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Effect of Panax notoginseng seed size on seed-filling performance
of the socket-roller seeding apparatus

QIN Wei, YU Yingjie, LAI Qinghui, YUAN Haikuo, ZHAN Caixue, SUN Kai
(Faculty of Agriculture and Food, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: [Objective] To explore the influences of hole size of the nest hole wheel seed-metering and the
adaptability of Panax notoginseng seeds on seed-filling performance, determine the relationships between P.
notoginseng seeds of different grades and the adaptability shapes of seed-metering devices. [Method] We
divided P. notoginseng seeds into four levels, and designed four different types of nest hole sizes. Using the
discrete element software EDEM, we simulated the seed-filling process of graded seeds in seed-metering device
with different size of nest hole. The seed filling performances of different grade seeds in seed-metering devices
with different sizes were analysed, and the adaptability size of seed-metering device for the graded seeds was
obtained. The experimental verification was carried out. [Result] P. notoginseng seeds of all levels have their
suitable nest hole wheels. The 5.0—5.5 and 6.5—70 mm grading sections of seeds have the suitable hole sizes of
7.5 and 8.5 mm respectively, and both of 5.5—6.0 and 6.0—-6.5 mm grading sections seeds match the hole size of
8.0 mm. When seeds of all gardes are filled in the adaptive seed-metering devices, the qualified indexes are
more than 95.83%, the miss-seeding indexes are lower than 2.00% and the redundant-seeding indexes are

2.17%. The linear relationship between the long axis size of seed (/) and aperture (L), and the relationship
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between the height axis size of seed (%) and hole depth (H) are all established, which are L=0.58/+4.28 and

H=0.75h+3.96, respectively. [ Conclusion] The seed-filling performance fully meets the agronomic

requirements of P. notoginseng seeding, which provides a theoretical basis for the design of nest hole size of the

nest hole wheel seeding device.
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Fig. 1 Appearance of Panax notoginseng seeds
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Fig.2 Schematic diagrams of two kinds (T, and T),) of round - hole sieves
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Table1 Three-axis size of Panax notoginseng seeds for
each grading section

R ¥ HA2/mm Khl/mm  EH/mMm  SH/mm
Seed diameter Long axis Wide axis High axis
5.0~5.5 5.07~6.36  4.50~530  4.41~5.28
5.5~6.0 542~724  4.79~583  4.44~5.72
6.0~6.5 6.16~7.55  5.08~6.33  4.88~6.32
6.5~7.0 6.54~8.00  5.50~6.79  5.15~6.62
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Fig. 3 Schematic diagram of the nest hole wheels
seed-metering device
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Table 2 Four kinds of hole parameters of nest hole wheels

RS FLA2(L)/mm FLIR(H)/mm
Model Aperture Hole depth
1 7.0 7.0
2 7.5 7.5
3 8.0 8.0
4 8.5 8.5
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Table 3 Material and contact parameters of the simulation model

. I FefAr Rl RERE RS R AR RIS B EE R E
R TR LL BIY)RE/MP )5 /(kg m™) ‘ . .
. ) ) - Contacted Coefficient of Coefficient of  Coefficient of

Material Poisson ratio  Shear modulus Density ) o o o
material restitution static friction roll friction

1 0.40 13 1100 1+1 0.48 0.32 0.085

2 0.28 102 1150 1+2 0.50 0.50 0.010

3 0.30 79 400 7930 1+3 0.60 0.30 0.010

4 0.40 100 1150 1+4 0.30 0.50 0.300

1) I: ZHF;2: RAEMF; 3. RERMH; 4. 247

1) 1: Panax notoginseng seed; 2: Nylon material; 3: Stainless steel material; 4: Brush
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