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Performance test of cell wheel notoginseng precision seeding
apparatus based on response surface methodology

HU Ziwu, MA Wenpeng, XING Jinlong, LAI Qinghui
(Faculty of Modern Agricultural Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract; [ Objective] To optimize the structure parameters of cell wheel notoginseng precision seeding
apparatus and improve seeding performance. [ Method] Notoginseng seeds were chosen as materials.
Number, diameter and depth of type hole, along with cell wheel rotational speed of seed metering device
were selected as four influence factors to carry out quadratic orthogonal rotation combination test. Seeding
qualified index, repeat sowing index and leakage sowing index were tested by the self designed soil bin
test bed. The test results were analyzed by response surface methodology, and quadratic regression
models between various factors and test indexes were established. The influence rules of various factors,
interaction terms and quadratic terms on the seeding qualified index were studied. Test factors were
optimized and verified by actual experiment. [ Result] The order of factors affecting the seeding qualified
index was diameter of type hole > depth of type hole > number of type hole > rotational speed of cell
wheel. The seeding qualified index was above 90, the repeat sowing index and leakage sowing index were
below 5 when the depth of type hole was 5.4 mm, the rotational speed of cell wheel was 35 r + min ™',
the number of type hole was 12 — 14 and the diameter of type hole was 7.7 — 8.2 mm. Factors were
verified after optimization, and the experimental results were generally in agreement with the optimization

results. [ Conclusion] The performance of this seeding apparatus can be optimized by response surface
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methodology. This research provides a theoretical basis for designing notoginseng seeder and mechanized

sowing of notoginseng seeds.
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Fig.1 Structure diagram of the seeding apparatus
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Fig.4 Schematic diagram of seed-filling angle
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Fig.5 Relationship graph of rotational speed of cell wheel
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Tab.1 Different levels of experimental variables
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Tab.2 Quadratic orthogonal rotation combination design and experimental results
- LiE{RAe RALHAR RFLR B RS ek AR IR IR EER

(X)) (X,) (Xy) (Xy) (4) (D) (M)
1 -1 -1 -1 -1 70. 00 5.33 24.67
2 1 -1 -1 -1 75.67 5.67 18. 66
3 -1 1 -1 -1 89.33 6.00 4.67
4 1 1 -1 -1 91.33 6.67 2.00
5 -1 -1 1 -1 82.67 6.33 11.00
6 1 -1 1 -1 85.33 6.33 8.34
7 -1 1 1 -1 84.33 11.00 4.67
8 1 1 1 -1 88.00 11.67 0.33
9 -1 -1 -1 1 46.67 2.00 51.33
10 1 -1 -1 1 53.33 1.33 45.34
11 -1 1 -1 1 73.00 2.67 24.33
12 1 1 -1 1 79.00 2.00 19.00
13 -1 -1 1 1 70.33 2.33 27.34
14 1 -1 1 1 74.33 2.67 23.00
15 -1 1 1 1 71.67 4.00 24.33
16 1 1 1 1 72.00 4.00 24.00
17 -2 0 0 0 70. 67 1.00 28.33
18 2 0 0 0 80.00 5.66 14.34
19 0 -2 0 0 50.67 0 49.33
20 0 2 0 0 70.67 7.67 21.66
21 0 0 -2 0 75.00 1.67 23.33
22 0 0 2 0 85.00 3.33 11.67

23 0 0 0 -2 89.67 10.33 0
24 0 0 0 2 61.67 0 38.33
25 0 0 0 0 85.00 4.67 10.33
26 0 0 0 0 85.67 4.33 10.00
27 0 0 0 0 82.00 3.00 15.00
28 0 0 0 0 85.33 3.00 11.67
29 0 0 0 0 88.67 2.67 8.66
30 0 0 0 0 90.00 2.00 8.00
31 0 0 0 0 92.00 3.67 4.33
32 0 0 0 0 91.67 5.33 3.00
33 0 0 0 0 86.67 2.33 11.00
34 0 0 0 0 90.00 3.67 6.33
35 0 0 0 0 86.00 2.33 11.67
36 0 0 0 0 88.67 3.33 8.00
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Tab.3 Variance analysis of seeding qualified index (A)

7 ZERUR F-J5 Al F HE Y5 F P
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