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ABSTRACT: A new feeder consists of 4 units was developed to
change the seeder into planter. Each unit consists of 8 cells
distributed in the circumstance of the feeder. The cell volume can be
controlled due to the shape and seeds size.

The feeder motion can be adjusted by means of fixed gears in
feeder shaft taking their motion from sliding gears on developed bar.
Different forward speeds and different feeder speeds were
experimented.

The optimum hill spaces of 30 cm and number of recommend
seeds of 5-8 were obtained under 4 cells/ feeder, RPM feeder 24 and
forward speed of 3.5 km/h. The total yield increased by 9.4% (0.85
quin/fed) than the seeder before development. The cost of one quintal
decreased by 43% than the seeder before development.

INTRODUCTION

It is important 1o decide
necessary data to base on the
objective and select appropriate new
technology through mechanization
researches support the strategical
crops. which participate in the
international income. Nobody can
deny that cotton has got to great
economical value, it takes about

85% of the world yarn crop and
average production is about 65% ol
the world production of yam.
Special technique had 1o bhe
considered to deliver seeds m hills
distributed through furrowers at
recommended spaces.
The objective of this work :
Optimize the seeder use to be
polypurpose as seeder and planter
by developing new feeder can be
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operated for different seed sizes and
shapes and cover such problems
facing cotton producers through the
economical range.

Fleming (1984) mentioned that
uneven seed distribution along the
seed channel resulted, in the feeder
was loaded on sloping ground and it
was  suggested that properly
positioned lamella on the cone of the
feeder would guide seed evenly
down to channel, while raised
lamella in the channel would prevent
seeds running along the channel.

Ostuka et al., (1986) stated that,
the metering accuracy and sowing
accuracy of a belt type seed drill
sowing were compared over
stretches of 30m. The number of
seeds in each hole of the belt (cell)
never exceed (2)and the number of
cells with (2) seeds did not exceed
5%. The proportion of cells
with/seed was 9% when sowing at
speed <0.5 m/s. But this decreased
to 80%, (18.5% of cells empty) at
speed 0.63 m/s, and the degree of
slippage  from the ideal 1000
cells/30m (Sowing distance 3 cm)
increased from 10% to 23%.

Bepetov and Nestorov (1992)
studied fluted roller of seed drill. A
prototype was built and tested to
determine the influence of roller
revolution frequency on feed
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mechamsm,  productivity  seed
spacing and seed damage.

Result showed that, increasing the
frequency and roller length and
diameter led to increase productivity.

El-Hnafy (1997) reported that, by
using the developed furrow openerin
the case of dropping seeds, behind the
press wheel encourage the seeds depth
providing more on seeds and as a
result, the highest yield was obtained,
especially when the soil was chiseled
twice followed by rotary tiller.

Helmy et al. (1999), constructed
and evaluated an electronic control
system on a grain drill unit. ‘The
electronic unit is also used to
improve machine performance by
insuring effective seed scattering
and reducing seed losses. This study
includes the evaluation of the effect
of forward speed, feeder shaft speed
and gate opening on seeds discharge
rate, and flat opening on seed
discharge rate.

As forward speed increased
from 3.6 to 8.4 kim/h, the discharge
rate decreased from 490 to 475
gram/min, seed damage increased
from 0.33 to 0.56 and scattering
seeds increased from 17.14 to
31.49%. Also as feed shaft speed
increased from 0.08 to 0.16 m/s,
the discharge rate increased from
304 to 639 gram/min.
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MATERIAL AND METHODS
The experiments were carried out
at Rahmania Farm, Meet Ghamer,
Center, Dakahlia. The experiments
were conducted inanareaof2.5 fed
through two  successful  Agric.
Seasons 2001 and 2002.
The following equipment were
used in this research :
1- Tractor (Roman) of 75 hp
(55.20 kW)

2- Chisel plow locally made (9 tines) -

3- The = furrower
furrowers)

4- Land leveller locally made 3 m
width) hydraulically controlled.

5- Seed drill (Nordsten type).
Workable width 225 cm seed
hopper capacity 150 kg,
workable furrowers (4)

The developed feeder consists of
four units. Fach unit contains four cells
to produce the recommended hill
distances of 30 cm. The selected cell
number of 4 cell, cell volume of 4.25
e’ was chosen under feeder speed of
24 RPM and 3.5 kivh forward speed
to obtain the recommend sceds
number 5-8 seeds per hill. The four
feeder units are fixed in a shaft rotating
by mean of three fixed gears having
their motion from three gears slided on
developed shaft. The motion is

(mounted, - 3
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transmitted by means of sprokite. Four
small seed boxes were developed
located undemeath the seeder hopper
1o facilitate the seeds delivery. A cutoft’
of brush was developed located at each
cell face to help cell, to be through by
filled. Three furrowers were developed
to establish furrowers during planting

Crops specifications :

Cotton seeds variety (Giza 89).
Mass of 1000 seeds (99.86) gram.
Repose angle of seeds (41°).

A new feeder consists of four
units was developed to be operated
in the seeder to change its function
from seeding into planter. Each unit
consists of number of cells. 8 cells
distributed on the feeder
circumstance. The cell volume can
be adjusted due to the seed shape,
seed size and condition of planting.
The four feeder units are fixed in

. circular section shaft moved by

means of fixed gears of different
diameters (6, 8 and 10 ¢m). Motion
is transmitted to feeder gears trom
sliding gears, slided on a developed
shaft (6, 8 and 10 cm) diameter by
means of sprocket. 7

Three new fufrowers were
developed to establish the furrowers
during planting operation.
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Dimsaslons is mm

Fig. () : Sectioa of the developed seeder,
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The seeder before development
was experimented to investigate its
efficiency, hill spacing, number of
seeds per hill.

The developed
operated into stages.

i- To obtain the recommend hill
spaces.

2- To obtain the recommend seed
number/hill.

As to the first experiment, the
developed feeder was
experimented to select the proper
cell number produce the desired
hill spaces.

The optimum cell number was
of 4 cells produced 30 cm hill
spaces 1n the same row.

The second experiment was
carried out in on area of 1.5 fed.
Different cell volumes, different
feeder RPM, at different forward
speed.

To facilitate the discharge of
seeds from the main hopper to
feeder cells four small boxes were
developed located underneath, the
main hopper, their gates are facing
cell opening to ensure cell fullness,
a cutoff of brush was developed at
each cell opening.

RESULTS AND DISCUSSION

The expenment was conducted
under one cell, two cells. 4 ceils, 8

seeder was

727

cells at three forward speeds of 0.99.
2.3and 3.5 kev/h.

The obtained result reveal to the
following :

1- The normal seeder dnitled cotion
seeds in rows n a flat arca.
Seed spaces in row were narrow
in the, range {1-5 cm) resulting
high plant density  table (1)
Furrowers had to be established
by means of {tractor + furrower;
consuming time and cost.

By experimenting the developed
seeder, under different celis number
and  different feeder RPM, at
different forward speeds table (1).a
wide range of undesired hill spaces
6.8 to 152.5 cm table (1) were
remarked. Considering four cells at
feeder RPM. (24} and forward speed
of 3.5 km/h the recommended hill
space of (30 cm) was obtained. As
to seeds number/hill, different cell
volumes namely 4.25. 8.50. 12.75
e’ were mvestigated  under
different feeder RPM. different
forward speeds considering  the
selected 4 cell. It is noticed that. the
recommend seeds number {3-8)/hill
was delivered under cell volume of
425 cm’, feeder RPM {24). torward
speed 3.50 knvh. It is interested 10
know that the usement of cutofi
decreased breakage from (1.19 to
0.79%), and  ncreased  the
germination ratioc from (76.8 t©
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90.3%). As to dispersion percent,-
the usement of developed seeder
decreased long tunal dispersion
from (1811 to 10.11%), side
dispersion from (9.45 t0 6.61%). So
more healthy plants will be

expected. Mareover an increase of

(0.85) quintal/fed. was recorded
under developed seeder. To evaluate |
the developed seeder economically,

Table (1) :

- Abdel Maksoud, et.ql,

"it was found, that it save about (349
L:E. fed) including (seed rate,
furrow establishing, and yield).

It was found that the optimum cell
volume of 425 cm’ under feeder
RPM (24) at forward speed of 3.5
km/h .the delivered  seeds were 5-
8/hill. This number is in the range of
recommended seeds number.

Hill spaces at different developed feeder speeds RPM,

resulted from motative gears, cells number at

forward speed 0.99 km/h.
Gear wheel diameter, em .
Forward | Gear diameter of|[Number 6 8 10
speeds, | developed feeder | of cells | Feeder | Space | Feeder | Space |Feeder| Space
ka/h shaft, cm on | speed, (between| speed, |between| speed, | between
feeder | rpm |hiils, cm{ rpm hills,cm| rpm | hills, cm
I 921.50 68.80 54.95
2 45.75 34.40 27.48
6 4 9.00 | 2288 | 11.97 | 17.20 | 1494 | 1314
8 11.44 8.60 6.87
0.99, 1 122.00 91.50 73.20
2 1 6100 45.75 36.60
.30 8 4| 675 [ 3050 | %00 [ 22.88 | 11.25 [ 1830
and 8 15.25 11.44 9,15
i 152.50 114.38 91.50
3.50 ) 7625 | 57.9 | {4575
10 4 5.40 38.13 7.20 28.59 | 9.00 22.88
8 19.96 14.36 11.44
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Table (2) : The effect of using cutoff on germination ratio under
different cell volumes and different feeder speed.

Germination ratio of seeds % W

Cutoff Cell depth, |Cell volume, Feeder speed rpm ‘

cm cm’ 675 | 1575 | 24.00 |

With cutoff 0.8 425 031 | 921 | 903 |
1.6 3.50 93.4 91.7 892 |

2.4 12.75 94.2 92.3 907 |

Without cutoff 0.8 4.25 _82.6 79.2 768
16 850 | 87.1 84.0 | 826 |

2.4 1275 | 880 85.1 | 835 |

# Note: Number of cells/feeder: 4., The labo-germination ratio was of 95%.

100 -
98 4
96 -
94 -
92 4
90
88 |
86 -
84
82

Germination ratio, %

= @& = cell volume 4.5 cm3
—-I-_-call volume 8.5 cm3
—a&— cell voiume 12.75 cm3

80

100 -
85 -
90
85 -
80 -
75 -
70

Germination ratio, %

15.75 24
Feeder speed, rpm Cutoff brush

6.75

Fig. (10} :

15.75 24
Feeder speed, rpm without cutoff

6.75

Effect of using cutoff on germination ratio (%), under different

feeder (rpm), cell volumes.
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Table (3) : The effect of using cutoff on seeds breakage percent
under different cell volumes and different feeder speed.

Cell Cell Breakage seeds percent, %
Cutoff depth,| volume, Feeder speed rpm
em | em’ 6.75 16.75 24.00
With cutoff 0.8 4.25 0.39 (.54 0.79
1.6 8.50 0.11 0.13 0.16
2.4 12.75 0.06 0.08 0.11
Without cutoff 0.8 425 0.64 0.79 1.19
1.6 8.50 0.20 026 . 0.31
2.4 12.75 0.08 0.12 0.16
€ Number of cells 4 feeder
2 - = @ = cell volume 4.5 cm3
= el o] volume 8.5 cm3
g 15 - —a&—call volume 12.76 cm3
4
]
8 1
:.f, Y
x J e .0 ="
5 0.5 ¢ --"
@ 0 - I T ! T ~
6.75 15.75 24
Feeder speed, rpm cutoff (brush)
247
- 3.5 1
g8 3
; 25 -
a 2
% 1.5 - .
x 14 L e m=="
® 051 ¢---"" e
m o = e, —h .
6.75 15.7§ 24

Feeder speed, rpm Without cutoff

Fig. (11) : Effect of using cutoff on breakage (%) under different
feeder rpm and cell volumes
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SUMMARY AND CONCLUSION
The main resulis were as
follows :

The seeder before development
was operated at different forward
speeds 0.99, 2.30 and 3.50 km/h. to
drill cotton in rows on flat area. The
seeds spaces were narrow range
from 68 to 1525 cm. The
developed seeder was experimented
to investigate the optimum cell
number/feeder to results the
optimum  hill  spaces. The
experiment was carried out under
one cell, two cells, four cells, eight
cell at the three forward speeds
0.99, 2.30 and 3.50 km/h. The
optimum ceil number is 4 cells
producing recommended hill spaces
of 30 cm. To obtain the recommend
seeds number/hill, three cell
volumes of 4.25, 8.50 and 12.75
cm® were investigated under
different feeder RPM, and 0.99, 2.3
and 3.5 km/h forward speeds.

The optimum cell volume of 4.25
em’ was selected under feeder RPM
(24), and forward speed of 3.5 km/h
producing the recommended seeds
number of (5-8) seeds/hill. The
developed seeder decreased side
dispersion, the usement of cutoff
decrcased the breakage seeds by
0.79% and increased germination
ratio to be 90.3%.
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To evaluate the developed seeder
economically, it was found that, it
saves about 346 L.E/fed including
(seed rate, furrower establishment.
yield). Moreover it save about 28%
from energy consumed under the
undeveloped seeder. Evaluating the
developed seeder, comparing to the
seeder before development the
developed seeder save cnergy by
6.98 kWh/fed and seeder rate by
3.35 kg/fed.

The developed seeder yield
increased by 0.85 quintal/fed. To
evaluate the total cost of planting
by seeder before and after
developing, the developed seeder
save 349.01 L.E/fed. This is due to
the cost of furrow establishment
under ordinary sceder, cost of
saving seed rate.
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