Misr J. Ag. Eng., 28(4): 865 - 882 FARM MACHINERY AND POWER

MANUALLY OPERATED PLANTER FOR PLANTING
DIFFERENT SEEDS IN SMALL AREAS
Moheb M. A. El-Sharabasy”

ABSTRACT

Laboratory and field experiments were carried out to develop and evaluate
a manually operated planter suits to plant some different seeds. The
constructed planter consists of four main parts namely: seed hopper, feed
device, furrow opener and covering device. The constructed planter was
evaluated under three different types of seeds (sugar beet, zucchini and
ground nut), five different cell diameters of 1.0, 1.5, 2.0, 3.0 and 4.0 cm and
three numbers of cells on the disk of 2, 3 and 4. The obtained data reveal the
following: The laboratory tests included the determination of average
weights of seed discharged from hoppers, percentage damage of seeds and
uniformity of hill spacing in the row. The field tests comprised the
determination of uniformity of hill spacing in the row, effective field capacity
and efficiency, average depth of placement of seeds in the row, energy and
planting cost. From obtained laboratory and field tests, it could be
concluded the followings: The maximum seed weights discharged from the
hoppers of 64.53 and 168.27 and 720.27 g were achieved at cell diameters
of 2.0, 3.0 and 4.0 cm and No. of cells on the disk of 4 for sugar beet,
zucchini and ground nut, respectively. The minimum damage percentage of
2.57,0.13 and 4.89 % were obtained at No. of cells on the metering disk of 2
and cell diameter of 2.0, 3.0 and 4.0 cm for sugar beet, zucchini and ground
nut, respectively. The maximum field capacity of 0.547 fed/h was obtained at
higher forward speed of 2.3 km/h, while the maximum field efficiency of
73.65 % was obtained at lower forward speed of 0.8 km/h. The minimum
energy consumed and planting cost of 0.278 kW.h/fed and 15.61 L.E/fed
were obtained at high forward speed of 2.3 km/h.

INTRODUCTION
There are some seeds such as sugar beets, zucchinis and groundnuts

considered very sensitive to planting using mechanical planters
which may give high percentage of seed damage affecting on plants
emergency and then total crop yield.

* Assist. Prof. of Agric. Eng., Fac. of Agric., Zagazig Univ., Egypt.
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The seed-metering system is an important component in row-crop planters
in terms of uniform seed distribution. In Delta Egypt, because of fragmented
areas most farmers obliged to plant these crops manually consuming large
time, effort, labors and cost; and also obtaining poor total yield resulting
from un-uniformity distribution of seeds during planting operation. So, there
is therefore a need to develop a simple planting unit that will be used in
planting such different seeds to save time, labors, and total cost of planting
and also give the suitable seed uniformity. Keppner et al. (1982) stated that
the percent of cell fill for a given planter is influenced by such factors as: the
maximum of seed size in relation to cell size, seed shape, cell shape,
exposure times of a cell to seed in the hopper and the peripheral speed of the
cell. They also mentioned that the diameter or length of the cell should be
about 10 % greater than the maximum seed dimension and the cell depth
should be about equal to average seed diameter or thickness. They added
that most of seed damage was caused by the cut of device and the
percentage of seed damage increases as the cell speed is increased. Taib
(1997) found that the mechanical planting of sugar beet saved 33 % of seeds
compared with the manual planting, and also decreased the cost of the
energy consumed by 58%. The mean yield values were 29.22 and 34.38
Mg/fed with manual and mechanical planting, respectively. Moussa (1999)
fond that the percentage of seeds dropped per meter along the furrow
decreased about 20 % for the different crops by increasing operating speed.
Also, the lateral and longitudinal deviation of seeds along the row increased
by increasing operating speed and decreasing seed size. Tayl et al. (1999)
designed a two rows planter for no coated beet seeds. Cell shapes were
tested such as cylindrical, trapezoidal, conical and half sphere. They
recommended using agitator speed not less than 20 rpm with forward speed
lower than 4 km/h. Awady et al. (2002) designed a single-row hand push
seeder for planting cotton seeds (Giza-86), maize, sunflower and peas. The
feeding mechanism of the seeder was consisted of (a) feeding mechanism
box has a 4-bar structure (b) agitator device (shaking base) made from a
spring steel sheet which provided flexibility to the base shaking. They found
that the best feeding rate for cotton seeds (Giza86) was set by a gate height
of 2 cm at which missing hills ratio was 1.68 % and the mode 5 seeds/hill
with shaker base. For maize, sunflower and peas, with a feeding rate of 1-3
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seeds/hill, the appropriate conditions were: feeding speed of 80-100 rpm,
feeding gate height of 0.5-1.5 cm with visible damage in such conditions
was within 1 %. Imbabi and Omran (2002) developed a feeding device for
planting sesame seeds. This device consists of (a) seed pushing mechanism -
number of steady distributed brushes in the bottom of the seed hopper- (b) a
roller conceived seed screen which is fixed over the seed pushing
mechanism of a number of holes. They found that the amount of seeds and
total sowing costs per feddan decreased by 58.3 and 60 %; by 49.87 and
53.66 % in furrow and flat plantations, respectively. The field capacity
increased by 203 % and 182.6 % in furrow and flat plantations. Ibrahim et
al. (2008) developed the feeding device of seed drill for planting the soaked
and hasted seed rice in rows. The results showed that decreasing the weed
plants in square meter and increasing the germination percentage by 97 % at
machine forward speed of 0.64 m/s. Marey et al. (2008) reported that the
highest values of root and sugar yield were 31.027 and 5.573 Mg/fed at 50
cm row space with modified opener and machine forward speed of 3.5
km/h. Afify (2009) developed the seed drill device to be suitable for Black
seed planting. He found that the optimum distance between hills was 30 cm
to achieve higher seed yield of 815 kg/fed, lower energy consumed of 7.24
kW.h/ton, production cost of 26.44 L.E/ton and higher germination ratio of
95.37 % with higher field efficiency of 89.41% at machine forward speed of
3.13 km/h. Ismail et al. (2010) constructed a vertical brush seed metering
device for planting the common varieties of sugar beet seeds (multi or mono
germ). They found that the seed feed index was 86.73%, 79.77% and
74.56% for Hd3, Hd2 and Hd1 hair density of feeding device at 1.0 km/h
planting speed, while at 4.0 km/h the seed feed index was 71.04%, 61.07%
and 46.21%, respectively. The optimum operation of brush metering device
is found at seeding speed of 2.0 m/s, 0.3 m/s peripheral speed of feeding
device and 100 hair/hole densities. Sugar beet planting has been limited to
manual planting, which is very tedious and laborious. Therefore, there is a
need to develop a simple tool that will be used in planting sugar beet seeds.
The conveying seeds in horizontal wheel device face many factors that
affect the performance of conveying sugar beet seeds. Navid et al. (2011)
used a seed metering device of vertical-roller type with 118 mm diameter.
The planter was installed on the 11m long, 40 cm wide grease belt test rig.
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Also, a semi-professional digital camera (Nikon D70) was installed at 1 m
ahead of the planter and above the belt. Orange colored tomato seeds (sun
1) were used during experiments with blue background for easy detection
of seeds. The factorial experiments with three replications were conducted
on the basis of completely randomized design with two levels of number of
seed cells (15 and 21) machined on vertical-roller and four levels of seed
metering device speed (40, 53, 60 and 66 rpm). Within each image, the
middle band was selected, separated from the rest of it and processed
immediately. Seed images appeared as small orange spots on black
background. Comparison of the number of spaces that fell in normal domain
in different seed-metering speeds showed that image processing method had
higher value than grease-belt method. Since the initial falling velocity of
seed and angle of its exit from metering device was unknown, thus the
precision of space index was different in two methods.

So, this work aimed to develop, construct and evaluate a simple manually
operated planter with vertical feed device to plant such sensitive seeds in
small areas to decrease planting cost and increase total yield.

MATERIALS AND METHOD

2.1. MATERIALS:

2.1.1. The constructed planter:

The manually operated planter shown in (Fig.1) was constructed at the work
shop of Agricultural Engineering Department, faculty of agriculture,
Zagazig University. This planter consists of feed hoppers, metering disks
and housing having discharge spouts, ground wheels, furrow opening,
covering devices, handles and the frame which support all previous planter
parts. (Fig.1).

1. Seed hopper: The planter has two seed hoppers made of mild steel, each
one has a rectangular cross section. The maximum capacity of each hopper
was 12.96 liters. This capacity is based on the volume of seeds required to
plant about one feddan of land continuously from the small seeds. The
dimension of the upper part of seed hopper is 200 mm x 200 mm x 300 mm.
The lower part with trapezoidal shape ended with the housing.
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No Part name No.off | No. Part name No.off
1 Metering disk 2 6 Bearing 4
2 Seed hopper 2 7 Ground wheel 2
3 Furrow opener 2 8 Frame 1
4 covering device 2 9 Handle 1
5 Drive shaft 1 10 Soil surface 1
All Dimensions in, mm
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Fig.(1): A front view and plan of the manually operated planter.
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2. Feed device: The feed device consists of two metering disks or flutes in a
vertical poison. The metering disks made of hard wood because of its
durability, high strength, and resistance to shrinkage. Each metering disk has
128 mm in diameter and 20 mm in thickness. On each disk there are two,
three or four semi cylindrical cells bored and equidistant from each other
along the periphery. The dimensions of the cell on each disk are varied in
diameters and deep as shown in Fig.(2). These dimensions are such that the
different sizes of seeds can be accommodated if they are oriented on the
major axis.
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Fig.(2): Schematic views of a vertical metering disks and cells.

To change the metering disks with another cell diameter as the seed variety
changed, the planter has two feed shafts, each one has 450 mm in length and
25 mm in diameter. After changing the metering disks, the two feed shafts
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shall fixed together through a bolt and nut, making one feed shaft with total
length of 900 mm, then the metering disks could rotate together.

3. Metering disk housing: The material used for the construction of the two
metering disks housings is a mild steel hollow pipe, 130 mm internal
diameter and 22 mm long. Two slots (40x20 mm) were made at the upper
and lower parts on each of the metering housing. The seeds from the hopper
pass through the upper slot into the cell on the metering disk from where
they were discharged through the lower slot into the discharge spout and
then into the row.

4. Furrow opening device: The furrow opener is a 50 mm mild angle iron
with a length of 150 mm. The angle iron is slightly beveled at the upper
edge in a 20" to facilitate an easy cut through the soil. To facilitate the
attachment of the furrow opening device to the support frame, a mild steel
plate with width of 50 mm and 200 mm long was drilled to accommodate
an 8 mm diameter bolt with the nut welded on the support frame.

5. Covering device: The covering device is made of two rectangular mild
steel plate having dimension of (135 mmx40 mm). Each plate for
attachment to the support frame was welded back to the furrow opener
directly. The covering device is inclined at an angle of 45° against each other
to the direction of travel for optimum covering of the soil after planting.

6. Drive wheels: The two drive wheels were made from mild steel and
transmit the rotating motion to the seed metering mechanism. The diameter
of each wheel is 256 mm and its width is 20 mm supported with 16 cross
bars (40x20 mm) to minimize slippage during operation. The circumference
of the ground wheel was designed to obtain the required seed spacing within
the row to enable the metering disk discharge the seeds along 20, 26.6 and
40 cm in one revolution of the ground wheels.

7. Handle: The handle consists of two mild steel pipes having internal
diameter of 25 mm, each of length is 600 mm. At the two ends of previous
pipes, two bushings each of 30 mm internal diameter and 40 mm long were
welded in a horizontal position in the main frame at 35° with the moving
direction. A cross pipe with 25 mm internal diameter and 400 mm long was
welded with the two ends of previous pipes. Another pipe having the same
section and 225 mm in length was welded in the middle of the cross pipe
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ended with a bushing has internal diameter of 40 mm. The plan and side
view of the manufactured planter shown in photo (1).

Photo (1): The plan and side view of the manufactured planter
2.1.2. Seed varieties:
The seed varieties used through the tests were sugar beet (multi germ),
zucchini and groundnut seeds having different characteristics, shown in
table (1).
Table (1): Geometric and mechanical properties of seeds varieties.

Geometric and Seed variety Unit
mechanical properties nggea,‘[r Zucchini  Groundnut
Av. Length 5.35 16.23 20.60 (mm)
Av. Width 4.95 9.94 9.64 (mm)
Av. Thickness 4.64 2.49 8.36 (mm)
Av. Volume 64.31 210.22 868.82 (mm°)

Av. Weight of 1000 seeds 26.10 142.28 882.40 (9)
Av. Geometric diameter 4.97 7.38 11.84 (mm)
Av. Arithmetic diameter 4.98 9.55 12.87 (mm)
Av. Flat surface area 20.79 126.64 155.89 (mm°)
Av. Transverse surface area  19.47 71.64 165.55 (mm?)
Av. Sphericity 92.93 45.46 57.48 (%)

2.2. METHOD:

The major tests carried out on the new constructed planter were done in the
laboratory and on the field after that. The laboratory and field tests were
carried out at Agricultural Engineering Department, Faculty of Agriculture,
Zagazig University and a private farm in Fakkous, Sharkia province to
evaluate the performance of the manufactured planter during the successful
agricultural season of (2009/2010).
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2.2.1. Laboratory tests:

1. Planter calibration: The constructed planter was calibrated in the
laboratory to determine the rate of discharge, uniformity of seed spacing in
rows and seed damage. Each hopper of the constructed planter was loaded
with 250, 500 and 2000 g of sugar beet, zucchini and groundnut seeds,
respectively. The planter was held above a special stand to free the drive
wheel was rotated. A paint mark was made on the drive wheel to serve as
reference point to count the number of revolutions when turned; and a
polythene bag was placed under each of the discharge spouts to collect the
seeds discharged. The drive wheel was rotated 30 times at low speed as
would be obtained on the field. A stop watch was used to measure the time
taken to complete the revolutions. The seeds in each bag were weighed on
an electrical balance and the procedure was repeated five times to calculate
the mean of each treatment.

2. Seed damage test: The test for percentage seeds damaged was done with
the planter held in a similar position to that described above. The drive
wheels were rotated 30 times, and the time taken to complete the revolutions
was recorded with the aid of the stop watch. The seeds discharged from each
spout were observed for any visible damage, and then the damaged seeds
were weighted to represent the seed damage percentage.

3. Uniformity of seed spacing: To determine the uniformity of seed spacing
250, 500 and 2000 g of sugar beet, zucchini and groundnut seeds,
respectively were loaded into the planter hoppers individually. A 20 meters
run was marked out on the ground and the planter run within the length at
four different walking speeds of 0.8, 1.2, 1.7 and 2.3 km/h, recording by
calculating the time of each travel. A measuring tape was used to determine
the distance between successive hills dropped.

2.2.2. Field tests:

The experimented area was 2700 m? (about 0.64 feddan) in sandy loamy
soil, divided into three main plots having dimensions of (50x18 m) planted
with sugar beet, zucchini and groundnut seeds. The plot areas were
ploughed with chisel plow double face and harrowed to obtain a fairly flat
ground. The constructed planter was operated at four different walking
speeds of 0.8, 1.2, 1.7 and 2.3 km/h and replicated three times to determine
the actual field capacity and efficiency, average depth of placement of seeds
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in the row, uniformity of seed spacing in the field, energy consumed and
total planting cost.

1. Field capacity: was the actual average time consumed during planting
operation (lost time + effective time). It can be determined from the
following equation, (Keppner et al. 1982):

F.C=60,(
Tu+T

act

Where: F.C,:= Actual field capacity of the planter.

Ty = Utilization time per feddan in minutes.

Ti = Summation of lost time per feddan in minutes.

2. Field efficiency: is calculated by using the values of the theoretical field
capacity and effective field capacity rates as, (Keppner et al. 1982):

FCat 1100 (96), oo )

e =

*~th

Where: #; = Field efficiency, %.
3. Planting depth: The average depth of seed placement in the row was
determined by running the planter over an area of 150 m? without the furrow
covering devices and with medium setting of the furrow openers. Along
each furrow, ten hills were randomly sampled and investigated for depth of
placement using a steel tape to measure the planting depth.
4. Energy of manual work: Manual labor could be determined as
mechanical power equal to (0.075 to 0.10 hp) at continuous work (Lijedahl
etal. 1951).

Wor ker power = 01x0.735=0.0735kW, ........ccceuenee. (3)
So, the energy can be calculated as following:
Worker power, (kW)
Field capacity, (fed /h)’

5. Planting cost: The total cost of planting operation was estimated using
the following equation (Awady 1982):
Machine cost (L.E/h)

Actual field capacity ( fed /h)

Machine cost was determined by using the following equation (Awady
1978):

Consumed energy = kW.h/ fed.......... (4)

Operating cost=

, (L.E/ fed)......(5)
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=P OOW S+ e (6)
hla 2 144
Where:
C =Hourly cost, L.E/h. P = Price of machine, L.E.
h = Yearly working hours, h/year. a = Life expectancy of the machine, y.
i = Interest rate/year. F = Fuel price, L.E/I.
t = Taxes, over heads ratio. r = Repairs and maintenance ratio.
m = Monthly average wage, L.E 0.9 = Factor accounting for lubrications.
W = Engine power, hp. S = Specific fuel consumption, I/hp.h.

144 = Reasonable estimation of monthly working hours.
RESULTS AND DISCUSSION

3.1. Planter calibration:

Table (2) shows the obtained data from the calibration of the planter. It
could be seen from the table that the average weights discharged from the
two hoppers are 64.53, 142.67 and 452.199g at cell diameter of 2.0 cm and
No. of cells (4) for sugar beet, zucchini and groundnut, respectively.

Table (2): Calibration the planter. (Seed weights discharged from

hoppers).
Seed variety
Sugar beet ini Groundnut
No. of g Z_ucchw
cells Cell diameter, (cm)
1.0 15 2.0 15 2.0 3.0 2.0 3.0 4.0
Average seed weights discharged, (g)
2 1987 2523 3346 2874 3564 4874 11365 17194  216.05
3 2315 3049 4184 5004 6943 8565 21014 40163  437.18
4 3293 4436 6453 10763 14267 16827 45219 57848  720.27

It was observed that the rate of discharge was affected by the cell diameter
and the No of cells on the disk. Increasing both cell diameter and No. of
cells on the disk increased seed discharged from the two hoppers at constant
rotating speed of 30 rev./min. It was observed that the planter was able to
effectively meter out (2-3) seeds per hill at 1.0 and 1.5 cm for sugar beet and
zucchini, respectively. While it was meter out (1-2) seeds per hill at cell
diameter of 2.0 cm for ground nut. This is good enough and the design is
such that the number of seed metered out could be regulated by increasing
cell diameter or No. of cells on the disk.
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3.2. Seed damage test:

Fig. (3) shows the percentage of seed damaged during planter calibration
under different seed types and cell diameters. The higher percentage of seed
damaged was observed in groundnut seeds of 31.69 % followed by the sugar
beet seeds of 7.06 %, and the lower was in zucchini seeds of 2.98 %.
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Fig.(3): Effect of cell diameter and its number on seed discharged, seed
damaged and damage percentage.

These results may be attributed to the kind of seeds. The ground nuts having
a thin and sensitive cortex. While the multi germ sugar beet variety could be
damaged and broken due to the minimal clearance between the metering
device and its housing which producing shearing force resulting from
rotating speed of metering disk in the metering house. Thus, to minimize the
percentage of seed damage, the metering disk should be rotated at lower
speed and increasing the cell diameter. On the other side, increasing the No.
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of cells on the metering disk from 2 to 4 cells increasing the seed damage
percentage from 2.57 to 3.18, 0.58 to 1,37 and 24.22 to 31.69 % for sugar
beet, zucchini and ground nut, respectively. This result was attributed to
increasing the number of shearing forces by increasing the No. of cells on
the metering disk.

3.3. Uniformity of seed spacing:

Table (3) shows the measurements taken for intra-row spacing in the
laboratory and on the field after three weeks of planting. In the laboratory
test, the mean intra-row spacing of seeds for the furrows was 21.67, 45.65
and 23.25 cm for sugar beet, zucchini and ground nut at cell diameter of 1.0,
1.5 and 2.0 cm and No. of cells on the disk of 4, 2 and 4, respectively. This
shows a fairly uniform spacing of seeds within the rows when the planter
was run laboratory on plain ground. The spacing obtained from the field test

was higher than that obtained in the laboratory test.
Table (3): Uniformity of hill spacing in the row (laboratory and field).

Cell  Forwar AV-Spacing (Lab),  Av.Spacing (Field),

Seed diameter  d speed, (cm) (cm)

variety No. of cells
(em) (k) — 3 4 2 3 2
Sugar beet 1.0 1.50 4256 2773 2167 4475 3127 2354
Zucchini 15 1.50 45.65 3041 2433 4825 3454 27.28
Groundnut 2.0 1.50 46.32 2937 2325 5064 3239 2651

The mean intra-row spacing of seeds for the furrows was 23.54, 48.25 and
26.51 c¢cm under the same previous conditions and lower planter forward
speed of 0.8 km/h. It could be seen that the laboratory test gave a better
spacing result than what was obtained on the field. This could be due to the
clogging of the seed and the germination rate of seeds planted, since the
seeds did not attain 100% germination. The other reason is the operator’s
level of experience and also taking into consideration the slippage of
machine. The machine at a uniformly low speed would achieve better
spacing than higher speeds.

3.4. Planter performance:
a- Field capacity and efficiency:

As shown in Table (4), the effective field capacity of the machine increased
from 0.211 to 0.540 fed/h as machine forward speed increased from 0.8 to
2.3 km/h. While the field efficiency was decreased from 73.78 to 65.77 %.
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This values correspond to those of the literature cited and even have
acceptable values as those of the manually-operated seeding attachment of
0.282 ha/h for an animal drawn cultivator developed by Kumar et. al (1986),
especially at higher forward speeds. The satisfactory result may be due to its
maneuverability, which saves time in turning or moving the planter from

one point to another.
Table (4): Planter field capacity and efficiency.

Planter forward Theoretical field Actual field Field efficiency,
speed, (km/h) capacity, (fed /h) capacity, (fed /h) (%)
0.8 0.286 0.211 73.78
1.2 0.429 0.301 70.16
1.7 0.607 0.415 68.37
2.3 0.821 0.540 65.77

b- Planting depth:

Table (5) shows the depth measurements taken in the determination of the
average depths of furrows opened for different seeds. The mean depth of
furrows opened at the medium setting of both openers are 20 mm. However,
the suitable planting depth is achievable with the adjustment of the opening
devices according to the type of seed variety. The recommended planting
depth for sugar beet, zucchini and groundnut were (10-20), (30-40) and (40-
50) cm. The furrow openers were adjusted to achieve these depths. The
average depth of both furrow openers were 19.57, 40.21 and 49.67 cm
which were suitable for planting sugar beet, zucchini and groundnut,
respectively.

Table (5): Average depth of placement of seeds in the row, (mm).

No. of Sugar beet Zucchini Groundnut
actions Furrow-1 Furrow-2 Furrow-1 Furrow-2 Furrow-1 Furrow-2
1 19.75 18.23 39.65 41.77 46.21 50.34
2 20.64 20.63 38.29 38.56 53.33 51.27
3 18.84 18.24 40.65 39.34 46.18 49,52
4 19.63 17.28 41.26 42.18 50.43 52.94
5 22.72 19.74 39.55 40.83 47.86 48.61
20.32 18.82 39.88 40.54 48.80 50.54
Average
19.57 40.21 49.67

Misr J. Ag. Eng., October 2011 - 878 -



FARM MACHINERY AND POWER

3.5. Energy consumed and planting cost:

Concerning the effect of machine forward speed on energy consumed
(kW.h/fed) and planting cost (L.E/fed), results in Table (6) indicated that at
forward speeds of 0.8, 1.2, 1.7 and 2.3 km/h the energy consumed and
planting cost were 0.719, 0.500, 0.362 and 0.278 kW.h/fed and 40.43, 28.10,
20.36 and 15.61 L.E/fed, respectively. It is noticed that increasing machine
forward speed leads to decrease both energy consumed and planting cost;
this results were attributed to the increase in machine field capacity.

Table (6): Energy consumed and planting cost .

Planter forward speed, Energy consumed, Planting cost,
(km/h) (KW.h/fed) (L.E/fed)
0.8 0.348 26.64
12 0.244 18.67
1.7 0.177 13.54
2.3 0.136 10.41
SUMMARY

A manually-operated two row planter was developed and manufactured
from locally available materials to suit the need of the peasant farmers in
delta Egypt. This machine could be drawn by a human, animal or small
tractor. The manually-operated planter consists of four main parts of two
hoppers, metering device, furrow openers and covering device. This planter
was developed to be suitable for planting three different types of seeds,
sugar beet, zucchini and groundnut. From obtained laboratory and field tests,
it could be concluded the followings:

- The maximum seed weights discharged from the hoppers of 64.53 and 168.27
and 720.27 g were achieved at cell diameter of 2.0, 3.0 and 4.0 cm and No. of
cells on the disk of 4 for sugar beet, zucchini and groundnut, respectively.

- The minimum damage percentage of 2.57, 0.13 and 4.89 % were obtained at
No. of cells on the metering disk of 2 and cell diameter of 2.0, 3.0 and 4.0 cm
for sugar beet, zucchini and groundnut, respectively.

- The minimum energy consumed and planting cost of 0.136 kW.h/fed and
10.41 L.E/fed were obtained at high forward speed of 2.3 km/h.

- Planting both sugar beet and groundnut seeds on 50 cm spacing between rows
and 20 cm spacing between hills using cell No. of 4 cell on the metering disk,
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while the zucchini seeds planting on 50 cm spacing between rows and 40 cm
spacing between hills using cell No. of 2 cell on the metering disk.

- Planting sugar beet, zucchini and groundnut seeds using cell diameters of 1.0,
1.5 and 2.0 cm to but (2-30, (2-3) and (1-2) seeds in each hill, respectively.

REFERENCES

Afify, M. Kh. (2009): Development of a seed drill feeding device to suit
planting in hills. Mis J. Ag. Eng., 26 (1): 561-579.

Awady, M. N. (1978): Tractor and farm machinery. Text book, Faculty of
Agriculture, Ain-Shams University. Pp: 164-167.

Awady, M. N; E. Y. Ghoneim and A. I. Hashish (1982): A critical
comparison between wheat combine harvesters under Egyptian
conditions. R. S. No. 1920, Ain-Shams Univ. (FAO). J.

Awady, M. N; M. A. Hamada, A. G. El Kabany and W. K. EI Helw
(2002): Flow of seeds in 4-bar seeder mete5ring device. Mis J. Ag.
Eng., 19 (1): 1-12.

Hemeda M. A; M. F. A. Khairy and Z. E. Ismail (1992): A developed
small unit for harvesting sugar-beet.

Ibrahim, M. M; H. N. Abd El-Mageed and T. H. Abd-Alla (2008):
Development and evaluation a small machine for soaked rice direct
planting. Mis J. Ag. Eng., 25 (3): 655-676.

Imbabi, A. T. and M. S. Omran (2002): Development of a feeding device
for walking planting machine. Mis J. Ag. Eng., 19 (2): 422-436.
Ismail Z. E.; A. H. A. Eissa and W. Yingkuan (2010): Vertical brush seed
metering device for sweet sugar beet planter. Int. J. Agric. & Biol.

Eng. Vol. (3) No.(1):26-37. Open Access at http://www.ijabe.org

Keppner, R. A; B. R. Bainer and E. L. Barger (1982): Principles of farm
machinery. 3 edition, Pub. by the AVI Pub. Co. 23-47 and 209-236.

Kumar, K; N. K. Naaresh and T. P. Ojha (1986): Design, construction
and performance of a manually-operated seeding attachment for an

animal drawn cultivator”. Agricultural Mechanization in Asia, Africa
and Latin America. Vol. 17, No. 2, Pp. 35-38.

Misr J. Ag. Eng., October 2011 - 880 -



FARM MACHINERY AND POWER

Lijedahl, J. B; W. M. Carleton, P. K. Turngist and D. W. Smith (1951):
Tractor and their power units 3 edition 1979. Chapter one:
“‘Development of tractor’’.

Marey, S. A; R. M. Kholief and W. A. Gad (2008): Development of
planter for minimizing row spaces and maximizing the sugar beet
yield. MisrJ. Ag. Eng., 25 (4): 1112-1130.

Moussa, A. 1. (1999): Mechanical planting performance uint for three
different crops. Misr J. Ag. Eng., 16(4): 84-92.

Navid, H; S. Ebrahimian, H.R. Gassemzadeh and M.J. Mousavi nia
(2011): Laboratory evaluation of seed metering device using image
processing method. Australian Journal of Agricultural Engineering,
AJAE 2 (1):1-4.

Taib, A. Z. (1997): Comparative study on manual and mechanical sugar
beet planting in the newly reclaimed lands. Misr J. Ag. Eng., 14 (3):
299-309.

Tayl, S. A; A. A. EI-Nakib, H. A. Abdel-Mawla and I. A. Eid (1999): A
two row planter for non coated beet seed. Misr J. Ag. Eng., 16 (4): 1-
21.

=l paidld)
5 il Clalisdl) il G gy Jaad g Jdde )y S0 AN a5 i
# gl ) Gl dana a2

Jie ysn el )3l T aladiuy 40V del 3l die Tas Al 500 e aall aa g

Sl i lae sl (e ddlle A (a0 (8 Gl iy s ¢ 31 gl J gl 5 A S ¢ i)

Cn s GBAel I AN A sl lea siimys (el J seanall S e il 5 i) Ao

sl SISl Calil dus SIS 5 a8l Jane 8 pSal) (S AIMA (e Sl Sl i

Jealad) o2 Jia el ) tue )l Ge S L Al @ sl oy ¢ geme Uiy

Q5 de ) Ghae JDUAY duaidie i) dai ¢ psull aliia e a8 die @ Lae Ly

GIA 3 sad) Aol )3l 5yl AASH 5 el 3 el (e Sl (g &l (e 5 S LpaS g

S Alae DA (g Ariaan g S il Alasy jsa A Al sk ) Aala s il

Al Ao )l JSUie s e o il ae Jag 3 e Jualaall oda Jiadel ) LA (e

saa o s Ohsadl g Qe ddad 5 AV 02 e o (S Caa B ppreall bl b

L5 aia s LS yidklad ellyg
raa — G 35 Anala —ds 3 A de) ) 3 Aatigh) acd — a0 lose M

Misr J. Ag. Eng., October 2011 - 881 -



FARM MACHINERY AND POWER

G Al - Ao U &S - el 3l Aigh aud By 5 35 ) shaall AV gty ol o

a5 g gl e sa s wBlll Slea s usal 1 a At ) o) Sal )l e AV 028 (S

AV e Afiall 5 dlenall il JEAY) (mmy ol a) 58 sl ks Slea 5 claladll ¢ o )

o3 5 plaal @l g ¢ 48 54— (i dald de ) je Ay due) ) Adigh aud 45 ) 45 ) shad

3Ll 5 danadl ey 3 clilindl alitial) a5 sill 5y sdll SlSaall Calill A (g SIS Ll (ATY)

) yid)l A Cpede) ) 3 Alead AT o<l ¢ A<l d8UAN UK g de) ) 5 (Bac Adial)

— (sl Ol g A SO Ain ) sanie jaidll) Al Jualaall ) 53 (e )5l A5G A

Vo) s(EasSlan ¥ v 5Y 0 ) o) e (Gaallan Yo 51,0 ¢ ) 0) Hadl DAl U 4530

le WA e dding dacl — 5y sall 350 aae L aSall (o gull Jsill an €0 Y0

sl C clilaall 8 Saill (£ 5 ¥ V) ol ) ) (a0 e

Y ) il Cuald B

de aa VY4 YV VTAYY ¢ €07 il )l cwsld e da A 5 S el -
e JSVDA £ o il o e LA dae @lligan f 5 oY )l LAl alasiu
i e el il 5 A K1) il

Y sl LA Sl aladtil die 7 £ A 50 VY Y oV S [l SulSe calidus Ji -
Jsill s A KU ¢ paidl e JSTAMR Y (m il Jama e LIS dae Gl o £ 5 T
i e sl

S L /S Y)Y Al Dl de s vie ClS /b ¢ 0f 0 CulS Alia das e -
O/aS v A diaitie dpdal Aoy die 7 VY VA dlia 50lS e

T S b shdl AV abdial AV del 3l Callss il ASlgiae i 8 -
OYaS Y Y Ale dpalal Aoy die Glab/agia VY €Y 5 (a8 e il 5 5LS

O aw Yoy Cagiall G aw 00 Clilie o sl Jsilly il e SIS Al 5 Q1 -
0+ Clilue o A Sl de) ) ) o Lai la £ 53d) G B e LDIA dae aladinly ) sal)
AR Al (e B e LA axe aladiuly sl G e £ Caghall (s an

Al ¢ (Bosall G da oY) Lo Jpandl s V0 LAl aladiily aid) del ) Ay -
Aol al 5 (ol (B da VoY) e Jpaallan ) 0 LBA Hl sl du Sl de ) )
(eosad) 3da Yo)) e Jpaallan Y0 DAl aladituly 5 sudl 5l

Misr J. Ag. Eng., October 2011 - 882 -



