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Design and Experiment of Precision Seeding Device for Hole-drop
Planter for Panax notoginseng

LATI Qinghui CAO Xiulong YU Qingxu SUN Kai QIN Wei
(College of Modern Agricultural Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract ; Panax notoginseng is mainly grown in Yunnan Province. The row spacing and plant spacing of
the seedlings of Panax notoginseng are about 5 cm. In order to achieve high-density precision seeding of
Panax notoginseng ,overcome the problem of easy blockage of trenching, a hole precision seed-metering
device was designed. The main structure and the working principle of the metering device were
expounded. The key structure parameters were determined through theoretical calculation according to
planting requirements. According to the extensive testing combined with the experimental results of
relevant scholars, the main factors which affected seeding performance of hole-drop planter precision seed-
metering device were determined, which were pricking hole column diameter, forward velocity and
dropping seeds point to the pricking hole roll distance. The Panax notoginseng seeds in Wenshan were
chosen for sowing object. Based on the three-factor five-level quadratic orthogonal rotating combination
test method, the influences of pricking hole column diameter, dropping seeds point to the pricking hole
roll distance and forward velocity on sowing performance were explored. The experimental results showed
that the influence of negative pressure on the qualified rate was very significant (P <0.01). Based on
the results of examination, it was found that the fitting of the equations was good, the best parameter
combination was pricking hole column diameter of 24. 5 ~29. 5 mm, forward velocity of 0. 44 ~0. 61 m/s
and dropping seeds point to the pricking hole roll distance of 330 mm, and under the optimal condition,
the qualified index was more than 90% ,the missing index was less than 5% and the multiple index was
less than 5% . The hole-drop planter precision seed-metering device met the standard and requirements
by comparing the results with the national standard and Panax notoginseng planting requirements. Field
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experiments were conducted to examine the performance of 2BQ — 15 type precision planter for Panax

notoginseng ,the qualified index of the plantor was up to 93. 5% ,when the operating speed was 0. 35 m/s.

The results indicated that precision seeding device for hole-drop planter can meet the requirements of

Panax notoginseng seeding.

Key words: Panax notoginseng; seeder; seed-metering device; drilling device; optimization design
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Fig.1 Structure diagram of hole seed-metering device
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Fig.2  Schematic of structural parameters of seeding wheel
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Fig.3  Structure sketch of force analysis of filling process
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Tab.1 Experimental factors and codes

5ES
i AR, BUBEEEE AR RS
mm (m-s -1 ) JK-H B /mm
-1.682 19 0.25 310
-1 22 0.36 318
0 27 0.53 330
1 32 0.69 342
1. 682 35 0. 80 350
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Tab.2 Experiment results

R HE 55 R

Fe X X, X, Y% Y, /% Y /% Y/%
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2 1 -1 -1 643 191 16.6 4.21
3 -1 1 -1 546 255 199 7.24
4 1 1 -1 685 148 16.4 4.38
5 -1 -1 1 553 189 258 3.92
6 1 -1 1 826 17.0 0.4 257
7 -1 1 1 68.6 145 167 8.83
8 1 1 1 8.4 56 100 5.23
9 -1.682 0 0 543 256 23.1 7.49
10 1.682 0 0 827 145 2.8 3.47
11 0 -1.682 0 556 23.5 209 217
12 0 1682 0 8.6 11 163 9.42
13 0 0 -1.682 56.8 15.9 27.3 4.27
14 0 0 1.682 836 128 3.6 3.9
15 0 0 0 8.7 7.8 25 271
16 0 0 0 8.7 9.4 19 319
17 0 0 0 925 58 1.7 3.07
18 0 0 0 955 40 0.5 201
19 0 0 0 922 66 1.2 254
20 0 0 0 8.3 7.9 7.8 4.9
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Tab.3 Variance analysis of regression equation
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VAR VIR HHE F p FHm AHE F P FHM AEE F p M HEE F p
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Tab.5 Seeding performance parameters of 2BQ — 15 type

precision planter for Panax notoginseng

PP EREE,  Astely BHERERCEYE  SATHER—BuE
(mes") % A5 R E % A5 FZE %
0.25 92.3 0. 60 1.84
0.35 93.5 0. 66 2.69
0.45 9.5 0.68 2.40
0.55 89.6 0.57 3.02
0. 65 88.4 0.75 8.36
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