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Test on performance of seed-filling device of plot seeder
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(1. College of Mechanical and Electrical Engineering, Qingdao Agricultural University, Qingdao 266109, China;
2. College of Science and Technology, China Agricultural University (Yantai), Yantai 264670, China)

Abstract In order to improve the performance of metering parts,a seed-filling device of plot seeder was studied in the
paper. The influence of four test factors (motion velocity of plot seeder (v) ,rotation speed of seed-filling device (w) ,
generatrix length of seed-filling device (/) and base angle of seed-filling device (a)) on CV of the uniformity in seeding-
filling process for rape seed and wheat seed were analyzed by the quadratic general rotational combination design. With
DPS 7.05 Data Processing System the regression equations of the uniformity in seed-filling process on the four test
factors were established. The effect order of four test factors obtained by the regression equations is generatrix length of
seed-filling device™>base angle of seed-filling device > motion velocity of plot seeder > rotation speed of seed-filling
device for rape seed and base angle of seed-filling device™generatrix length of seed-filling device™>rotation speed of
seed-filling device > motion velocity of plot seeder for wheat seed. The optimum parameters about structure and
operational environment for rape seed and wheat seed established by analysis are as follows: motion velocity 0.4 m/s,
rotation speed of filling device 0.25 rad/s.generatrix length of seed-filling device 0.1 m and base angle of seed-filling
device 50°. From the result the best plot length for the seed-filling device is 10 m and the best CVs in seed-filling
process for rape seed and wheat seed are 5.68% and 7.85% ,respectively, when seeding rate for rape seed and wheat
seed are 5 and 180 g/plot.
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Fig.1 Main structure of plot seeder
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Fig. 2 Structure of seeding part of plot seeder
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Table 1 Coding table of factors and levels on CV of

uniformity in seeding-filling process

ANXAERIHL FEFRRE ERCEE M
HiRS  WIHEEE RS EEE AR MR AR

v/(m/s)  w/(rad/s) KE [/m a/ (")
+2 1. 00 0. 600 0. 160 50
+1 0. 85 0.513 0. 145 45
0 0.70 0.425 0.130 40
—1 0.55 0. 338 0.115 35
—2 0. 40 0. 250 0. 100 30
A 0.15 0. 088 0.015 5
3 EREAH

3.1 HEMFRFMHYE
3.)1.1 F 2455 RERER
F 3R SR R RO A R
MEHE F, =47 131 £ W& X, . X, . X:. X, &
X2 X0 X X0 X0 X0 X TR 1LY KO b3k B
FAKFE(P<0.0), X,° . X0 X, X0 X, X, X, Al
X X X 56 Ff 34 5 PR A8 5 2R H00 ) i 3 (P<<0. 05)
FERN S VAR S R AN 1 PR R G b (8]0 5 R R
Ay =16.690 1+1.309 6X,+1.202 9X,+
1.007 1X;—0.541 3X,+0.250 5X?+
0.206 8X3+0.304 3X%40.263 0X!—
0.318 1X,X,—0.239 4X, X,40.301 9X,"—
0.338 1X,X,40.293 1X,X,+0. 264 41X, X,
Ao Xy S/ N AE LA R 5 X, O e R R R
BB s X, Ry U R IR B XL Sy e ke
BRI A AR . 4 PR SRR T I R 88 A R AR
S Z B0 52 ) 2 R Ay« o 2R A A B R B
70 B AR IS A AR BE /N DX A ML 2 R | ST
ESNTR L 30IBT i
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Table 2 Test scheme and CV of uniformity in seed-filling process
R AT A 5 R HL Vo EE SIS A5 5 R H N
Jhk:iRes b5
DX X, X, A A X X Xy Ajirse A
1 1 1 1 1 19. 94 23.04 17 —2 0 0 0 14. 77 17.53
2 1 1 1 —1 19. 16 22.37 18 2 0 0 0 20. 19 21.75
3 1 1 —1 1 19. 31 21.16 19 0 —2 0 0 14. 82 17.70
4 1 1 —1 —1 19. 40 21.58 20 0 2 0 0 19. 80 21. 38
5 1 —1 1 1 18. 96 21.20 21 0 0 —2 0 15.70 17. 31
6 1 —1 1 —1 19. 40 21.55 22 0 0 2 0 19. 67 22.50
7 1 —1 —1 1 15.51 17.98 23 0 0 0 —2 18.79 22.25
8 1 —1 —1 —1 17.22 19.94 24 0 0 0 2 16. 27 17. 80
9 —1 1 1 1 18. 64 21.55 25 0 0 0 0 16. 59 19. 52
10 —1 1 1 —1 18. 94 22.02 26 0 0 0 0 16. 32 18.97
11 —1 1 —1 1 15. 39 18. 45 27 0 0 0 0 16. 44 19. 17
12 —1 1 —1 —1 17. 32 20. 26 28 0 0 0 0 16. 83 18. 50
13 —1 —1 1 1 14. 97 18. 25 29 0 0 0 0 16. 54 17.93
14 —1 —1 1 —1 16.78 20.16 30 0 0 0 0 16.19 18.72
15 —1 —1 —1 1 12. 32 14. 25 31 0 0 0 0 15.91 18. 77
16 —1 —1 —1 —1 14.50 16.91
TE X0 /N DR FL AT B 5 X Oy SEFI B B g B 5 X Oy FE R B R AR BRI s X Sy AR A IR A M. TR
x3I RUMHAHUETRRBAESN
Table 3 Variance analysis on CV of uniformity in seed-filling process
TS Ah INEE T T
ROkIE  AmE
S J7 A ¥or F 1§ - J7 Al ¥o7 F{H
X, 1 41.160 41.160 223.677" 26.903 26.903 99. 707"
X, 1 34.728 34.728 188. 724 31.625 31.625 117. 208
X; 1 24. 341 24. 341 132.278" 37.475 37.475 138.889"
X, 1 7.031 7.031 38.208" 13.217 13. 217 48. 983"
X,*® 1 1.795 1. 795 9.753" 1. 856 1. 856 6.879
X,* 1 1.223 1. 223 6.644" 1.510 1.510 5.596"
X’ 1 2.647 2.647 14. 387" 2.947 2.947 10. 922"
X,* 1 1.978 1.978 10. 750" 3.524 3.524 13.059"
X, X, 1 1.619 1.619 8. 800 1.710 1.710 6.336"
X, X; 1 0.917 0.917 4.982" 1. 328 1.328 4.923"
X; X, 1 1. 458 1. 458 7.924" 1. 434 1. 434 5.315°
X X; 1 1. 829 1. 829 9.941" 1.294 1. 294 4.795°
X, X, 1 1. 375 1. 375 7.471° 1.470 1. 470 5.449"
X; X, 1 1.118 1.118 6.077" 1.434 1. 434 5.315°
EE! 14 121.421 8.673 47.131" 125. 445 8. 960 33.209"
P4 16 2.944 0.184 4. 317 0.270
KA 10 2.385 0. 239 2. 560 2.779 0.278 1. 084
= 6 0.559 0.093 1.538 0. 256
Jyill 30 124. 365 129.762

i Fo.05(1,16)=4.49;F; 01(1,16)=8.53;F0, 01 (14,16) =3.45;F; 05(10,6) =4, 065 * Fl % 435l F& /R~ 5 Wi (g 35 FOAl 5 25 .
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Fig. 3 Influence of single factor on CV of uniformity

in seeding-filling process for rape seed
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Fig. 4 Interaction influence of two factors on CV of the uniformity in seeding-filling process for rape seed
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Fig. 6 Interaction influence of two factors on CV of uniformity in seeding-filling process for wheat seed
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