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SELECTING OPTIMUM METHOD FOR SOWING CANOLA 

CROP (BRASSICA RAPUSL) 
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ABSTRACT 

The aim of this research is to study the effect of some manual and 

mechanical planting methods on canola crop yield. Three manual as well as 

two mechanical methods of planting canola crop were conducted. 

Mechanical planting methods were carried out under four different forward 

speed. Manual and mechanical planting methods were evaluated in terms of 

field capacity and field efficiency, plant characteristics, crop yield, energy 

requirements and planting cost. The main results in this study can be 

summarized in the following points: 

*The heihest yield (1580 kg/fed) was obtained by using pneumatic planter 

with row spacing of 40 cm, while lowest yield (924 kg/fed)was obtained by 

using manual broadcasting method. 

*The heihest value of cost per feddan (300 L.E/fed)was obtained by using 

manual transplanting method, while the lowest value(14.8L.E./fed)was 

obtained by using seed-drill. 

 It is recommended to use the pneumatic planter at a forward speed 4 km/h 

for planting canola crop to maximize crop yield and minimize planting cost.      

1. INTRODUCTION 

anola plant grown primarily for the production of oil .Where tanks 

second in the world in terms of vegetable oils after soyabeans. 

Grown widely in North America and Canada is one of the first 

countries producing canola crop accounting for  63 % of total oil producer. 

Also considered crop fifth world in were the world trade after rice, wheat, 

corn, and cotton. Oils extracted from plant canola containing 94% saturated 

fatty acids, and only 6% unsaturated fatty acids and the proportion of oil in 

the grain from 45% to 50% (Dr. Bahaa EL-Din Makky professor of crop 

National Research Center newspaper Al-Aram 13/3/2010 ).  Reach Egypt,s 

oil production does not exceed 10%. Therefore should pay attention to the 

planting of canola plant during   
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the winter season where is the economic gain because it is high productivity 

without being influenced by the situation of the soil where graciously in 

most types of land. The twenty most important vegetables in the world 

planting in total area of about one million hectares, with an annual 

production of about ten million metric. El-shal (1987) concluded that the 

pneumatic planter is too effective for all seeds and grains of different sizes 

and shapes under special suction pressure and feed plate speed to produce 

high uniformity of seeds distribution and high filling percentage .As well as, 

Moustafa (1993) mentioned that the highest number of vegetative branches 

and the highest yield were obtained under pneumatic planter. Mechanical 

planting  (pneumatic planter and seed drill )saved about 67.6 and 31.6%, 

respectively of seeds per feddan compared by manual planting. He also 

added that the mechanical planting treatment produced heavy grains. Abdou 

(1995) investigated different methods of planting to recommend the most of 

profitable system, he concluded that using of seed-drill gave the highest 

sound seedling compared with row planter.Imbabi (1996) indicated that the 

planting by machine in flate soil surprised the planting in furrow soil in all 

the mechanical criteria evaluation. Jamal et al., (2000) sown canola using 

four different sowing techniques included drill, broadcast, furrow and ridge 

with 4 replecation in random arrangement. The result showed that highest 

grain yield and yield compormls were recorded when seed were grown with 

ridge sowing. Grain yield in ridge sowing were higher by 45.31 and 28 

%than broadcast, drill and furrow sowing methods respectively. Gamal et 

al. (2001) found that canola sowing by seed drill with a suitable raw width 

of 40 cm gave the highest yield and the lowest energy consumption 

compared with manual planting and planter. El Sayed et al. (2001) 

concluded that the highest yield of canola seeds (1450 kg/fed) was obtained 

by using seed-drill with row spacing of 40 cm, and the lowest yield (682.84 

kg/fed) was obtained by using manual sowing with row spacing of 60 cm. 

Gomaa (2003) compared the performance of two types of planters 

(pneumatic and mechanical) in cowpea planting. He found that the best seed 

germination, seed scratterig, planting depth and total yield were obtained 

under planting forward speed of 3.16 km/h. Also he said that the best results 

of planting uniformity and total yield were obtained with pneumatic planter 

compared to mechanical planter. Yehia et al. (2005) reported that the grain 
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emergence percentage of cowpea using pneumatic planter was higher than 

using manual planting, seed drill and mechanical planter in flat and furrow 

soil. They added that the optimum grain emergence of 99.1% was obtained 

by using pneumatic planter in furrow and minimum of 62.44 %was obtained 

by using manual planting in flat soil. Also they reported that the highest seed 

productivity (1313 kg/fed) was obtained by using pneumatic planter in 

furrow soil.   

So, the objectives of the present study are to investigate some manual and 

mechanical methods for canola planting and select optimum machine 

forward speed.   

2. MATERIALS AND METHOD 

 The main experiments were carried out during the agricultural season 2012 

/ 2013 at Kafr El-Hamam research station, Sharkia  Governorate.  

2.1. MATERIALS: 

2.1.1. The used crop: (canola crop –sarw 4 variety), Mass of 1000 seeds, (4 

- 4.3 gm)  

2.1.2. Sowing machines: 

- Mounted seed-drill (Gaspardo): 21 rows, spacing of 12 cm and seed rate 

of 2.3 kg/fed. 

- Pneumatic planter (KOYMAK): 4 rows, spacing of 40 cm and working 

width 160 cm. No. of cells on the disk of 40 cells, seed rate 1.5 kg/fed. 

- Tractor Universal 650–M: of (75 Hp -55.93 kW) was used as a power 

source with all sowing implements.  

2.2. METHODS: 

The experimental area was about 2275 m
2
 divided into five similar plots 

(455 m
2
 each) to be sown by the different sowing methods. 

2.2.1. Experimental conditions:  

- Sowing methods: Five sowing methods were investigated (manual 

broadcasting - manual in ridge - manual transplanting- seed drill and 

pneumatic planter) 

- Manual transplanting: After 30 days from sowing. No. of plant /m
2
 19 

plant row spacing of 60 cm. investigated  

- Manual in ridge: Row spacing of 60 cm with seed rate of 3.7 kg. 

The mechanical sowing methods were carried out under four different 

forward speeds of 2.2, 4.0, 5.3 and 6.3 km/h. 
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2.3. MEASUREMENT: 

2.3.1. Actual Field capacity: was the actual average time consumed during 

planting equation, (Keppner et al. 1982): 

 fed/h,
TlTu

60
F.Cact


                                  (1) 

Where: F.Cact = Actual field capacity. 

Tu  = Utilization time per feddan in minutes. 

Tl  = Summation of lost time per feddan in minutes. 

2.3.2. Field efficiency: is calculated by using the values of the theoretical 

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

 (%)100
F.C

F.C
η

th

act
f                                     (2)                                

Where: ηf  = Field efficiency. 

2.3.3. Germination ratio: A sample of 100 seeds was germination and 

replicated three times before planting to investigate seed germination.  

2.3.4. Plant emergency: was calculated by the following formula after three 

weeks from planting date. 

 (%)100,
d

P
Em.                                      (3)                                 

Where: P = Average number of plants per 1 m
2
. 

d = Average number of seeds delivered from metering device per 1 m
2
. 

2.3.5. Plant characteristics: several plant characteristics were investigated 

during both flowering and harvesting stages such as: 

- Average number of plant per m
2
 (population).   

- Average plant height in cm measured from soil surface to the top of the 

main stem. 

- Average number of seeds per plant. 

- Average seed yield per plant.                                   

2.3.6. Crop yield: Yield of canola was measured as follows:  

- Average grain yield kg/fed. 

- Average straw yield kg/fed. 

- Average total yield kg/fed.                        

2.3.7. Energy consumed: To estimate the engine power during planting 

process, the decrease in fuel level accurately measuring immediately after 
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each treatment. The following formula was used to estimate the engine 

power. (Hunt, 1983). 

   kW,1/1.361/75ηη427L.C.VPE1/3600cf.EP mthb   (4)  

Solving equation  the consumed energy can be calculated as following: 

kW,f.c.3.16(Diesel)powerEngine                       (5) 

Where: f.c = The fuel consumption, (l/h). 

PE = The density of fuel, (kg/l ), (for Diesel = 0.85). 

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

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

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

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

Hence, the specific energy consumed can be calculated as follows: 

 kW.h/fed,
(fed/h)capacity,field Actual

(kW)power,Engine
energyConsumed    (6)             

2.3.8. Planting cost: The total cost of planting operation was estimated 

using the following equation (Awady et al. 1982):

 L.E/fed,
(fed/h)capacityfieldActual

(L.E/h)costMachine
costOperating        (7)         

Machine cost was determined by using the following equation (Awady, 

1978): 

  
144

m
W.S.F2.1rt

2

i

a

1

h

P
C 








                      (8)                       

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, year. 

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 1.2 = 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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3. RESULTS AND DISCUSSION 

The obtained results will be discussed under the following items. 

3.1. Field capacity and field efficiency: 

Field capacity and field efficiency significantly varies from one planting 

method to another. Fig.1. show the effect of forward speed on both field 

capacity and field efficiency of the pneumatic planter and seed drill .Results 

obtained show a remarkable drop in the field efficiency with consequently 

sharp rise in field capacity as the forward speed increased. Increasing 

forward speed from 2.2 to 6.4 km/h increased the field capacity from 0.84 to 

2.4 fed/h and from1.25 to 3.66 fed/h. respectively. While decreased the field 

efficiency by 90.4 to 81.1% and from 88.1 to 69.4% respectively under the 

same previous conditions. The major reason for the reduction in field 

efficiency as the forward speed increased is due to the less theoretical time 

consumed in comparison with the other items of time losses. Results also 

show that the field capacity of manual broadcasting was 0.042 fed/h while 

their values were 0.025 and 0.032 fed/h under manual in ridge and manual 

transplanting respectively. Mean while field efficiency values were 69.20, 

64.0 and 60.7 % under the same previous conditions.  

3-2 Plant characteristics:  

Regarding to the emergence period, Fig.2. show that the complete 

emergence of plant was noticed after 8, 9, 5, and 6 days under seed drill, 

pneumatic planter, manual broadcasting, and manual in ridge respectively     

This can be attributed to the fact that the depth of planting could not be 

adjusted under the mechanical planting methods. Considering the plant 

diameter, results in Fig.2 show that stem diameter values were 9.25, 10.2 

and 20.6 mm under manual broad casting, manual in ridge and 

transplanting. While, under mechanical planting methods increasing forward 

speed from 2.2 to 6.4 km/h increased stem diameter from 9 to 13 and 12 to 

17 mm under seed drill and pneumatic planter, respectively.   

Referring to the plant population, Fig.3. Increasing  forward speed from 2.2 

to 6.4 km/h, decreased plant population from 68 to 46  plant /m
2
 for 

pneumatic planter, and from 143 to 110 plant/ m
2 
 for seed drill respectively.  

Also Fig.3. show that the maximum stalk length of 177 cm  was remarked 

under  seed drill ,while it decreased to 168,  145, 143, and 133 for manual 

broadcasting, manual in ridge, manual transplanting, and pneumatic planter 

respectively.  
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This can be attributed to the competition between adjacent plants under seed 

drill, which pushed them in the vertical direction to obtain enough light. 

Also to the effect of forward speed and planting method on germination 

ratio from results in Fig.(3) increasing forward speed from 2.2 to6.4km/h 

decreased germination ratio from 92.8 to 86.4 %for pneumatic planter and 

from 93.2 to 85.7%for seed drill respectively. 

While germination ratio values were 96.3, 92.1% and – for manual 

broadcasting, manual in ridge and manual transplanting respectively.  

3-3 The yield and yield components of canola: 

Fig.4. show the effect of planting methods on canola yield under different 

forward speeds. Results showed that increasing forward speed from 2.2 to 

6.4 km/h decreased the seed yield of canola from 1580 to 1008 kg/fed and 

from 1344 to 966 kg/fed under pneumatic planter and seed drill respectively. 

This attributed to the low plant number due to the low emergence ratio at 

high forward speeds. While the average values of manual planting methods 

(manual broadcasting, manual in ridge and manual transplant) were 924 

1050 and 1093 kg/fed, respectively. Although the plant population was 152, 

43, and 19 plant/m
2
, manual broadcasting, manual in ridge, and manual 

transplant respectively.  This is due to an increase in yield components of 

increased basal blanches and carrying the same number of fruiting branches 

on the main plant thus increase, the number of pods in the plant and thus 

increase the yield. 

3-4 Energy consumed:  

Fig.5. show the effect of different planting methods on the consumed energy 

under different forward speeds. Data indicate that, increasing forward speed 

from 2.2 to 6.4 km/h, increased power required from 18.23 to 26.54 kW, and 

18.86 to 27.33 kW, under pneumatic planter and seed drill respectively. 

While the trend of energy consumed was against, since it were decreased 

from 21.7 to 10.87 kW.h/fed and 15.08 to 7.47 kW.h/fed under the same 

proviso conditions. This is attributed to the increase in field capacity.  

Mean while energy values were 1.77, 2.98 and 2.32 kWh/fed under manual 

broadcasting, manual in ridge and manual transplanting respectively.  
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3-5 The operational cost: 

The total cost of performing a field operation includes charges for the 

machine, the power utilized and labor. Machine cost includes deprecation, 

interest on investment, taxes, insurance, shelter, repairs and maintenance, 

lubrication and fuel. Fig.6. show the effect of forward speed on hourly and 

operational cost under planting methods. Results clarified that hourly cost 

increased by increasing forward speed, while vice versa was noticed with 

operational cost. Increasing forward speed, increased fuel consumption and 

hence increased hourly cost. The hourly cost values under different forward 

speeds of 2.2, 4, 5.3, and 6.4km/h with the use of pneumatic planter and 

seed drill were 47.5, 48.3, 49.1, and 50.4L.E./h and 51.4, 52.7, 53.4, and 

54.4 L.E/h, respectively. Concerning the operational cost, it decreased by 

increasing forward speed. This may by due to the increase in field capacity 

when forward speed increased. While the average values of manual planting 

methods (manual broadcasting, manual in ridge and manual transplant) were 

119.04, 194.50 and 300 L.E/fed, respectively.      

4. CONCLUSION 

 From the obtained data it could be concluded the followings: 

- The maximum canola yield of 1580 kg/fed was recorded with the use of 

pneumatic planter under  forward speed of 2.2 km/h,  

- The minimum power required and maximum energy consumed of 18.23 kW 

and 21.7 kW.h/fed were recorded at pneumatic planter forward speed of 2.2 

km/h. 

- The minimum planting cost of 14.8 L.E/fed was recorded with the use of 

seed drill at forward speed of 6.4 km/h. compared with manual planting 

which recorded 300 .194.5 and 119.04 L.E/fed, for manual transplanting, 

manual in ridge and manual broadcasting respectively.  
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 انمهخـص انعربـي

 اختيار انطريقة انمثهً نزراعة محصىل انكانىلا

 د. عادل أحمذ إبرهيم انجيزاوي*                  

% َمعظمً مه ترَز القطه .وثااخ الاااوُلا يؽرال المسذثاح الصاو اح 01مصس مه الصيُخ لا يرعدِ  إوراض

يا َيااصز    ااّ وطااا  َاظاا ر الصااُ خ الىثاذ ااح تعااد  ااُ الشاامال ح َدىاادا  أمسياااا  اا ع مااه واؼ ااح الصيااُ

ر  المرعٍاح.َذعرثس دىدا مه أَائل الادَر  أظ اَ دَر شس   الأَزت  دَر الاذؽاد إلّ تالإضا ح لمؽصاُ

ر الماامط ماه ؼ اس الرعاازج 36الااوُلا ؼ س يمصل  % مه ظم ح الصيُخ المىرعح .دما يعرثاس المؽصاُ

ر الااااوُلا  حالأٌم ااَالقمااػ َالاارزج َالقطااه َذسظااع  الأزشالعالم ااح تعااد  يااصز   اوااًالاقرصاااديح لمؽصااُ

ِ  أن%  دماا 41-54الؽثُب ماه    الصيد ؼ س ذرساَغ وعثح الصيد  لإوراض الصياد المعارمسض يؽراُ

ان مشاثعح .َالاعاة الىاا أؼماا %  قاظ 3دٌى اح ي اس مشاثعح َ أؼماا % 45  ّ  ذط دع ا  ل ؽ اُ

%ماه 41 إلاّ 51ؽرااض ماا يراساَغ ماهدص سج ؼ س ي م اي إلّ لا يؽراضالمؽصُر  أن  ال  العُدج دما

ا ظم ااع   اا ذؽراظٍااا المؽالاا ل الصاا ت ح َيرؽماال العتااا   َيصاا ػ  الراا  الم اااي الرستااح المالؽااح  أوااُ

َيعاا د   اّ اظرصااؼٍا  ماه  الأزاضا الم ُؼاح ماه  امرصاا َالع سيح َالسم  ح دما يعا د   ّ 

ذام إظاسا. الثؽاس  زا رٍا خار مُظم الشارا..يعة الاٌرمام تص الر ٌىا يعرثس وثاخ الااوُلا مه الىثاذاخ 

أ ضال الطاس  لصزا اح  اخر اازتغاس   2106/ 2102مؽطح تؽُز دتس الؽمام تالشاسق ح مُظام    

مؽصُر الااوُلا ل ؽصُر   ّ أ  ّ إوراظ ح َالُلُر  ل عس ح المىاظثح ل صزا اح . َذماد الصزا اح 

   :تطسيقر ه

 ًانطريقة الآنية وتشتمم عه:   

ظاطُز. َذام   ا الصزا ح تآلاح الصزا اح  -ظم ت ه المطُط 51ٍُائّ   ّ معا ح ثاورس الالصزا ح تال -

 دم/ض. 3.5 – 4.6 – 5 – 2.2 ٌ ذلك مه خار أزتع ظس اخ أمام ح 

 ًانزراعة انيذوية وتشتمم عه: 

ط   اّ معاا ح  -الصزا ح تالىصس.  - ط  ظام 31الصزا ح  اّ خطاُ م ماه  61الشارل تعاد  -تا ه المطاُ ياُ

الؽق  اح   تعا   الاتاا.جدال ماه العاعح َ  الا رثاازذام ق ااض أدا. الطاس  المرثعاح أخارا  اّ  .الصزا ح

 .  طاقح المعرٍ اح َ ذاال   الرشغ لالمُالتاخ الىثاذ ح   إوراظ ح المؽصُر   ال

 :    يهيننتائج انمتحصم عهيها عهً ما وقذ أظهرت ا

ائّ  آلاح اظرمدامدعم/ التدان مع  0451أ  ّ إوراظ ح لمؽصُر الااوُلا داود  - الصزا اح الثاوراس الٍاُ

 دم/ ض. 2.2 ىد ظس ح 

التدان د  اُ َاخ ظاا ح/ 20.2معرٍ اح داود د  ُ َاخ َأ  ّ طاقح  05.26أقل قدزج مط ُتح داود  -

 دم/ض. 2.2مع اظرمدام الثاورس الٍُائّ َ ىد العس ح 

ظى اً/ التادان  ىاد العاس ح  05.51أقل ذا تح لعم  ح الصزا ح داود لآلح الصزا ح  ّ ظطُز َظع د  -

ائّ 3.5 م الصزا ااح تااالىصس ذ  ٍااا ظى ً/التاادان  ىااد وتااط العااس ح ش اا 21.41داام/ض ذ  ٍااا الثاورااس الٍااُ

  .  الرُال ظى ً/ التدان   ّ  611 – 045.41 – 004.15الصزا ح   ّ خطُط ذ  ٍا الشرل َداود 

 
*       

  .مصر –نزراعية مركز انبحىث ا –معهذ بحىث انهنذسة انزراعية  –باحج 


