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Abstract: Todays modern farming has become very energy intensive and depends on energy sources,'

especially fossil fuels. Considering the energy and oilseeds importance in Iran, a study was carried out to
compare the consumption of energy in canola and sunflower production in Fars province of Iran. The data were
collected from 99 farmers, using random sampling method. One-way analyze of variance showed the significant
difference  between  total  energy  consumptions.  The  results  showed  that energy ratio, energy productivity
and  specific  energy  for  canola  were  2.9,  0.12  kgMJ   and  8.27  Mjkg   and  those  for  sunflower  were1 1

2.17, 0.079 kgMJ  and 12.52 MJkg , respectively. The results also revealed that canola production consumed1 1

a total 30889.098 MJha  of which fertilizer energy consumption was 38.93% followed by electricity (27.62%)1

and diesel fuel (20.085%). Sunflower production, also, consumed a total 22945.3 MJha  of which electricity1

energy consumption was 28.64% followed by diesel fuel (27.87%) and fertilizer (26.64%). 
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INTRODUCTION consuming input (51.28%) followed by diesel fuel

During  the  last  five  decades,  energy  consumption energy  consumption  in  sunflower   production in
in  agriculture   has   increased   drastically   and  modern Greece was 10.49 GJha , with fertilizer being the major
farming has become very energy intensive. Nowadays, energy  input.   Energy   ratio  and net energy gain were
farmers use more energy to increase output, but due to 4.5 and 36.87 GJha , respectively.
insufficient knowledge and some mismanagement on Cetin and Vardar [6] evaluated that tomato
using energy inputs, they do not achieve success. There production in Turkey consumed a total of 45.53 GJha
is a great need to evaluate how energy resources are energy of which diesel energy consumption was 34.82%
used, especially in developing countries like Iran. Energy followed by fertilizer and machinery energy. Also, energy
consumption in agriculture is directly related to the ratio and energy productivity were found to be 0.80 and
development of technology in farming and the level of 0.99 kgMJ , respectively. 
mechanization. A lot of studies have been conducted to Population  is increasing and land is becoming
evaluate energy consumption patterns in agriculture for scarce. Food production is lagging behind population
different situations, different crops and different cropping growth.  Problems  of  feeding  the rapidly increasing
sequences all over the world [1-3] and all of them show world  population  includes  requirements for irrigation
the importance of how energy resources are used. An and fertilizer products which in turn need to large
effective energy conservation effort has to be built on an amounts of energy input [7]. There is no question that
understanding of current programs and the energy energy  is necessary to achieve a reasonable quality of
consumption patterns. Mani et al. [1] analyzed the life.  Consumption of fossil fuels has increased to a
changes  in  wheat-maize energy consumption in India greater  extend  and  the  use  of these energy resources
and found that the average values of energy consumption is seen as having major environmental impact. A major
for wheat in low and high hills were 41.68 and 110.8 conflict emerges from the goal of reducing emissions and
MJha  and those for maize were 43.43 and 81.33 MJha , at the same time providing much more energy for the rural1 1

respectively. Uzunoz et al. [4] found the energy areas of developing countries. Petroleum and natural gas
requirement of 18931.09 MJha  in sunflower production are the most primary energies in Iran. Although the1

in Turkey. In this study, fertilizer was the highest energy primary  energy  resources are plentiful, approximately

(28.55%). Kallivroussis et al. [5] reported that the total
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80% of veg. oil has been imported. Iran has long been Energy Ratio: Energy output/energy input
planting oilseeds  like  sunflower  and  safflower. Since
2001, canola was introduced to farmers as a step toward Specific Energy: Energy input/grain yield output
self sufficiency in veg. oil. Agricultural sector plays a (MJkg )
crucial rule in providing food to the nation in Iran. Bearing
in mind the importance of the oilseed crops production in Energy Productivity: Grain yield output/energy input
Iran, a need was felt for the more efficient and economic (kgMJ )
utilization  of all energy inputs. The main objectives of
this study are to evaluate and compare total  energy Net Energy Gain: Energy output-energy input (MJha )
inputs and energy indices in canola and sunflower
production under Iran situations and to find energy RESULTS AND DISCUSSION
economizing possibilities.

MATERIALS AND METHODS assess  weather  there  exists  any  difference  between

The  data  used  in  this  study  were  collected  from significant at 1% level of significance for both crops
99 farmers (56 for canola and 43 for sunflower) selected (Table 2). 
from 18 villages of Fars province of Iran in the production Average share of energy consumed in different forms
year 2007-2008 using a random sampling method. for canola and sunflower production, energy ratio, energy

Fars province was chosen since it is the centre and productivity, specific energy and net energy gain are
front  runner  of  wheat,  barley  and  canola  production presented in Table 3. As can be seen from the table total
in Iran. For collecting data appropriate questionnaire energy consumption of canola is higher than sunflower,
designed and farmers  answers were gathered through but energy parameters show that under the present'

face to face interviews. conditions canola production is more economical and
The input energy divided into direct and indirect and more energy efficient. Energy ratios were 2.9 and 2.17 for

renewable and non-renewable forms [8]. The direct energy canola and sunflower, respectively. Specific energy
consists of diesel, human power and electricity while the shows  that  canola  consumed 8.27 MJkg  while it is
indirect energy contains seeds, fertilizers, farmyard 12.52 MJkg  for sunflower. 
manure, chemicals and machinery [9]. The amount of each The share of direct and indirect energy used in
input was evaluated per hectare and multiplies by its canola production were 49% and 51% of total input
energy equivalent. In order to evaluate output and input energy, respectively and those in sunflower production
energy, energy equivalents of inputs and output were were 57.94% and 42.06%, respectively. Also Table 2
converted into equivalent energy units. The energy shows that the main energy-consuming inputs are
equivalents  of  inputs used in this study are given in fertilizer, electricity and diesel fuel. The share of these
Table 1. Collected data on canola and sunflower yields three items is more than 80% of total energy used. Due to
and those energy inputs were entered into Excel spread- using improper methods in applying fertilizers and lack of
sheets and energy efficiency parameters calculated as sufficient knowledge among farmers, energy consumed by
shown below: fertilizer for canola was 12025.67 MJha , which is almost

Table 1: Energy equivalent of inputs and outputs in agricultural production

Input(unit) Energy equivalent(Mjunit ) Reference1

Chemicals(kg)  101.2 10
Human power(h)  1.96 1
Machinery(kg)  62.7 11
Nitrogen(kg)  66.14 12
Phosphorus(kg)  12.44 12
Potassium(kg)  11.15 12
Canola seed(kg)  24 13
Sunflower seed(kg)  27.2 13
Diesel(L)  56.3 11

1

1

1

One-way   analyze   of   variance   was   done to

total energy consumptions. The variation was found

1

1

1

twice as much as sunflower. During the study it was
found that due to lack of manure spreader machines and
the high cost of human power none of farmers used
farmyard manure except for summer crops like cucumber
and tomato.

Table 2: Analyze of variance of total energy consumptions

Sum of Squares df Mean Square F

Between Groups 1534893724.495 1 1534893724.495 98.261**

Within Groups 1515192222.598 97 15620538.377

Total 3050085947.093 98 -----

**Indicates significance at 1% level.
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Table 3: Energy use status of canola and sunflower (Mjha )1

item canola sunflower
1- Machinery 1373.107 (4.44%) 1657.93 (7.22%)
1-1- land preparation 496.8 [36.18%] 612.87 [36.96%]
1-2- planting 267.64 [19.49%] 249.35 [15.04%]
1-3- fertilizer application 
+ spraying 183.6 [13.37%] 134.9 [8.14%]
1-4- harvesting 425.067 [30.96%] 660.81 [39.86%]
2- Diesel 6203.98 (20.085%) 6394.45 (27.87%)
2-1- land preparation 2739.81 [44.17%] 3122.71 [48.84%]
2-2- planting 2283.92 [36.81%] 1973.43 [30.86%]
2-3- fertilizer application 
+ spraying 361.39 [5.82%] 248.16 [3.88%]
2-4- harvesting 818.86 [13.2%] 1050.15 [16.42%]
3- Fertilizer 12025.67 (38.93%) 6111.77 (26.64%)
3-1- Nitrogen 11483.25 [95.49%] 5671.3 [92.79%]
3-2- Phosphorous 341.32 [2.84%] 273.65 [4.48%]
3-3- Potassium 153.87 [1.28%] 113.24 [1.85%]
3-4-Other(zinc sulphate, iron, etc). 47.23 [0.39%] 53.58 [0.88%]
4- Human Power 408.39 (1.3%) 327.71 (1.43%)
5- Seed 239.75 (0.776%) 346.33 (1.5%)
6- Chemicals 401.3 (1.3%) 218.65 (0.95%)
7- Irrigation 1706.15 (5.52%) 1314.74 (5.73%)
8- Electricity 8530.75 (27.62%) 6573.72 (28.64%)
Direct energy use 15143.121 (49%) 13295.88 (57.94%)
Indirect energy use 15745.98 (51%) 9649.42 (42.06%)
Total input energy 30889.098 (100%) 22945.3 (100%)
Total output energy 89648.673 49858.233
Energy output-input ratio 2.9 2.17
Energy productivity (kgMJ ) 0.12 0.0791

Specific energy (MJkg ) 8.27 12.521

Net energy gain (MJha ) 58759.575 26912.931

*Figures in round brackets are percentage of total energy consumption.
**Figures in square brackets are percentage of energy consumptions in
machinery, fuel and fertilizer parts.

Energy consumption on the part of electricity was
high too. Most of farmers have used flood irrigation and
lack of good leveling of farms leaded to waste a lot of
water and energy in form of electricity. Leveling farms
properly and employing new irrigation systems can
decrease energy consumption in this portion.

Traditionally, farmers have relied on experience,
intuition and comparisons to make their decisions.
Because the level of subsidized fossil fuel is high, rural
areas of Iran not respond easily to questions about
energy.

The major environmental concerns facing agriculture
of Iran are: 

Destruction of soil structure and pollution of
subsurface and ground waters due to using high
amount of agrochemicals and fertilizers. 
Planting cereals (mainly wheat, barely and corn) with
no crop rotations causes loss of soil fertility.

Conventional tillage and traditional planting systems
cause loss a lot of fuel and cost a great deal on
machinery.

Much of the environmental damage caused by
agriculture is irreversible. In these conditions, using
conservation agriculture practices can lead to
improvement  and  more  efficient  use  of  natural
resources through integrated management of soil, water
and biological resources combined with external  inputs.
In addition, conservation agriculture is not only
compatible but actually works on IPM (Integrated Pest
Management) principles. Without the use of IPM
practices the building of soil biota for the biological tillage
would not be possible. Regarding Iran's agricultural
conditions, shifting to conservation agriculture needs
higher management skills. Necessary technologies are
often unavailable, or too expensive for ordinary farmers to
purchase.

A healthy, well-structured soil, rich in humus and
high in biological activity is a prerequisite for any
sustainable agricultural system. Effective energy
management is essential to maintain profitability in
production.  Governmental  policies  should  be  focused
on  manufacturing  and  development  of  new
technologies (equipments of conservation agriculture,
precision farming practices, modern irrigation systems)
and extension and encouraging farmers to apply
conservational  practices.  It would be more profitable if
the country establish the new laws on applying fertilizers
in an optimum way.

CONCLUSIONS

This study was carried out to evaluate energy
consumption in canola and sunflower production in Fars
province of Iran. The following results can be drawn from
the study:

Total energy consumption of canola was almost 1.35
as much as sunflower, but all its parameters of energy
were better in comparison to sunflower.
Three main energy consuming inputs were fertilizer,
electricity and fuel for both crops. These inputs
contribute to the total energy used at more than 80%.
Applying conservation agriculture methods can lead
to improve and more efficient use of natural and
energy resources. 
Governmental policies should be focused on research
and development of new technologies, extension and
encouraging farmers to apply conservation
agriculture practices.
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