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Adaptability of seed meter with variable capacity
model-hole roller to different seeds

WU Wei'?, HUANG Zhen'?, TANG Chu-zhou'?"

(1.College of Engineering, Hunan Agricultural University, Changsha 410128, China; 2.Hunan Provincial Engineering
Technology Research Center for Equipment, Changsha 410128, China)

Abstract: In order to study the adaptability of seed meter with variable capacity model-hole roller to different seeds,
mung bean, sesame and sorghum in particle size of 1-5 mm were chosen in the test of seed metering to analyze the
adaptation parameters including uniformity, consistency and breaking rate. The results showed that the seed meter with
variable capacity model-hole roller is suitable for in drill sowing of sesame and sorghum, but not for seed metering of
mung beans. Through the orthogonal test, the effect of the rotating speed, the form and the width of adjustable tongue and
the gears for adjusting seeding rate on the uniformity, consistency and breaking rate of sesame and sorghum were
analyzed, and the best combination of parameters was obtained.
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Fig.1 Structure sketch of variable capacity model-hole roller seed meter
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Table 2 Results of orthogonal test
1% 1% 1%
A B C D
1 1 1 1 1 0 0.89 12.80 30.61 14.52 54.02 28.31 15.63 20.35
2 1 2 2 2 0 111 8.16 30.71 18.52 56.81 29.11 23.50 12.74
3 1 3 3 3 0 0.35 4.40 18.43 18.64 59.03 11.67 27.47 21.95
4 1 4 4 4 0 0.71 3.88 13.59 13.86 49.38 1.93 12.40 9.36
5 2 1 2 3 0 0.27 1.75 22.18 18.60 46.57 21.64 6.25 21.05
6 2 2 1 4 0.09 0.63 5.00 18.95 16.30 66.95 25.59 20.34 20.00
7 2 3 4 1 0 0.56 18.20 16.26 18.40 42.87 28.86 25.27 25.81
8 2 4 3 2 0 0.96 6.90 20.24 23.62 40.60 22.72 2.547 21.53
9 3 1 3 4 0 1.20 7.04 20.48 21.82 50.22 9.637 12.23 29.98
10 3 2 4 3 0 0.42 14.10 15.37 16.30 47.71 3.707 18.46 17.59
11 3 3 1 2 0 1.20 15.20 18.90 17.32 64.72 26.82 24.30 39.63
12 3 4 2 1 0.14 0.92 15.00 16.63 18.11 56.86 24.74 18.69 24.10
13 4 1 4 2 0 0.22 3.96 18.21 23.57 35.30 26.49 9.28 19.33
14 4 2 3 1 0 0.61 13.30 14.34 23.12 67.24 41.20 26.63 24.04
15 4 3 2 4 0 0.85 3.70 20.48 18.84 51.60 24.87 24.29 3.70
16 4 4 1 3 0 0.24 2.82 15.30 14.27 43.66 25.93 4.90 10.63
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Table 3 Result of range analysis meter of orthogonal test
A B C D A B C D A B C D
Ki 9334 9148 83.76 77.84 65.54 7851 6241 74.15 219.24 186.11 229.35 220.99
K, 77.63 79.37 90.00 88.06 76.92 7424  74.07 83.03 196.99 238.71 211.84 197.43
Ks 7138 74.07 73.49 71.28 7355 73.2 87.20 67.81 21951 218.22 217.09 196.97
K, 6833 65.76 63.43 73.50 79.80 69.86 72.13 70.82 197.80 19050 175.26 218.15
R 2501 25.72 36.99 16.78 14.26 8.65 11.66 15.22 22.52 52.60 62.48 24.02
Ky 7102 86.07 106.65 123.11 79.00 43.39 65.17 86.22 64.40 90.71 90.61 94.30
K, 9881 99.60 100.36 105.14 54.407 88.93 7273 59.62 88.39 74.37 61.59 93.23
Ks 6490 92.22 85.22 62.94 73.68 101.33 68.87 57.08 111.30 91.09 97.50 71.22
K, 11849 75.32 60.98 62.03 65.10 38.537 65.41 46.00 57.70 65.62 72.09 63.04
R 53.59 24.28 45.66 61.08 24.59 62.793 16.08 29.14 53.60 25.47 29.02 31.26
K1 0 0 0.09 0.14 3.06 2.58 2.96 2.98 29.24 25.55 35.82 59.30
K 0.09 0.09 0.14 0 242 2.77 3.15 3.49 31.85 40.56 28.61 34.22
Ks 0.14 0 0 0 3.74 2.96 3.12 1.28 51.34 41.50 31.64 23.07
K4 0 0.14 0 0.09 1.92 2.83 191 3.39 23.78 28.60 40.14 19.62
R 0.14 0.14 0.14 0.14 1.82 0.38 1.24 221 27.56 15.95 15.54 39.68
B C A D
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Table 4 Analysis of variance of orthogonal test
A B C D A B C D A B C D
F 1.800 1.643 1931 0.784 12000 3.991 32.629 13519 0.500 2.024 1.795 0.557
P 0.300 0.347 0301 0577 0.000 0.143 0.009 0.030 0.700 0.289 0.321 0.678
F 16.406 2.781 10.870 24.842 2950 25.735 0.322 1452 3507 0.931 1.606 1.457
P 0.023 0.212 0.040 0.013 0.199 0.012 0811 0.126 0.165 0.523 0.353 0.282
F 0.365 0.365 0.365 0365 2832 0113 1578 4796 8825 4.079 1544 19.724
P 0.785 0.785 0.785 0.785 0.208 0946 0.358 0.115 0.053 0.139 0.365 0.018
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