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Development of a Precision Seed Metering Device for Direct Seeding of Rice

S. N. Yoo

Y. S. Choi

S. R. Suh

INBStracts

In order to save labor and cost, direct seeding has been considered as an important alternative to the machine transplanting
in rice cultivation. As current seeders for direct seeding of rice seeds drill irregular amount of seeds under various operating
conditions, conventional drilling should be turned to precision planting which enables accurate placement of proper amount

of rice seeds at equal intervals within rows. In this study, design, construction and performance evaluation of a precision
seed metering device for planting of rice seeds were carried out. As prototype, the conventional roller type seed metering
device was modified for planting: increasing diameter of metering roller, setting 2 or 4 seed cells on metering roller, adding
seed discharging lid and its driving cam mechanism. Through performance tests for prototype and the current seed metering
device, number of seeds in a hill, planting space and its error ratio, coefficient of variation of planting space (planting
accuracy), and seeding length of 90% of seeds in a hill divided by planting space (planting precision) at setting planting
spaces of 15, and 20 cm, seeding heights of 10, and 20 cm, and seeding speeds of 0.1, 0.2, and 0.5 m/s were investigated.
Prototype showed better seed planting performance than the current seed metering devices. When setting planting space
of 15 cm and seeding height of 10 c¢m, prototype with 2 seed cells showed that variations of planting space and seeding
lengths of 90% of seeds in a hill at up to seeding speed of 0.5 m/s were within 0.9 cm, and 3.6 cm, respectively.
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Fig. 1 Schematic diagram of the prototype for planting of rice seed.
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Fig. 2 Seed planting process in the prototype.
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Fig. 5 View of the seed metering device developed by domestic A
company.
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Table 1 Number of seeds in a hill, average planting space and error ratio of planting space

Type Seeding height;  Planting Seeding Avergge number of | Average planting Er.ror ratio of

(cm) space (cm) speed (m/s) seeds in a hill (each) space (cm) planting space (%)
0.1 11.2 (1.D) 14.8 (0.83) 1.3
15 0.3 9.0 (1.1) 14.7 (0.50) 2.0
10 0.5 9.1 (1.6) 152 (0.87) 13
0.1 11.9 (1.1) 19.8 (0.43) 1.0
20 03 10.1 (1.8) 20.1 (0.71) 0.5
Prototype with 0.5 8.9 (1.1) 20.2 (0.62) 1.0
2 seed cells 0.1 11.2 (1.5) 14.8 (0.70) 1.3
15 0.3 10.3 (1.6) 14.8 (1.09) 1.3
20 0.5 94 (2.0) 14.8 (1.04) 1.3
0.1 12.9 (0.9) 19.9 (0.77) 0.5
20 0.3 10.1 (1.4) 20.1 (0.90) 0.5
0.5 10.5 (1.1) 19.7 (0.91) 1.5
0.1 10.0 (1.1) 14.8 (0.68) 1.3
15 0.3 10.1 (1.2) 15.0 (0.55) 0.0
10 0.5 10.1 (1.3) 15.1 (1.16) 0.7
0.1 9.3 (1.4) 19.4 (0.76) 3.0
20 0.3 10.7 (1.7) 19.6 (0.45) 2.0
Prototype with 0.5 10.5 (1.5) 194 (0.86) 3.0
4 seed cells 0.1 10.8 (1.1) 14.0 (0.54) 6.7
15 0.3 10.8 (1.2) 14.0 (0.68) 6.7
20 0.5 92 (1.3) 14.6 (1.08) 2.7
0.1 10.9 (1.5) 19.3 (0.72) 35
20 0.3 10.6 (1.1) 19.5 (1.15) 25
0.5 9.7 (1.0) 19.5 (0.83) 2.5
0.1 9.7 (3.8) 149 (0.90) 0.7
15 0.3 14.0 (4.5) 15.2 (1.26) 1.3
10 0.5 10.2 2.1) 15.6 (0.71) 2.7
0.1 11.6 (4.1) 20.1 (0.72) 0.5
Seed metering 20 03 13.0 3.2) 19.5 (0.35) 2.5
device developed 0.5 13.7 (3.4) 19.9 (1.02) 0.5
by domestic 0.1 13.0 (2.9) 14.6 (0.77) 2.7
A company 15 0.3 12.3 (3.8) 15.2 (1.88) 13
0 0.5 12.5 (3.5) 152 (2.19) 1.3
0.1 124 3.2) 19.9 (0.59) 0.5
20 0.3 13.6 (2.9) 20.1 (0.90) 0.5
0.5 9.6 (2.8) 19.8 (2.86) 1.0

Note : Values in parentheses mean standard deviations.

264



woH, A4 FzEARe thgt & 6.7%
ojlZ ElRT.

S AAKS] WiFAR = H 3 TR - 9.6~ 14.070,
W FUAEE EEO1E 15 om, 20 emE A4S W)
14.6~15.6 cm, 19.5~20.1 cm®Z Z}Z} YEPgoH, 2% &
A T3k F8 e exhfo) 2.7% oulE vrERdTh

37 WiFAR] BF A FEAR el dis B 30
o] @xp7h AA vEbskom, migio], BE&Ee| e A%
A e Aow Yehgth

FHA Y exhlE

L. MEELE

T & 270 o] wiSRA, T F 4 EYA alE
2, A Aot A EA T ® 28 2

TAF g ole] wE FAb - 27 iﬂi 2] HHJ—;M A
= 470 E212] aiEEA), AAF A9k ulE
A R 92017} 10 cm W) Z 7422 57%, 2.3~ 7.6%,
1.8~83%% YeRtor, sEko]7} 20 em¥ W= 22} 3.9
~7.4%, 3.7~7.4%, 3.0~14.4%% Fepstch

A FIAY N B T2 F 27 284 wlEA], T
= 4 =94 WERA, AAY A wlEgA 9] e
AR FAZE 15 emd W) 42 3.4~7.4%, 3.7~7.6%,
4.6~14.4%% YEPter XA F70A2)7)F 20 em W=
22k 2.2~4.6%, 2.3~5.9%, 1.8~14.4%% LFERTh

WFETo| E T2 F 20 B EAA, FA F 4
A E2 wFAA, AAF Aot ulEgR 2] Bt u
FTEE7L 0.1 m/sY W 47 22~5.6%, 3.7~4.6%, 3.0~

obl

J. of Biosystems Eng. Vol. 30, No. 5.

7.4%, 2.3~5.9%, 1.8~12.3%% EREI. IE&E50) 0.5
m/sY = 242} 3.1~7.0%, 4.3~7.6%, 4.6~ 14.4%= LJE}F
Wtk

weba FAb sfEolv) Wer s, A FAR A
Z ST} HolR)E Ao BANg on mldto
e} 21 270, 2 £ 47) 214 WiEAA = 05 rn/s-J
EEE 7 FFHYET} 7.6% olstE A vER}
ARG Foix|A] ARAT AALS] BIFEAX = g
©] 20 cm, 0.5 mvs®] FEETNA FAEFHTET} o 14.4%
E A oR Holx= AgE Bt

o]
27 E94 v, X F 478 B HiE
2, AAF A3 iEEA 0 SEAUEE ® 37 Zrk
A Bggoldl W A F 2 E22 WA, FA
4N E2 HiEEA, AAF Ao wiEdx] o] B nE
A A 3520l7b 10 om o) ZHzh 13.4~24.2%, 14.7~
30.2%, 17.8~31.1%= YRt o H, 3550]7} 20 cm¥ o
7217} 19.6~38.1%, 13.3~47.5%. 21.4~47.5%% Fepsih
A FAR B T4 F 2 B2 iR, T
= 47 294 WIFER), AAF T w9 s U T
A% FAZ7E 15 emd W) 247} 15.9~38.1%, 18.6~47.5%.
17.8~47.5%% Yepom, 474 314271 20 em¥ Wi
Z+7} 13.4~23.5%, 13.3~22.1%. 19.5~22.4%% JEbdtt
WEEE W T2 & 20 EHA] wIFEA, T4 S 4

N ZEA WFEA, AL B3 MEER ] YU EE I

6.0%% Uebton, BE£171 03 misQ W 242 34~ FEEZF 01 misd o 7} 14.9~233%, 13.3~22.0%.
Table 2 Planting accuracies for the 3 planting devices (unit : %)
. . . Type
Seeding Planting Seeding - - - -
height (cm) | space (cm) | speed (m/s) Prototype with Prototype with Seed metermg. device developed
2 seed cells 4 seed cells by domestic A company

0.1 5.6 4.6 6.0

15 03 34 37 83

0.5 5.7 7.6 4.6

10

0.1 22 3.9 3.6

20 03 3.5 23 1.8

0.5 3.1 44 5.1

0.1 4.8 3.9 53

15 0.3 7.4 4.8 12.3

0.5 7.0 7.4 14.4

20

0.1 39 37 3.0

20 0.3 45 5.9 4.5

0.5 4.6 43 14.4
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Table 3 Planting precisions for the 3 planting devices (unit : %)
Seeding Planting Seeding - T.ype -
height (cm) | space (cm) | speed (ms) Prototype with Prototype with Seed metering device developed
2 seed cells 4 seed cells by domestic A company
0.1 15.9 22.0 17.8
15 0.3 18.0 18.6 21.5
10 0.5 24.2 30.2 31.1
0.1 14.9 16.5 19.5
20 03 13.5 14.7 22.4
0.5 13.4 20.0 254
0.1 233 20.4 277
15 03 304 252 43.0
0.5 38.1 47.5 475
20 0.1 214 133 22.4
20 0.3 19.6 17.7 21.4
0.5 235 22.1 232
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