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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 

here 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.  
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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 

f1) 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 × 200 mm × 300 mm. 

The lower part with trapezoidal shape ended with the housing.   
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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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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 

Zucchini 

Fig.(2):  Schematic views of a vertical metering disks and cells. 
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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 (40×20 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 mm×40 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
o
 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 (40×20 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
o
 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 

mechanical properties 

Seed variety 

Unit Sugar 

beet 
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
3
) 

Av. Weight of 1000 seeds 26.10 142.28 882.40 (g) 

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
2
) 

Av. Transverse surface area 19.47 71.64 165.55 (mm
2
) 

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
2
 (about 0.64 feddan) in sandy loamy 

soil, divided into three main plots having dimensions of (50×18 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): 

  )1....(........../,
60

. hfed
TlTu

CF act


 

Where: F.Cact = Actual field capacity of the planter.  

Tu  = Utilization time per feddan in minutes. 

Tl  = 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): 

)2(....................,(%)100
.

.


th

act
f

CF

CF
  

Where: ηf  = 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
2
 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 

et al. 1951). 

)3(07350735010ker ....................,kW...powerWor   

So, the energy can be calculated as following: 

)4(........../.,
)/(,

)(,
fedhkW

hfedcapacityField

kWpowerkerWor
energyConsumed   

5. Planting cost: The total cost of planting operation was estimated using 

the following equation (Awady 1982): 

)5)......(/.(,
)/(

)/.(
fedEL

hfedcapacityfieldActual

hELcostMachine
costOperating   

Machine cost was determined by using the following equation (Awady 

1978): 



FARM MACHINERY AND POWER  

Misr J. Ag. Eng., October 2011                                                             - 875 - 

  )6.........(..............................
144

..9.0
2

1 m
FSWrt

i

ah

P
C 








  

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/l. 

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, l/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 452.19g 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). 

No. of 

cells  

Seed variety 

Sugar beet Zucchini Groundnut 
Cell diameter, (cm) 

1.0 1.5 2.0 1.5 2.0 3.0 2.0 3.0 4.0 

Average seed weights discharged, (g) 

2 19.87 25.23 33.46 28.74 35.64 48.74 113.65 171.94 216.05 
3 23.15 30.49 41.84 50.94 69.43 85.65 210.14 401.63 437.18 
4 32.93 44.36 64.53 107.63 142.67 168.27 452.19 578.48 720.27 

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. 

ZUCCHINI GROUNDNUT SUGAR BEET 



FARM MACHINERY AND POWER  

Misr J. Ag. Eng., October 2011                                                             - 877 - 

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). 

Seed 

variety 

Cell 

diameter

, (cm) 

Forwar

d speed, 

(km/h) 

Av. Spacing  (Lab.), 

(cm)  

Av. Spacing (Field), 

(cm) 

No. of cells 
2 3 4 2 3 4 

Sugar beet
 

1.0 1.50 42.56 27.73 21.67 44.75 31.27 23.54 
Zucchini

 
1.5 1.50 45.65 30.41 24.33 48.25 34.54 27.28 

Groundnut
 

2.0 1.50 46.32 29.37 23.25 50.64 32.39 26.51 
The mean intra-row spacing of seeds for the furrows was 23.54, 48.25 and 

26.51 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 

speed, (km/h) 
Theoretical field 

capacity, (fed /h) 
Actual field 

capacity, (fed /h) 
Field efficiency, 

(%) 
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 

actions 

Sugar beet Zucchini Groundnut 
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 

Average 
20.32 18.82 39.88 40.54 48.80 50.54 

19.57 40.21 49.67 
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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, 

(km/h) 
Energy consumed, 

(kW.h/fed) 
Planting cost,  

(L.E/fed) 
0.8 0.348 26.64 

1.2 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. 
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 الملخـص العربـي

 ٌذٌٗاً ىرْاسة اىَساحاخ اىصغٍشج ؼَوىيضساػح فً ج٘س ذذصٍْغ ٗذقٌٍٍ آىح 

 د. محب محمذ أنيس الشرباصي*

ٍثو اىؼذٌذ ٍِ اىثزٗس اىحساسح جذاً ػْذ اىضساػح اَىٍح تاسرخذاً آلاخ اىضساػح فً ج٘س ٌ٘جذ 

 ػيىح ػاىٍح ٍِ اىثزٗس ٍَا ٌؤثش ، حٍث ٌرسثة رىل فً إذلاف ّسثش، اىن٘سح ٗاىف٘ه اىس٘داًّاىثْج

ٌٗؼرثش جٖاص اىريقٌٍ فً آىح اىضساػح فً ج٘س ٍِ  ّسثح الإّثاخ ٗتاىراىً ػيى مٍَح اىَحص٘ه اىْٖائً.

 إٌٔ اىَنّ٘اخ اىرً ٍِ خلاىٔ ٌَنِ اىرحنٌ فً ٍؼذه اىريقٌٍ ٗمزىل ّسثح اىريف اىٍَناٍّنً ىيثزٗس. 

اىنثٍش ٍِ اىَضاسػٍِ إىى صساػح ٍثو ٕزٓ اىَحاصٍو فً دىرا ٍصش، تسثة اىحٍاصاخ اىَفررح ٌيجأ 

ذ٘صٌغ غٍش ٍْرظٌ ىيثزٗس، ّسثح إّثاخ ٍْخفضح لاخرلاه ػَق اىضساػح ٗمزىل ػْٔ ٌذٌٗاً ٍَا ٌْرج 

 ىزىل اسرٖلاك مٍَح مثٍشج ٍِ اىرقاٗي فضلاً ػِ اىَجٖ٘د اىؼاىً ٗاىرنيفح اىنثٍشج ىيضساػح اىٍذٌٗح.

صساػح فً ج٘س تسٍطح اىرشمٍة ٍٗصْؼح ٍِ خاٍاخ ٍحيٍح ٌَنِ  ماّد ْٕاك حاجح إىى ذطٌ٘ش آىح

ٍِ خلاىٖا صساػح ٍثو ٕزٓ اىَحاصٍو تَجٖ٘د تسٍظ ٍغ اىرغية ػيى ػٍ٘ب ٍٗشامو اىضساػح اىٍذٌٗح 

حٍث ٌَنِ أُ ذجش ٕزٓ اَىح ت٘اسطح اىؼاٍو أٗ اىحٍ٘اُ أٗ جشاس صغٍش  اىَساحاخ اىصغٍشج.فً 

 ا.ٗرىل ىثساطح ذشمٍثٖا ٗخفح ٗصّٖ

* 
 .مصر –جامعة السقازيق  –كلية السراعة   –قسم الهنذسة السراعية –أستار مساعذ 
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جاٍؼح اىضقاصٌق.  -ميٍح اىضساػح  -اَىح اىَط٘سج فً ٗسشح قسٌ اىْٖذسح اىضساػٍح ذٌ ذطٌ٘ش ٗذصٍْغ 

اىقشص ٍِ أستغ أجضاء سئٍسٍح ًٕ: قادٗط اىثزٗس، جٖاص اىريقٌٍ ٕٗ٘ ٍِ اىْ٘ع رٗ  ٕزٓ اَىحذرشمة 

اىَؼَيٍح ٗاىحقيٍح ػيى اَىح  الاخرثاساخاىفجاجاخ ٗجٖاص ذغطٍح اىثزٗس. ٗقذ ذٌ إجشاء تؼض  اىشأسً،

ٗرىل ىَؼاٌشج ٕزٓ  ، ششقٍح –فاق٘ط تقسٌ اىْٖذسح اىضساػٍح ٗفً ٍضسػح خاصح اىَط٘سج فً ٗسشح 

اخ اىضساػح، اىسؼح ٗاىنفاءج ٘صٌغ اىَْرظٌ ىَسافاَىح، قٍاط ملاً ٍِ ّسثح اىريف اىٍَناٍّنً ىيثزٗس ٗاىر

ٍِ خلاه اىَرغٍشاخ  اىحقيٍح، ػَق اىضساػح ٗمزىل اىطاقح اىَسرٖينح ٗاىرناىٍف اىنيٍح ىؼَيٍح اىضساػح

 –اىراىٍح: ثلاثح أّ٘اع ٍِ تزٗس اىَحاصٍو اىَخريفح )اىثْجش ٍرؼذد الأجْح، اىن٘سح ٗاىف٘ه اىس٘داًّ( 

 2,0) سٌ ىين٘سح( ٗ 3,0ٗ  2,0،  1,5سٌ ىيثْجش( ، ) 2,0ٗ  1,5،  1,0ثلاثح أقطاس ىخلاٌا اىثزٗس )

أػذاد ٍخريفح ٍِ اىخلاٌا ػيى  –ىيرحنٌ فً ػذد اىثزٗس فً اىج٘سج  سٌ ىيف٘ه اىس٘داًّ( 4,0ٗ  3,0، 

 ( ىيرحنٌ فً اىَسافاخ تٍِ اىج٘س.4ٗ  3،  2ٍحٍظ قشص اىثزٗس اىشأسً )

 وقذ خلصت النتائج إلى الآتي: 

جٌ ػْذ  120,21ٗ 21,,16،  64,53ح ٍِ قادٗسً اىثزٗس ماّد أػيى مٍَح تزٗس خاسج -

خلاٌا ىنو ٍِ  4سٌ ٗمزىل ػذد خلاٌا ػيى ٍحٍظ اىقشص  4ٗ  3،  2اسرخذاً قطش خلاٌا اىثزٗس 

 اىثْجش، اىن٘سح ٗاىف٘ه اىس٘داًّ، ػيى اىرشذٍة.

 2ٌا اىثزٗس اسرخذاً قطش خلاػْذ  ٪ 8,,4ٗ  0,13،  2,51أقو ّسثح ذيف ٍٍناٍّنً ىيثزٗس ماّد  -

خيٍح ىنو ٍِ اىثْجش، اىن٘سح ٗاىف٘ه  2سٌ ٗمزىل ػذد خلاٌا ػيى ٍحٍظ اىقشص  4ٗ  3، 

   اىس٘داًّ، ػيى اىرشذٍة.

مٌ/ط، تٍَْا مْد  2,3فذاُ/ط ماّد ػْذ سشػح أٍاٍٍح ػاىٍح  0,540أػيى سؼح حقيٍح ماّد  -

 مٌ/ط. ,,0ػْذ سشػح أٍاٍٍح ٍْخفضح  ٪ ,13,1أػيى مفاءج حقيٍح 

 0,136و طاقح ٍسرٖينح ٗأقو ذناىٍف ىيضساػح اَىٍح تاسرخذاً اَىح اىَط٘سج ماّد أق -

  مٌ/ط. 2,3 ػاىٍح جٍْٔ/فذاُ ػْذ سشػح أٍاٍٍح 11,41مٍي٘ٗاخ.ط/فذاُ ٗ

سٌ تٍِ  20سٌ تٍِ اىصف٘ف ٗ 50ٌرٌ صساػح ملاً ٍِ اىثْجش ٗاىف٘ه اىس٘داًّ ػيى ٍسافاخ  -

 50ذرٌ صساػح اىن٘سح ػيى ٍسافاخ  خيٍح، تٍَْا 4تاسرخذاً ػذد خلاٌا ػيى قشص اىثزٗس اىج٘س 

 خيٍح. 2سٌ تٍِ اىج٘س تاسرخذاً ػذد خلاٌا ػيى قشص اىثزٗس  40سٌ تٍِ اىصف٘ف ٗ

حثح فً اىج٘سج( ، ذرٌ  3-2)سٌ ىيحص٘ه ػيى  1,0ٌرٌ صساػح اىثْجش تاسرخذاً قطش خلاٌا  -

حثح فً اىج٘سج( ٗ ٌرٌ صساػح  3-2سٌ ىيحص٘ه ػيى ) 1,5ش خلاٌا صساػح اىن٘سح تاسرخذاً قط

  حثح فً اىج٘سج(. 2-1سٌ ىيحص٘ه ػيى ) 2,0اىف٘ه اىس٘داًّ تاسرخذاً قطش خلاٌا 


