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Decision on Shape of Cells for Plate Seed-metering
Device by Seed-pattern with regards to Sweet Corn Seeds

Masateru Nacata* Toshio Furucui**, Yoshiichi Oxapa*
Masafumi Mrrarar** and Katumi Isumawa*
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The base of planting the sweet corn seeds on the mulch cultivation is the
planting of the single seeds. In the case of an inclined-plate seed-metering, the
performance of metering the single seeds is being influenced considerably by the shape
of cells.

The rational shape of cells is decided by assuming the shape of various seeds.
In this case, we proposed a procedure for deciding the shape of cells by seed-pattern
and investigated the adaptability on the shape of cells. Five varieties in sweet corn
were selected for the test, and the video pattern analyzer was used for measuring the
pattern of seeds. After calculating the datum by the personal computer, the pattern
of seeds was drawn up by X—Y plotter.

The formulas for deciding this cell type and the shape coefficient were proposed
for deciding the shape of three cells, i. e. a circle, a rectangle and an elongated circle.

The adaptability for the single seed-metering at the circle cell type and at the
elongated circle cell type were 90% and 60 % respectively. The latter was not a good
one when compared to the former. This is because there were many seeds entering
into the cells vertically.

The adaptability for inclusive of two seeds-metering at the circle cell and at the
enlongated circle were above 98% and 80~90% respectively. From these results, the
formulas for deciding the shape of cells were high conformation.

Key words : Planter, Mulch seeder, Sweet corn, Plate seed-metering cell
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Fig. 1. Sweet corn seeds for testing
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Table 1. Results of shape measurment

*TSeI};TSLandard Lacation from a point of an ambryo Din(l)efnsion Seed area
Deviation 2mm 4mm 6mm Smm 10mm 12mm a
< | Sample seeds 49 49 49 49 24 0 49 200
& | Average + ¢ 8.179 9.385 10.383 10.415 6.729 0 10.723 81.224
_g Average + 0 5.727 7.077 8.103 7.045 1.829 0 0.147 64.706
g Average of b 6.953 8.231 9.243 8.730 4.279 0 9.935 72.965
= SD of b 1.226 1.154 1.140 1.685 2450 0 0.788 8.259
<o | Sample seeds 50 50 50 46 16 0 50 200
g |Average + g 8.766 10.008 10.562 10.245 7.128 0 10.597 85.154
g Average + 0 6.058 7.624 8.358 6.205 2.948 0 8.587 66.306
2| Average of b 7412 8.816 9.460 8.315 5.038 0 9.592 75.730
= SD of b 1.354 1.192 1.102 2.110 2.090 0 1.005 9.424
= | Sample seeds 50 50 50 50 39 8 50 200
2 Average + 0 4.897 6.630 7.409 7.912 7.607 5.769 11.837 64.544
% Average + 0 2.767 4.506 5.095 5.284 3.597 0.903 9.807 47.936
§ Average of b 3.832 5.568 6.252 6.598 5.602 3.336 10.822 56.240
,% SD of b 1.065 1.062 1.157 1.314 2.005 2.433 1.015 8.304
Sample seeds 50 50 50 50 38 1 50 200
§ Average + 0 5.621 6.817 7.441 7.694 1.277 2.400 11.530 72.535
E Average + 0 3.847 5.055 5.703 5.850 4.193 2.400 0.842 55,775
= | Average of b 4734 5.936 6.572 6.772 5.735 2.400 10.686 64.155
SD of b 0.887 0.881 0.869 0.922 1.542 0 0.844 8.380
Sample seeds 50 50 50 50 38 16 50 200
o | Average + 0 4.245 5.563 6.216 6.638 6.966 5.446 12.454 58.862
QS) Average + @ 2.059 3.761 4.464 4526 3.660 1.566 9.886 45.088
= | Average of b 3.152 4.662 5.340 5.582 5.313 3.506 11.170 51.975
SD of b 1.093 0.901 0.876 1.056 1.653 1.940 1.284 6.887
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Fig. 4. Pattern of sweet corns

Table 2. Avergae size of sweet corns for

testing
Thickness:c Jieigh of
Length:a(mm) | Width:b (mm) 1000seeds
(nm) (2)
Veriaty
Average| SD lAverage| SD {Average; SD | Average
Hony
95| 081 9.6 | 0.85 4.7 | 0.60 178.1
bantam 20
Hony
9.3} 1.22 9.6 | 1.00 5.1 ] 1.08} 180.9
bantam 36
SAmerlcan
5 [sweet No.1j 10.1} L.19 6.6 | 0.77 461 089] 113.1
=
w3
Mitky 100 10.1 | 0.83 7.1 | 0.64 39| 052] 114.2
Luce 90 105 | 1.13 6.0 | 0.52 3.8 | 0.64 83.3
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Fig. 5 The cell model of elongated circle
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Table 3. Effective dimension and area of various cell type

Hony bantam 20 | Hony bantam 36 |[American sweet No.1 Milky 100 Luce 90
2 Dimension 10.7 10.6 11.8 11.5 12.5
S| hea wmm | 899 | 882 | 109.4 | 103.9 | 127
§ Length x Width | 10.7 X 10.4 10.6 X 10.6 11.8 X 7.9 11.5 X 7.7 12.5 X 7.0
E heo @ | 1118 | 1124 | 93.2 | 886 | 875

length x Width | 10.7 X 10.4 | 10.6 X 10.6

Area (mm) 89.4 88.2

Elongated
circle
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Table 4. Result of the shape coefficient r

Hony bantam 20 Hony bantam 36 (American sweet No. 1, Milky 100 Luce 90

r+o 0.90 0.97 0.59 0.70 0.48

gl -0 0.72 0.75 0.44 0.54 0.37

Average 1 0.82 0.87 0.51 0.62 0.42

| oo 0.73 0.76 0.89 0.82 0.67

g r-o 0.58 0.59 0.51 0.63 0.52

“1 Average r 0.66 0.67 0.60 0.73 0.59

. r+o 0.91 0.97 0.75 0.89 0.71

§§ r—o 0.72 0.75 0.56 0.69 0.55

= | Average r 0.82 0.86 0.66 0.79 0.63
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Fig. 6 Plate seed-metering of the circle cell
and the elongated circle for testing
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Fig. 7 Results of the test for juging adaptability of seed-metering
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PRINCIPLES OF FARM MACHINERY, THE
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