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The optimum consumption of energy is one the key sustainable production factors of agricultural crops.
Enhancement of production will be sustainable when the use of energy is on the optimum level. The
objective of this study was to assess energy consumption of three strategic crops including wheat, corn and
sugar beet in Tehran, Alborz and Ghazvin provinces. Eeleven farmers were interviewed face to face in each
province in this study. Fuel consumption was measured for different agricultural operation. Results
indicated that input energy of three provinces for corn was 164034.33 MJ ha'. The average of output energy
for corn was 131041.83 MJ ha'!. Maximum and minimum of consumed input energy in corn production
was allocated to electricity with 81.28 % and labor with 0.10 % of the total input energy. Energy efficiency
of corn obtained 0.80. Energy productivity of corn was determined 0.054 kg MJ!. Net energy was
calculated -32992.51 MJ ha'! and energy intensity of those crops was determined 18.4 MJ kg™

Introduction

The agricultural sector, as the primary producer of the nation’s food supply, is not only a major consumer
of energy but also an important provider of energy resources. In addition to technical analyses, economic,
energy, and environmental assessments are crucial components in evaluating agricultural projects.
Agricultural production requires energy derived from various sources. The cultivation of agricultural
products demands substantial amounts of human, animal, chemical, and fossil energy inputs. Therefore,
energy plays a critical role in the development and efficiency of the agricultural sector. Energy index
analysis is a key necessity in agriculture. Through analyzing energy consumption patterns, strategies can
be proposed to optimize energy use, minimize unnecessary losses, and enhance productivity and
profitability. Considering the diverse energy use areas within agriculture, effective energy management can
significantly improve resource efficiency. The main stages of energy management include controlling
energy consumption, investing in energy-saving technologies, and maintaining and preserving energy
resources. The objective of this study was to evaluate the energy consumption associated with corn
production in the provinces of Tehran, Alborz, and Qazvin.

Materials and Methods

In this study, face-to-face interviews were conducted with 11 corn producers in each province, and field
observations were carried out to measure the amount of fuel consumption for various agricultural
operations. Initially, a questionnaire was designed based on the opinions of agricultural experts from the
Agricultural Jihad Organization and several leading farmers in the studied areas to obtain comprehensive
data. The first two sections of the questionnaire contained general information about the farmer and the
farm, such as total cultivated area, seed type, farming experience, land ownership, and agricultural
machinery. Subsequent sections of the questionnaire covered all stages of corn production, including land
preparation and tillage, planting, weeding, irrigation, pest control, fertilization, and harvesting operations.
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Each section gathered information on the quantity of inputs used, the methods and frequency of various
agricultural activities, and data on input costs and revenues. The final part of the questionnaire included
information related to additional activities such as field supervision, guarding, and other miscellaneous
inputs. Moreover, data on the previous crop cultivated before corn were also collected. After designing and
completing the questionnaires with farmers across the three provinces, the collected data were carefully
evaluated and analyzed. During questionnaire design, special attention was given to the simplicity and
clarity of questions. The questionnaire validation was further confirmed based on the opinions of university
professors, agricultural experts, and results from a pilot test. A simple random sampling method was used,
ensuring that the obtained results were reliable and generalizable to the entire population. To determine the
total energy inputs used in corn production, the equivalent energy valuesof electricity, fuel, seed,
machinery, human labor, fertilizers, and pesticides were calculated, and their shares in total energy
consumption were determined.

Results and Discussion

The results indicated that in the studied provinces, the average total input energy for corn production was
164034.33 MJ ha™', while the average corn yield across Tehran, Alborz, and Qazvin provinces was 8,914.41
kg ha™'. The total output energy obtained from corn production in these provinces was calculated as
131,041.83 MJ ha™'. In comparison, previous studies have reported an average yield of 6,167 kg ha™* for
corn production. Among the input energy sources, electricity accounted for the highest share of total input
energy, contributing 81.28%, while human labor energy had the lowest share with 0.10% of total input
energy. Based on the calculated energy indices for corn production: Energy efficiency (energy ratio):0.80,
Energy productivity:0.054 kg MJ™', Net energy:-32992.51 MJ ha!, Energy intensity:18.40 MJ kg™'.

Conclusion

The results showed that the average total input energy for corn production in the provinces of Tehran,
Alborz, and Qazvin was 164034.33 MJ ha™!, while the average total output energy was 131,041.83 MJ ha'.
The highest share of input energy consumptionwas related to electricity, with 133329.98 MJ ha’,
accounting for 81.28%of total input energy. This was followed by nitrogen fertilizer, with 12,930.37 MJ
ha™, representing 7.88%of total input energy. In contrast, human labor energyhad the lowest share,
amounting to 171.3 MJ ha™' (i.e., 0.10%of total input energy). The total direct and indirect energy inputsin
corn production for the studied provinces were 142067.04 MJ ha'and 21,967.29 MJ ha™!, respectively.
Furthermore, renewable and non-renewable energy inputswere estimated at 136061.28 MJ ha'and
27,973.05 MJ ha', respectively. The average energy indicesfor corn production in Tehran, Alborz, and
Qazvin provinces were calculated as follows: Energy use efficiency (energy ratio):0.80, Energy
productivity:0.054 kg MJ™!, Net energy: -32992.51 MJ ha™, Energy intensity:18.40 MJ kg™' Overall. these
results indicate that electricity and nitrogen fertilizer are the most energy-demanding inputs in corn
production, highlighting the potential for improving energy efficiency through better management of
electrical and fertilizer use.

Keywords: At most five words (or phrases) should be chosen as keywords. The first letter should be
capitalized. Key words (or phrases) should be separated by “,”. There is no need to a dot at the end.




&
00}

$339LaS (gl sl

'\

2717-4107 : Seuig 2SI L
https://jam.tabrizu.ac.ir :4 ,&s o5 yo f%m'&
g dllie

&‘3)'9 ) ))"J‘ ¢ Q‘)-Q-"' 6“&&»‘ 3o ‘5|:.\3|.> Q)fb Jg.«a.z.o ""‘JB" ‘53 g 453)3‘
' ool 3L als gty Jole g 2lolle s b e

OlRl =55 =5088S g 5 Ghieel olinhod lajle -(55,5iS suigen 5 (518 Sl dsge -)
E-mail: ahmadsharifi47@yahoo.com a5lSo gt

ol

algs ol (Gloj 65,9lis WY guazo udgi (Aul 8l sl (65 59LdS WY guazmo jlasly addgi Jolge 51 (S (655 it S juao
A 50 (5lld W3 Jguammo adgi 10 (6551 B juan (g y g dxlllan (il plowil 1 B .0l duge v 0 colawl 8yg0 (5] 45 O
A (5591 2oz Flio Slales g (655 an>luan @ ygu0 49 il B 50 )1 p0 540 11 51 LodId 091 (32938 9 5l sl st (oL
bwgio g LS 40 JiKo 1PF-YFIYY ol o Glails ©)d (689,965 ! wgino axfllao 050 slaylimul jo aS ols L gl
(B a0 00ld (651 (56T g (o i G110 L0 g 53 ol HLSB 50 Jg T IV FVAY 2l (glailo &b (29,5 (655
b cls Blai (63959 S5 S 3l oy o) b (Slundl (59508 551 9 9wy MITA L ditns iSIN (65 5l 2 o 5 &
&35 AL (J93%e 32 0,5 9kS +[+0F (551 Srg0 52 ¢ A S5 2 (sl @8 50 (6551 b yan sla s Lt Olwlre

ol Cawd a4 p S elS o J95K0 VAP (6551 a9 LS Jg5K0 —Y'YR4Y/0)

‘S».l)b"‘_;‘di'é 53 (590 32 <55 5! :‘5.\.,3.15 oleds

® @ This is an open-access article under the CC BY NC license OPEN
@ (https://creativecommons.org/licenses/by-nc/4.0/) , ) ACCESS
BY NC


https://portal.issn.org/resource/ISSN/2717-4107
https://jam.tabrizu.ac.ir/

08 Jpame a5 e 3

e ;o 1) 30 G iien (e az 4y 5 A8y elge az oS
2 &5 B rman o8l (gilmaiigs ar e Wl o0 ale
(Witney, 1995) . 55,5 (5;,5laS Sladgs
SS9z et Lt wilg g (55l B yas LT 30
S35 2B Rl oy plas 4 (99,9 5351 falS
Fluk and Baird, 1982; Panesar and Fluk, 1993; ol

Aggarwal, 1995; Clements, 2005; Strapatsa et al.,
(2006

B an fedge Coadl a4y axgi boolo lis mlie oy y

2 &3P S e Gl at Ll w55 )5laS i 4o 55

Gl B me ralS gl ole Sal) @l 5 slasls & )d ades
A el .l Gados o)

L o9, g olge-Y

adoxr 5l iz slahs, 5l oledlbl s jslenz jshiie 4y
oolitiul dymlne (prizean 5 GlbulS 5 soliwl axllias caali_i s
oyl aladi 4y az g5 b glasbi iy Tl a8 i 5 oy 0
aibaie gty ol))sliS 5l golans 5 (55,5l8S slea pllin)lS
e slaisu 5o (65,5laS Sl Olulid )5 Lasgs oul (3500
Aol Gty ploml ist 90 30l eSS Sledbl 4y ol gl
@ by pe GLMbl 45 09, 42550 9 5,0l i5 4 bgye (M5 Sl
O SeSle 25 (lhae o0 SiS )0 £5 ZuiS ) la JS
Oery B e 51 5o s lacend )3 09 g Syl
o5 )le e y50 5kl ormej g3lameslel 5 (55,951 Slilos e 0
Aol )0 SSE ay CBls y Slides 5 (—losS LT
4 by Sledbloa s ol sba iy 51 Gy 50 ad onilbu
olasy ¢ ely5 alizee Sldos plail 0556 ¢ 3 ,—a0 (slooslys oyl 5o
aolyo g laoolys asze asw) 4o Sledbl g Slles ploul ilads
Aoz 5l Sldes gl (iSu o slel Cond o ol Cwoa
A osls 18 (B slaodles b 5 (SLeSS g as)re (li)lS
Jo—aze 4 Loy pe Sl el sy day o3 )5 (izmon
Pk 3l om0 33 5 e 50 (ol Jguazee 5l S ea caS
Ol Sl Gy 5 (553 anzlyo b Ll JooSS g boaali i
B bl 9s90 008 5 pslaer sbrosly (il s )3 i
b 4§
S9zg sletel Cobl o b (s pFosluil sl il slaty,
S oo (bl codili an ulze slo g, 5l (SO AT ol
Salos aulrs (sl £lis,S Gl oy a3l o0 glis S
S @beylpl b easl iy adox 5l g pSojlasl Il (590
Sl a5 99y A 0S5 o0 6 S osluil | Alide gloa—ar —as

doddio =)

S Sl sy slapllas )0 gouls —olie 5l (G (55!

o 43 (559 0 Ml A im0 &S5 > sl T (b3
&5l 2L g B ae oL, (Kheiralipour, 2022) o1
Kazemi et al., ) ol ol slodcs sous ;0 pte (il
Payandeh ) |axoiens; 5(2023 5 Kheialipour, 2021
et al., 2017 ; Nejad, 2023 ; Ramedani, 2019 ;
o Slas wiga) oyl 1o o)l adsr slapllas (Hafdaoui, 2024
5 9dgh lapin s o (ol clos 5l 6550 (559050 5
Mirzaei et al., 2023 ; ) 555 0 o 55,0 Bya0
Cusby o, (Dekamin et al., 2022 ; Mussa, 2024
8551 Elgil g sl dgiome Jlod g dslne &)k 5l (655
Son 9. S5l 9 0lge Brae LI Al Sl ag 63,50,
.(Molaei, 2008 ; Kheiralipour, 2021 ) ceul o] & ,Slos
G| aroc iy olFns 3l 50 slae Lz opiren
(Pourmehdi & Kheiralipour, 2008 ) s,ls =g L3
oS o 5l wilgs oo Slae 5 5551 plojed (bl oS ol
Mg sladn e 1als 4 e [n) aBb dnde 5 goladl
G )3 (5 B mas (siledige 5 5590 GRIPBN 09t oo
Sl alS g 6551 9 ol B ran 1Al rge (650l
2k o A oliws ams )0 5 95t e aecnn
Yuan& Peng, 2017 ; ) oS o Jugs 1) (55,525
byl Glp goasie slo w3l i (Kheiralipour , 2020

aloz 5l ols 092 wdgi slapllai jo olse 9 (65, L=

Pourmehdi & ) 5 =5,5 a0 09,9 S
Do o650l (590 500« 655 Cu—ws (Kheiralipour, 2008

Jekayinfa & Bamgboye, ) 535, alls 04— 5 (535!
Coprg oy o ar s ol 6,055 5 Bas (2008
G5 i 3, Sos aylie 5 (55,1 (2L)S 9 By
.(Pourmehdi & Kheiralipour, 2024) ¢l caliss

2 VEYVEY el s o,5knS anl Lol Lolasl
9SS Lamsgie 5l cglails &8 5 Shae dalllas o 50 (slibi
.(Anon, 2025) sl 54 yiin

eols> 5l slosas Lise Lol cJlad aS Ll
@l 5 £l oy DY game i g 65,5liS ol nl (lis,
298l B galoz (nl 5o (Brae 55l lodes 23w o
94575 g oy p 4 a8 Sl oY Gl 098 o (65 p5L8S
S5osbtS alels o o S5 65 Bymae 553 Jelow
.(Zoghipour & Torkmani, 2007) 54 axls

Lol Gals Cgz 5o culis slos oy, 5l (S
bl 5 o s aF S5 RIS s 3l s 6995
Ol il o slaslaie Olalllas 3l osel Cws 4 slo axLis


https://scholar.google.com/citations?user=bni2vroAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=bni2vroAAAAJ&hl=en&oi=sra

Ql)ls.o.(bj Lgo).?bJLe @Jﬁ

&b yan (551 ol - Y-

SYg—aze ags )3 a8, IS au (6550 Gl e jekite
955 doiblo ()3 (b yman CS g i Sl Joleo (535 5
s gaseien 6531 U5 5T T e 5 Alins g s 0055« Sl
5 w2 5l 75,5 5 6955 Sleosles 551 ke a—lxe 5
() Jguz) a3 )5 oolital 09250 wlie 15 (2lo))lea

Sl &3 wdgi 6l (2955 9 650959 GLodkY e N Jgua

ke STIBTIPY axlg oailiw foslys
(3=l Jg35e)
Singh and Va8 el Sl (55,5
Mittal, 1992
Kitani, 1999 FY/A o] S g
Royan et al., FYIV el Ol
2012
Nabavi- YA PRPIRS 0595 355
Pelesaraei et
al., 2016
Nabavi- \YIf PR Slawd 555
Pelesaraei et
al., 2016
Nabavi- VYV PR ol 0sS
Pelesaraei et
al., 2016
Vahedi, 2017 Ad ] sloogs
bt poon
Kitani, 1999 AD pSks g aSdle
$ 8
Kitani, 1999 V4. pSeks  iSdle
ol
Rafiee et al., VN pSels  GiSe s
2010 el
OF5Re
Kitani, 1999 V4 oS Al 2SI
olg
el
Nabavi- VY > ol
Pelesaraei et
al., 2016
Kitani, 1999 Yoo P ZTI S SV Y
Banaeian and VEIY PR FIRS &yd
Zangeneh,
2011

Lo g5 elgl amwlomo (g, - 7-Y

&b pa0 g (5550 -Y-F

3,5 (5 ygleez ol p5laS 5 (Sl Gyl 5l a5 sleads gunail

o 9 Slees 10 50 (Brae Ci g e Cret 5 g Al (kS

wra)lm \ 4.]4.1|))| bomlbwjéﬁww ‘) 09.4)] JS
(Sarmad et al., 1997) 5505 drsle |,

k s?
“zﬁ(l_zsg) M

ol slass k Flis S Gl ooy s @ ] o a5

R . 2 . . -
093l IS obly S g ol Jlg—w @ Lo pe (ibly cabi iy
RESH

Snlelizt lel e (ioms sl a8 Lzl oy, 51 slase
Gds 5 5030l Il slgione a5 Cenl ol 35,00 S A5 505!
Ml (555100 (51 i | aalllan 850 5550 5 o piie
e ‘5‘].\ as ..\.u))f oala__wl ML’QAA—M’)’ )')Jl )| axdlas U"‘ B
P ] 00y oolawl ‘5"9’“’7“‘ (5"5) U"j) )| ML’QAA_MJ]J 6"5)
Oh9y ool ol e el i 2k slal jo jslaie
el ooy H9a5] ien il sdel Casa =l g ololis )5 5 aslal
sl bl 5T @yd s po 00 JS Jols Guizs ol (g Lol ansl>
S 55 g by Sl aslllae (nl p3 o Blioe 5l g (g3 OIS
Jyolcule; b 6 pmSaiges (s, ol bl .ab eolawl ool Solas
S s il anals S 4y pess B g olozel JB (6 T diges
5T g, Lol Gildes g (Soalod 5 S aiges g, ol ol
) Ls‘).v)d.nl.ﬁ).s 9 o uLc)l_..u 9 ‘)‘).v‘ )LAT )Sfc Ja_w}.s 03—
o 50 Sl sl (6 S diges (g, (ol 5o el 55iS (5 5 el
ol LSS Aol sloaxly oS (ol al> e

b Sole Al og b uad Al diged slasi o al> e )0
L oolen U aob a0 aue abged ol 3l slasl g pox 0,5 (s
el 4 1) oo albes sla el g dsl> bl bls bl
5l ages mz 0590 sl Beizs () 40 0l eens aalllas )40
Oimils @y 3LS QT plel gl Lol tai oolas il ‘_g)La—‘ slo g,
Jie Glgic ar.og dalllas 090 axolz o,y oo sl )l 5 Sl
g addlas 0590 i b Ca v wiz b G mje8 Condg 0 oY
o oolaiwl ¥ oadayly 5l diged e Qoﬁi Cawd 4y gl il e
. (Snedecor and Cochran, 1989)

N(t.s)?
T Nd2+(t.s)?

)]

ol o8
t5 kel anmal> o3lasl (N t(anlllas 5,50 &)l50 Sloss) diges pze> M
Sy30 o i gt Jlay 2 1 45 JpsB B liabl gy
Glsebl mhaw ;0 VARG oo Sy Sdoginl T Jga 51 LS
Szl s o sanllas 350 Cio lone Bl )51 S (307,
(10 oy ladol alols i) gl

S350 0 xe VY 5l 0550 Agad IS > N, (l 5l oolazal b
20,5 3,90 yliwl Lo 40 slasls



08 Jpame a5 e 3

N omhe Ay )5 sl ls sl L «(p,S el pile
(Kitani, 1999) ol o (Jlo ;o tSe)alIls
855!
A dslne £ abayl) 51 (B pae yds (65 5]
Es = W; x El *)
u—| )b 45
Loy Brae 39 Ws «MI/ha) LS o 44 (65, Es

MIkg) ;i p,S9kS 2 55 35250 53,1 5 )lee (Els «kg/ha)

oo go0gS (550 V-7

slessS Lawgie jlade (5 ,5LiS 5l o] Cows 4 Siledbl bl 5
5 b saseie glals @3 el )y g0 Brae 955 £4i 5 00l B s
rd 3l Lol aie e Jig jlade olie wos 4 4 L
slael 51 oy Voakal, 4 daxgi b ael Cavots 5,565 5 il
@31 05 ©po 55l 5 (S olie sl el Cewsay
Al Cawoty Brae olewd slasgs 51 S o

o2 50 g9 Al (Bras 355 lawgie lade 55 el slaosS sl
dslie (Byae ol 555 (6551 B w0 ,T 0y abgye 3,1 )
28,5

Efertitizer = WF X Elfertilizer )]

u—‘ L as
095 6))-’| ))‘[b-b Elfertitizer ‘(MJ/ha) 095 6))—" Eertilizer
(kg/ha) 8,ae 555 ;5 WF(MJ/kg)

by glo s e (5550 -7V

- hle 05,5 4 1, L o 5 EST (5551 om0l 512
Rafiei et al., ) wlos,S" punits o 250, 5 b 257,18 o S
Oyt 09,5 dw 4o LBl (65,5l slo;lee 5 (Kitani, 1999 1999
Sype o sliands o pSedl ke adllae ol 45 el oo
A abyly 4 azgi b polie 5l g oot dnloee wilazs 51,5 ool
4 T (Brae 55l ke b asa Syl 053 (6550 550 0o 0
Al cws

Ebiocide = WB X Elpiocide )

(o) 5o 4
&5 olem Elbiocide (MJI/ha) 5 pae 25l 65,5 Epiocide
(kg/ha) b,ae i5csl ;9 WB (MJ/kg) iscsl

&kl sl p3Y (55,50 -Y-A
DEirr = VQEZQ QY
:Qi o as

5 oolial b g o cyes LS 10 b pas Cgus IS o] ga b
Sid 58 5550 Jolre a5 (Kitani, 1998) aslio ;0 59250 slo Jga
alal 31 ooliztal b 5 wlools 1,1 i)y JgiSe com 1 |y s
ol 00 At ESgu0 (535,50 (V)

Efuel = Qfuel X Elfuel )
:‘_ﬂ 04

0ul Bras I gw )L}.ﬁ.o Qrer «MJ/ha) IESIW Lg‘)")ﬂ Etuel
(MI/L) &gus 0515, Jolas (65,1 Eler «(L/ha)

2 5 2 Joite TYIA Jolas (L3555 e 9w wly 0 6551
(Kitani, 1998) . coul ool az8 5 1o

Sl (5955 5551 -Y-F

WS o s 0y ke 45 Sl 54y 45 oxbse
dmalore S 08 Al |y 325k (ol 5l (B as 555 (Sl
Sleab ais 5 wledlbl 4y azgi b Sl (5925 (8 —ae 555
olawd ol i 50 00l 7,0 Dledbl ¢ (Bl 5 ol s
ool ¢ (Bl 3sS (oal)) (55,55 Sldas jo Li 050 SIS
Oloj (aized g ol g JB 5 Joo S Blop al> 0 93 50 (g
e 905 patdie 48 e S g &) bsgi Slides ya el
&35 55! o2 «Singh and Mittal, 1992)  Jsloz 5 aolie 3,k 5!
b G 5 03908 020 515 el —pi olass o ) (Glil 59 5
Prmae $551 S 5 e sl iy, B el S 4y azy
(Falul ol oas JBSe )3 J93lKe o 2 Sl 6955 1z

Eiab = Ellap x t )

:QT 0 as
&5 5)lee Eliabor (LS 5 J550) Glusl (5550 553! Eabor
2 852) (Sladl (5958 Gl b Heels p Jg3e) (Slail (595
bl o (Gl

L i lo SHgoim! 9 Cbu Jolro g5, -Y-0
5 ol @ bgye JLSe 0 (655 Sras e anule ln
il (13 Wipmile duie yor (glacele Iyl boile gzl
S nl o &S Jhwgie mhaw 5 (65,0LaS 5o osliiul 3550
Lisgs a5 () alal, 5 ooliial b g A et 5,5 dnlys
5 Cle 4 barpe (6550wl ool slgriyy «(Singh, 2002)
13305 dlos lpaile Sl
Emech = o ®)
il oy ead S 550 Emech 558 alal, s
0w G (eSS il w3l 5l e «MU/ha)



v VEO Jlo 1) oo VY 0,90 /55,5l ¢y gl juilSo 4y 5

Q!)S.o.mj 60).?‘5JL4 b.a.t).w

PSS Joile ¥ pln 55l ud ST b (6l el Jpazo
Spae 555 Joila ¥ Jpame p)55LS 10 odgi slp (il
(Almasi, 2014) ol oo

oy g gl =Y

polde yuizres g odiliw g (B ras ooy polie ¥ Jgux o
slails &) adgs )3 oailis (5553l 5 (99,9 slaosles (B rae 555
s b sl oad ools Hlis (1938 5 55l oyl s sl aws yo
S5l @ bgrpe lails ©)3 adg yo laosled (B ras (651 G yiien
Gz 0 0] Cwan S 40 JoiRe YYAY YV L g5 500
(Mohammadi and Maysami, 2021) e § goume
Qe 3 YA L1y peo ady jo slasls &3 adgs jo iy 2SIl s
SBman &5l 48,8 18 a0 ) BMSIL aijl ogS 5l as
B )l_'JS.ﬁb 3 Jj)l_io Yor-. 9 AOFOIVE l_a )...L.) 9 u.»_‘>9_~; OOLQJ
Sdgi )0 (Bras ool 65,51 o yieS B F )18 m slaa ye
30 JesEe YWY L Slil (g9, (65,0l da bgy o (sladls )3
d slals &3 uded 10 (699,965l U5 dawgie ol o LS
8y Gl JIs @ 3o (il )3 e 2 s (952 e el
reog S Sl ealitsl g ol (s Sges 5 (e el s
S5l O s 50 5 5090 nl g Sl 63lel T slay 51
S obls andlcwl anllids 50 olados pladay Coad (8 uas
s layS Ll o )an 5 05,5 Lol iz o o o
e g o iiten gl wils @) adgi (Brae (65580 o iy xS
(Afzali Grouh et al.,; 2021) col o845 0,0 -

Jiame 5551 olos 5| SIS E,5 iS85 555

(ABl) 28 Jsmame (655 dmalono 3hgats o 51 (ails) (Lol
e 5l Jo—aze (0l 6551 Ggoste cnlply sps 5 s, o
Logie el Cws 4 (89959 3l Olee 2 ol Sy 5 Shoe
S 4 p Sl ARVEIFY bl s ol 4o glls &3 o Slae
9 5 Ol slaplionl lails )8 adg )5 (29,5 551 IS
Y Jsam) o arulme 1S 45 Js5Sa VYV - FVAY o33
(o g (Sdmetme Dladsd (o glasly @3 0 Sles L gis
S 4o 6,5 5LS #V#Y Mohammadi and Maysami, 2021)

WY C;ﬁfo}l..\j‘

g 50 ouiliw g (o8 pan ool (555! (Sl ~Y Jguo
938 9 5l ol pd sl slails @ )yd

Gl ot 5l e eolyd e

. . . o>l oolgd
(1) Gyas MI/ha) 3,as  5pas

59939 55!

g«kg/m3 1000) o J&> v «J/ha) ssiiue 35,3 DEinr
2 Jgame gz 3l 050 ol IS (e Q «m/s2) (ailS s
235k gy «m) o>  Swlus wa H «m3/ha) el ); Jad S
Y 2 Vgene (B lacass slp o5 s 5 550 bas JS
(Ercolia et al., 1999) 545 o 428 ,5 Loy 15 +/VA

S Jlase IS JUaml 5 il ol olye Jol peits i (55
Sl (6,008 Ag 5 cans (5 i aslen Wl s 5Ll o
G35 (e 45 LT 100,500 s yos Jsb & azgi b nlo s
551 s3ay Ygame il olpon St byl (6551 51 €55
2 dlige 2o)3 VOVl &S (mhaw )lal Gl 1) i
(Kitani, 1999) & .5 o ,Ls

e &= T4

el 0ad adgi SYgarme (655 Slyime oo (295 55

S ol eoladl 55 Ve Jaame (golaidl clawbre o Ll
795 iAol (S Kiagy Sas 4 09> oS WS s
Jol> g Jyarme s Shos tliae a5l (g caalllan 5,90 DY e
«(Hatirli et al, 2006) Jgaxe 55! j)lee j0 oSl o

63)‘” Sl ‘5L:a‘_,a.">l.& =Y.

9 Joloe @ gloml adhie S 5o (6550 Sldllas 5l eslitul sl
Wil oo (550 0 luslinl sla as L

S5 S -

(ooles) (5399 5551 42 (Bosliw) (29,5 (65l Comi 5| ) lee
L il osliw @ Cond (5550 ooles Cumdg alh cpl
g 5 (LS Sladgs Gl aFlh 4z ST (o atiie
2 855 plealy aulre sl i Ll eo)ls 60 ologe slo
3 S5A Span plla (39 oz s 4 Sy el bl
(Vahedi, 2014) s s 5, |5 _iato Loyl

55 Al (o) 039381 -

69955 S5 Slece g 5551 U Slade 5l ojle e Bl
Vgons djlu oo paseine 1S ;0 |y Slis ljme casls ol ol
(Almasi, 2014) ceol NEG jlade oy s 4 (dum, «din

S5l s -

2 lp ooy o )3 aws oo (lis o8 Sl (atld 655 (5590 00
(Sran 55 =l o sl aibie o 50 (akie Jyame g4
3,13 (6551 S (23 L s bl 5 355 00 395 (e 4
Jyamme 9>y po 6lil 4 (53555 655 50 5 M)l e G o
(Almasi, 2014) aib axils J1 3 Sow ax o oS 10 Wb

G

Sro G55l 0o Gl g eon S5 Gose e oS LS
P 4 39,5 S3PI L Rlp b Jgame 5l axly jo a6l oad



055 Jpama 5 e 53

90 181/28
80 -
70
60 -
50 -

40 -

Loy

30 +
20 -

| 5/22
10 1/56 1/37 1/08 0/71 o1

O T = T = T T T 1

£ oA T 37 TN
v e AN
o 5 3\,;’ ¥

Obal aw 43 (glaild 3 03l (6550 e =Y U

100 +
90 -
80 A
70 -
60 -
50 -
40 -
30 A
20 A
10 A

86/61

oy

13/39

ki (55 5] adino pud (6 1
©)3 Mg 4> mallams b g el (1055551 £l e - S
Obw! aw glaily

90 ~ 82/95
80 A
70
60 -
50 -
40 A
30 -~
20 -

oy

17/05

2y 205 (555 JYRMERVRE PT35S

Mg 43 pilinsed g piinaed sl gl prew Y JS
Olwl dus glasly )3

938 9 5l bl slails @53 wdgs )3 6551 sl Lo

odls aseia ¥ Jgaz ;0 a5 jahailen .ol 00l fpxd ¥ Jga o

S e ilioe A lals &) oy 655 LS

2 S ekS [ 0F ail oo 65, Oldlas ;o poe pali a5 (655

e WA AVIE e el bl g
VoA AWYERY YA e s cele orile
MY ADFONS VA e s i) g
a5 kS et o
VAR AYRFORY 1300 38
ss wovA olin
Y VAReF YA ool
¥ YYeE YEF S s il wlesss
mra o oeeeyaaa DUl el s i S
oA WAYS Y Se e
N Yoy VEY S o pSelS ‘
<JFA VAUTA  VIAY  iSe o ) SslS ol gigbo iSosio
VIV YTEAR YVRER USa o caSeye sl o
\IoF Yos- YOIF e o a5k i
VST 3555 &350 S
=955 855!
WYCRVAY  ARVEF) S s pSelS gl o)

aw jo 1) lale @3 adss B ras slaoslys (6550 e V JSSS
IS 3l oo O i e300 LSS (938 g 5l o8 Gl
355 el yiSIl 00lgd | (slails )5 ags )0 (59,9 555

b oedle 5 ol ol slaosles (B ran 5551 igdiso Jols oo
28,8 18 com slaad e ;0 cui 5 4 ooy VA g VY'Y
Ol aw yo slals ©)d Bras sboslyd (6553 10 pps (2 yieS
5 el pyons Slodles (Brae 5551 4 g g 5l (Ol xS
Bpas .85 3l doyo oV g+ /VY L s 5 4 Sl (g9,
el 38,515 093 S 50 (e 995 og aleend sladsS
4 g 009 I8 30 (6550 YL SBran 0 Wl e 35 £505e
SIS olagl5 5 s bams (gl ou¥T Lzl iyl T
Aol ansls of ey 35 1, (ol

aw lails &3 wdg s (Fras meiiine il 5 peiies (6553 moe
50 Adgi )0 (B ran i ;i g i (55,3 lade Lol

9 \YY-2Y/- ¥ P A oWy Oy QL»...:‘M 6‘)‘.’ 6‘43‘»)

9 pdeauazs (55,50 jlade ol Cunsy LS 4o Jg5lKe YVAFYV/IYA
S VWP PVVA s (om)yp 9)90 Gl 4 (sl pdblingans
el sy S 45 Ja5Ee YYAVY/+D



4 VEO Jlo 1Yoyl VY 0,90 /(55,9LiS ¢ ygumsl 5l s i

Q!)S.o.mj 60).?‘5JL4 b.a.t).w

i pdlaass g plhisasd g5l ke 5 LS o

el ey S 4o Js5lEe YVAVY/0 o \YF-SVIYA

5 S35 B (S5l osere (55 @IS slapatly bawgie
@ 2938 5 5yl Ol Qll 4w lails )3 wdgs e 6551 wad
2 JsiSe YYRRYIDY ¢ Jg5lKe p p,SolS /- OF w/Ae s

el Gty 0,59k 5 Jg3Ke YA/E - 5 liSia

a slal @3 adss o 6550 Srae ol vee Sl 2le) S,
1390 0 Sleddn 2 T A%

asle slasle &)3 adgy )0 Bras » sboosly g (ialS (sl y
Bpan 6 jluaing ale 5 (olend loosS 5 (5)Lal 40 dins 2SI
2 4S5 L) @8 (g5,5las wiile 335 slass,ld Sl s (551
(Ao (5 lol) diadsn (65,5laS 5 (055 yuite &5 Jloel (g5,l

Dol oolaiwl

Slagis) 3l d5ise Skt 655l Brae ile ang jskie
SR 4 e Grizes g 0ph oolital Sbla> (65,5
Do pla8l odgu 18 g 4gS slayile b o8 slaile

Sllos plnil Cqz (ed GlocSgw Bras (539 Y 4 axgi |
g (5550 509 Y Cpizmen g Dlgol awgs ac e (s5lwoolel
OlysleS Gssel L 00,8 oo ol doosles plos o Lo
3 e eolitul Cuz (65,5LeS lagile (BaL) ohig ssboas 5
Oy Oeizead g ooliinl 0 )50 Dlgol b cewlitte Sl 5 5515
~ES g Bpan e (oae) ilwoslel Slgal 5l oS o e

Sl LBl |, s gla

el Vbl 4551 055 (ogas 4 oliond oS Jolae 5551
085 o3l 098 oo 355 g8 gnl Mg S0 3L (555 nl e
23k lerd oS lp (295 Rl WlE e (Slgm 055 ]
o 9 00l Lol olierd (B3sS (Bras 55l Wy (oo po &S

S RSl SB sl o5l Wl o

&lw

Afzaligorouh, H., Azadshahraki, F., Shfie, L. 2021.
measurement of energy indices in corn production
under different tillage systems. Agricultural
Mechanization and System Research. 22 (77), 51-68.
(in Persian).

Aggarwal, G.C. 1995. Fertilizer and irrigation
management for energy conservation in crop
production. Energy. 20: 771-776.

https://doi.org/10.1016/0360-5442(95)00011-5

(rae 550 Jgile so hla gl el cansy Jg5Ke
adlas 0590 sl aw jo Glasls @8 e el) slopinn
e 5 L5 iy Sed e oudsi slails &3 6 Sk +/eOF
I, slaslo,d sl 6550 0oL (Beheshti tabar et al, 2010)
el e Gaiod ol bl 1S wiles ST 5,155 VA

axdllas 5,50 oliwl a5 lals &3 wdg (65, Al sl
slals @)d adg slopinn 3l onilins (65,5l JS a5 amo o ol
JS 51 S s Js5Ee ~TYAAY/OY Lawgie ke oyliwl s oyl 5o
—ay a5 A oo i3 Y Jgaz 50 o dwle (65l s el
9 5l el Ll o (gads glails &3 8 56LS o (ol
arls Lagie ool oo G pae (55,0 iR VAIE - 1533
Mohammadi and ) ;)|,\Kes 5 (goeme Glidss jo (535,50 Gos
Slas ol g 5ol p SelS 5 g5 4/FY (Maysami, 2021

ROV R UURE 0L ] W P JURARY:N

bl dw 45 (g1l @5 555! g Had L bawgio Y Jgas

2958 959 ol R
55 S S Gogork
Sy ~ @5 s Sor L/S)B A .
» Jo55e) ) o eSS 55!
_ GiSe  Jg55%) .
(PSS (935
4 bawgle
YA/ -Yyaay/on o[+ Of “IA
Ql:,u\
S s S azs ¥

g gl sl Glg so adlllas cpl 5 1) 55 s

Sl e s bl aw glails &3 adgs 1o (69959 655l IS Lawgie
=9 G5 U5 bawgie g LS jo JgiRe WWFYRIYY (938 o
b deslne i o Jg55e 1YY - FV/AY

S35 bgye slails &5 s 5o esles (Brae 6351 (n i
2oy AVYA) GSa 5 Jg5e VPYTYURA L iy S 5 e
53 e VWAY YV L (5939 505 955 (s 5 (59959 S35 S5
)5 S 69559 AL US S sy VI g s LS
5 LS 5o Jo3le WY Jlade b ledl (5,08 551 Gz
Losles (B pae (55531 (n S «599,9 (5551 S 5l woys o) ¢ Censd

ol plasl oy |,

Sy slals &8 adgr )0 (B ras palinse juf § paiins (55,50 0o
Jos e YYAPYIYA g VEY -2V F oo iy gy 9 50 oyl as


https://doi.org/10.1016/0360-5442(95)00011-5

DS Jpaze ag (B pae 555

')

Hatirli, S. A., Ozkan, B. and Fert, C. 2006. Energy inputs
and crop yield elationship in greenhouse tomato
production. Renewable Energy, 31:427-438.

https://doi.org/10.1016/j.renene.2005.04.007

Jekayinfa, S. O., Bamgboye, A.l. Energy use analysis of
selected palm-kernel oil mills in south western
Nigeria, Energy 33 (2008) 81-90.

https://doi.org/10.1016/j.energy.2007.08.008

Kazemi, N., Gholami Parashkoohi, M., Mohammadi, A.,
Mohammad Zamani, D. Environmental life cycle
assessment and energy-economic analysis in
different  cultivation = of  microalgae-based
optimization method, Results Eng. (2023) 101240

https://doi.org/10.1016/j.rineng.2023.101240

Kheiralipour, K. Environmental Life Cycle Assessment,
Ilam University Publication. Ilam, Iran, 2020, 1st
Edition.

Kheiralipour, K. Environmental life cycle assessment of
poultry production systems, in: E. Jacob-Lopes, L.Q.
Zepka, M.C. Depra (Eds.) , Interdisciplinary
Applications of the Life Cycle Assessment Tool,
Nova Science Publishers, New York, US, 2021, 1st
Ed.

Kheiralipur, K., Sheikhi, N. Material and energy flow in
different bread baking types, Environ. Dev. Sustain.
23 (2021) 10512-10527.

https://doi.org/10.1007/s10668-020-01069-2

Kheiralipour, K. Sustainable Production: Definitions,
Aspects, and Elements, Nova Science Publishers,
New York, US, 2022, 1st Edition.

https://doi.org/10.52305/PMEU7193

Kitani, O., CIGR, 1998. Handbook of agricultural
engineering volume 5, Energy & Biomass
Engineering,. ASAE publication.

Kitani, O., 1999. CIGR handbook of agricultural
engineering, Volume 5: Energy and biomass
engineering. ASAE Publications, St Joseph, MI.

Mirzaei, J.,Gholami Parashkoohi, M., Mohammad
Zamani, D., Afshari, H. Examining energy use
efficiency and conducting an environmental life
cycle assessment through the application of artificial
intelligence: a case study on the production of cumin
and fennel, Results Eng. 20 (2023) 101522.

https://doi.org/10.1016/j.rineng.2023.101522

Ahmadi, K., Gholizadeh, H., Ebadzadeh, H. R., Hatami,
F., Fazli-Estabargh, M., Hosseinpour, R., Kazemian,
A., and Rafiei, M. 2016. Agricultural Statistics for
the 2014-2015 Crop Year. Volume 1: Crops.
Information and Communication Technology
Center, Deputy for Planning and Economy, Ministry
of Agricultural Jihad. (In Persian).

Almasi, M., Kiani, Sh., & Loimi, N. (2014).
Fundamentals of Agricultural Mechanization (5th
ed.). Tehran: Gofteman Andisheh Moaser
Publications. 260 p. (In Persian).

Anon. (2025). Cropping year of 2023-2024. Statistics,
Information Technology Center, Deputy of
Statistics, Ministry of Agricultural Jahad. (in
Persian)

Banaeian, N. and Zangeneh, M. (2011) Study on energy
efficiency in corn production of Iran. Energy. 36,
5394-5402.

Beheshti Tabar, 1., Keyhani, A. R., & Rafiee, S. (2010).
Energy balance in Iran’s agronomy. Renewable and
Sustanable Energy Reviews, 14(2): 849-855.

https://doi.org/10.1016/j.rser.2009.10.024

Clements, D.R., Weise, S.F., Brown, R., Stonehouse,
D.P., Hume, D.J., and Swanton, C.J. 2005. Energy
analysis of tillage and herbicide inputs in alternative
weed management-systems.  Agric.
Environ. 52: 119-128.

https://doi.org/10.1016/0167-8809(94)00546-Q

Ecosyst.

Dekamin, M., Kheiralipour, K., Keshavarz Afsha, R.
Energy, economic, and environmental assessment of
coriander seed production using material flow cost
accounting and life cycle assessment, Environ. Sci.
Pollut. Res. 29 (2022) 83469-83482.

https://doi.org/10.1007/s11356-022-21585-0

Ercolia, L., Mariottib, M., Masonib, A. and Bonaria,
E.1999.Effect of irrigation and nitrogen fertilization
on biomass yield and efficiency of energy use in crop
production of Miscanthus, Journal of Field Crops
Research, Vol. 63, pp. 68-81.

https://doi.org/10.1016/S0378-4290(99)00022-2

Fluck, R.C., and Baird, C.D. 1982. Agricultural
Energetics. AVI Publications, Westport, CT.


https://doi.org/10.1016/j.rser.2009.10.024
https://doi.org/10.1016/0167-8809(94)00546-Q
https://doi.org/10.1016/S0378-4290(99)00022-2
https://doi.org/10.1016/j.renene.2005.04.007
https://doi.org/10.1016/j.energy.2007.08.008
https://doi.org/10.1016/j.rineng.2023.101522

AR VEO Jlo 1) oo VY 0,90 /55,5l ¢y gl juilSo 4y 5

Q!)S.o.mj 60).?‘5JL4 b.a.t).w

Ramedani, Z., Alimohammadian, L., Kheiralipour, K.,
Delpisheh, P., Abbasi, Z. Comparing energy state
and environmental impacts in ostrich and chicken
production systems, Environ. Sci. Pollut. Res. 26
(2019) 35281.

https://doi.org/10.1007/s11356-019-05972-8

Ramedani, Z., Lotfi, M., Veisi, A., Kheiralipour, K.
Energy modeling of sunflower seed production
systems, in: 15th National Congress and the Ist
International Congress of Biosystem Mechanical
Engineering and Agricultural Mechanization, 20-22
Sep 2023. Tehran. Iran.

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

Sadouni Nejad, M., Almassi, M., Ghahderijani, M. Life
cycle energy and environmental impacts in sugarcane
Pourmehdi, K., Kheiralipour, K. 2024. Net energy gain

efficiency, a new indicator to analyze energy.

systems, case study: Comparing wheat production

systems. Results in Engineering. 22: 102211.
https://doi.org/10.1016/j.rineng.2024.102211

production: a case study of Amirkabir Sugarcane Agro-
Industrial Company in Khuzestan province, Results
Eng. 20 (2023) 101545.

https://doi.org/10.1016/j.rineng.2023.101545

Sarmad, Z., Bazargan Harandi, A. and Hejazi, A. 1997.
Research Methods in Behavioral Sciences. Ageh
Publishing Institute, Tehran. (In Persian).

Singh, S., Mittal, J.P., 1992. Energy in production
agriculture. Mittal Publications, New Delhi, India.

Snedecor, G. W. and Cochran, W. G. 1989. ."Statistical
Methods," 8th Edition, Iowa State University Press,
1989.

Strapatsa, A.V., Nanos, G.D. and Tsatsarelis, C.A. 2006.
Energy flow for integrated apple production in
Greece. Agric. Ecosyst. Environ. 116: 176-180.

https://doi.org/10.1016/j.agee.2006.02.003

Vahedi, A. 2014. Study of energy consumption trends
and economic analysis of rapeseed production in
Tehran. Agricultural Engineering Research Institute.
Final report. Registration number 44831. (In
Persian).

Mohammadi, S., Maysami, M.A. Energy Consumption
Pattern for Corn Production in Iran. Dev. Journal of
Agricultral Mechanization. 6 (2021) 49-55. (in
Persian)

DOI: https://dx.doi.org/10.22034/jam.2021.44786.1155

Molaei, K., Keyhani, A., Karimi, M., Kheiralipour, K.,
Ghasemi Varnamkhasti, M. Energy ratio in dryland
wheat-case study: eghlid Township, Iran. J. Biosyst.
Eng. 39 (1) (2008) 13-19..

https://dor.isc.ac/dor/20.1001.1.20084803.1387.39.1.15.
0

Mussa, M.A., Aljubury IM. Ali, W.S. Sarsam,
Experimental and analytical study of the energy and
exergy performance for different evaporative pads in
hot and dry climate, Results Eng. 21/(2024) 101696.

https://doi.org/10.1016/j.rineng.2023.101696

Nabavi-Pelesaraei, A., Hosseinzadeh Bandbafha, H.,
Qasemi-Kordkheili, P., Kouchaki-penchah, H. and
Riahi-Dorcheh, F. (2016) Applying optimization
techniques to improve of energy efficiency and GHG
(greenhouse gas) emissions of wheat production.
Energy. 103,672-678.

Panesar, B.S., and Fluck, R.C. 1993. Energy productivity
of a production system-analysis and measurement.
Agric. Syst. 43: 415-437.

https://doi.org/10.1016/0308-521X(93)90032-W

Payandeh, Z., Kheiralipour, K., Karimi, M.,
Khoshnevisan, B. Joint data envelopment analysis
and life cycle assessment for environmental impact
reduction in broiler production systems, Energy 127
(2017) 768-774.

https://doi.org/10.1016/j.energy.2017.03.112

Pourmehdi, K., Kheiralipour, K. Compression of input to
total output index and environmental impacts of
dryland and irrigated wheat production systems,
Ecol. Indicat. 148 (2023) 110048.

https://doi.org/10.1016/j.ecolind.2023.110048

Rafiei, M. 2016. Agricultural Statistics for the 2015-2016
Crop Year. Volume 1: Crop Products. Information
and Communication Technology Center, Deputy for
Planning and Economics, Ministry of Agricultural
Jihad. (in persion)

Rafiee, S., Mousavi Avval, S.H., Mohammadi, A., 2010.
Modeling and sensitivity analysis of energy inputs
for apple production in Iran. Energy 35, 3301-3306.


https://dx.doi.org/10.22034/jam.2021.44786.1155
https://dor.isc.ac/dor/20.1001.1.20084803.1387.39.1.15.0
https://dor.isc.ac/dor/20.1001.1.20084803.1387.39.1.15.0
https://doi.org/10.1016/j.rineng.2023.101696
https://doi.org/10.1016/0308-521X(93)90032-W
https://doi.org/10.1016/j.energy.2017.03.112
https://doi.org/10.1016/j.ecolind.2023.110048
https://doi.org/10.1016/j.rineng.2023.101545
https://doi.org/10.1016/j.agee.2006.02.003

DS Jpaze ag (B pae 555

V'Y

Vahedi, A. 2017.Assessment and Determination of
Energy Consumption per Unit of Strategic Crop
Products (Irrigated Wheat, Corn and Sugarcane).
Agricultural Engineering Research Institute. Final
research report, No. 52315.

Witney, B. 1995. Choosing and using farm machines.
Land Technology Ltd, UK.

Yuan, S., Peng, S. Trends in the economic return on
energy use and energy use efficiency in China’s crop
production, Renewable Sustainable Energy Rev. 70
(2017) 836-844.

https://doi.org/10.1016/j.rser.2016.11.264

Zoghipour, A. and Torkmani, J. 2007. Analysis of the
Energy Input-Output Pattern in the Agricultural Sector of
Iran. The Sixth Iranian Conference on Agricultural
(In .Economics. Ferdowsi University of Mashhad
Persian).


https://doi.org/10.1016/j.rser.2016.11.264

