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MANUFACTURE AND EVALUATION OF A LOCAL 

SIMPLIFIED POTATO DIGGER  

Mahmoud M. A. Ali *    

ABSTRACT 

Filed experiments were carried out to manufacture a simplified potato 

digger from locally available materials and evaluate its performance 

under laboratory and field conditions. Digger performance was 

conducted under four different soil moisture contents (d.b.) of (9, 11, 13 

and 15 %) and three different digging depths of (22, 27 and 32 cm). 

Digging operation was carried out at four different forward speeds of 

(0.9, 1.6, 2.2 and 2.8 km/h). Digger performance was evaluated in terms 

of potato losses, digging efficiency, energy requirements and digging 

cost. The experimental results reveal to the following: 

 The suitable digging depth to dig all potato tubers is 27 cm. 

 The optimum soil moisture content suitable for digging potato is 11 %.  

 The proper forward speed for operating the manufactured potato 

digger is 2.2 km/h.  

INRODUCTION 

otato is one of the most important economical crops in the world 

and Egypt which participate in the international and national 

income. The total cultivated area in Egypt are about 200000 

feddan yearly producing about 2.06 million Mg with an average yield of 

10.3 Mg /fed according to (Ministry of agriculture, 2005). Mechanical 

harvesting machines of potatoes are still unused widely in Egypt. Due to 

the high cost, required for high capacity tractors, small holdings, and 

irrigation systems all of these factors are significant obstacles to the 

application of mechanical harvesting in Egypt. In addition, this problem 

could be solved by manufacturing small machinery, low cost and low 

power under optimum condition. Maughan and Allam (1986) compared 

mechanical harvesting of potato with manual methods. They found that 

the mechanical harvesting reduced the requirements of man.h/Mg by 27.7 

%. Abd El-Magid (1987) developed potato harvester, which can be 

operated under the optimum parameters to achieve maximum lifting 

efficiency of 92 % and minimum damage of 2.5 %.  
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For the digger: blade width 35 cm, tilt angle 21-23o and apex angle 30-

35o. For the concave: disk diameter 45 cm, tilt angle 25-29o, disk angle 

26-32o and the distance between axes 61-64 cm. For the furrow: tilt angle 

75o and finger spacing 14 cm. Younis (1987) tested one row potato 

digger mounted on 51.5 kW (70 hp) tractor in sandy soil at different 

digging depths and forward speeds. He found that the total losses such as 

skinned potato and damage by the lifting operation were about 3 % of the 

total yield compared with 8-14 % for conventional harvesting (Baladi 

plow). Amin (1990) developed potato harvester having field capacity of 

0.31 fed/h, and field efficiency of 91.32 % at forward speed of 2.1 km/h. 

Harvesting potato tubers using the developed harvester costed 16.47 

L.E/fed, while the traditional methods costed 80 L.E/fed. Mady (1999) 

indicated that the increasing of digging depth and the decreasing of 

forward speed reduced the percentage of unlifted roots, bruised roots and 

cut roots and increased the percentage of lifted roots and undamaged 

roots. The lowest values of unlifted roots were 3.0%, bruised roots of 

5.1%, cut roots of 4.0% and the highest values of lifted roots 97%, 

undamaged roots of 90.9% and digging cost of 44.65(L.E./ton) were 

obtained at the digging depth of 40 cm and forward speed of 1.5 km/h. 

He also found that the lowest and highest energy requirements of 66.43 

and 187.9 kWh/fed. and the highest and lowest values of cost of 245.28 

and 44.65L.E./ton were  obtained at digging depth of 25 and 40 cm and 

forward speed of 3.6 and 1.5 km/h, respectively. Afify and Mechail 

(2000) developed and constructed a simple potato harvester. They found 

that the optimum forward speed for digging was 4.49 km/h to increase 

the percentage of raised potato to 96.86 %, reduce the skin, and cut 

damage to 1.11 % and missing tubers to 3.14 %. They reported that using 

a box-picker reducing the digging cost to 20 %. Abdel–Aal et al. (2002) 

modified a potato harvester to be suited for Egyptian farms. The 

optimum engineering parameters for the modified harvester were forward 

speed of 2.3km/h, digger tilt angle of 14o, distance between the blade and 

elevator chain of 5 cm, chain speed of (100 rpm) 2.41 m/s, riddle speed 

of 11.16 m/s, and riddle inclination of 7o. They achieved the highest 

undamaged, lowest damaged and losses tubers (87.4%, 1.98 and 10.62%, 

respectively) under the optimum engineering parameters for the modified 
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harvester. Abdel Maksoud et al.  (2004) developed a potato digger for 

harvesting and gathering potato. They recommended that the forward 

speed was about 2.4 km/h, penetration angle of 14o, sieve slope of 8o and 

operating speed of 12m/s to achieve the highest undamaged with the 

lowest damage and buried potato. Younis et al. (2006) developed and 

tested a potato digger at four levels of forward speed (0.9, 1.5, 1.9 and 

3.2 km/h), four levels of vibrating amplitude (3, 5, 6 and 10 mm) and five 

levels of vibrating frequency (400, 600, 800, 1000 and 1200 rpm). They 

found that the developed digger succeed to operate with lower power 

tractors thus the harvesting cost was reduced by 28.5%.Ibrahim, et al. 

(2008) developed a multi purpose digger for harvesting root crops (potato 

and peanut). The developed digger was tested at three levels of forward 

speed (1.8, 2 and 2.6 km/h) for potato, (1.4, 1.8 and 2.3 km/h) for peanut 

and three different tilt angles (12o, 18o and 24o). From the obtained 

results, the proper conditions to operate the developed digger were 22 cm 

harvesting depth, 2.6 km/h forward speed and 18o tilt angle for potato 

crop. The cost of harvesting using the digger was 91.55 L.E. /fed, for 

potato and 101.24 L.E. /fed for peanut. The objectives of this study are to: 

 Manufacture of a local potato digger to suit small Egyptian farms. 

 Select the optimum conditions for operating the manufactured potato 

digger (forward speed, soil moisture content and digging depths) 

under Egyptian conditions.   

MATERIALS AND METHOD 

The main experiments were carried out at Al-Khattara farm, El-Sharkia 

governorate through the season of 2012. The mechanical analysis of the 

experimental soil was classified as a sandy soil table (1). 

Table (1): Mechanical analysis of the experimental soil.  

Depth,cm (%) Clay (%) Silt (%) Sand (Soil type) 

0 - 35 4.1 8.7 87.2 Sandy  

MATERIALS:  

The used crop:  

The experimented area was planted manually with spunta potato variety. 

Field experiments with tubers rate of 1500 kg/fed, 100 cm row spacing 

and about 30 cm between hills in the same row. 
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The used tractor:  

A Kubota tractor model (L 285) (4WD), made in Japan, engine power of 

35 hp (25.73 kW) direct injection, water cooled, 4 cycles diesel, 4 

cylinders, engine rated speed 2600 rpm, mass 1230 kg was used to 

operate the manufacture digger in field experiments. 

 The manufactured potato digger:  

The manufactured potato digger was constructed from local materials at 

the workshop of Agricultural Engineering Department, faculty of 

agriculture, Zagazig University to overcome the problems appearing at 

using the traditional method for digging potato (manually with hoe), 

which consumed more time, effort and cost. The manufactured potato 

digger is of 178 cm length, 130 cm width and 82 cm height. The 

manufactured potato digger is shown in Photo (1) and Fig. (1). The 

digger consists of the main rectangular frame, digging flat blade, 

separating chain and the transmission system.  

 The main rectangular frame: 

The main rectangular frame is made of iron sheet steel. The frame is of 

128 cm length, 90 cm width, 46 and 36 cm front and rear height, 

respectively and 0.5 cm thickness. The frame includes elements to fix 

gearbox, digging flat blade, separating chain, the transmission system 

and hitching unit. Two tires wheel 30 cm diameters and 8 cm thickness 

carry the frame. The two wheels were adjusted to be suited for the 

distance between the furrows. 

 Digging flat blade: 

Digging blade is made of iron steel 80 cm length, 30 cm width and 1.2 

cm thickness.  

 Separating chain:  

The separating chain is of 140 cm length, 78 cm width. The chain web 

consists of straight bars of steel 1 cm diameter and 78 cm length. The 

distance between bars is 4 cm to allow soil to pass through back to the 

field in order to accomplish the operation of cleaning potato. The chain 

was operated by means of sprocket and chain powered from the tractor 

P.T.O. with an average speed of 125 rpm (1.31 m/s). 
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               Photo (1):  The manufactured potato digger: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (1):  Elevation, plan and side veiw  of the manufactured   potato 

digger.  

ELEVATION

PLAN

SIDE VIEW

30

8
0

26

3
0

7
8

8
2

9
0

1
2

2

8

13

Ш
1

0
Ш

2
0

8

50

7

4
0

6

3
0

2
3

2525

26

6880

12830

80

1
5

15

No. Part name No.off

Flat blade

Hitching point

Chain

Idler

sprocket

Gear (1)

Gear (2)

Gear (3)

Gear (4)

Gear (5)

Ground wheel

Shaft

Gear box

1 1

1

1

1

1

1

1

1

1

1

1

1

2

2

2

2

3

4

5

6

7

8

9

10

11

1212

13

14 Vibration shaft

All dimensions in, cm

15 Collecting unit

1

12 2

3
4

5

6

7 8

9

10

11

13

14

15

26



FARM MACHINERY AND POWER 

Misr J. Ag. Eng., January 2013 - 144 - 

 The transmission system: 

The transmission system transmits power by gearbox powered from the 

tractor P.T.O. through a universal unit. The power is transmitted from the  

gearbox to chain by five gears in two groups. The first group consists of 

three gears of 10, 10 to 20 cm diameters and the second group consists of 

two gears of 10 to 20 cm diameters. The overall specifications of the 

manufactured potato digger is shown in Table (2). 

Table (2): Overall specifications of the manufactured potato digger. 

Potato digger Main frame Separating chain Blade dimensions Hiching point 

Length: 178 cm Length: 128 cm Length:140  cm Length:   80 cm No. Off : 3 point 

Width: 130 cm Width: 90 cm Width: 78    cm Width:   30 cm Width   : 80 cm 

Height:78 cm Front height: 46cm bars length : 1 cm  Thickness: 1.2 cm Hight   :   26 cm 

Mass: 232 kg Rear height:36 cm    

METHODS: 

The experimental area was about four feddans planted manually with 

spunta potato variety with tubers rate of 1500 kg/fed. This area was 

divided into four equal plots (one feddan each) (100 × 42 m each) for 

different soil moisture contents (d.b.) of (9, 11, 13 and 15 %). Each plot 

was classified into three equal subplots (100 × 14 m each) for three 

different digging depths of (22, 27 and 32cm). Digging operation was 

carried out at four different forward speeds of (0.9, 1.6, 2.2 and 2.8 

km/h). All experiments were carried out under recommended share angle 

of 14o and chain speed of 125 rpm (1.31 m/s). 

■ Measurements: 

● Soil moisture content(dry bases):  

Soil moisture content can be determined using the following formula: 

   

 

 

Where: 

M.C. = Moisture content, %.  

m1 = Sample mass before drying, g.  

m2 = Sample mass after drying, g.  
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● Actual field capacity: 

Actual field capacity was the actual average time consumed during 

digging operation (lost time + productive time). It can be determined 

from the following equation, (Keppner et al. 1982): 

 

 

Where:-  

F.Cact = The actual field capacity of the potato digger.  

Tu  = The utilization time per feddan in minutes. 

Ti  = The summation of lost time per feddan in minutes. 

● Field efficiency: 

Field efficiency is calculated by using the values of the theoretical field 

capacity and actual field capacity rates as, (Keppner et al. 1982): 
  

 

Where: 

 ηf  = Field efficiency, %. 

F.Cth = Theoretical field capacity of the potato digger.  

● Technical examination of potato tubers: 

The technical examination of potato tubers was determined after cleaning 

tubers from the sand to classify the tubers in groups. Five random 

samples of tubers were collected and weighted for each treatment. Each 

sample was divided into five groups of tubers namely: lifted, un-lifted, 

bruised, cut and undameaged.  

● Lifted tubers:  

Lifted tubers were determined by weighting the tubers lifted by the 

manufactured digger share, collected from the area of 10 m2 and 

calculated the yield of lifted tubers from one feddan using the following 

equation: 
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Where: 

YW = The yield of lifted tubers from one feddan, Mg/fed. 

WL= Mass of lifted tubers from the experimetal area, kg. 

A = Experemental area, (10 m2). 

Wt = Total mass of lifted and unlifted tubers the experimetal area, kg. 

● Total losses:  

The total losses including unlifted, bruised and cut tubers percentage 

(ULt %, %tB and %tC ) were calculated as follow: 

 

 

 

 

 

 

Where: 

WUL = Mass of unlifted tubers from the experimetal area, kg. 

Wt = Total mass of tubers in the sample, kg. 

W1 = Mass of bruised tubers, kg. 

W2 = Mass of cut tubers, kg. 

Damaged can be calculated using the following equation: 

)9..(..............................%,%,,% CutBruisedDamaged   

Total losses can be calculated using the following equation: 

)10...(....................,%%,,% DamagedUnliftedlossesTotal   

● Digging efficiency: 

Digging efficiency is the mass of undamaged potato tubers raised over 

the soil surface by the manufacture digger share and calculated using the 

following equation: 

 

 

● Energy requirements: 

To estimate the engine power during digging operation, the decrease in 
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treatment. The following formula was used to estimate the engine power 

(Hunt, 1983):- 

   )12...(,36.1/175/1427..3600/1.. kWVCLPEcfEP mthb  

Solving equation (12), the engine power can be calculated as following: 

.....(13)..........................................,..3.16(Diesel)powerEngine kWcf

Where:-   

f.c = Fuel consumption, (l/h). 

ρE = Density of fuel, (kg/l ), (for Gas oil = 0.85). 

L.C.V = Calorific value of fuel, (11.000 k.cal/kg). 

thb = Thermal efficiency of the engine, (35 % for Diesel engine). 

427 = Thermo-mechanical equivalent, (kg.m/k.Cal). 

m = Mechanical efficiency of the engine, (80 % for Diesel engines). 

So, the energy can be calculated as following: 

 

 

● Digging cost: 

The total cost of digging operation was estimated using the following 

equation. (Awady et. al, 1982):  

Where:- 

 

 

Both the potato digger and tractor cost was determined by using the 

following equation (Awady, 1978): 

 

 

 

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, h. 

i = Interest rate/year.                                       F = Fuel price, L.E/l. 

t = Taxes, over heads ratio.                             r = Repairs and maintenance ratio. 

m = The 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. 
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Criterion cost can be determined using the following equation: 

Criterion cost (L.E/fed) = Operational cost + Losses cost….….…(17) 

RESULTS AND DISCUSSION 

Discussion will cover the results obtained under the following headings: 

1- Field capacity and efficiency: 

a-Effect of digger forward speed on field capacity and efficiency: 

Results in Fig (2) show a remarkable drop in the field efficiency with a 

consequent sharp rise in actual field capacity as the forward speed 

increased. Results show that increasing forward speed from 0.9 to 2.8 

km/h leads to increase actual field capacity values from 0.1876 to 

0.541fed/h, from 0.184 to 0.53 fed/h and from 0.173 to 0.502 fed/h under 

digging depths of 22, 27 and 32cm, respectively. On the other hand, 

increasing forward speed from 0.9 to 2.8,km/h leads to decrease field 

efficiency values from 97.2 to 90.16%, from 95.34 to 88.33% and from 

89.63 to 83.66%, under the same previous conditions at soil moisture 

content of 11%. The major reason for the reduction in field efficiency by 

increasing forward speed is due to the less theoretical time consumed in 

comparison with the other items of time losses.  

 

 

 

 

 

 

 

 

 

 

 

 

Fig (2): Effect of digger forward speed on field capacity and field 

efficiency under different digging depths, (S.M.C. =11 %).  

b-Effect of soil moisture content on field capacity and efficiency: 

Results in Fig (2) show that increasing soil moisture content from 9 to 15 

% leads to decrease actual field capacity values from 0.455 to 0.432 
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fed/h, from 0.449 to 0.419 fed/h and from 0.421 to 0.394 fed/h under 

digging depths of 22, 27 and 32cm, respectively. Also, increasing soil 

moisture content from 9 to 15 % leads to decrease field efficiency values 

from 96.51 to 91.64 %, from 95.24 to 88.88 % and from 89.3 to 83.58 % 

under digging depths of 22, 27 and 32cm, respectively.  

2. Lifted , un-lifted , cut and bruised potato tubers:  

a- Effect of digger forward speed on Lifted, un-lifted, cut and bruised 

potato tubers: 

Results in Fig (3) show the effect of forward speed on lifted, un-lifted, 

cut and bruised tubers. Concerning increasing forward speed from 0.9 to 

2.8 km/h, decreased the lifted tubers values from 94.6 to 90.7 %, from 

98.3 to 94.3 % and from 99.2 to 95.7 % under digging depths of 22, 27 

and 32cm, respectively. While, increasing forward speed from 0.9 to 2.8 

km/h, increased the un-lifted tubers from 5.4 to 9.3 %, from 1.7 to 5.7 % 

and from 0.8 to 4.3 % under the same previous conditions. Relating to 

the effect of forward speed on cut and bruised tubers. Fig.(3) shows that 

increasing forward speed, decreased cut and bruised tubers up to 2.2 

km/h. Any further forward speed increase, up to 2.8 km/h increased cut 

and bruised tubers. Increasing forward speed from 0.9 to 2.8 km/h, 

decreased  cut  tubers  from 4.39 to 3.9 %,  from 3.33  to 2.9 %  and from  

 

                                                                     

 

 

 

 

 

 

 

 

 

 

Fig (3): Effect of digger forward speed on mass of lifted, un-lifted, 

cut and bruised tubers under different digging depths, (S. M. 

C. = 11 %). 
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2.43 to 2.1 % under digging depths of 22, 27 and 32cm, respectively. 

Also, increasing forward speed from 0.9 to 2.8 km/h, decreased bruised 

tubers from 4.6 to 4.1 %, from 3.43 to 3.3 % and from 2.64 to 2.4 % 

under the same previous conditions. The major reason for the increase in 

percentage of bruised and cut tubers at lower speeds less than the 

optimum value is due to the increase in the number of tubers returning 

back on the chain towards the digging blade instead of going behind the 

machine after digging and cleaning operations. While the increase in 

percentage of bruised and cut tubers at higher forward speeds more than 

the optimum value is due to the increase in machine vibration causing 

blade floating action resulting in more bruised and cut tubers. 

b- Effect of soil moisture content on Lifted, un-lifted, cut and bruised 

potato tubers: 

Concerning the effect of soil moisture content on lifted, un-lifted, cut and 

bruised tubers. Results obtained in Fig (4) show that the soil moisture 

content of 11 % is considered the proper value during digging potato 

which recorded the maximum lifted tubers and minimum un-lifted potato 

tubers of 92.4, 7.6; 96.5, 3.5and 97.5, 2.5 under digging depths of 22, 27 

and 32cm, respectively. Fig (4) shows that, the decrease or increase of 

soil moisture content less or more than 11 % leads to decrease lifted  

 

                                                                     

 

 

 

 

 

 

 

 

 

 

Fig (4): Effect of soil moisture content on mass of lifted, un-lifted, cut 

and bruised tubers under different digging depths, (forward 

speed = 2.2 km/h). 
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tubers and increase un-lifted tubers under all experimental conditions due  

to the increase in soil catching force at lower moisture and increase 

elastic soil conditions at higher moisture which causing more rolling and  

slippage for potato digger. Relating to, the effect of soil moisture content 

on cut and bruised tubers, Fig.(4) shows that increasing soil moisture 

content, decreased cut and bruised tubers up to 11 %. Any further soil 

moisture content increase, up to 15 % increased cut and bruised tubers. 

Increasing soil moisture content from 9 to 15%, increased cut tubers from 

3.85 to 4.16 %, from 2.81 to 3.24 % and from 2.12 to 2.34 % under 

digging depths of 22, 27 and 32cm, respectively. Also, increasing soil 

digging depths of 22, 27 and 32cm, respectively. Also, increasing soil 4.4 

%, from 2.94 to 3.5 % and from 2.27 to 2.7 % under the same previous 

conditions.  

3. Damaged, total losses and digging efficiency:  

a- Effect of digger forward speed on damaged, total losses and digging 

efficiency: 

Results in Fig (5) show the effect of forward speed on damage, total 

losses and digging efficiency. Concerning the effect of forward speed on 

damaged and total losses, Fig.(5) shows that increasing forward speed, 

decreased damaged tubers up to 2.2 km/h. Any further forward speed 

increase, up to 2.8 km/h, increased damaged tubers.While, increasing 

forward speed, decreased total losses up to 1.6 km/h. Any further forward 

speed increase, up to 2.8 km/h, increased total losses. Increasing forward 

speed from 0.9 to 2.8 km/h, decreased damaged tubers from 8.99 to 8 %, 

from 6.76 to 6.2 % and from 5.07 to 4.5% under digging depths of 22, 27 

and 32 cm, respectively. While, increasing forward speed from 0.9 to 2.8 

km/h, increased total losses from 14.39 to 17.3%, from 8.46 to 11.9 % 

and from 5.87 to 8.8 % under the same previous conditions. Fig.(5) 

shows that increasing forward speed, increased digging efficiency up to 

2.2 km/h. Any further forward speed increase, up to 2.8 km/h decreased 

digging efficiency. Increasing forward speed from 0.9 to 2.8 km/h, 

increased digging efficiency from 91.01 to 92 %, from 93.24 to 93.8 % 

and from 94.93 to 95.5 % under the same previous. The major reason for 

the reduction in percentage of damaged and total tubers losses at lower 

speeds less than the optimum value is due to the increase in the number 
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of tubers returning back on the chain towards the digging blade. These 

tubers are objected to more friction with the chain bars resulting in high 

percentage of damaged tubers. While the increase in percentage of 

damaged and total tubers losses at higher speeds more than the optimum 

value is due to the floating action of the blade which subjected potato 

tubers to more friction and rolling resulting in high damaged tubers.  

 

 

 

 

 

 

 

 

 

 

 

Fig (5): Effect of digger forward speed on mass of damaged, total 

losses tubers and harvesting efficiency under different 

digging depths, (S. M. C. = 11 %).  

b- Effect of soil moisture content on damaged, total losses and digging 

efficiency: 

Results in Fig (6) show the effect of soil moisture content on damaged 

tubers, total losses and digging efficiency. Concerning the effect of soil 

moisture content on damaged tubers and total losses. Fig.(6) shows that 

increasing soil moisture content, decreased damaged tubers and total 

losses up to 11%. Any further soil moisture content increase, up to 15%, 

increased damaged tubers and total losses. Increasing soil moisture 

content from 9 to 15 %, increased damaged tubers from 7.91 to 8.56 %, 

from 5.75 to 6.74 % and from 4.39 to 5.04 % under digging depths of 22, 

27 and 32 cm, respectively. Also, increasing soil moisture content from 9 

to 15 %, increased total losses from 16.11 to 17.86 %, from 9.85 to 13.14 

% and from 7.79 to 10.34 % under the same previous conditions. Fig. (6) 
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shows that increasing soil moisture content increased digging efficiency 

up to 11 %. Any further soil moisture content increase, up to 15 % 15 %, 

decreased digging efficiency from 92.09 to 91.44 %, from 94.25 to 93.26 

% and from 95.61 to 94.96 % under the same previous. 

 

 

 

 

 

 

 

 

 

 

Fig (6): Effect of of soil moisture content on mass of damaged, total 

losses tubers and harvesting efficiency under different 

digging depths, (forward speed = 2.2 km/h). 

4. Power and energy requirements: 

a- Effect of digger forward speed on power and energy requirements: 

Results in Fig (7) show the effect of digger forward speed on power and 

energy requirements. Concerning the effect of digger forward speed on 

power and energy requirements, Fig.(7) shows that increasing forward 

speed from 0.9 to 2.8 km/h, increased power values from 10.74 to 14.85 

kW, from 11.69 to 16.43 kW and from 12.64 to 17.69 kW under digging 

depths of 22, 27 and 32 cm, respectively. While, increasing forward 

speed from 0.9 to 2.8 km/h, dcreased energy requirements values from 

57.25 to 27.45 kW.h/fed, from 63.53 to 31 kW.h/fed and from 73.06 to 

35.24 kW.h/fed under the same previous conditions. 

b- Effect of soil moisture content on power and energy requirements: 

Results in Fig (7) show the effect of soil moisture content on power and 

energy requirements. Concerning the effect of soil moisture content on 

power and energy requirements, Fig. (7) shows that increasing soil 

moisture  content  decreased  power and  energy requirements up to 11%.  
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Fig (7): Effect of digger forward speed and soil moisture content on 

power and energy reqiurement under different digging 

depths. 

Any further soil moisture content increase, up to 15%, increased power 

and energy requirements. Increasing soil moisture content from 9 to 15 

%, increased power values from 13.18 to 14.22 kW, from 14.06 to 15.36 

% and from 15.17 to 16.27 % under digging depths of 22, 27 and 32 cm, 

respectively. Also, Increasing soil moisture content from 9 to 15 %, 

increased energy requirements values from 29.97 to 32.92 kW.h/fed from 

31.31 to 36.66 kW.h/fed and from 36.03 to 41.29 kW.h/fed under the 

same previous conditions. 

5. Criterion cost: 

a. Effect of digger forward speed on criterion cost: 

Results in Fig (8) show the effect of digger forward speed on criterion 

cost Fig.(8) shows that increasing forward speed, decreased criterion cost 

up to 2.2 km/h. Any further forward speed increase, up to 2.8 km/h, 

increased criterion cost. Increasing forward speed from 0.9 to 2.8 km/h, 

increased criterion cost from 1031 to 1127 L.E./fed, from 663.4 to 790.5 

L.E./fed and from 510.1 to 599.3 L.E./fed under digging depths of 22, 27 

and 32 cm, respectively. 

b. Effect of soil moisture content on criterion cost:  

Results in Fig (8) show the effect of soil moisture content on criterion 
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Fig (8): Effect of digger forward speed and soil moisture content on 

criterion cost under different digging depths. 

cost. Fig.(8) shows that increasing soil moisture content, decreased 

criterion cost up to 11%. Any further soil moisture content increase, up to 

15%, increased criterion cost. Increasing soil moisture content from 9 to 

15%, increased criterion cost from 1061.32 to 1173.59 L.E./fed, from 

670.8 to880.37 L.E./fed and from 545.72 to 709.12 L.E./fed under 

digging depths of 22, 27 and 32 cm, respectively.  

CONCLUSION 

A simplified potato digger was manufactured from locally available 

materials and evaluated under laboratory and field conditions. The main 

experiments were carried out at Al-Khattara farm, El-Sharkia 

governorate through the season of 2012 in sandy soil area of four 

feddans. Results showed that digging efficiency were maximum while 

both potato losses and digging cost were minimum under the following 

conditions: 

 The proper digging depth is 27 cm. 

 The proper soil moisture content is 11 %.  

 The proper forward speed is 2.2 km/h.  
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 الملخـص العــربــي

 حصـاد محصـول البطاطـسمحلية مبسطة لتصنيع وتقييم آلة 

 *د. محمود مصطفى علي علي

من  المحاينيذ تاا الأهمينة اصاتصناوية صالتصن يرية  يعتبر نظراً لأهمية محصول البطاطس حيث أنه

(  822..بلن  حنوالى  لكمينة المصن رم من  محصنول البطناطس  فى جمهورية مصنر العريينةإ  ت أا ا

( ملينوا جوينهإ  7.621إ صحجم العائ  السنوو  نن   صن ير هنلك الكمينة يبلن  حنوالى  ميجا جرام ألف 

يمتوسنن  ميجننا جننرام  226.  نتاجهنناإ صيبلنن  ( ألننف فنن اا  22.ص قنن ر المسننافة المو رنننة يحننوالى  

   (.222. طبقاً لوشرم صزارم ال رانة  ف االل ميجا جرام( 7222 نتاجية  

ً هنلا صينتم ح  صناو محصنول البطنناطس فنى مصنر  البناً  منا يننارصا المسنتوروم ياهظنة الن م إ أص ينن صيا

من  المسناحاا الكبينرم   ندو   لنى زيناوم نسنبة الفقن  صالتلنف فنى المحصنول إ صالطريقنة الي صينة يالفنس 

 لأراضى الج ي م ص حتاج  لى أي   ناملة م رية صصاتاً أطنول ممنا يندو   لنى زيناوم  كناليفاخاية فى 

 :كانت أهداف الدراسة هى الإنتاجإ لللك صلكى يتم حذ هلك المشكلة

 .صوي  ص قييم آلة لحصاو خ  صاح  م  البطاطس  

 نمنن  نسننبة رطويننة التريننةإ صصإ للآلننةسننرنة الأماميننة ال  ارلننة تشننليذلظننرص   اختيننار أف ننذ

   لتقلي (.ا

يسانذ   عمنذصهنى سنم إ  (.8×722×718يسيعناو   م  خاماا محلية يتكلفة يسنيطةلة ار  م  صوي  ا ص

 يلى:صهى  تكوا مما إ صأاذ  كاليف إطااة

 سم. .72×  22×  82الل  يقوم يعملية حصاو أص  قلي  البطاطس يسيعاو   :السلاح ) 

 سنم إ يفصنذ ( 18 صطولهنا ( سنم 7أسياخ يقطر   صهى نبارم ن  حصيرم مكونة م  :وحدة الفصل

البطاطس لتسق  نظيفنة خلنف  ورناا ( سم إ صهى  عمذ نلى فصذ الترية ن .مسافة   يي  الأسياخ

( نجنن ا 6  بننع نليننه( سننم صم2إ صاطننر ( سننم82إ صمعهننا هنن از نبننارم ننن  نمننوو يطننول  ارلننة

صهنو ي نب  نلنى حسنو ظنرص   ناحينةكنذ نج ا فنى  ةث ث فى مجمونتي  ( سم6 يفلوا يقطر  

   .م ً للحصيرم فق حايكوا فى الأراضي الرملية  صهوالتشليذ 

  حركتهننا منن  نمننوو الإوارم الللفننى للجننرار ننن    الحصننيرم( سخننل صحنن م الفصذ: نقاال الحركااة جهااا

ل ننب  سننرنة صحنن م الفصننذ حسننو  صجو يننري إ صتلننك يساطننار ملتلفننة مسننووة( نجنن ا 2 طرينن  

 الظرص  الم لى للتشليذ.

 صا باا من  ح ين  نلبنة إ ( سم222سمكها   صهو مكوا م  مجمونة م  ألواح الح ي : شاسيه الآلة

   .ل ماا متانة ارلة أثواء التشليذيسيعاو ملتلفة 
 

 

 .مصر –جامعة الزقا يق  –الزراعة  كلية – قسم الهندسة الزراعية –أستاذ مساعد *
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فني الموسنم ال رانني صا   م  جراء التجرية فى مساحة أريعنة أف ننة يم رننة كلينة ال راننة ياللطنارم 

( 22لويننول  لننى القننيم الم لننى لننبعت نوامننذ التشننليذ يجننرار كويو ننا  الننر  يإ صتلننك  م 2012

فكانننع  ح ين  زاصينة مينذ السن ح التنى من  خ لهنا  ننم  نمنذ يعنت التجننارم المب ئينة نم صان   إحصناا

 o7.) صتلك للتللص م  معظنم اطناا الترينة ابنذ  إ( لفة نلى ال ايقة7.2 فكانع إ صسرنة الحصيرم

 الق رم المستهلكة فى التشليذ. موتصف الحصيرم لتقليذ

 واشتملت الدراسة علي المتغيرات التالية: 

   سم .2إ ص1.إ ..أنماق للتقلي   ث ثة). 

   كم/سانة 28.إ ص.2.إ 726إ 220 للآلة أريعة سرناا أمامية). 

   72إ ص72إ 77إ 0  جا  هى أسا أريعة نسو لرطوية الترية حسبع نلى%.) 

 حيث: وقد تم تقييم المعاملات من

 السعة صالكفاءم الحقلية. 

 صالمل صشة إصالمقطونة إصالم فونة إنسبة ال رناا المرفونة.  

  الفواا  الكليةإ صكفاءم التقلي صالتالفةإ نسبة ال رناا. 

 المستهلكةالطااة الق رمإ ص. 

  الح ية لتشليذ آلة التقلي .التكاليف 

   :ما يلىالنتائج  وقد أظهرت

صأاننذ ( % 0622  هننى  للنن رناا المرفونننة نسننبةأنلننى ص جننا جننرام للفنن ااإ( مي7.22 الفنن اا  نتاجيننة 

إ صالن رناا التالفنة (% 26.لن رناا المل صشنة ا(إ ص% 22.  لن رناا المقطوننةا لكنذ من  نسبة

   يساذ طااة مسنتهلكة( % 0227  لتقلي لأف ذ كفاءم كانع ص (% .82صالفواا  الكلية إ (% 20. 

 .جويه / ف اا .2872 صكللك أاذ  كاليف ح ية( سانة / ف اا كيلو صاا. ..222

 ومن خلال النتائج تم التوصل إلى التوصيات الآتية:

   سم( 1.  التقلي  نم. 

    نلى أسا  جا ( %77نسبة رطوية الترية. 

  كم/سانة( .2. للآلة مامية الأسرنة ال. 


