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 The main reason that food and energy as critical resources in natural populations 

(including humans) is considered, the amount of solar energy that can be stabilized 
either by plant biomass to be converted into range. This study aims to evaluate the 

efficiency of energy flow in canola crops in the agricultural fields in shoushtar city 

2009-2010 was administered. All incoming energy consumption measurements were 

recorded by people and institutions with regard to energy production, energy 

production; consumption equals 1/8, respectively. For the import of energy per kg of 

1/8 kcal of energy was produced. Maximum power consumption of fertilizers in 
agriculture as fertilizers, which are indicative of the agriculture. Khuzestan action to be 

far more economical and affordable for farmers towards cultivation of the desire to 

show. 
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INTRODUCTION 

 

 According to Human Survival enough food, water and shelter is Health and personal safety are equally 

important. Between the necessities of life and provide enough energy relationship exists because the energy in 

its various forms to obtain food, water, shelter, security and protect humans from disease and harmful organisms 

will be used . For centuries man has used various sources of energy. His power to reform the land, water, plants 

and animals for food, clothing and shelter has been using. Access to high-energy man he has enabled more 

complex social structure than in the initial state; the hunter has to develop [5]. 

The main reason that food and energy as critical resources for communities of natural (including human) is 

considered , the amount of solar energy that is stabilized either by plant biomass to be converted is limited to 

plants less than 1% light energy that reaches the Earth , are stabilized [2]. 

Biological processes in ecosystems such as primary production, decomposition and consumption, there are 

varying degrees in agricultural ecosystems, agricultural ecosystems under management, whether it is or not. 

Human management in agricultural systems in many regulatory processes that exist in natural ecosystems is 

affected is [3]. One of the striking differences between ecologically important ecosystems and Agro ecosystem 

unchanged on the previous system, the latter is more open and more and more volume than the first kind is 

inputs. Adding the power, directly or indirectly Agro system, these systems are in fact subsidized [2]. Canola 

crops as part of a new crop in the city of shoushtar, Khuzestan province, and its cultivation is recommended in 

the amount of five hundred acres of crops were planted 2009-2010. The main objective of this research is to 

determine the energy efficiency in canola crops. Due to the direct and indirect energy consumption (including 

plow, disc, Leveler, sowing, spraying, irrigation, machinery, harvesting and yield (seed), the energy production 

the power consumption is required.  

 

MATERIALS AND METHODS 
 

All operations canola crops in the crop year 2009-2010 or with draw from beginning to examine all 

incoming energy, both direct and indirect (non-solar) you have specified. Based on the amount of energy input 

and yield, we attempted to calculate the energy performance in agriculture. 

 

 

 Calculate the energy: 

 Machines: 
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The effective capacity of each of the devices according to the width and the efficiency of the machine and 

tractor speed is calculated as follows. 

1 - Deep plowing: by Tuesday furrow plow with a width of 9 /. M rate of return of 80% and 5/4 km per 

hour is considered. Convert he / ha to ha / he, a division of the numbers are above. 

2 - Drive: The drive blade 24 and a width of 2 meters and a speed of return to work (75%) and 5/5 km per 

hour were used. 

Disk was used twice, thus: 

3 - Leveler: for leveling and a width of 3 meters, 70% efficiency and speed 5/5 sq. km per hour and can be 

used with three replications. 

 

4 - Fertilizer application: spraying fertilizer with a width of 6 meters and a speed of cross 5/5 km per hour, 

and the yield was 65%.  

5 - Seed planting: from seed Hamadani planter with a width of 2 meters and a speed of 5 km per hour 

efficiency 75% was used.  

6 - At the dike: The diker now with a width of one meter and the rate of return of 80% and 5/5 km per hour 

was used. 

7 - Harvest combine: with a width of 2/8 m efficiency rate of 70% and 5/4 km per hour was used. 

Therefore, working with machinery (tractors) in one hectare of canola rape is as follows All work will 

combine the energy equivalent to the tractor. 

Energy consumption for 15/13 hours Use tractor including fuel and energy for manufacturing machinery 

and equipment and amortization of tractors. 

Fuel energy: the use of MF285 tractor with 70 horsepower, so the following formula is used to  

 

Calculate the fuel consumption: 

Power tractor in power take off 0/06 = Fuel (gallons per hour) 

Tractor Fuel Gasoline × 0/73 = tractor diesel fuel (gallons per hour) 

Tractor power take off power is less than the nominal amount of power, so 80 percent of the nominal 

strength is: Liters per hour 8/9 = 78/3 × 8/7340 × 70 × 06/0 = Fuel Massey Ferguson tractors  

9570 kcal per liter of gasoline equivalent fuel energy is therefore: Per hour for tractor 90000 kcal Energy 

Production and depreciation are considered:  

 

Calculation of human energy: 

manpower in various stages of planting and harvesting crops such as rapeseed, working with tractors, 

irrigation, etc. are needed.  

Work with tractors: 15/13 hours per acre  

Irrigation: 30 hours per acre  

Management and transport of inputs and 37/4 hours per acre 

 

Irrigation water energy:  

Canola requires about 5,400 m
3
 of pure water per hectare. Deep well water supply with a discharge of 50 

liters per second, and six times during the growing season, watering is done. The amount of water each time 

Flow, well in time cubic meters per hour  

Watering duration of an acre per hour  

Deep well 47 kilowatt-hours of electrical energy, so:  

Energy consumption per irrigation:  

Total electricity consumption:  

Energy per kilo joules:  

Total energy expenditure in kilocalories per hectare: 

It is explained that the canola crop was in the ground next to the river channel, so the efficiency of water 

conveyance and water losses at least had a very good. 

 

Energy, agricultural inputs: 

1 - Nitrogen fertilizer: 

urea nitrogen fertilizer with 46% nitrogen and 17% nitrogen fertilizer ammonium phosphate were used 

according to the usage of each one (urea, ammonium phosphate and 150 kg and 200 kg per ha) net consumption 

rate of 103 kg N.s 

It is explained in the form of nitrogen fertilizer farm road, despite the emphasis on technical advice and 

expertise provided by the application, not the consumer.  

Energy required manufacturing 17,600 kilocalories per kilogram net nitrogen fertilizer is therefore: 



3001                                                                Elham Tayari, et al, 2014 

Advances in Environmental Biology, 8(6) Special 2014, Pages: 2999-3002 

The total energy required for the production of nitrogen fertilizer consumption (kcal 1812800 = 103 × 

17600) 

 

2 - Phosphate Fertilizer: 

Ammonium Phosphate Phosphate fertilizer use by 46 per cent according to intake of phosphorus and 200 kg 

per hectare of fertilizer, phosphorus 92 kg net. Energy needed for the construction of 3190 kcal per kg of 

phosphate fertilizer is pure, then: 

Energy needed for making phosphorus fertilizer consumption in terms of kilocalories: 

 

Chemical toxins:  

To control weeds before planting, at a rate of 3 liters per hectare and for Sam Terflan combat aphid bloom 

of toxin Mta systoks 5/1 l ha were used.  35,170 kilocalories per kilogram of substance X for the manufacture of 

more efficient energy is needed. Mta systoks 35,000 kcal of energy is required to produce each liter. Thus the 

energy needed to manufacture pesticide consumption is calculated as follows: Energy needed for making poison 

consumer Terflan. Energy needed for making poison consumer Mta systoks. The total energy required to make 

the poisons used 

 

4- Seed: 

Seeding levels for growing canola for 10 kg per hectare. Given that rapeseed contains 45% oil, 25% protein 

and 25% carbohydrate (4), so the amount of energy produced per kg of rapeseed due to any oil contains 9 kcal 

of energy per gram of protein contains 4 kilocalories per gram of carbohydrate contains 4 kcal of energy (4), 

thus:  

Kcal/kg4050 = 9 × 450 oil = gr 450 (g rapeseed) 1000 ×% 45 oil  

Kcal / kg 1000 = 4 × 250 gr 250 = 1000 × 25% protein-protein  

Kcal / kg 1000 = 4 × 250 carb gr 250 = 1000 ×% 25 carbs  

The total energy per kg of rapeseed: kcal / kg 6050 = 1000 +1000 +405  

Total Energy Consumption seed kcal / kg 60500 = 10 × 6050 

 

Machinery: 

The average length of the machine is 20 kg /he considering that 20,712 kcal of energy expenditure per 

kilogram of weight machines, so: 

 
Table 1: Energy requirements for the use of machinery, consumer 

Type energy consumption Consumption in hectare Energy per unit Total energy 

tractor 13/15 h 89000 1170350 

labor 80 h 460 36800 

irrigation 5400 m3 224.6 1213164 

Nitrogen fertilizer 100 kg 17500 1750000 

Phosphate fertilizer 90 kg 3200 288000 

Chemical toxins 4 lit 35000 140000 

Seed consumption 10 kg 6000 60000 

Wight machinery 20 kg 20714 414280 

 

6 - Yield: 

Canola field, grain yield per hectare was 1500 kg per hectare harvested and given to the seed kg, 6000 kcal 

energy level is so 

1500 × 6000= 9000 000 kcal/ he 

 

Conclusions: 

With respect to energy consumption and energy production, energy efficiency is noted that the ratio of 

energy produced to energy consumed in these systems, 1/8’s. Means for entering each kcal of energy 1/8 kcal of 

energy is harvested .The most valuable component of rapeseed oil (47 %), which is edible and industrial 

purposes during seed germination and oil, the main source of energy comes to you energy consumption of 

chemical fertilizers in agriculture, canola relative to other energy the more inbound and need fertilizing 

represent agriculture and the need to manage and more accurately than any other crop categories. Thus, the 

success is achieved by providing vegetable oil, vegetable oil imports in the foreign exchange outflow for success 

to be achieved, to the exclusion of exchange for imports of vegetable oils or canola we need. 
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