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Experimental Study on Nursing Seedlings of Super Rice
Precision Seeder Device
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Abstract; In order to realize the nursing seedlings of super rice, a type of vacuum-vibrating tray
precision seeding device was designed. The super rice Changyou 3 was selected, the effects of relative
pressure, diameter of suction hole, vibration frequency of plate, amplitude, the suction distance on
seeding performance was analyzed with a five-factors and four-level orthogonal experiment. A
mathematical model was established between seeding device parameters and seeding performance index,
which provided the basis for the parameters selection of the precision seeder device in seeding process.
The multi-objective optimization genetic algorithm was made and the optimal parameters were determined
as: vacuum negative pressure value of 3.68 kPa, diameter of suction hole of 1.84 mm, vibration
frequency of 10. 90 Hz, amplitude of 4. 09 mm, the suction distance of 3. 92 mm which were verified by
experiments. Through seeding test of the long type super rice, the results were consistent with theoretical
analysis, which showed that the seeding device had a good adaptability to different varieties of super rice,
which were suitable for different varieties of super rice seeding. Through sowing and seedling test, the
seeding device could meet requirements of super rice planting seedling.
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Fig.1 Structure schematic of vacuum-vibration tray
precision seeding device
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Tab.1 Factors and levels of orthogonal test

KT MXTES /WAL, ISR/ RiE/ AR
kPa mm Hz mm mm
1 3.0 1.5 10.0 3.0 2.0
2 3.5 1.8 10.5 3.5 3.5
3 4.0 2.0 11.0 4.0 5.0
4 4.5 2.2 11.5 4.5 6.5
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WAL FLAR , A IR i B iR gl A o R R A
I B S E A A R X R J7 3.5 kPa W AL AL
2 1.8 mm $R B4 A 10. 5 Hz HRiE 4 mm W Fp R 25
3.5 mm, f3HERRISEL 2R, =2.065,R, =1.562 5,
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Tab.2 Experimental scheme and results of

orthogonal test

argis EiEE S

A i ¢ k 5/ % B/ % 5/ %
1 1 1 1 1 1 94. 19 1.12 4.69
2 1 2 2 2 2 97.10 1.34 1.56
3 1 3 3 3 3 96. 87 1.79 1.34
4 1 4 4 4 4 94. 86 2.68 2.46
5 2 1 2 3 4 95.98 1.12 2.90
6 2 2 1 4 3 96. 43 1.56 2.01
7 2 3 4 1 2 96. 20 2.68 1.12
8 2 4 3 2 1 95.98 3.35 0. 67
9 3 1 3 4 2 96. 88 2.23 0. 89
10 3 2 4 3 1 96. 43 2.90 0. 67
11 3 3 1 2 4 94. 86 2.01 3.13
12 3 4 2 1 3 95.75 3.13 1.12
13 4 1 4 2 3 95.53 3.13 1.34
14 4 2 3 1 4 94. 64 3.35 2.01
15 4 3 2 4 1 95.76 4.02 0.22
16 4 4 1 3 2 95.09 4.69 0.22
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H = —107.551 687 +8. 047 75x, +17.371 538x, +
29.220 25x, +6. 386 25x, +1.575 694x, — 1. 117 5x; —
4.789 048x —1.342 5x; —0.782 5x;, —0. 198 611x.
(5)
G =24.777953 —4.570 5x, —8. 574 855x, —
2.008x, —0. 76x, —0. 133 667x, +0. 785x] +
2.903 066x> +0. 11x> +0. 11x; (6)
M =182.773 734 —3.477 25x, —8.796 68x, —
27.212 25x, —5.626 25x, — 1. 442 028x, +
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Tab.3 Multi-objective optimum results based

on genetic algorithm

PR AL &b
7 X WAL k3 R Ak EE W
Mk RS LR B VERC VA < 1

kPa  mm Hz e mm % % %

3.677 1.845 10.904 4.094 3.919 97.83 2.04 0.13
3.677 1.843 10.903 4.097 3.919 97.83 2.04 0.13
3.678 1.845 10.904 4.096 3.918 97.83 2.04 0.13
3.679 1.846 10.904 4.094 3.919 97.83 2.04 0.13
3.678 1.846 10.903 4.093 3.919 97.83 2.04 0.13

L S

HHE LA b st % 8k 22 H bR AL 205 2, 76 5 il ¢
BRI K. A X 5k 3. 68 kPa, W fL AL
R 1.8 mm, JR B ANy 10.9 Hz, JRIE A 4. 09 mm,
W R 5 R 3.9 mm 3R 56 2% 7R 55 i i 3 56 AR 1D
T 0 Aok R e o< R 2 R HE o fS 1 I D A an 3
M 4,25 Rk 4,

PNGIRIG I ey ) A T LS
BREZHE A T T8 R Jr ) AT 1) R
B Gt 2 U0 gt i & PG Fh ke & HERD IS IR b
B ALIL T oI ZE G B, 485 ook 72 o T b i
G kA (HUT 32 17 3 By 200 mm/s) X 55

B3 e IR S
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Tab.4 Test and verifying of optimum results %
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