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MECHANICAL HARVESTING OF CANOLA CROP 

UNDER DIFFERENT PLANTING METHODS 

Al-Gezawe, A. A.I.* andK. I. W. Ahmed**  

ABSTRACT 

Field experiments were carried out to select the optimum mechanical 

harvesting and threshing methodof canola crop (Brassica napus L.) 

under different planting methods. The performance of reciprocating 

mower and thresherwas evaluated comparing with combine harvesteras a 

function of change in forward speed (1.9, 2.5, 3.1 and 4.2 km/h), grain 

moisture content (10.4, 14.5, 17.8 and 21.3%) under different planting 

methods of manual, seed drill and pneumatic planterin terms of field 

capacity, field efficiency, total losses, power, energy and cost 

requirements. The experimental results reveal that total grain losses, 

energy and cost requirementswere in the optimum region under the 

following recommended conditions:         

- Harvesting canola crop by using combineharvester in order to minimize 

the total losses, energy and cost requirements.  

- Optimum forward speed for harvesting canola crop is about 3.1 km/h, 

so as to obtain minimum cost requirements. 

- Harvesting canola crop at an average grain moisture content of14.5% 

to achievethe least losses as possible. 

- Planting canola crop by pneumatic planter as the best method to 

ensureminimal grain consumption and optimal product yield. 

INTRODUCTION 

il crops are considered one of the important sources of nutrition 

for millions of people all over the world. Canola (Brassica napus, 

L.) is a name applied to edible oilseed rape andconsidered as one 

of the most important oil crops in the world because its seeds contain 

about 40 % oil and 23 % protein. Canola is thought to have beneficial 

effects on soil structure. Where there is no subsoil hardpan, the large 

taproot provides channels that improve the rate of water infiltrationand 

may provide access for the roots of following crops into the subsoil. 
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The extensive fine root system in the surface also improves surface soil 

structure, creating more stable soil aggregates than those formed under 

cereals, and increasing infiltration rate. These effects are probably 

responsible for the common observation by farmers that canola leaves the 

soil more friable and easy to work. 

The sowing and harvest times of canola are usually earlier than wheat, 

which spreads the time for using existing machinery. Timely harvest of 

canola is critical to prevent shattering. Shattering can account for 

significant crop losses, therefore harvesting must not be delayed. Pods 

and grains color is more important than overall color of the filed in 

determining plant maturity.The factors that control the performance of 

harvesting machines can be divided into two sections: machine and plant. 

Machine variables include forward speed, peripheral speed of 

combineharvester cutter baror reciprocating mower devices and feeding 

rate. Plant variables are considered critical factors such as variety, 

moisture content and degree of maturity. These mentioned factors affect 

directly on the crop losses, energy and cost requirements.El-Haddad et 

al. (1995) reported that combine harvester gave the lowest cost of about 

229.0 L.E/fed in comparison with 283.4 L.E/fed for mounted mower and 

300.0 L.E/fed for manual sickle system.Lotfyet al. (2002) evaluated two 

different methods for harvesting and threshing winter rapeseed crop in 

North Delta of Egypt. The first method by using combine harvester 

(Case-International 1620) was evaluated at different parameters such as: 

forward speed, drum speed, drum concave clearance at different moisture 

content of grains. The second method was by the traditional method 

(manual harvesting and mechanical threshing by using local threshing 

machine). The results revealed that by using combine harvester, the 

minimum rate of grain losses was 6.4% and maximum performance 

efficiency was 93.6% at forward speed of 1.8km/h; drum speed of 28m/s, 

drum concave clearance of 8 mm and grains moisture content of 15.3%. 

While, by using traditional method, the minimum rate of grain losses was 

11.6% and maximum efficiency of threshing machine performance was 

88.4% at drum speed of 27.5 m/s and grains moisture content of 15.3%. 

Energy requirement for the second method was equal 2.5 to 3.0 times of 

the first method. Total harvesting cost in the second method was equal to 
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1.7 times of the first method. So, the combine harvester is considered the 

proper method for harvesting winter rapeseed crop.Imaraet al. (2003) 

found thatthe total grain losses increased by increasing the combine 

forward speed. The total grain losses of indirect harvesting method (using 

mower and threshing machine) increased about 2.5 times of that of total 

grain losses of direct harvesting (using combine harvester).Maniet al. 

(2012) mentioned that effective mechanical harvesting time for 

decreasing harvesting loss of winter oilseed rape has been becoming a 

critical factor. An elite cultivar Zhongshuang 11 (Brassica napus L.) was 

employed in two rounds of field experiments from 2009 to 2011. Seeds 

were sown with machine, three combine harvesting times namely 

combine harvesting A, B, and C (CHA, CHB, and CHC) were designed 

and manual harvesting (MH) as control was performed at maturity. The 

harvesting treatments were determined according to color of pod and 

grains in the field. Grain yield loss and quality in different treatments 

were evaluated. Results showed that the highest yield appeared in CHB, 

which was significantly higher than that in MH. Furthermore, harvesting 

loss in CHB was 50% that in MH. Seed oil content and chlorophyll 

exhibited no obvious difference between CHB and MH. Economic profit 

analysis demonstrated that mechanical sowing/combine harvesting 

(MS/CH) showed an input/output ratio of 1:1.6, and it was 1:1.2 in 

mechanical sowing/manual harvesting (MS/MH). Labor-cost accounted 

for more than 70% of the total cost in MS/MH, which led to low 

profitability to a great extent.  

So, the objectives of this work are to: 

1. Select the best mechanized harvesting methods for canola crop in 

order to minimize grain losses that occur in the harvesting operation. 

2. Optimize some different operating parameters affecting the 

performance of the mechanical harvesting and threshingof canola crop. 

3. Determine the suitable planting method for canola crop to maximize 

crop yield. 

4. Evaluate the used harvestingand threshing systems from the economic 

point of view. 

http://www.sciencedirect.com/science/article/pii/S2095311912601269
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MATERIALS AND METHODS 

Field experiments were carried out on clay soilthrough agricultural season 

of 2012/2013at Kafr El-Hamamfarm, Sharkia Governorate, Egypt to 

select the optimum harvesting and threshing methods of canola crop 

under different planting methods in order to reduce total losses, energy 

and costrequirements. The mechanical analysis of the used experimental 

soil is 48.70% clay, 34.55% silt and 16.75% sand.  

MATERIALS 

1. Crop 

The used canola cropwith an average of 165 cm length, 6 branches per 

plant and 1.80 cm stem diameters with a plant population of 

110plant/m
2
under traditional methodwas harvested under all tests. 

2. Machinery and equipment 

The following machines were used in carrying out this investigation: 

2.1. Combine harvester (Kubota):CA-385 EG Japan, Turbo diesel, four 

stroke, water cooled, 3 cylinders,engine power 35.33 kW (48hp), at 2800 

rpm, cutting width 1400 mm,threshing drum (dia.×length) 420×710 mm, 

threshing drum rotating speed 520 rpm, overall length 4063 mm, overall 

width 1904 mm, overall height 2000 mm and mass 1979 kg. 

2.2. Tractor Universal 650 M: Tractor Universal 650 M (2WD), made in 

Romania, four stroke, Diesel with direct injection, engine power 55.15 

kW(75 hp), engine rated speed 1440 rpm and mass 3820 kg. 

2.3. Tractor Kubota M8030–DT:Tractor Kubota M 8030–DT (4WD), 

made in Japan, four stroke, Diesel with direct injection, engine power 

22.08 kW (30 hp), engine rated speed 2800 rpm and mass 1450 kg. 

2.4. Reciprocating mower: Busatis M. 1102, made in Germany, rear 

mounted cutter-bar mower, source of power from P.T.O. Tractor, cutting 

width 1600mm, mass 190 kg and control hydraulic. 

2.5. Thresher: Turkish thresher, El-shams, Egypt, Spike tooth drum, 

diameter of drum 630 mm, length of drum 1200 mm, 11 fingers per row, 

knife length 300 mm, concave length 120 mm, concave clearance          28 

mm, centrifugal blower, overall length 4000 cm, overall width 2300 cm 

and overall height2400 cm. 

METHODS 

The harvested experimental area of canola crop was about 3 feddans. 
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They divided into three equal plots (1feddan each). Every plot has 

dimensions of (105 x 40 m). The first plot was cultivated manually, the 

second plot was cultivated using the seed drill, while the third plot was 

cultivated using the pneumatic planter. Each plot was divided into two 

subplots (0.5 feddan each).  

Two experimental groups namely A and B were carried out in each 

subplot: 

A.The first group of tests was carriedout underreciprocating mounted 

mower and threshing machine. 

B.The second group of tests was conducted by combine harvester. 

Manual planting was carried out with a seed rate of 3 kg/fed, while 

planting by seed drill was conducted at 40 cm distance between rows with 

a seed rate of 2.5kg/fed. Planting by pneumatic planter was deduced at 60 

cm distance between rows and 5 cm between seeds in the same row with 

a seed rate of 2kg/fed.  

The reciprocating mounted mower was operated by tractor Kubota with 

30hp, while threshing machine was operated by Tractor Universal (650M) 

with 75hp. These groups were rununder four grain moisture contents of 

10.4, 14.5, 17.8 and 21.3% and four forward speeds of 1.9, 2.5, 3.1 and 

4.2 km/h.  

Grain moisture content was determined on dry basic with the standard 

oven method at 105
o
C for 24 h. in laboratory at faculty of Agriculture, 

ZagazigUniversity. 

- Measurements 

Evaluation of treatment Acomparing with treatment B was carried out 

taking into consideration the following indicators: 

- Theoretical field capacity 

The theoretical field capacity is the rate of the field coverage that would 

be obtained if the machine was performance its function 100% of the time 

at the rated forward speed and always covered 100% of its rated width 

(Kepneret al. 1978). Thus, it calculated as:  

Tf.c. = ( Wm x Fs ) / 4.2 

Where:Tf.c: Theoretical field capacity, fed/h 

Wm: Width of the machine, m 

Fs: Forward speed, km/h 
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- Actual field capacity 

Actual field capacity was based upon the total effective operating time 

(Kepneret al. 1978). Thus, it calculated as: 

Af.c. = 1 / Tt 

Where:    Af.c.: Actual field capacity, fed/h   

Tt: Actual total time in hours required per feddan, h/fed 

- Field efficiency 

The field efficiency was calculated by using the following formula: 

ηf = (Af.c. / Tf.c.)x 100 

Where: ηf : Field efficiency, %Tf.c.: Theoretical field capacity, fed/h   

- Total grain losses 

The percentage of total grain losses was calculated using the following 

equation: 

Total grain losses = (Pre-cutting + Un-cutting + Operating + Threshing) losses, (%) 

- Fuel consumption 

Fuel consumption per unit time was determined by using a calibrated tank 

(Refilling method) to measure the volume of fuel consumed during the 

operation time.  

- Required power 

The required power was calculated using the following formula (Barger, 

et al. 1963). 

                                        

Where:   P: Required power, kW wf: Rate of fuel consumption, kg/s 

c.v.: Calorific value of fuel, kcal/kg 

                (Average c.v. of solar fuel is 10000 kcal / kg) 

427: Thermo – mechanical equivalent, kg.m / kcal 

ηth: Thermal efficiency of the engine,   

(Considered to be about 30 % for diesel engine) 

ηm: Mechanical efficiency of the engine, 83% for diesel engines. 

- Energy requirements 

Energy requirement was estimated according to fuel consumption by the 

following equation: 
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Energy requirements per unit of production were calculated once for       

combine harvesterand the otherfor reciprocating mower and thresher.  

ED: Energy requirements per unit of production for operating combine 

harvester. 

EI = Eh + Eth 

Where: 

EI: Energy requirements per unit of production for operating             

reciprocating mower and thresher. 

Eh: Energy requirements per unit of production for operatingthe 

reciprocating mower. 

Eth: Energy requirements per unit of production for operating the 

threshing machine. 

- The operational cost  
The cost of mechanized operations was based on the initial cost of 

machine, interest on capital, cost fuel, oil consumed, cost of maintenance 

and wage of the operator according to the following formula of (Awady, 

1978). 

 

Where:c: Hourly cost, L.E./hP: Capital investment, L.E. 

h: Yearly operating hours. e: Life expectancy of the machine, year 

i:  Annual interest rate, % t:  Taxes and over heads ratio, % 

r:  Annual repairs and maintenance rate, % 

0.9: A factor including reasonable estimation of the oil consumption in   

additions to fuel  

hp: Horse power of engine, hp 

f:  Specific fuel consumption, l/hp.h 

s: Fuel price, L.E./lW:  Labor wage rate per month, L.E.  

144: Reasonable estimation of monthly working hours 

The operational cost can be determined by using the following formula: 

 

 

 

The criterion cost was estimated by using the following formula of 

(Awady, et al. 1982) 

Criterion cost (L.E./Mg) = Operational cost + Total grain losses cost 
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RESULTS AND DISCUSSION 

The acquired results will be discussed under the following heads: 

1. Field capacity and field efficiency 

Field capacity and field efficiency are very important parameters which 

should be taken into consideration through machine performance 

evaluation. Fig. (1) showed the effect of forward speed on field 

capacityand field efficiency of reciprocating mower and combine 

harvester under differentgrain moisture contents. Results indicated that 

increasing forward speed, increased field capacity and vice versa with 

field efficiency. Increasing forward speed from 1.9 to 4.2 km/h, increased 

field capacity from0.66 to 1.09, 0.67 to 1.10, 0.65 to 1.08 and 0.64 to1.07 

fed/h for reciprocating mower and from 0.57 to 0.94, 0.58 to 0.95, 0.56 to 

0.93 and 0.55 to 0.92 fed/hfor combineharvester at grain moisture 

contents of 10.4, 14.5, 17.8 and 21.3%, respectively.While, the field 

efficiency decreased from 91.67 to 68.13, 93.06 to 68.75, 90.28 to 67.50 

and 88.89 to 66.88% for reciprocating mower and from 90.48 to 67.14, 

92.06 to 67.86, 88.89 to 66.43 and 87.30 to 65.71% for combine harvester 

under the same speed conditions. The major reason for this reduction in 

field efficiency by increasing forward speed is due to the less theoretical 

time consumed in comparisonwith the other items of time losses. 

2. Total grain losses 

Total grain losses were affected by grain maturity, time of harvesting, 

field condition, forward speed and planting method. Results as shown in     

Fig. (2)explained that the highest value offorward speed, increased the 

total losses of treatment A and B under different planting methods. By 

decreasing forward speed from 3.1 to 1.9 km/h, the total losses of 

treatment A were increased from 5.13 to 5.31%, 4.94 to 5.10% and 4.81 

to 4.92% for manual, seed drill and pneumatic planter, respectively at 

grain moisture content of 14.5%, however, the total grain losses of 

treatment B were increased from 2.70 to 3.14%, 2.47 to 2.78% and from 

2.30 to 2.51% under the same previous conditions.Increasing forward 

speed from 3.1 to 4.2 km/h, increased grain losses from 5.13% to 5.39, 

4.94% to 5.18% and 4.81% to 4.97% in treatment A, as for the totallosses 

increased from 2.7% to 3.29%, 2.47% to 3.05% and from 2.30%  
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Reciprocating mower   Combine harvester 

 
Fig. (1): Effect of forward speed on field capacity and field efficiency 

of reciprocating mower and combine harvester under 

different grain moisture contents 

                  Treatment A                   Treatment B 

 
Fig. (2): Effect of forward speed on total losses of treatment A and 

Bat grain moisture content of 14.5 % under different 

planting methods 

to2.74% for treatment B under the same previous conditions.The increase 

in grain losses by increasing forward speed is attributed to the effect of 

plants forward deflections and high impact of the cutter bar with the 

plants. The lowest reduction in total losses was noticed under the use of 

pneumatic planter method for planting canola crop. This is may be 

attributed to good uniformity of distribution than other planting methods 

and no scramble between plants,resulting in reduction of total losses. As 

for the effect of grain moisturecontent on total losses as shown in Fig. (3), 

the results showed that the total grain losses were decreased by  
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                  Treatment A                   Treatment B 

 
Fig. (3): Effect of grain moisture content on total losses of treatment 

A and Bat forward speed of 3.1 km/h under different 

planting methods 

increasing grain moisture content up to 14.5% and then increased under 

different planting methods.Because at lower grain moisture content, more 

grains were available to leave the pods, so any action on the grains would 

separate them from pods and thus shattered by cutter bar speed. On the 

other hand, the increase in grain losses by increasing grain moisture 

content is due to the elastic conditions of high materials moisture content, 

swelled enough and not easily to be separated. At 14.5 % grain moisture 

content, the percentage of total losses was 5.13%, 4.94% and 4.81% for 

treatment A and was 2.70%, 2.47% and 2.30% for treatment B under 

different planting methods of manual, seed drill and pneumatic planter 

and forward speed of 3.1 km/h. It was noticed from results that harvesting 

canola crop by combine harvester gave the least percentage of total grain 

losses than using reciprocating mower and thresher. 

3. Power and energy requirements 

The required power as well as the energy requirements are the best 

criterion for the suitable implement and very important from the design 

point of view. Figs. (4 and 5) showed the effect of forward speed and 

grain moisture content for manual, seed drill and pneumatic planter 

asdifferent planting methods on power and energy requirements. Data 

explained that by increasing forward speed, increased required power and 

vice versa was noticed with energy requirements. The required power of 

treatment A was increased from 26.33 to 35.32 kW, 25.89 to 34.46 kW 
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and 25.42 to 33.67 kW for manual, seed drill and pneumatic planter, 

respectively by increasing forward speed from 1.9 to 4.2 km/h at grain 

moisture content of 14.5%.While, required power was increased from 

16.61 to 21.66 kW, 16.02 to 21.14 kW and 15.38 to 20.77 kW for 

treatment B under the same former conditions. At 3.1 km/h forward 

speed, energy requirements per unit of production were 36.56, 35.90 and 

34.97 kW.h/Mg for treatment A while, 15.64, 14.38 and 12.67 kW.h/Mg 

for treatment B at 14.5% moisture content under different planting 

methods of manual, seed drill and pneumatic planter,respectively. The 

increase in power by increasing forward speed was attributed to excessive 

load of plants on the cutter bar and the high impact of cutter bar with 

plants, thereby increasing the friction resistance. While, the decrease in 

the energy requirements by increasing forward speed was attributed to 

high values of field capacity at higher forward speed up to 3.1 km/h. any 

further, increase in forward speed from 3.1 to 4.2 km/h, energy 

requirements will increase. Because the rate of increase in the required 

power was more than the increase in the field capacity at forward speed of 

4.2 km/h, consequently energy requirements increased at 4.2 km/h. It was 

noticed that the highest power and energy requirements were recorded 

through manual method, this may be attributed to non-uniformity of 

planting distribution and thereby excessive load and impact of plants on 

cutter bar, resulting in more power and energy than other methods. 

Treatment B consumed less power andenergy thananother method, 

because the combine harvester carried out many operations asharvesting 

and threshing in one pass at the same time, thereby reduced the consumed 

time, power and energy requirements. Concerning the effect of grain 

moisture content on power and energy requirements, the obtained data 

revealed that by increasing grain moisture content from 10.4 to 21.3%, 

the required power increased by 51.52, 53.41 and 52.68% for treatment A 

and 4.20,3.31 and 3.73% for treatment Bat forward speed of 3.1km/h 

under manual, seed drill and pneumatic planter, in that order. While, the 

least energy requirements was obtainedat 14.5% moisture content, this 

may be attributed to the highest field capacity at this moisture content.  
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           Treatment A                   Treatment B 

 

Fig. (4): Effect of forward speed on power and energy requirements 

of treatment A and Bat grain moisture content of 14.5 % 

under different planting methods 

           Treatment A                   Treatment B 

 
Fig. (5): Effect of grain moisture content on power and energy 

requirements of treatment A and B at forward speed of 3.1 

km/h under different planting methods 

4. Operational and criterion cost 

Total costs of performing a field operation include charges of the 

machine, the utilized power and labor.The criterion cost was used as an 

important indicator for selecting the optimum harvesting system of canola 

cop. It was based on harvesting time, losses, fuel and operating cost.Fig. 

(6) showed the effect of forward speed on operational and criterion cost 

of treatments A and B at grain moisture content of 14.5 % under different 

planting methods.  
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           Treatment A                   Treatment B 

 
Fig. (6): Effect of forward speed on operational and criterion cost of 

treatment A and B at grain moisture content of 14.5 % under 

different planting methods 

           Treatment A                   Treatment B 

 

Fig. (7): Effect of grain moisture content on operational and criterion 

cost of treatment A and B at forward speed of 3.1 km/h 

under different planting methods 
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up to 3.1 km/h and then increased, because the rate of increase in fuel 

consumption was more than the increase in field capacity at forward 

speed of 4.2 km/h. The lowest value of operational cost was 131.29, 

125.62 and 122.34 L.E./Mg for treatment A and 63.78, 59.75 and 54.35 

L.E./Mg for treatment Bat forward speed of 3.1 km/h and 14.5% grain 
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moisture content under manual, seed drill and pneumatic planter methods, 

respectively. Whereas, the results clarified that the lowest criterion cost 

was 644.29, 619.62 and 603.34 L.E./Mg for treatment A and 333.78, 

306.75 and 284.35 L.E./Mg for treatment B at the same former 

conditions. The highest value of whether operational or criterion costs 

were under manual methods. Because high density of plants caused more 

resistance to the machine, consumed more fuel and power and more 

losses were occurred. Concerning the effect of grain moisture content on 

operational and criterion cost of treatments A and Bat forward speed of 

3.1 km/h under different planting methodsis shown in Fig. (7), data 

obtained that the highest values of criterion cost were670.14, 649.21, 

632.62 L.E./Mg for treatment A and 382.17, 342.91 and 317.35 L.E./Mg 

for treatment B at grain moisture content of 21.3% and forward speedof 

3.1 km/h under manual, seed drill and pneumatic planter, respectively. By 

increasing grain moisture content, the criterion cost was decreased up to 

14.5% and then increased. This was attributed to the increase of high 

shattering, grain losses which occurred at high or low levels of moisture 

content. The main reason for the cost reduction under the use of treatment 

B (combine harvester) comparing with treatment A(reciprocating mower 

and thresher) was attributed to the fact that combine harvester was done 

multi-purposes functions of harvesting, threshing and winnowing in one 

pass, requiring minimumfuel as well as operational time, resulting in 

minimum operational cost, minimum losses and then, minimum criterion 

cost.      

CONCLUSION 

Based on the obtained results in this study, the following 

recommendations can be drawn: 

1. Use treatment B (combine harvester) gave the least total grain 

losses compared with treatment A(reciprocating mower and 

thresher). 

2. Combine harvester recorded the least criterion cost comparing 

with using reciprocating mower and thresherunder forward speed 

of 3.1 km/h, grain moisture content of 14.5% and planting by 

pneumatic planter.  
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 انًهخص انعزبي

 ًخحهفةانشراعة انانحصاد انًيكانيكً نًحصىل انكانىلا جحث طزق 

عادل أحًذ ابزاهيى انجيشاويد/ 
*         

كًال ابزاهيى وصفً أحًذد/ 
**

 

انشٚتٛة ٔيصدراً ْاياً ينٍ يصنا ر اطنت    انشتٕٚة ٚعتبز يحصٕل انكإَلا يٍ أْى انًحاصٛم 

انشٕٚا انشٚننٕا انُباةٛننة زعنند سٚنن  انُ ٛننم ٔسٚنن  كننٕل انصننٕٚاا وًننا أٌ سٚنن  انكننإَلا يننٍ أ ظننُ

 .انُباةٛة عُد اطت دايّ كٙ ةغذٚة الإَظاٌ

*  
 يصز. -انذلً–يزكش انبحىخ انشراعية -انهنذسة انشراعية  باحد بًعهذ

**
 يصز. -جايعة انشلاسيك  –كهية انشراعة  -لسى انهنذسة انشراعية –يذرص انهنذسة انشراعية 

http://www.sciencedirect.com/science/article/pii/S2095311912601269
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% أ ًنا   ُْٛنة رٛنز 49الأ ًنا  اندُْٛنة انًشنبعة ا % كقن  ي6ُٚحتٕ٘ سٚ  انكنإَلا عهنٙ 

ن نايض ينٍ  ٛنج انتةنارع انعانًٛنة ٚظنبقّ كنٙ  نن  يشبعة ا وًا ٚعتبنز سٚن  انكنإَلا انًحصنٕل ا

 انقطٍ حى انكإَلا.  -انذرع  -ًح انق -الأرس 

انًخهٗ نهحصا  انًٛكاَٛكٗ نًحصٕل انكإَلا ينٍ لان ل  ّقٚانطززةٓدف ْذِ اندراطة انٗ انتٕصٛة 

ٔاكضننم يظننتٕٖ ر ننٕزٗ نهحبننٕ  ٔ زٚقننة يخهننٗ نشراعننة  نهحصننا  ةحدٚنند اَظننع طننزعة أيايٛننة

انتكنانٛ  كنإَلا  تنٗ ٚتظنُٗ ةقهٛنم اندٕالند انكهٛنة ٔانقندرع ٔانطالنة انًظنتٓهكة ٔزانتنانٗ يحصٕل ان

  سية نعًهٛة انحصا .ان

يحاكظننة –كدننز انحًنناوز2102/ 2102ةننى ااننزات انتةننار  انحقهٛننة كننٗ أر   ُٛٛننة لانن ل يٕطننى 

ٔةى ةقظٛى انخ حنة أكدَنة ح حة أكدَة ةى سراعتٓى زًحصٕل انكإَلا  لدرْاانشزلٛة ٔ ن  كٗ يظا ة 

أ  ٛنج ةنى يتنز 91×  011كداٌ نكم لطعنة ةةزٚبٛنةأ أزعنا  ونم يُٓنا) 0لطع ةةزٚبٛة ) ح ث انٗ 

سراعة انقطعة الأٔنٗ زانطزٚقة انٛدٔٚة ٔانقطعة انخاَٛة زانظطارع ٔسرع  انقطعة انخانخة زاطنت داو 

 .ٍ يظا ة وم يُٓا )َص  كداٌأ. لظً  وم لطعة ةةزٚبٛة انٗ لطعتٛانشراعة اندلٛقة زانب َتز

 ولذ أجزيث انحجزبة باسحخذاو انًعايلات الآجية:

 ٔاندراص نًحصٕل انكإَلا زاطت داو:  زٚقتٍٛ ي تهدتٍٛ لإازات عًهٛة انحصا   -

اندراص زآننة انندراص ٔاازات عًهٛة زاطت داو انًحشة انتز  ٚة اازات عًهٛة انحصا  A):يعايهة )

 ٔانتذرٚة انخازتة.

 .وُظاو يتكايم نهحصا  ٔاندراص ٔانتذرٚة اطت داو انكٕيباٍٚ :أBعايهة )ي   

 وى/طاعةأ. 2.0ٔ9.2ا  2.1ا  0.4)  ي تهدة أرزعة طزعاا أيايٛة -

 أ% 20.2ٔ  1..0ا  09.1ا  01.9نهحبٕ  )ي تهدة أرزعة يظتٕٚاا ر ٕزة  -

 :ولذ جى دراسة أذز هذه انًعايلات عهً كم ين

انقنندرع ٔانطالننة انًظننتٓهكة ٔوننذن  عهننٗ  -اندٕالنند انكهٛننة نهحبننٕ   –انحقهٛننةيعنندل الأ ات ٔانكدنناتع 

 نتكانٛ  انكهٛة انًتطهبة نعًهٛة انحصا .ا

 وين أهى اننحائج انًححصم عهيها يًكن انحىصية بالآجً:

 صننا  يحصننٕل انكننإَلا زاطننت داو انكٕيبنناٍٚ نتقهٛننم اندٕالنند انكهٛننة ٔانطالننة ٔانتكننانٛ   -

 .  انًظتغزق كٗ عًهٛة انحصا ٔوذن  انٕل ان سية

 ٛج آَا اعط  الم ةكنانٛ   وى /طاعة 2.0ةشغٛم انكٕيباٍٚ عهٗ طزعة أيايٛة لدرْا  -

 .يتطهبة نعًهٛة انحصا 

% ٔانتنٗ اعطن   09.1أَظع يظتٕٖ ر ٕزٗ نحصنا  يحصنٕل انكنإَلا لندرِ  نٕانٗ  -

 الم كٕالد يًكُة.

اندلٛقنة زنانب َتز  ٛننج آَنا اعطنن  أكضنم  زٚقنة نشراعننة يحصنٕل انكنإَلا زانشراعننة  -

اعهٗ اَتااٛة ٔةٕسٚع اكضم نهُباةاا ٔزانتانٗ اَ دض  انقدرع ٔانطالة انًظتٓهكة يقارَة 

 زطزق انشراعة الألازٖ.


