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In addition to role and vital importance of peasargurvival and durability of them under
golobalization process is doubtable. One of charmtics of this exploitable system is that
economic and energy efficiency is low because dlkmmits. One of problems at agricultural
sector is that energy consuming at agriculturaldpation to other economic sectors has
increased for high speed of mechanized works airdy us fertilazers that this rate of energy
consuming is dependent to employ population in $ieistor and rate of cultivatable lands and
mechanization level. The propose of this studyoissidering of energy consuming process and
economic operation of dry farming wheat productionKohdasht county. The statistical
populations had formed of 57 persons of farmers fiented dry farming wheat, that were
chosen by random sampling and data collectionunmstnt was questionnaire. The whole input
energy accounted 10143MJ/ha and output energy 3®RMHa that fuel of disel, fertilizer and
seed respectingly 39%, 33% and 21% were the mpst energy. Grain and straw respectivly
from 66% and 34% of output energy was found. Thergynratio for grain and total accounted
2.6 and 3.9. According to economic, the productibualry farming wheat has economic profit
and net margin of each hectare is 3,428,000 Ripfg@unity cost of land, machinery and seed
are 35%, 28% and 17%, respectivly and have the si@st in production cost.

Key words. peasant farming system, dry farming wheat, eneagyp, economic efficiency,
Kohdasht County.

Introduction

Farming is one of human activities that is dependerearth (Matsoret
al., 1997; Tilmanet al., 200) and always have had a vital role in social and
human development and will have this role in future most of developing
countries, farming has an important role on ecocorand stability at
agricultural sector must result in decreasing ofgnty, food security and
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permanent income for population's growth (Lee, 20BButto and Bazmi,
2007).

As the new millennium approaches, the world facemassive food
security and production challenge. Although the ldigyopulation currently
stands at 5.9 billion people, the UN Populationgsts increases to 7.5 billion
by 2020 and to 8.4 billion by 2050, by which timd%8 of the world's
population will be in those countries that currgntiake up the ‘developing
world (Pretty, 1999).

Nowadays, agricultural sector for providing moreodoneeded the
population increase like other sectors has dependeenergy sources like
electricity and fossil fuels (Gowdst al., 1987; Hatirliet al., 2005). In reaction
to population's increase, limitation of arable larahd rise of life standards
level, consuming of energy at agricultural sectioas increased (Hiremat
al., 2007). These factors at all societies have asmd input energy for
maximum production of crop or minimum concentractiof labour force at
operation and or both of them (Esengtial., 2007).

Consuming of energy at agricultural productionsratation to other
economic sectors of world has increased more fgin Bpeed of mechanization
and using of reenforcements like commerical feeils (Karkacier and
Goktolgu, 2005), the rate of energy consuming tglegn population in this
sector is dependent to the rate of cultivated laadd mechnization level
(Ozkan et al., 2004). Different agricultural sectors that amensuming or
productive nets, have different energy situatioarid@cier and Goktolgu, 2005)
and can be as consumer and producer of energyrmdbbioenergy (Alanet
al., 2005).

Energy efficiency in farming is one of criteria afjricultural stability
consideration and increasing of it causes econ@aming, sources protection
and pollution decreasing (Pervanchenal., 2002). Energy, economic and
environment are dependent to each other. Agriculhas communication with
energy so that, in addition to consuming of enengsgvides energy and
profitablity of it is related to energy consumirtdatirli et al., 2005). Energy is
the main element at economic processes. The ladnefgy causes serious
limitation in developing countries and countrieshwiow income (WEC, 2000).

The knowledge of energy consuming at each prodeiaperation is a
useful method for determining areas that consunaeeggnhat is cleaned with
analyzing of consuming rate in production operatidnalysis of energy gives
this possibility a productive unit that existed mgi®n levels to compare with
new method of production and or production linedéoadjusted (Jekayinfa,
2007). In fact, awarness of energy sources anducoing methodes for proper
policy for increasing of productive systems output important especially in
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developing countries (Mamt al., 2007). Sources limitation and effects of using
different energy sources on environment and hunfeath show the necessity
use of energy in farming (Hatidt al., 2005).

Agriculturein Iran

Agriculture is one of the most important economéctsrs of Iran. Its
contribution to GDP is approximately 27 percentemployment is 23 percent
(employed 3.5 million people) and its share in wdrexports is 24 percent. In
recent years, the agriculture sector has showngaifisant development
potential. It can meet 85 percent of Iran’s fooédand 90 percent of the raw
material need of its food processing industriesréfore, the agriculture sector
has the most important place in the macroeconomidsan (Kalantari and
Abdollahzadeh, 2008; Fardi al., 2009).

The 2004 public agricultural census revealed thanfthe total number
of 3,473,383 of farming plots which are owned bynfars, 3011461
(approximately 86.7 percent) of them held less th@nhectares from which
34.62 percent less than 1 hectare; 15.04 percen® hectare (s); 22.91 percent
2-5 hectares and finally 14.12 percent 5-10 hestéhshrafiet al., 2007; Fami
et al., 2009).

Characteristic of peasant farming system

In general, peasantry is hard to define. Histolgca has survived within
different social systems. While maintaining somatefbasic characteristics, it
has also been affected by these systems. Todaychheacteristics that
distinguish peasant farming from kinds are decginin strength. The main
characteristics may be defined as primary reliamedamily labor (Long, N.,
1984; Famiet al., 2009) and the fusion of commodity productionhwihe
domestic economy of household (Buttel, 1982). THios,peasant’s motivation
for production is not only determined by considierad of profit, but also the
needs of the family. Capital investment in produttequipment is low since
these farms mainly exist to produce crops withowt aim for expansion, i.e.
for the survival of those who grow them. On theeothand, peasants must be
able to call upon members of other families for maliteconomic, social and
emotional help (Moghadam, 1996).

In addition to role and vital importance of peasandurability and
survival of them under golobalization process islitable. There is a possitive
relation between farmer's size and labour proditgtiShenggen and Chan-
kang, 2005). Most time, injustice distribution afrigultural lands is known as
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inefficiency factor in farming. It means that ifnid distribution among
exploiters is more compatible and Gini coefficieuilt become near to zero and
productivity becomes more too (Vollrath, 2004). rRars’ productivity
decreases with increasing of fragments of lands.r€gression analyzed results
showed that in addion to fragments of land, thdadise of farmers from
dwelling place of farmers and also farming produtsi share from whole
factors have meaningful and negative effect (Lernaamd Cimpoises, 2006).
Considerations show that small and middle farmerfeld of using nitrogen
fertilizer has no efficiency in view point of ecan@ and allocating efficiency
of large farmers is more than middle farmers anddfei farmers is more than
small farmers (Torkamani and Hardaker, 1996).

One of reasons about the low technical efficierfcgnoall exploitabilities
is the low amount of investing in creating of substures especially in
providing farming water (Rios, 2005). If more sa@sa@re invested in extension
services and accessibility to credibilities is ioygd and scattering of farms be
less, technical efficiency improvement in farmend vesult (Obwona, 2006).
For helping small farmers' prosperity under goldadion process,
governments have to change some of their tenderfebesexample innovative
land reform is essential for legal security of thdands of farmers and
increasing of their farm's size. In addition to stereforms of public
organizations to help the peasants for accesgitiditcredibilities, marketing
and innovation become importance and the varietyabfable productions are
an important role in their increased income (Shenggnd Chan-kang, 2005).

Kohdasht County with extent of 3904 Kinas located in longitude of 47
degrees and 39 minutes at east and in latitud& afegrees and 31 minutes in
north. This county is placed in semiarid regionviest of Lorestan province and
hight of it from sea surface is 1198 meters. Anmaalfall average of county is
405 milimeters, the minimum temperature is -20.6d&Dd maximum
temperature is 43 °C (Anon, 2009). Number of explde units of county is
15000 units that 70 percent of them have a spaderurO hectars and place in
group of peasant farming system units. Wheat unddtivated land in
Kohdasht County is 51000 hectars that about 35@@eats of this rate cultivate
in form of dry farming (Anon, 2006).

The energy importance in fields of economic, envinental and human’s
health, determining of consuming energy of dry fagnand its economic
operation at peasant farming system are an eskafiia. The purpose of this
study was to process energy consuming and assessfmetonomic operation
of dry farming wheat production in Kuhdasht courdapd presenting of
increasing ways of energy output and economicieffy.
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Materials and methods

This research was applicable purpose and in viedlatd collection was a
kind of field researches. The statistical populatiof this study designed as dry
farming wheat farmers of Kohdasht County. The datee collected through a
well-structured questionnaire. Validity of the guesnaire was assessed
through expert judgment. Applying random sampliechhique, 57 dry farming
wheat were selected that have fewer than 10 heletadsand interviewed.The
sample volume is estimated by using of equation (1)

Nt2s§?

= ——%o7 1
n= Ny sz L

N is the size of statistic society or number of thyming wheat farmers
in region, t as acceptable confident coefficiertt thith normal supposition of
related adjective distribution from normal studentable. S2 is variance
evaluation of studied adjective (Efficent varianoé using energy). The
Cultivation of dry farming wheat in this countyirs form of mechanization (to
plow with and cultivation with). In region, it issad of MF 285 tractor for
operation of plough, fertilizing, spraying, transgation and thresher. Harvest
takes place with combine that most of combineslhamdeer 955.

Direct energy in production of dry farming wheatlude of diesel fuel
and human force and indirect energy includes ofscored energy in
production of machineries and agricultural tooéstiizers and energy equal of
Machines includes of energy equal of machineshibaised in tillage, planting,
fertilizing, spraying and harvesting.

For calculating of labour energy, number of whokcessary labour f
took into consideration at all production of opemas levels. Equal energy of
labour force is 1.96 MJ/h (Singh and Mital, 1992attwith multiplication of it
in necessary labour for each hectare, achievedygoétabor for each hectare.

Diesel fuel for creating of power by tractor thatsi used for ploughing,
spraying, fertilizing, threshing and transportatemd harvest with combine by
tractor were estimated. Diesel fuel energy is equoalmultiplication of
consuming amount of it was in hectare in equalg@neoefficient of it.

Machines energy achieved by considering of thewakgenergy and
economic life and whole output houres at each hectaputs equal energy of
fertilizer, pesticide, fungicide and seed are equéth multiplication of
consuming amount at each hectare in their enengglepefficient. Consuming
of phosphate and nitrogen fertilizer are customarydry farming wheat
production in region. Exiting energy contains ofualjenergy of grain and
straw. Straw is used for herbivorous animal.
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The important criteria for energy consuming assessnon agricultural
sector related with technique and quality of infhat consume for production,
so the criteria of energy ratio, energy producgivhd exiting pure energy and
energy intensity are achieved of equations 2, 3aftdtirli et al., 2006).

i MJy
Qutput energy ._h—l,l
Energy ratio = M]a (2)
Input energy \ha/
Yield [E—}
Energy productivity = ' a-:M]\ (3}
IZput energy :-.E-:I

M]-"':.ha\.:l — IZput energy [}”!'rha) (4}

Net energy gain = Output energy '

The production costs include of seed, fertilizerbicide, fuel, agricultural
machines, labourer and opportunity cost of lande Tosts of agricultural
machines, labourer and opportunity cost of langeetvely to renting price of
machines, labourer wage average and amount ofdsndin region are taken into
consideration for standardizing of calculations.chlae cost includes of total
necessary machine cost for plowing, spraying, lifgrg, harvesting and
threshing. With supposition of renting machines &wals, the cost of fuel and
lubricant is not calculated separately and is &igfaheir renting cost.

Results and discussion

Consideration of input and output energy: input and output energy are
shown in table 1. Input energy contains of 39.6%icfct energy and 60.4% of
indirect energy that about 78% of input energy wast renewal. Diesel fuel,
fertilizer (more nitrogen fertilizer) and seed froB89, 33 and 21 percent
respectively. The most consuming of diesel fuel wakted to plough
operation. Labour force formed a little share gbuhenergy but it was an
expensive input. Inspite of this input, that waditde share of energy but
showed negative effects on environment. Grain gnextip accounted 2.58 that
in comparison with Saveh region that calculated G®9 (Safa and
Tabatabaeefar, 2002) and Ardabil province 1.97(Bhethal., 2008, this affair
depended on the reason of rainfall rate in thisa.afenergy productivity
achieved for grain 0.171 and straw 0.281 that skoeensume of each unit
energy (MJ), produce 0.171 kg/ha grain and 0.28Mh&grain and straw
(biologic) (Table 2).
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Table 1. Input and output energy in dry farming wheat irhidasht County.

: Energy Energy
Item Quantity intensity MJ/ha (%)
Input
Direct 39.6
labourer 31.7 (MJ/h) 1.96 (MJ/h) 62.1 0.6
Diesl fuel 82.8 (L/ha) 47.8 (MJ/L) 3557.8 39
Indirect 60.4
Machine 599.5 6
Tractor 1.43 (Kg/ha) 138 (MJ/kg) 243.3 2.3
Plow  0.645 (Kg/ha) 180 (MJ/kg) 98.6 0.97
Disk harrow  0.448 (kg/ha) 149 (MJ/kg) 66.7 0.7
Planter 0.237 (kg/ha) 133 (MJ/kg) 315 0.3
sprayer  0.067 (Kg/ha) 129 (MJ/kg) 5.7 0.06
Fertilizing equipments 0.059 (Kg/ha) 129 (MJ/kg) 13.7 0.13
Trailer 0.14 (Kg/ha) 138 (MJ/kg) 24.4 0.24
Thresher  0.18 (Kg/ha) 148 (MJ/kg) 55.8 0.6
Combine 0.593 (kg/ha) 116 (MJ/kg) 68.8 0.7
Fertilizer 3339.7 329
Nitrogene (N) 36.5 (Kg/ha) 78.1 (MJ/kg) 2850.7 28.1
Phosphate 28.1 (Kg/ha) 28.1 (MJ/kg) 489 4.8
Herbicide (actived material) 0.18 (L/ha) 85 (MJ/L) 15.3 0.15
Seed 147.3 (Kg/ha) 14.7 (MJ/kg) 2165.3 21.35
Total input 10142.7 100
Output
Grain 1780 (Kg/ha) 14.7 (MJ/kg) 26177 66
Straw 1070 (Kg/ha) 12.5 (MJ/kg) 13375 34
Total output 39541 100

Table 2. Energy criteria in basis of grain and straw ggainlogic).

Grain and strow (Biologic) Grain
Net energy Energy Energy ratio  Net energy gain  Energy Energy
gain (MJ/ha)  productivity (MJ/ha) productivity ratio
(kg/MJ) (kg/MJ)
29398 0.281 3.9 16023 0.171 2.58

Economic analysis

The whole level average and number of fragmentsucdltivation of
dry farming wheat of every farmer was about 8.2tdves and 2.4 fragments
(the average of each fragment of land was 3.4 hesjtaAbout 61% of farmers
that plant dry farming wheat just proceeded to fagmand in addition to
farming, animal husbandry was 64% rental tractar agricultural tools, 33%
of them have private tractor and agricultural tomtgl 3% cooperative service
tractor and tools. Dry farming wheat in region waschanization and labour

207



force. The cost and income of every hectare wewwshin Table 3. The

opportunity cost of land showed the most shargsraaluction cost. Machines
and seed with 28 and 17 percents are in the nekt Tde whole cost in hectare
was 3,196,000 Rials and the total income was 608@4Rials. The fertilizer

reached to farmers in farm of governmental and idigadion as a part of

production cost.

Table 3. The total cost and income of energy in per hdotdry farmin wheat.

ltem Cost per unit Quality Cost ($/ha)  Percent of total
cost
Labour 120000 (Rial/day) 4 (day/ha) 480000 15
Machine * * 905000 28
Seed 3600 (Rial/kg) 147.5 531000 17
(kg/ha)
Fertilizer € € 75000 2
Herbicide 65000 (Rial/L) 1.62 (L/ha) 105000 3
Land 1100000 (Rial/ha) 1 1100000 35
Total cost 3196000 100
Income
Grain 3000 (Rial/kg) 1780 (kg/ha) 5340000 81
Straw 1200 (Rial/kg) 1070 (kgtha) 1284000 19
Total income 6624000 100

*Different machines cost is calculated separatslfrogen€ is calculated separately.

Table 4. The criteria of economic operation of dry farminieat.

Output Net margin Benefit cost ratio
Grain 2144000 0.67

Straw -1912000 -0.56

Total 3428000 1.07

Preparation of seed bed and harvesting with 34 2adpercents
constituted the most cost of machines (Fig. 1). fiavest included operation
with combine harvester and thresher. Transportatias the least share in
machine cost.

The net margin and benefit cost ratio achieved &R0 Rials and 1.07
respectively, (table 4) and showed that dry farmwgeat production was
economic profit in region.
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Fig. 1. Cost share of energy operation of the whole mashaost.

Acknowledgement

It is thankful to agricultural Jihad management afdhdasht county farmers for
cooperation in providing information.

References

Alam, M.S. Alam, M.R. and Islam, K.K. (2005). Engrfjow in agriculture: Bangladesh.
American Journal of Environmental Sciences 1(33-2R0.

Anonymous. (2006). Energy balance sheet. Iran Minisf Energy Deputy of Electricity and
Energy Affairs.

Anonyms. (2006). Annals of Lorestan province. Vigeesidency for statistical center of
Iran.strategic planning and supervision.

Anonyms. (2009). Iran meteorological organizatikmreston meteorological organization.
www. Lorestan net.Ir /Files/Kohdasht.

Ashrafi, M., Mehrabanian E. and Pourkakhaki. (200¥)study of peasant and small farming
system in Iran; barriers, policies and supportippraaches. In the proceedings of the
sixth agricultural economics' conference, Iran.

Bhutto, A.W. and Bazmi, A.A. (2007). Sustainableiagture and eradication of poverty in
Pakistan. Natural Resources Forum 31, 253-262.

Buttel, F.H. (1982). The political economy of pane farming. Geo j. 6 (4).

Esengun, K., Gunduz, O and Erdal, G. (2007). Inpuput energy analysis in dry apricot
production of Turkey. Energy Conversion and Managetd8: 592-598.

Fami, H.S., Samiee. A. and Sadati, S.A. (2009) EXamination of Challenges Facing Peasant
Farming System in Iran. World Applied Sciences dal6(9): 1281-1286.

Gowdy, J.M., Miller, J.L. and Kherbachi, H. (198Bnergy use in US agriculture. Southern
Journal of Agricultural Economics 19(2): 33— 41.

Hatirli, S.A.B., Ozkan, U. and Fert, C. (2005). Aconometric analysis of energy input—output
in Turkish agriculture. Renewable and Sustainaller§y Reviews 9: 608— 623.

Hatirli, S.A., Ozkanb, B. and Fert, C. (2006). Epeinputs and crop yield relationship in
greenhouse tomato production. Renewable Energy 37 438.

Hiremath, R.B., Shikha, S. and Ravindranath, N.2007). Decentralized energy planning:
modeling and application. Renewable and Sustairtahézgy Reviews 11: 729- 752.

Jekayinfa, S.0. (2007). Energetic analysis of pgytocessing operations. Journal of Sciences
10: 77- 92.

209



Karkacier, O. and Goktolgu, Z.G. (2005). Input- puit analysis of energy use in agriculture.
Energy Conversion and Management 46: 1513- 1521.

Lee, D.R. (2005). Agricultural sustainability arethnology adoption: Issues and policies for
developing countries. American Journal of Agrictdlu Economics 87:1325-1333.
doi:10.1111/j.1467-8276. 2005.00826.

Lermam, Z. and Cimpoises, D. (2006). Land constbda as a factor for successful
development of agriculture in Moldava®™BEAAE seminar, Switzeland.

Long, N. (1984). Family and Work in Rural Societiasblished by Taylor and Francis.

Mani, I., Kumar, P., Panwar, J.S. and Kant, K. @00/ariation in energy consumption in
production of wheat- maize whit varying altitudeshilly regions of Himachal Pradesh,
India. Energy 32: 2336- 2339.

Matson, P.A., Parton, W.J., Power, A.G. and Swift). (1997). Agricultural intensification and
ecosystem properties Science 277: 504-509.

Moghadam, F.E. (1996). From Land Reform to RevohutiThe Political Economy of Agric.
Develop. In Iran, pp: 1962-1979.

Obwona, M. (2006). Determinants of technical effiy differents amongst small-and
medium-scale farmers in Uganda:A case of tobacawers. Researcp paper. No.
0.152. African Economic Research Consertium, Nairib

Ozkan, B., Akcaoz, H. and Fert, C. (2004). Energyui- output analysis in Turkish agriculture.
Renewable Energy 29: 39-51.

Pervanchon, F., Bock staller, C. and Girardin, ZD02). Assessment of energy use in arable
farming systems by means of an agro- ecologicalcatdr: the energy indicator.
Agricultural Systems 72: 149- 172.

Pretty, J. (1999). Can Sustainable Agriculture Féddca? New Evidence on Progress,
Processes and Impacts, Environment, DevelopmenSastinability 1: 253-274, 1999.

Rios, A.R. (2005). Farm size nonparametric efficlermeasurements for coffe farms in
Vietnam. American Agricultural Economics Associatiénnual Meeting.

Safa, M. and Tabatabaeefar, A. (2002). Energy aap$ion in wheat production in irrigated
and dry land farming in: proceeding internationgpriaultural Engineering conference
Waxy, China.

Shahin, S., Jafari, A., Mobli, H., Rafiee, S. andriki, M.B. (2008). Energy use and
economical analysis of wheat production in Irancase study from Ardabil province.
Journal of Agricultural Technology 4 (1): 77- 88.

Shenggen, Fan. and Chan-kang, C. (2005). Is snealltbbul? Farm size productivity and
poverty in Asian agriculture. Agricultural Economiol. 32(s1)P.135-146.

Singh, S. and Mital, J.P. (1992). Energy in ProductAgriculture. Mittal Pub, New Delhi.
Tilman, D., Reich, B.P., Knops, J., Wedin, D., M| T. and Lehman, C. 2001.
Diversity and productivity in a long-term grasslaperiment Science 294, 843-845.

Torkamani, J. and Hardaker, J.B. (1996). A studgatinomic efficiency of Iranian farmers: An
application of stochastic prigramming. AgricultuEatonomics 14(2): 73-83.

Vollrath, D. (2004). Land distribution and interiwatal agricultural productivity" (May 4,
2004). Available at SSRN: http://ssrn.com/abstré8¢v68.

WEC. (2000). Renewable energy in South Adi¢tp://www. worldenergy.org/wec-geizs/
publications/ reports/renewabiatroduction/ introduction.Asp.

(Received 11 August 2009; accepted 30 March 2010)

210



