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ABSTRACT

The general objective of the study was to design and development, construct, and test .
a soybean-seeder powered by a two-wheel tractor or power tiller which could be used in no-
tillage operation. ' '

Planting soybeans seeder in Thailand is laborious and labor intensive. It is for this
reason that the design was conceived as it is more desirable to use a mechanical seeder that
could be attached to a power tiller than the manual method. The material and parts used in the
fabrication of the device are locally available and are affordable. :

The device is attachable to a power tiller and can be operated at normal walking speed
of the person operating it. The device is composed of drawbar hitch assembly, mainframe
assembly, seed metering assembly, ground wheel drive assembly, furrow opener, seed
covering attachment, and other component parts. Planting of seeds is done when the ground
wheel is engaged to the ground while being pulled by the prime mover. .

Dropping of seeds from the seed hoppers and fertilizers are regulated by the seed
rollers with three equal size seed holes/grooves that accommodate maximum of 3 seeds per
hole/groove and passes through the down spouts (seed tubes) going down to the furrows
made by the disc furrow openers.

The ground wheel with the sprocket wheels and chain does the rotation of the seed
rollers. This rotation of the ground wheel is transmitted to the drive shaft of the seed rollers. -
Covering the seeds dropped to the furrows made by the disc furrow openers are done by the
seed covering attachment.

The sprocket wheels® teeth ratio is 1:1.80. This ratio is so designed as to attain the
required rpm of the drive shaft that runs the seed inclined plate-metering. The segment made
by this angle corresponds to the required distance of 20 cm between seeds hills.

Using one depth of planting (3.5 cm) for all the tests in a homogenous area (clay-loam
soil) with soil moisture content of 50 %, the device performs well at 3.25 kph forward speed
with a field capacity of 0.228 ha/h, seeding rate of 57.05 kg/ha, field efficiency of 99.12 %,
percent seed damage of 0.145 %, percent seed germination of 98.50 %,
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Figure 1. Activity Flow Chart
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In mathematical form, we have
Cw=IID : (1)
where  C, = wheel circumference or peripheral travel = 1000 meter

= constant equal to 3.1416
= drive wheel diameter, mm

S|

Np =HNz=35 2)

where Np = revolution of drive wheel 1
Nr = revolution of seed roller
H = no. of seed holes (H=3)
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A C=SW/10 4)
where:  C= Theoretical Field Capacity, ha/hr
. 5'=Forward Speed of the Machine, km/hr

W= Width of Cut of the Device, m
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Er = EFC/C X 100 (6)
where: Ef = Field efficiency of the device, %
Cr = Effective field capacity , ha/hr

C = Theoretical field capacity , ha/hr



oI [Y o = a a o
1]53@'”fﬂTW‘l]9\7ﬂ75ﬂﬂaﬂlﬂaﬂ ﬁnﬂiﬂﬁUlﬂfﬁhaﬂﬂ5mulﬂ@§3ﬂluaﬂuﬂ5”ﬁ'ﬂﬁﬂqw i]’lu’)u

u 9
Sl

Lﬂﬁﬂﬂﬂﬂ@ﬂﬂﬁ]ﬂﬁh “Nﬂﬂu‘U"l]']ﬂl'ﬁ?JﬂﬁiJGl'J’E'JfJNWNVIG]ﬂIﬂ'Nﬂﬁ Mlﬂﬂi’]ﬂmﬁﬂﬂﬂﬁﬁﬂ'l"bm’é]ﬁEJ’E]ﬂ

3 leﬂﬂf]ﬁﬁil ﬂ'liﬂl.“])'ﬁﬁl'i‘lﬂ\‘]ﬁ'l\‘iﬂ"lu’m!ﬂ‘i“’ﬁﬂﬁﬂ’l‘l"lﬂﬁﬁEJ'E'JﬂLlIﬁﬂ

E—4 | |
S O — ) x 100 o (7)
E . .
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E = Expected number of seeds -
A = Actual number of seeds
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Design and Fabrication of Soybean Seeder
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Figure 2. Photocopy of the soybean seeder with its main parts.
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Figure 2. Photocopy of the soybean seeder with its main parts.
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Table 1. Summary results on the laboratory tests done on the device.

Parameter Laboratory Output
Depth of Cut, cm 3.5
Width of Cut, m 0.70
Row Spacing, m 0.35
Hill Spacing, m : 0.15
Forward Speed ,kph 2.65, 3.25, 6.25

Seeding Rate 44-60 kg/ha
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Table 2. Summz;iry of Results of thé_ Performance of the Device.

Forward Speed, km/h

Parameters 2.65 3.25 6.25
Theoretical Field Capacity, ha/h 0.189 0.228 0.447
Effective Field Capacity, hath 0.187 : 0.226 ' 0.429
Field Efficiency, % ; 98.94 99.12 89.93
Seeding Rate, kg/ha 61.18 57.05 51.05
% Seed Damaged 0.106 0.145 0.176
% Seed Germination 9739 a 98.22 a - 98.18 a.
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