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Table 1. Statistical data of sugar beet cultivation in Chahar
Mahal Va Bakhtiari province
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Table 4. Energy consumption and relationship between energy
input-output in the sugar beet production system.
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Table 3. Sugar beet cultivation operations
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Table 5. Energy output-input ratio in the sugar beet production system

A8 eSS o lade Felyly
SIAY (ER) (g3 s
FOF-F2I0- MJ.ha Al esjl
Y- VAQ/FE kg.ha (Y1200 Slos
¥ kgMJ"! &3l 859 0
I MJ kg Pyase (5551
FOVFEND MJ.ha™! s (551
FYVEE/YD MJ.ha’! s i (55
YYOY /A MJ.ha™ JIRVIRWRE SIS
FEYAV/Y - MJ.ha™ 2y b agass 55
YYa-A/D- MJ.ha’! 69939 &5
O¥IAVY/e MJ.ha-1 T &5
hﬁiﬂ;ﬁfﬂl )5‘3‘-‘!02!;\3’65)'

NN P RO -2
Fig. 2. Energy ratio of direct to indirect
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Fig. 3. Energy ratio of renewable to non-renewable



Skt 5 Jlmo ez bl 158,90 axlllae — ol 0 i iz Sl s 13 (Bran 5551 05

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

&b

Alam M.S., Alam M.R., Islam K.K., 2005 Energy flow in agriculture: Bangladesh. American Journal of
Environmental Sciences 2005;1:213¢20.

Asgharipour M.R., Mondani F., Riahinia S., 2012, Energy use efficiency and economic analysis of sugar
beet production system in Iran: A case study in Khorasan Razavi province, Energy 44 (2012) 1078¢1084
Canakci M., Akinci 1., 2003, Energy use pattern analyses of greenhouse vegetable production, Energy 31
(2006) 1243-1256

Dalgaard, T., 2000. Farm types — how can they be used to structure, model and generalize farm data? In:
Weidema, B.P., Meeusen, M.J.G. (Eds.), Agricultural Data for Life Cycle Assessments. Report 2.00.01,
Agricultural Economics Research Institute, The Hague, The Netherlands, ISBN 90-5242-563- 9, 98-
114.

Erdemir G. Energy use on organic farming: a comparative analysis on organic versus conventional apricot
production on small holdings in Turkey. Energy Conversation Management 2006;47:3351¢9.

Food and Agriculture Organization of the United Nations (FAQO). Agriculture production,
http://www.faostat.fao.org/faostat; 2005.

Gulistan E. Kemal E. Hilmi E. Orhan G. 2005, Energy use and economical analysis of sugar beet
production in Tokat province of Turkey, Energy 32 (2007) 35-41

H. Reineke,N. Stockfisch, B. Mérldnder, 2012, Analysing the energy balances of sugar beet cultivation in
commercial farms in Germany, European Journal of Agronomy 45 (2013) 27— 38

Kuesters J. Lammel J. 1999, Investigations of the energy efficiency of the production of winter wheat and
sugar beet in Europe, European Journal of Agronomy 11 (1999) 35-43

Mohammadi A, Tabatabaeefar A, Shahin S, Rafiee S, Keyhani A. Energy use and economical analysis of
potato production in Iran, a case study: Ardabil province. Energy Conversation Management
2008;49:3566¢70.

Mohammadi Mazraeh, H. and Nazar Zadeh, O. 2008. The mechanization methods of sugar beet
harvesting and estimation of required energy, Proc. 5™ National Agricultural machinery engineering
and mechaization Cong., Mashhad, Iran. 227(Abst.) (in Farsi with English Summary)

Ozkan B, Akcaoz H, Fert C. Energy inputeoutput analysis in Turkish agriculture. Renewable Energy
2004;29:39¢51.

Pimentel, D., Hurd, L.E., Bellotti, A.C., Forster, M.J., Oka, I.N., Sholes, O.D., Whitman, R.J., 1973. Food
production and the energy crisis. Science 182, 443—-449.

Rezadost, S. 2001. Energy efficiency in agriculture ecosystems, 3™ National Eenergy Cong., Iran.(in Farsi
with English summary)

Royan M. Khojastehpour M. Emadi B. Ghasemi Mobtaker H. 2012, Investigation of energy inputs for
peach production using sensitivity analysis in Iran, Energy Conversion and Management 64 (2012) 441—
446

Shahan S., Jafari A., Mobli H., Rafiee S. and Karimi M., 2008, Energy use and economical analysis of
wheat production in Iran: A case study from Ardabil province, Journal of Agricultural Technology
Singh G, Singh S, Singh J. Optimization of energy inputs for wheat crop in Punjab. Energy Conversation
Management 2004;45:453e65.

Sugar Associate of Republic of Turkey. Importance of beet and corn in Turkey economy (Pancar e
musirin u lke ekonomisindeki yeri). Ankara, Turkey: TC Seker Kurumu; 2004. See also: ww.sekerkurumu.
gov.tr/altsayfa/pancar_misir.html [in Turkish].

Sugar Associate of Republic of Turkey. Importance of beet and corn in Turkey economy (Pancar ve
misirin u lke ekonomisindeki yeri). Ankara, Turkey: TC S-eker Kurumu; 2004. See Iso:
www.sekerkurumu. gov.tr/altsayfa/pancar misir.html [in Turkish].

Tzilivakis J., Jaggard K., Lewis K.A., May M, Warner D.J., 2004, Environmental impact and economic
assessment for UK sugar beet production systems, Agriculture, Ecosystems and Environment 107 (2005)
341-358

Tzilivakis J., Warner D.J., May M., Lewis K.A., Jaggard K., 2004, An assessment of the energy inputs and
greenhouse gas emissions in sugar beet (Beta vulgaris) production in the UK, Agricultural Systems 85
(2005) 101-119

Unakitan G, Hurma H, Yilmaz F. An analysis of energy use efficiency of canola production in Turkey.
Energy 2010;35:3623e7.

Ziesemer J. Energy use in organic food systems. Natural Resources Management and
Environment Department. Food and Agriculture Organization of the United Nations,
http://www.faostat.fao.org/faostat; 2007.

A



Mechanical Sciences in agricultural machinery, Vol 1, No 1, Spring 2013 AY Sl ) oylad ) al (g5,5liS gle eile jo Sl psle

AN ASSESSMENT OF ENERGY CONSUMPTION FOR SUGAR BEET PRODUCTION
SYSTEMIN IRAN: A CASE STUDY IN CHAHAR MAHAL VA BAKHTIYARI
PROVINCE

Mohammad Ali Farid®, Sahar Ghatreh Samani’, Sajad rostami*’

1. Student of Mechanics of Agricultural Machinery, Faculty of Agricultur, Shahr e Kord University, Shahr e Kord,
Iran
2. Department of Mechanics of Agricultural Machinery, Faculty of Agricultur, Shahr e Kord University, Shahr e
Kord, Iran
* Corresponding author: Sajad rostami, Tel. 09131831539, E-mail: rostami.sajad@yahoo.com

Abstract

In regard to the limitation of energy sources, especially non-renewable sources, energy consumption
and energy productivity particularly in agriculture is important. The purpose of this study was
assessing energy productivity, energy input and output, energy efficiency and energy input-output
ratio of sugar beet production in Chahar Mahal Va Bakhtiary province. To achieve this objectives,
statistical data about cultivation area, sugar beet yield in five last years (2007-2012) were collected
from the Jihad institution of agriculture of Chahar Mahal Va Bakhtiary province. Data about
cultivation methods, materials, implements and machinery in use were collected from sugar beet
farms by questionnaire. According to the results, total energy consumption in sugar beet production
was 78 GJ.ha, output energy was 532 GJ.ha", energy input-output ratio was 6.83, net energy was
454 GJ.ha' and energy productivity was 0.4. The major energy consumers were chemical fertilizers
with about 39%, electricity with about 30% and diesel fuel with about 14% of total energy inputs,
respectively. Approximately 57% of total energy inputs used in sugar beet production was non-
renewable, while the remaining 43% was renewable. Direct energy was 45% and the remaining 55%
was indirect.

Keywords: Input energy, output energy, energy productivity, energy efficiency.
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