage of the designed transplanter was 4.1% ; exposed seedling percentage was 2.6% ; the qualified rate
of planting was 92.0% ; the qualified rate of planting depth was 87.5% ; the qualified rate of covering soil thickness
on the film edge was 95.9% ; the qualified rate of soil covering width on the film edge was 96.3% ; and the produc-
tivity was about 0.14 hm® - h™'. The field performance experiment indexes met the requirements of national and in-
dustrial standards, and the experiment results met the design requirements.
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Fig.2  Structure diagram of whole machine
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YR AT 8 17 4
Operation rows
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Opener type
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Long wing with sharp angle

Adjustment range of transplanting depth 50~100
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Fig.3  Structural diagram of opener device
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Table 2 Main technical parameters of opener with

sharp angle and long airfoil

SR FR Parameter name ZHH Parameter value

556 Width(B)/mm 60

[l Ploughshare height( H)/mm 460
A LS Penetration angle( ) /° 24
BRffi Gap angle(&)/° 6
I Oblique-cut angle(y)/° 35
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Table 3  Discrete element simulation parameters of soil

particles and geometry on plastic film
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Parameter Soil Opener device

HHE/ (kg - m™)

. 2600 7850
Density
NSV
ML 0.3 0.3
Poisson ratio
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Shear modulus 3.00x10 7.90%10
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Restitution coefficient ( with soil) ' ’
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Static friction coefficient (with soil ) ' ’
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Dynamic friction coefficient( with soil )
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Fig.7  Structural diagram of shaping and compaction device
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Fig.8 Structural diagram of film mulching device
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Fig.11  Structural diagram of angle adjusting plate
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Fig.12  Structural diagram of covering soil drum and components
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Fig.13  Force analysis of soil on the spiral batten
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Table 4 Results of field experiments
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