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EXTENDED ABSTRACT

Introduction

Sugar beet is one of the most important agricultural products with high nutritional value
in the world, and West Azarbaijan province is considered one of the agricultural poles in
Iran, ranking first nationally in the production of agricultural products such as beet,
pumpkin, and wheat; and on this basis, this province was recognized as suitable area for
conducting the study. The area under sugar beet cultivation in Naghadeh city is 4500
hectares and the average annual production for sugar beet is 300 thousand tons and 1620
tons for pumpkin. One of the optimization methods widely used to achieve the high goals of
the systemsis Data Envelopment Analysis (DEA). The review of related sources showed that
despite the wide range of research in the field of energy consumption and emission of
greenhouse gases in Iran's agricultural products, none have investigated energy and its
optimization and emission of greenhouse gases, resultant environmental consequences and
optimization of emission. The related pollutants in the sugar beet product have not been
discussed. Therefore, the main goal of this study was to optimize energy consumption and
reduce greenhouse effects in the production of sugar beet using the data overlay analysis
method in West Azarbaijan Province (Naghadeh city).

Methodology

This study was carried out with the aim of modeling and optimizing the energy
consumption and the number of emissions (greenhouse gas emissions) in the dominant
cultivation of Naghadeh city located in West Azarbaijan province in the crop year 2021-
2022. The sample size of the sugar beet product was 53, but in order for the samples to
express the characteristics of the society more effectively and more reliably, 60
questionnaires were considered. In this research, the energy and greenhouse gas emissions
indicators for the sugar beet product in the study area were calculated and the efficient and
inefficient units in terms of energy consumption and the amount of emission of pollution
were determined with the help of data coverage analysis, using the original version.
Frontier Analyst 4 software was optimized with data coverage analysis; the advantages of
this software include correct and standard answers compared to other non-original
software and ranking of efficient units. In addition, the contribution of each input in saving
energy and reducing greenhouse gas emissions was investigated.

Results and discussion

The results showed that the average energy consumption for one hectare of sugar beet
was 37548.49 megajoules and the amount of energy obtained was equal to 265908
megajoules per hectare. The results of average comparisons showed that there was a
significant difference between different levels of farms in terms of total input energy, and in
terms of the difference between output energy; in other words, performance for different
levels of farms was significant. The largest cultivated area of the farms in this area was
between one and three hectares. The performance of medium lands with an average output
energy of 155590.4 megajoules per hectare was much greater than the rest of the lands.
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Fuel input accounted for the largest amount of energy consumption with 38.81%. In this
region, nitrogen was increasingly used compared to other fertilizers, which is the next
energy consumption in sugar beet after fuel with 33.49%. After the inputs of chemical
fertilizers and fuel, animal manure (9.62%), machines (9.06%) and electricity (4.75%) were
among the energy-consuming inputs in sugar beet production, respectively. In addition,
with 0.26%, poisons played the least role in total energy consumption. The results showed
that the total emission of greenhouse gases was 1319 kg of carbon dioxide per hectare. In
addition, the difference between medium farms and other farms was significant in terms of
emission rates. Medium lands had the highest amounts of emissions compared to other
farms due to the larger area under cultivation and the high level of mechanized operations
and the use of more machines and fuel. While small plots in beet fields had the lowest
amount of emissions among the three grouped levels. Based on this, fuel was the most
emitting input with 54.16%, followed by cars and nitrogen with 18.31% and 16.14%,
respectively, having the highest share in the total amount of greenhouse gas emissions. The
total amount of energy required in the state of optimal consumption of inputs was equal to
36065.53 megajoules per hectare, and poisons, electricity and animal manure had the
highest percentage of reserves with 20.80, 19.8 and 10.37, respectively, compared to the
usual state of consumption in farms. Moreover, 69.4% of the total inputenergy in sugar beet
cultivation in the study area could be saved without reducing yield.

0.26 Pesticide

Labor 4.75 Electricity

3.70
Figure 1. The share of different inputs from the total input energy in sugar beet production (percentage).
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Figure 2. The share of different inputs from the total emission of greenhouse gases for sugar
beet production.

Conclusion

The results of optimization of energy consumption and emission of pollution using the
data coverage analysis showed that there is a great potential for saving energy consumption
and emission of greenhouse gases in the region. Without this energy saving and emission of
greenhouse gases, there will be a decrease in the yield of farmers in this region. Based on
this, 69.4% of the total energy of sugar beet in Naghadeh can be stored. In addition, the data
overlay analysis reduced greenhouse gases for the sugar beet product by 246.25 kg of
carbon dioxide per hectare of greenhouse gases. Chemical fertilizers had the largest share
of energy storage with 26% and fuel input had the highest share in reducing greenhouse
gas emissions with 41%. Therefore, it is recommended to carry out applied research on
determining the amount of plant needs for different elements based on the fact that
chemical fertilizers have a significant share of the energy consumed in sugar beet
production. With this, it is possible to save energy and increase energy efficiency. It also
prevents the indiscriminate and unprincipled use of chemical fertilizers that have harmful
effects on the environment. The production and use of quality fuel or the use of alternative
fuels, which should be given special attention at the national level, is another way to increase
energy efficiency and reduce greenhouse gas emissions.

134



d‘dﬁ?,&.‘)bmbu@kmm
1FI-100 o) bylows ¥+ 0,93 VE+Y ,leg
https://karafan.tvu.ac.ir/ :a pis (>

d | :10.48301/KSSA.2023.388258.2471

5

N3 i Mgi Gl (Gl i g (6551 S e (G5l 9 (U5
o3y gy Jalo gy U

) s9led Jow) ¢

s e

Tons Loy &0 Slad o))8

ul)ﬂl BN olKily ‘_;))5]»4.5 s g t_nga (s dgo 05; w\.ﬁ)‘ L;.AL.A)L{ L;W‘) -\
Oyl 630585 65 55 oD ¢ 65 )9S oIS pitunmwrgy SlSe (gwlips 09,8 ke s Y
Ol el e glad s g (8 oKl (650l Lwigs 09,8 ¢ cole i guie —¥ o

oA

Al CleYb

SFrae 55l slaania Gro 65)5laS Y game syl Jol dgm Biee (25
51 et 3 0l 55 35550 G 3 955 s ol ¥ omtle Jol2) Lol
baosls oty Jolow (slaag, 51 il sl it 5 SIS (sla3lS 2 ¢ By
ol 5o 0ads ol pd JE Blads ) aidjasir Jpame 0y 0 (DEA)
Wb e LISL 5 LIS slaasly a5 cpl 0 b ey et ollyd]
Ygame g ;5 ool 351 IS Gl o5 ol plis gy 5l Jolo mlis
10 Boslys G yas ol oo i bl co JESa 5 JsslKe YYOFAF) wid s
creizmat ol LPYIFAL liand (slassS 57 PAIAY b s gus a8lys et yotiz
2 o, SkS 1YV Bt Y g a5 5o gl (glajls L
o> |y wid iz 10 T0F Glie 4 03l (i S b acule
G pan (55lodigy ol sl Cavsas VAY ply 55 65,50 (6590, ol olazs
1OF1PA a8 ol plas lesls ibg Jdos 5l eolaial b (San¥T a5 g 65,
el (e 3l ) (o 0233 Sl 0 (b e 3w juiz IS (535
YESIYD o) pae s 08 jaiir Joarmo (LIS slals il el Loools iigs
63k 33 5l oo (i (oo 955 D S8 enSTsd ()5 0 Sk
SIS 5 ialS o e VL T FY b g aol 5 Y L, o3

sls plaisl sg 4 | slalls

gy dlie 1o £oi

VEANYNA dllio <l y»
VEYN YA e (6,550
VEYLXTY il iy

:Blg 28

SSras 35

slalls Lgl.b)'lf )Li.:.ﬂ
RVCPRvETs

Wools oidigy Juloo

5 ol Jg, 1) ghmno Dy o3
s S

r-loghmanpour@tvu.ac.ir

YOVA-FFY 1 Sig ySU 5Ll
YYAY-AYA5 : gle sLLS

0 @ () & | ©2023 the authors. Published by Technical and
Nt Vocational University, Tehran, Iran. This article is an
open-access article distributed under the terms and
conditions of the Creative Commons Attribution-
Noncommercial 4.0 International (CC BY-NC License)

(https://creativecommons.org/licenses /by-nc/4.0/)



https://creativecommons.org/licenses/by-nc/4.0/
https://portal.issn.org/resource/ISSN/2538-4430
https://portal.issn.org/resource/ISSN/2382-9796
https://karafan.tvu.ac.ir/
https://www.doi.org/10.48301/KSSA.2023.388258.2471
https://orcid.org/0000-0001-6916-9283
https://orcid.org/0000-0001-6726-3591
https://orcid.org/0000-0002-9894-9841
https://orcid.org/0000-0002-7348-2851

Ol 5 ila (b3 A1+ ) 0yl ((VF+Y) Vo o311 sole aolidas

LV R
lredad jl 8 ol Gl 5 ol e 53 Wb (238 (35,1 (55,5L8S we Y garma Sl (S b jaiir
935 B janiz) JuS 5l el SVgamme a5 53 (5,985 Jgl 45, 4 9 s Cgmme Ol 59857 50 (65 )5laS
S g pedan s 00ls pseid dslllas plosl o il ol bl (o aS 00ls ol 0g5 4, (g paiS
VY » 908 (glp g o )l Yo v a8 0t (gl el Jawgio 0 ()50 o LS FO -+ 00l )l , 4o 0u8 s
(plrord dgS pali (Byae slaosly . 55)3laS SV gaze s Slas (g (65,5LaS 50 Cawl oad (B)1S (5
6ol il o L Keiti Ol s )] Ao a5 e0s 5 ol gl 3 St oads 2ol 59 g slionds pgas
33 655 soslys Gpan il K o 5l IV ol 03y pisbagass mlie Lrals Llets 5 (65,1 B pae
&l sleollins; Syl 5 i) g9 LialS emed (aste Caw daxie CMSEe 4 e (5 sliS Sladg
ol ezl JS 5l as,s VY sga> (GHG) slailsdS (slasl8 Lol 1o (65,0LeS mam e ol 5o LY Y] el ons
a3, (o Ll 518 e 0, (slos Sils tidS Jlo Vo v gl el [F] asb oo ez 0S990 sloylS
&5y cilizre mlie ) oslarul cuslial @l 31 g dgute (cxuabs mbie @ dzgi b sl adly il 3l SIS slayl8
@ LS G5 jlanl 2alS g 655 SBran Glagkll cn ©)9p0 sy Lazme 5 sl (S (555 2
30 0058 Djgo & a5 (65l digy sla g, 5l (S Lol e S 65,0laS Gz 0 ol 5l e eolatal jglaie
Jre S SaSS ol el (DEA) laools iiigy Judow 05 o0 00 )15 4 aailelus Jle Slaal & L5 cg
& alie (DMU) 605,35 puonad slooly degearme (cod ()5 (6 503lal (gly a5 009y (g kal)l e 2L,
hol e ez il leesls gy Jelows [7] 05 g0 00 )15 @ i oo b (295 (maiz 4], 52955 2z
)38l olide & i3 Jaw (CRS) woul ulidie 4 iSsb Jow (VRS) pusite uliiie 4y CzF3b Jow Jolis
5 bosls i Judos g, 5l eolana [V] el oats LS5 (DRS) (aals wbie 4 <S5k Jow 5 (IRS)
g puiS g o, K8l (uae (L il DY gase o )0 oan VI jlasl g Brae 65, Julod g () p

Dy oAl e 43,8 15 ooliid 5 90 Los ol oo, liioxe

osibinr (5551 JS LT aislo y (iwajplob adg o ol (slaasls g (6551 &bl (b3 & )Sen g 5930
Gy s (et 30y T b o (slnsS rizmad 3o 8 ol S Jsglfo AV - 1, tsajolol 5
INT s 0y510 Jsslor 0 55kS 1Y (65531 sps00 5 VIO® 52955 4 (255 551 (25 wasils |y (35
Ol il 53 (Srnjinmms 2S5 (S SeaSTiss )Lal g (6551 B pan (gl 353 Aalllas o o Sen § Kiy
2 Sk ARV 5 U5l TV o5 & ondyiiie apmSliss 0,5 5 (e 531 JS e o8 aisls ol
(15 +) (9555 09 5 (1F) (plond (slodgS 4y Blaio 8 a0 (6551 (n yiin 45 W335 ()l T .l 03y Sl
Ol oy @l 0935 pwy lodl 50 1) B ik 5 S g 50 (Bpae (5551 e aslllae S, s [N ] o,
el YA LNy a8 joiis 6l g W B P o paiS gl (655] Cand 0yl g 0 g5 &ilabs &y sty 0ls
P 05 ol 5,50 (5551 JS o G i 50 0 Sla 531 055 8l L olo s el
IVY] s A GIha 5 VIo GIINa L oy s 5 & 453 065 (6550 Sl a0y 0B o> o

doosly ciligy Jolow 0,509, b o e Gl gy )0 I L3 Jpame 6551 L (o p 4 (RS 50
S 2o VY b Bae Ol g oy s 200 TV b g 3lgs a5 el )] 51 S s ozl , (DEA)
30 90u0,0 Y ol oldio 40 cuiS 5L Jow jo oS ols lis by bl aslools plaist sgs a1y (65,50 B pae wies
(58 2 Nl . Wog 1ISL laasly audy g ails oS asly IS 5las o Y8 (e (olide 4 cnS3h Jow
4 wilg oo @lio 4S5l ooy VW aS Lo ol 4y s aulons duo j0 AY Sl lisio 4y <S5l Jow lal 5 1S

\\id



W10 ) oyl ((VFT) Yo o 30,05 cole aoliliad g i g 655 B paro g jlwdints 9 2L )

slo3l8 Lol B pae (655 3latings 5 om0 i )0 [1Y] 05 0,58 laasly (ol (LIS (0 VU g
5 655 &S ol s anllas ol s s ala gy ol Jleds s Slél 5 o5pskeS cllas alal s Slalsls
@ ol (3 L 0 1) ) Yl sy 9 (S &S b ps aals (8 QLS e | Slies a 5YVL plamesly
S ilwaings 5l osliinl b SIS slajl8 a5 2alS e om0 sidg o liisee [V F] wols plaisl ags
S leslinl b a5 ) 5 BTl sy (lehal gl oS Bl el e s 55 (551 B a0
axly 10 anSTgs 2,5 £35S YEATIVA (i ay |y GlaildS slo3l8 58 S liae (le oo Wosls oiligy Juloo
e Jgloms 355 5 S0 551 659000 5 (e o Dl oy e Sy o [F] oo als S
Sy a8 ol i (e Sa s Syt ko g 4528 @ls g b pladl GlweS bl 5o widjuisae e
5 Sl Soogons (Blae p3 Si5 (DS (Rl (0 8,5 5 Jeanily [l 1 S (M 51 Jgibls
S35 o Az anlllnn S o 110] 0l 05 jasiz b alin 5o syt ST Im 5 Ol oS (SlapinnsS]
s 0l ol losls iy Judow g, 5l eslitud b o] uae adg 10 GlaildS sl Ll als g (5 e
0dds 053 (6331 S 5 oo o2 i (SIS UV e G UVAL i & 535,55 055 5 (6)lel ol eols (Lts aalllas oy
5 AYIFO iy By ey S SO 0 Ay g (Bl nlph o GlaldS glaslE Lacl IS elde wng
oolys i alome (S olagls Lal o 2alS VAIDL) S 4y S anST (58 Jolas o S5k AAY/VY
D el wols olaisl sgs a1, sllsds slasl8 Lecil mals JS 51/FY o 77V e 5 4 o S ga g A 2SI
Jeslez ol )0 i joiezr 0 Jgs 10 (6551 Bpae 5 (damacn; ST ) @ e 2055 )0 mes
2 oS amSTgs Joleo p 55LS VOOFIADA lullS lasl8 i i ols lis auls o sy, (o Lz 4
DIVl og 3 5 cogm il 555 sloosles & g e s (32 on Mo n) 51 5 0 dmlma JliSa

Wi S8 e GRS lagls jLasl (e 5 6551 Srae 65 Sila oS E9oge b Koo (S 5
D dslone S (S 0enST6d Jolas oSk VEPYIA (SlallS (slajls Ll (lie el ey Ol e €550
55 S lajls Lail 8 pan (5551 Ae o Sligdios (530 s92g b ol (La5 Las e qlia 49,0 VA
ol (SIS slajls Ll g ol 5l a5 5551 (mnp @ TS So e o olpl (65,9laS DY gae
el 005wl A jaise Jgame 10 ol b das e glrea¥T jLacil g5l aige 5 o 5l LU Jaore g
b o juisar Jgame oy ;o GBS Slil 2alS 5 (3pae 6551 siluange asllhae (nl o (Lol o cnlple
bl e (00 i ygd) oo ST il 5o baosls iy Jalow g, 5l oolicid

Wy, 9 3lge
2 (RS ol y) (San¥l Jlasil fiee 5 (Bras 551 siloainge 5 ilodoe San b aslllas o
el 4155 5o VFe eV F) el Sl o oS il 5o el ol s g s g e S
Sy Joiao slgp g ST b Sl Jloe 4885 OVg az 0 V8 9 B0 low adBo YVg az )0 YO (59, p ol 0 ()]
s ot e a2 il o ol 1 ol oyt 5 kS AD 3 s a1 0 V0 gl L
@ Olyise oz ol a8 S8 ool 9550 (Alie glagy asllhe (ul eSS iz jlis g0 DLl &,
b3 slatigas ol g (slel dnel (s 3l tny 0,5 00l Ll lS 5 (f3)9laS b ol 5 9555 cadl
e jsba asl iy Ve Ly aiz 3 e i (b Adl i S 285 D90 & ploaslas SWS
Slaal 4 4255 b 2leg dab i p 9 B3> (55900 28 b g basd po pd Slotuond (o) 2 sl g 00l JooSS 5 2395
5k Ol plosil (sl Lol ol ool (g Lol (sl 3l aigad wox 95150 (sl 3225 (al 5o 00 5 (g5 asllas 950
& Jyaze (ul (6l Al Vo jolaie (e 4 0 dalllas 9550 dnal 8150 la el g DM il 4

Wy



oy 3 Slaslw b3 =10+ o) oyla ((VF¥) Yo (31,8 sole aolikiad

O Al o555 onloriny Al 5l oolizul b 5 LT 5l alols s Lol 5 oS5 (e )ly oo o sdolai s
Ive el as as Jsame 1o sly diges pox>

St Sliwabl b 5 5535 jsboa asilysy baaises aScnl sl Ll ol o & OF B jasir Jsams disel oo
Al w5 L 0 adli e P ail aselr sla S Sl

__ N(t.s)?
T NdZ+(ts)?

QD)
_ tXs

Vn

Ll 1212 5 diga ez Nasgllae  Jlois! 085 0 ol Jlre Blyoul S ol oz Noalal) ol o

Y ez ddgi 50 oniliw g Lodly (555! (slgieme ) Jouar

&=y (MIUnit) 5505500 ool o
ool — Al
(vl \ag h SN -
[va] YV - h Slgol g o yiile =Y
[] OFI L sl
kg  obesd sloogs -¥
[vy] FEINF 0395
[vy] \Y/FE Sd
[v1] A ol
[vy] VY 55
vl v ol
[v] Y kg ol 355 -0
kg pye—F
[f] 144 oisedl
[¥] v Mgl
[vv] AD ke
[vy] VV/AY kwh Ay 7SI -V
kg sh-A
[vy] Yo End
[¥y] - RUEJRCEES
kg Wouiliw - &
[vy] Yo szl )
[vy] VFIA el

YA



W10 ) oyl ((VFT) Yo o 30,05 cole aoliliad SB35 155 g (5551 B pan (g 3Lwdiots 3 23!

Gl ol ol solawl S o b bl (6550 col o 5l oailw ¢ ool Joles (65,51 i Cmers 1y
S 2 Bras e o jlosly 51 S e Joles (6550 b wloads Gl Y Jga 1o eoaibiw g Woslys (sl
] oo Cawd s Y Ally 3l ooles 41835 (55,1 po 40 Ll

E I

input — lconsumption X ecinput ™

Sl 559) (B yae 835 Lo Leonsumption J5350 oo 3y Slodles Jolne (531 Einpua calad ) (2l 5
Al e 9l g2 J95Ke o 00l (6551 Sl €Cimpur § 1 9> ly o 2 (058 g A S lind g

il yo 5o Ll glrosles 5 il oo (5551 g, alie (60L5 (6999 U 55 (SIS (gl ks aalme s
w3 S S 5 ool slp SO sl 1 (e Glgie 4 anSTen ()5 B 44 Jlake g oad oy dbg e
ol 5o aSTgn (p S sauSoll laooly oo il a b SIS slol8 ouisS piie slooolys .ol onls
il oo i S8 5 poos (pliond (SlassS (S g dantle i Jald iagsy

hilige s 4 ¥ dlal) 55 sl lmoslys 1S s (sl SIS (slajB 0 o5

GHGemissions = Slconsumption X Ecemissions (9}

Bpan JoioSTeonsumption <)L 4>y 4 aslys o 5l CO2 2,5 skS Lazl oyl GHGonissions «alasly ol o
Y Jgaz 0 &S oolys o gl o sl Lasl co po ECoamissions 5 abog po a>ly 4 azgi b S axly 40 oolys

Ive el et ons @)

(S iyatis ool gly slaills slajlE wid o jlibiwl ol o .Y Joua

SenS150 (5255 5le Y
&P Oty ? L
[vsl o[-V MJ bayeilo -
[vsl Y8y L RS,
kg ot oS Y
[val WY SR
[vol -IY Jow
[val -IY ol
kg ey =¥
0] 2 SiSaale
[v] o Sl
[] /4 S
[ NI kwh Wy S -0

ooy bl jo caalllas 5,50 Y game 51 S 2 51y (DEA) beools siiingy Julo jloslatnl b iogs ol o

i GRalS e s 0335 et 00lgd 2 (gl 00 05035 polie 5 00ged gy 1) (B pae (g3 ST IS
(DMU) (5,5 pwonas axly G dalllas ol 50 axly 5l jelate .o e 00lgs digy polie (wlul » 5 (glallS 58
T 9853959 U 4 S A Jpame (sl oailin (655l 5 (6551 slaosly el saiSudg Sy Sole 4y

Y4



Ol 5 ila (b3 A1+ ) 0yl ((VF+Y) Vo o311 sole aolidas

Lo Shos & S (5999 loooled S8 Glol & azgi by Golud (ol s a8 5185 5o laools gy Lol
1570 (699,9 0 (BCC) jusite wuliie 4y 2iF 3L 9 (CCR) ol Lulidio 4y S5k (slo oo 5l oolaul b g (5 5
85 D jgo bools o g 4y je0 4y pladl

dilaie ;0 widjaske Jyame ly GBS slajl8 155 9 (655 slaarld denlne  opdle (tagy cal 5o
osls gy Jalow <SS a4y Sam VT il 50 5 (651 Gy 5 51 LISL 5 IS claaorly (yusd 5 dnlllns 5,50
a5 b T O yeo laosls idigy Judoi b (gluasgs 4 sladl Frontier Analyst ¥ l58le 5 Lol dses 5l eslazad b
IS oty (525, 5 ool o (585 oo & o il 5 e (sl ol o] (sblse ele 5
A0 oy GRS lasl8 JLasil ralS g (65550 5,,53 50 oslys 31 S 2 mies (ol ogdle .l 009

A8yl Gl 50 ouiliuw g ool (651 Judens

gl a0 a8 o CuiS ) Gl sl sl ol (551 5 ool 351 Srae Gl T Jgua 5
e 5 Js3lKe YYOFAFR 08 i S Sy gl (6551 G pn Lanagie ol i gmlis el o &l joSike
S 6 e cilizes by 4 0I5 L5 (Silis Slglio gl 05 Sy 335 YFOR- A 4y il (53,
gobw sl o Sles Koo Sike 4l (29,5 (6550 o Dol S 519910 S92 (699)9 5351 S Ll (6l gne
ABbse GBS 4w b SY) lacany o adlaie ool g)l3e S5 ) mhaw (p i S 3 dae g)le i
St G ook Gl 4 S 55 o3l V000 /T (Sl (295 5551 L awgie slace) 3 Shes
5] 3l b o el Lasto 5 5y glacyme; 10 Slgol 5 apaitle jl oolid LiuliEl el il anle pre
lrord (B398 B ras (Ml s o LSl il S5 Sl o) 4 Sl Sy Sore) (B pane
S5 5 S Slaime) & Sl baime) 3l 09 )5 (nl 3 (Bras $551 €5 (o FVL Seb Lawgie Glacne; )
Ul el oo il 51 it Jasgie 5 55 slogonss 53 o3 Slelos o Sl 4 s b sl o0
ilaie 59158« rme 83151 281 b ol Lol 0l a1 5208 Lcyn) (0 (S il b pae 2 0o
e 2T Byan slasgS A jo losls )18 355 IS j5s ;o 1) Bran (Ll plerd pyens diej 5o
S 15l e 039 7S ol (sl s g amils bapaj o & S | (550t 955 Bpae Lagio
S lgi o0 &5 Al oo (Sxio (Jpaze 38 0 el (Al Ojg0 45 (5355) (5o 355 3l SasS slane;
2 5 SYIoedle by Guiiz Sl )5 & o g b oy 3l 00lol o 3l Slikos ol oo A0 Ly
Syl g oy Jeame cpl cils o Cogu (Y B pan a5 0 15 o ploxil 0586 & 50

S0 5 J53450) 00k (i i 5 iy Jguamo il 59 o0ilis 5 ooles (53,1 Y Sz

(HLSR) 6 51l duw O yo ) (G0 45
ibe $) e} 29 (o) (G909 5 e
OV Sy (F-) buwgio (<)) oS

Woolys — il
WAVAY  VAdNA VSV YYANY G5 oy -
TEAY AASFA VAAYY Y OV RN cesl g laile-Y
VEOVY/Y  FYYVILD YavvIve YYYYIVY ORI
lasss -F

¥,



WA-180 ) oyl ((VF+Y) Yo (31,05 code aolibiad g IF 2 5 6551 e (g 3wt 3 203!

il (HUS) 03Il dw 38 (ywo) (G09S i
T NS,y (D hege () Ses ’
VCAYVYD YAANAD FOAY/YD \YO./f 595
ARFAIIAR] YYNYAQ [4&¥4AN VAN - Sd
YNNY \laiAid YeVIOY LRVANS w3
YYITA INARG YY/fY \il<d S5
AR AN av- AARTA Yy o8 35
pyow =0
Y/ay AR <A «|N¥ DS 0l
\NYY NI VoYY A7AN AN
\AAN YV/YY v/ NAY oS ale
) - O/AY YNYY l4lied VO/AY N -F
YYAY/AY INEIEAY VAYY/AY \Ye/q¥ Ay iSIFY

FYOFAFA  V-FYVIYC  YAVAVYAD O sl 5y S

odiliw - &

YEOQ-VF VOOFVYA  \000a-faD YRV g i)

Ll e &)l5e Alisee olaw b &bl WS y0g s Kby oSl B9 >

bl o ools ialed S 5ol el [0 auBjaise Se SO ciS (o (6550 sleoslys 51 G e

[y 6551 Sran (e fn i 20,0 YAAY b Cogus o0lgs widjaiser Jyams o0)ly0 ool &l Slrnog & azg
3,8 o0 1,3 colails oo WogS plus g Cod (gloaislid jobody 590 cddlain (l o el 0ol plais] se5 o
o3hailay g culio oolaul o jls )18 aid a0 (655 Bras gam Sl 0 woys YYIFA L (g s oS
3 il @ 53l g e (65,5la8 GLaliin S basg enlio (o615 sl 5 sy 35S sl b 5 LaosS
S S 53,5 (o5 p e b cslio (65,055 sla g 5l eoliul uizmed all aLild 555 B pae alS
i 4 ot Wlg o 58 ddlate ;3 Cnlio locyiile loslaiul 08 8 oo dilais J0 Bpas CS g ialS Coge

sl 4l CS g (655 B pan uals o

0.26 23
4.75 A i

(SRS (595
3.70

(w0 39) 98 yusazr audgi 50 (69959 (§5 51 S5 3 Ao (Grosls e Y S

\Ag|



ohles g (Flokw oL W18 ) o5lods (VF+Y) Yo (8,15 code dolilad

43 (L FIVOY gy S 5 (/15 Lo pale (L AUSY) Slasm 055 g 3 mloons (5055 (slooslys 5|
S5 3 G55 S T IYF L g iz iy 5, 3l 3 (5551 0025 e (sbodis 37 el
Loosles ¢y 53 (5551 S pae o NV e g Sy o fosgs alie s yo il odge 1, JS By
ol 08 otz Jgamo o sl O YY) dipa 2SI 5 (LYVIY) Cgus (LED V) (30550 055 4 bogso
a0yl ke Jlme oz

a5 jebles .ol ool ools Lid F Jga 10 dslllas 5 50 WY game I S o (gl (6550 Gl ali polie
o a s @550 oL Slade o 3L Gl VA L o] oo Sl a5 (6038 Slge 3 45 w8 0 &8, el
S lalamde BB jsbay SV game plo & Cand (89 9 508 (LS (295 5551 Jole 1) g DY paze
SV oo @ a5 b (599)9 351 5l (295 S35 Sl S)le @ b (55l (AL 8938l ke ires
el Jgaze Gl gl YYAYOR Jlade 4 (85 5 (698 DY game (295 (5355

Vb b o s 4y 35 i el 0 ) F g 10 3 gm0 s (sl 6551 cilieo JISE 0o 0
Sl do 0 Jgamme cpl 10 0 pains (6531 5 G 1OV/F L 5 4 i s (6550 2o 30 oleands sloogS
oRelS lacass 5 655 hom 4 axg b oS o pdisaes 65l i S iy ST L pdilnees
Do o s |y anllas ol Coal Gl 4 393 £a090 ()l jael pas o SVl

Andllae 0590 Y guaze Sl 50 (65 ¥ JBCE! 51 G 32 ot 9 (5551 SRS L (a0 F Jgur

05 yliw poeils a>lg ]

VI-A - 3 @l -
VAY kg/MJ 57 S0V
-0F MJ/kg o 531V

YYAYR MJ/ha &5 A 00938 -¥
iz 7. oo (55 -
ov/¥ /. ek o 5551 ¥
NO 7. 2dgass (g5l -
/0 7. dglaac o550 -F

Jyamme 3| a8 Cole 4 4 58 dalone Y10+ 1) (cmiploly (655 Cos [N] ) )1K02 5 550,81 el 51 2en
b ez bl 08 jatie 55,50 590,00 VY] e Slomd izmen 2 bl (a8 aiaz) aslllas 550
0dd wyped j0 ol dalllae (5551 (5)90,0 3l 45 oyl Cawst Jo3lKe » Sk VIVE iy Iy o lase
Sl Jbre gz bl 18 00les Bran Fowlio Sy pow 90 Soc sauas lis a5 bl oo e (2 ¢ b,
PSS oy Jgamo (liee 4z & (555 9350 2 Bran il o a5 cud Gl glire & (5351 900 2o
L 2l Gl 4 (g0 claie 50 50 alie Jgame 6551 (55900 polie (b)) Ao ul8 b1 05 o0 055
53,51 ezt [, VOV 1, g 5551 oS [VF] S 5 s Sty comizmad 55 (0 (B re (5351 2330

NVEPRVE PO PP PHE AL v S O Ry WE )
O » zels e o lis 0B jaiiz o 6l 1) ae ) he o dw bl p SIS glajlS ii e O Jga
Eolyo G WS riman g LS 5 anSTgs ()8 £ 56k YTV SIS ojl8 s S lime a5

\FY



WA-180 ) oyl ((VF+Y) Yo (31,05 code aolibiad g IF 2 5 6551 e (g 3wt 3 203!

9 SiS ) gl g Sy o @ fagle (sl 09 Jlocme Sl e Blod 5l gl plo b bawgie
351 &30 oy Cod p25 e (i gl iy SSpes 5 Latle sl ool 5 o lSe Slilas (YL (5
NS ol ganeg S el e e 3 ;A5 e (p eSS Jaiz )lie 10 S lagme; Sl

(LSRR oS80 (3055 0,5 gl 08 sy Jguamo dalgi 10 (IS (S35 1l (ylme O Jgu
(LSR) 031l auw 55 (50 Gude0g 5

P (FAS,p (F-)hwge (1>)Sey oW
YV v YO % laseilo -
A Y-q ¥4y N RS
oloows glasgs—Y
YAY 04 Y. Yo 395
1\ f ) ¥ e
N Y y Y oty
pyos ¥
i . ) \ S oyt
A i 0 \ Sz
2 5 VY ¥ oSl
a) Yy oA y g iU -0
1¥1q YA-b vfvab yava Sl Glasls a5 5

ol (aseive S 0 widjaise oy gl SIS bl i S ol o slisil slvosls 1Sy o o

ANV Lo a 05955 5 Lopmdle 01 51 5 0052 00led (2525 TOFNS b crges ol (2

i A e S @l g IS 0 (izmen oy )l RIS glaglS a5 ST e 50 1 et (0 5YL VPUNY
Bog s J5 jLal o 1) 8 Lo duo oy S o /0 g Lo NP L

T2 1% 0%
IVEPRCE T ..\.Jg.v ‘_gb.g ‘5|43|:’df ‘_gl.bjlf e J5 il alize gvoolys PUYVOR S

\FY



oy 3 Slaslw b3 =10+ o) oyla ((VF¥) Yo (31,8 sole aolikiad

poS g 5 SIS (Slasl5 155 S e alin Loy haoeass b aslllne S o [Y0] o) l5em 5 o 03
o3l el e o)San 5 QL (rizmen Waga 3yl S COZ o SolS AVEAY 1) il i
i) JESe 2 008 ST (60 Jolae @S9k VEPYIA L, (g o (linw e €)l50 W3 j0iier CuiS' )3 (sl
aib ity Jpame SiS GBS glajlE 05 e 28k s e alie Jpame b)) 4 x5 b DAl wio s
el (o aslllan 390 adlaie) 0385 (i 0 ;5 Jgazes (pl SuiS ) i COlie 4 (g Ol et )

a8 yuide ClS 53 a3 245 g (B pan (6551 (s3lwae

50 00 gy Sy £ gg0mme 1 ulud ol el oals eols lis S 0 CCR 4 BCC slo Jow ol
oobol a8 el J 0 plgoog Vo8 LS 0 5YL gl 5,6liaS Y8 LCCR o Gulasl 00 s s
axly Y8 ol 5w wliie SIS lade fyuizmas ol axslin V a5 8 SIS Gl 5,0laS OA BCC o
2 &S goxly Y8 a8 el o] bde S5 5 (8 S5 50 LIS slaasly slaws gglus o ael cassay V4l
O g0 VY G caul S5 4 p3Y i LS 55 BCC Jaw o lalad o 3,20 15 CCR Jow Ll
LT 01555L8S 5l oizran ol 0392 il (sl 0l (lidie (092 conliah Lo 4 (8 S L (el (28 S
Jolo mls 4 az g b ilosgy V U </A oagasms jo alls 8 oS g 28 LIS gyl 5,0las ¥ g VW s 5
ST o el s 4 LAFIOY jeome (639,5 CCR Jow b aidjoisz Jgame ;0 LISL g5 (8 o5 nSile
Ay 25 50 4 allg oo ST ooty o 25,5 lime ile Sl b g 04 colaiwl boslys 5 Koo AT/
Iyv;vsl

B gl50 s Hlis mlbs e oo plis ol elgl a5l 1) o o saaSadgr ol elas gl 3 Y S
LG &l50 6l gz oloie 4 as 0 Y0 g WV Y (Ve AF slawd @y g wog £)l50 o 3l 51 YO 4 F YY) F
LB &)l5e onos; 53 Ngd (e @ o (e & (i (2345 50 Slass &STIS 050 51 oS ja oy (e
&l @ Jlade 0l (Byme as)ie (0 LI (lgie 4 VY o)led oo (ol pls (28 )5 wsnles 3 6 5YL B o
o, (V= 0) (liae 0 loosls adS 511 055 B pan e aiil ;0B Wb laac 50 51 plaS o a5 ol pgpio (ol &
IYV] (oo o las 1) 1,56 oy o, Jlaie 0) caul LialS adgs oliue a5 el g aims ials

60 -

40 -
B el

30 - WAl 8l

20 - ke 25

0 T T T T
0.2to<0.6 0.6t0<0.8 0.8to<1 B1Y

S 151 5 3138 ik SISy 338 Sllyd Y S

YFF



WA-180 ) oyl ((VF+Y) Yo (31,05 code aolibiad g i g 655 B paro g jlwdints 9 2L )
oA 43‘)| 4 JS» )Q w)w u‘))jLMS 6‘)’ i LgLQ‘j“)lS)SLb 9 J.BLD ‘)L:..x.c db}u‘ ‘u:il.:..a ):OLQA

ol 0l s 4

O gl peils )0 8 ik o (sl (91339l alize b o)l iliso poldo £ Jguor

Al Sl jleedlpl pSike Olowe
Vee oYY NA “IAY s
Ve “JAA RN A% A Sl
Ve -y VY “IAD oo 2L

UL“" |) 038 Ql;;.a)ﬁ,fb)e ~.\;;‘5)..\,.az.'>"? ..be 6‘):’ oP.S QoS g ol o)::'>.5 63]3‘ i ngj.‘a‘ )ioLS,oVJﬁ..\?

YEFOOY ol booly dige Bpae cdla 10 5Li 0590 (65,5 US i w00 o0 lis lis oS jsbjlen 0o o

iS5 S (699, &5 3l aoye TP uoren i £l 50 (Bras Jgere Sl ) s 0,50 wo o
Oy alez 0,53 JlE o Sloe alS g0 aslllas cov ddlaie jo 08 0

OO (gl peil 50 W8 ik (gl (65 00l 0 juBd g Al polie Y Jgu

2 3 . e . o
(LS 5 J93) (LS » Joibe) (LS » J93l5)
Ve VEV/AD \YOVIVE Ay a SSN o)
SIVY YVFA Y19 YRIYVA gl gl paitle -
VYo 1A+ VPFAV/YY VEFAFITA OESWR ¢
lords slwogs ¥
YISY TAY/AF V- FYATA Ve AFAYO e
YIeN AR'AY V-FE/YY \ - AYIOY ad
YI#N Y#IVO AARIZYA \Anlias ooy
YISV VY YYIYF FY/FA 55
pyerd
Yo/ “IAD AT 11 iS4l
Y-/va YIAE \FieY \NTY BANS
Y-/A \F- 0 #1/-9 YYD oS ale
VA YOY/fY VEYAVNA \YAY/7# Ay SI-F
VYV YYNAO YYVY/Y- YPOY/Ps g 955-Y
#IFA YIOA V- OAY VAY/FY A
fI54 YYYYA0 NN FYAFV/OY odlgs g5, JS

GLWM LgLQs&; £ oﬂ.">f> e (2 i 00D o,:.&ﬁ L§))"‘ Jf)‘ PRI UL‘"‘" ¥ Ji.i))o 45)5.100149
50 ool ol 49y 9 Byas damsylis ol cpl il alils 3l LY« b ay 5SI 5 7YY Sl 05 9 7YF L
oolainl g roro ol gl @3 I O g0 S &Lmui%ujij ol 5L (bl 5 (20065 sl dalllac 5 90 ddlais

FO



ahSed o Sloske (b3 18+ ) 0yleds (1F+Y) Yo o818 solke anlibad
SrogS Brae ualS 10 Wlg co juw OSS g CawgreS GlogS 0,15 «glis (! yo apeS bolgils LS ;)
a5 Col (5,Lo] lads slaws (g 0l bl ) dt 1Sl G pan (39 YU il dsbe 4535] slodsS o394  olionss
3l g w iz oS ol 5l YL gl 5 s

Wy S 9o
/Y. Al

W j0iiz )0 (5551 (53w yuS 53 odld 31 G ke F S

Ol |y wB)aiia oy 50 (6551 st slaosly Jlosl &j90 10 GRS lajl5 125 gy yo gl A o

ceb Egoima yo as [ATY) )t&ﬁ » ..x.....S\(_go u.a; ﬁ)f?LS V-YVIVE )_"]3 )l.w.».al JS ul).w wLw‘ U”‘ R AR (0

e g ca B pas gole Sl dy Cad (IS ST 60 ()5 # 5 LS YEFIYO 0gu o JLiisl e ialS
292 3595 995 3 iyl g slroslys 4 bogy pe i i 4 a5 ke yidn

(HUS2 g9 oS 160 (30 5 0,5 6lS) GlailadS gl s jo ool cidigy Judoni gl A Jgua

AL ARl ko g e Pl ko ol
FUFA VavYy VY lapeilo -
V- VEA £V Vi f OES
lrord sloogs Y
FY/FA VFOION Y Y\Y O
Y5 \WIoY W e
-I54 VY i} oty
ey —F
Yy -I5Y ¥ oS el
Y ¥I08 A Uz 8
VIA- AR £ S Gile
YNAY YN i\ iy 2SI -0
YEAIYO V-YVIVE WYe Gl glals e S

\\id



WA-180 ) oyl ((VF+Y) Yo (31,05 code aolibiad g IF 2 5 6551 e (g 3wt 3 203!

S (gl ools iaudgy Juow 3l oolaul b ;MYT)M Sals o Laail slaoolyd 51 S o ppgew O US55 0
/f\ L’w)"\"u)5)""’ lehu.o...wLn ‘CA.>5M) sl OL""’ GJLAJ N PR OQ‘QJ‘JE u“".‘.L"‘ uo)umd.é)m JM
O g (Slg s Brizes (o ol plaisl ogx 4 | GlalxlS glalS i ralS 1o mpew oYL TN g Ve
VOOFIADA 1) (g lisn Jloweloz bl jo w8 jaise Jgame S (glp Gl sl Ll e [vv]
5 g D3l 355 & bgypo s (e e (a5l aS 0,8 0500 S )8 ST (50 Joles o SoLS
g LYNYE g L YNIEE L FIYY e b i 4 3

S e R NPT OH AN
/A1 1Al A

B iz algi (gl (S YT i Ghals 5o jLail sbooled Ky e & JSs

8 85 o
Jyaze oy Blle o GllHS bl Lail 2alS 5 (5551 Srae siluange @lp adlas al 5o
Jelos 9,008 LI (oS oy jasids jolaie 4y leosls (cilgy Jlod (bg) 5l oo (i ol 55 i joiser
e 6551 5 eSiln o5 wiols s 3o (ol qulis o ool (SIS slajls el g 3 (5551
a9 Jo5sKe YO V/F Jgamo ol 3l onilins (65, Jlaie g Jg5Ke YYOFA/FA 0 juse LS S oy (ol
3 nasles S (55,1 o et 3,5 e SIS Slasls S 1 08 aenSls o5k WY+l
3579 5yl gme IS (LS s (Vb 5 )L 4w Sy G LSe Su ) el s )0 Jgazme o Slos
TOYNEs IYMNAN o5 5 a4 S g oolys 4 SlallS sojl8 il 5 JS (65,51 B pan g (YL 5 s
Ty a8 0ls i laools gy Judoos 5l ool b (San¥T 25 g (65,50 B pan g5lwaigs ls o)l Gl
0535 ol &S enl gy )l S5z g altlaie )0 IS Slajl5 145 5 (655 S pan Gl )0 (25748 o sl o0k
FIPA ool (l 2 09 ablaie (nl 3o (el Jgpamme 0 Shas e alS 2l Gl slajls 525 5 (555
Cely Wools  caidgy Jlod yuiomen (il ol 0058 CoblB conds liw ol jo widjuse IS (655 5l asys
Ga3l5 31 S (18 aoSliss Sk VEFITO lian & i siir Jpame sl SAISIS sl s sals
e VLBV L g oaleg 5 7 YF L (550 (5 0,058 3l ot oty (lemncd 895 s slailsls
39 605 Sladss plxl a4y 998 o0 oy cplply ol olaisl ogs 4 ) GlaldS slajlS ui el o
Srae 55 3wz d P e bt S0 a5 bl (ol i yolis 4 oS 5L Ol e 3590
e w28 5551 G G0Vl 5 635 Gran 0 9zadie Gl S ol bl 1) aid et o o

\FY



Ol 5 ila (b3 A1+ ) 0yl ((VF+Y) Vo o311 sole aolidas

Bebes §xS sz W)l (aoe Cuny 0P SIS plierd SogS gl 18 g gy 0 Bras | e
09 o axg5 o] 4 Wb ko v 0 a5 Kl sl gl eslainl b coaS L e gl eslainl g odg

o LglASL?'c.lf Lglm)'lf )Li'.;ﬂ u.,.:elf ) Lg})ﬂ 590542 u...al)sl 6&50\) )'l )ig'a é&

References

[1] Pishgar-Komleh, S. H., Ghahderijani, M., & Sefeedpari, P. (2012). Energy consumption
and CO2 emissions analysis of potato production based on different farm size levels
in Iran. Journal of Cleaner Production, 33, 183-191. https://doi.org/10.1016/j.jclepr
0.2012.04.008

[2] Loghmanpour Zarini, R., & Nabipour Afrouzi, H. (2020). Estimation of Energy Balance
and Greenhouse Gas Emissions in Dairy Farms (Case study: Qazvin Province). Karafan
Quarterly Scientific Journal, 17(2), 13-21. https://doi.org/10.48301/kssa.2020.119204

[3] Mousavi-Avval, S. H., Rafiee, S., Jafari, A., & Mohammadi, A. (2011). Energy flow modeling
and sensitivity analysis of inputs for canola production in Iran. Journal of Cleaner
Production, 19(13), 1464-1470. https://doi.org/10.1016/]j.jclepro.2011.04.013

[4] Khoshnevisan, B., Rafiee, S., Omid, M., & Mousazadeh, H. (2013). Applying data envelopment
analysis approach to improve energy efficiency and reduce GHG (greenhouse gas)
emission of wheat production. Energy, 58(3), 588-593. https://doi.org/10.1016/j.ene
rgy.2013.06.030

[5] Tzilivakis, J., Lewis, K. A., & Williamson, A. R. (2005). A prototype framework for assessing
risks to soil functions. Environmental Impact Assessment Review, 25(2), 181-195. h
ttps://doi.org/10.1016/j.eiar.2004.02.003

[6] Zangeneh, M., Omid, M., & Akram, A. (2010). Assessment of agricultural mechanization
status of potato production by means of artificial neural network model. Australian
Journal of Crop Science, 4(5), 372-377. https://doi.org/10.3316/INFORMIT.41475
2288850294

[7] Erdal, G., Esengiin, K., Erdal, H., & Giindiiz, O. (2007). Energy use and economical analysis
of sugar beet production in Tokat province of Turkey. Energy, 32(1), 35-41. https://d
0i.0rg/10.1016/j.energy.2006.01.007

[8] Nabavi-Pelesaraei, A., Hosseinzadeh-Bandbafha, H., Qasemi-Kordkheili, P., Kouchaki-
Penchah, H., & Riahi-Dorcheh, F. (2016). Applying optimization techniques to improve
of energy efficiency and GHG (greenhouse gas) emissions of wheat production. Energy,
103, 672-678. https://doi.org/10.1016/j.energy.2016.03.003

[9] Patil, S., Mishra, P., Loganandhan, N., Ramesha, M., & Math, S. (2014). Energy, economics,
and water use efficiency of chickpea (Cicer arietinum L.) cultivars in Vertisols of semi-
arid tropics, India. Current Science, 107(4), 656-664. https://www.jstor.org/stable/2
4103539

[10] Shamshirband, S., Khoshnevisan, B., Yousefi, M., Bolandnazar, E., Anuar, N. B., Abdul
Wahab, A. W., & Khan, S. U. R. (2015). A multi-objective evolutionary algorithm
for energy management of agricultural systems—A case study in Iran. Renewable
and Sustainable Energy Reviews, 44, 457-465. https://doi.org/10.1016/j.rser.2014.1
2.038

[11] Azarpour, E., Moraditochaee, M., & Bozorgi, H. R. (2012). Evaluation energy balance
and energy indices of peanut production in north of Iran. African Journal of Agricultural
Research, 7(16), 2569-2574. https://doi.org/10.5897/AJAR11.1897

YFA


https://doi.org/10.1016/j.jclepro.2012.04.008
https://doi.org/10.1016/j.jclepro.2012.04.008
https://doi.org/10.48301/kssa.2020.119204
https://doi.org/10.1016/j.jclepro.2011.04.013
https://doi.org/10.1016/j.energy.2013.06.030
https://doi.org/10.1016/j.energy.2013.06.030
https://doi.org/10.1016/j.eiar.2004.02.003
https://doi.org/10.1016/j.eiar.2004.02.003
https://doi.org/10.3316/INFORMIT.414752288850294
https://doi.org/10.3316/INFORMIT.414752288850294
https://doi.org/10.1016/j.energy.2006.01.007
https://doi.org/10.1016/j.energy.2006.01.007
https://doi.org/10.1016/j.energy.2016.03.003
https://www.jstor.org/stable/24103539
https://www.jstor.org/stable/24103539
https://doi.org/10.1016/j.rser.2014.12.038
https://doi.org/10.1016/j.rser.2014.12.038
https://doi.org/10.5897/AJAR11.1897

W10 ) oyl ((VFT) Yo o 30,05 cole aoliliad g i g 655 B paro g jlwdints 9 2L )

[12] Reineke, H., Stockfisch, N., & Marlander, B. (2013). Analysing the energy balances of
sugar beet cultivation in commercial farms in Germany. European Journal of Agronomy,
45, 27-38. https://doi.org/10.1016/j.eja.2012.10.004

[13] Taki, M., Ajabshirchi, Y., Abdi, R., & Akbarpour, M. (2012). Analysis of Energy Efficiency
for Greenhouse Cucumber Production Using Data Envelopment Analysis (DEA)
Technique; Case Study: Shahreza Township. Journal of Agricultural Machinery, 2(1),
28-37. https://doi.org/10.22067/jam.v2i1.14291

[14] Mostashari-Rad, F., Nabavi-Pelesaraei, A., Soheilifard, F., Hosseini-Fashami, F., &
Chau, K-W. (2019). Energy optimization and greenhouse gas emissions mitigation
for agricultural and horticultural systems in Northern Iran. Energy, 186, 115845. htt
ps://doi.org/10.1016/j.energy.2019.07.175

[15] Zaki Dizaji, H., Haroni, S., Sheikhdavoodi, M. J., Safieddin Ardebili, S. M., Gonzalez
Alriols, M., & Kiani, M. K. D. (2021). An investigation on the environmental impacts
and energy efficiency of biogas and bioethanol production from sugarcane and sugar
beet molasses: A case study. Energy Sources, Part A: Recovery, Utilization, and
Environmental Effects, 1-15. https://doi.org/10.1080/15567036.2021.1898493

[16] Elhami, B., Akram, A., & Khanali, M. (2017). Optimization of energy consumption and
mitigation of greenhouses gas emissions of irrigated lentil production using data
envelopment analysis. Iranian Journal of Biosystems Engineering, 47(4), 701-710.
https://doi.org/10.22059/ijbse.2017.60264

[17] ShirvaniBoroujeni, M., Zaki Dizaji, H., & Soleimani, M. (2020). Investigating environmental
effects and energy consumption in sugar beet production and predicting product yield
using ANN and ANFIS models in Chaharmahal and Bakhtiari province. Journal of
Researches in Mechanics of Agricultural Machinery, 9(2), 107-118. https://jrmam.s
Ku.ac.ir/article 10148.html?lang=en

[18] Babaeian, M., Tavassoli, A., & Salehi, M. H. (2021). Quantification energy use pattern
and greenhouse gas emissions in an agroecosystem (Case study: Farms of sugar beet
in Hossein abad village of Shirvan city). Rural Development Strategies, 8(2), 201-
212. https://doi.org/10.22048/rds].2021.280684.1930

[19] Mobtaker, H. G., Keyhani, A., Mohammadi, A., Rafiee, S., & Akram, A. (2010). Sensitivity
analysis of energy inputs for barley production in Hamedan Province of Iran. Agriculture,
Ecosystems & Environment, 137(3), 367-372. https://doi.org/10.1016/j.agee.2010.0
3.011

[20] Nabavi-Pelesaraei, A., Abdi, R., Rafiee, S., & Mobtaker, H. G. (2014). Optimization of
energy required and greenhouse gas emissions analysis for orange producers using data
envelopment analysis approach. Journal of Cleaner Production, 65, 311-317. https:/
/doi.org/10.1016/j.jclepro.2013.08.019

[21] Zarini, R. L., Yaghoubi, H., & Akram, A. (2013). Energy use in citrus production of Mazandaran
province in Iran. African Crop Science Journal, 21(1), 61-65. https://www.ajol.info/
index.php/acsj/article/view/86109

[22] Lal, R. (2004). Carbon emission from farm operations. Environment International, 30(7),
981-990. https://doi.org/10.1016/j.envint.2004.03.005

[23] Nabavi Pelesaraei, A., Shaker Koohi, S., & Bagher Dehpour, M. (2013). Modeling and
Optimization of Energy Inputs and Greenhouse Gas Emissions for Eggplant Production
Using Avrtificial Neural Network and Multi-Objective Genetic Algorithm. International
Journal of Advanced Biological and Biomedical Research, 1(11), 1478-1489. https:/
/www.ijabbr.com/article_7973.html

1F4


https://doi.org/10.1016/j.eja.2012.10.004
https://doi.org/10.22067/jam.v2i1.14291
https://doi.org/10.1016/j.energy.2019.07.175
https://doi.org/10.1016/j.energy.2019.07.175
https://doi.org/10.1080/15567036.2021.1898493
https://doi.org/10.22059/ijbse.2017.60264
https://jrmam.sku.ac.ir/article_10148.html?lang=en
https://jrmam.sku.ac.ir/article_10148.html?lang=en
https://doi.org/10.22048/rdsj.2021.280684.1930
https://doi.org/10.1016/j.agee.2010.03.011
https://doi.org/10.1016/j.agee.2010.03.011
https://doi.org/10.1016/j.jclepro.2013.08.019
https://doi.org/10.1016/j.jclepro.2013.08.019
https://www.ajol.info/index.php/acsj/article/view/86109
https://www.ajol.info/index.php/acsj/article/view/86109
https://doi.org/10.1016/j.envint.2004.03.005
https://www.ijabbr.com/article_7973.html
https://www.ijabbr.com/article_7973.html

Ol 5 ila (b3 A1+ ) 0yl ((VF+Y) Vo o311 sole aolidas

[24] Pishgar-Komleh, S. H., Sefeedpari, P., & Rafiee, S. (2011). Energy and economic analysis
of rice production under different farm levels in Guilan province of Iran. Energy,
36(10), 5824-5831. https://doi.org/10.1016/j.energy.2011.08.044

[25] Ghahderijani, M., Pishgar-Komleh, S., Keyhani, A., & Sefeedpari, P. (2013). Energy
analysis and life cycle assessment of wheat production in Iran. African Journal of
Agricultural Research, 8(18), 1929-1939. https://doi.org/10.5897/AJAR11.1197

[26] Ghanbari, M., & Dehghani Soufi, M. (2022). Determination of Physical and Mechanical
Properties of Lunar Cabbage. Karafan Quarterly Scientific Journal, 18(4), 133-144.
https://doi.org/10.48301/kssa.2021.257384.1275

[27] Mousavi-Avval, S. H., Rafiee, S., Jafari, A., & Mohammadi, A. (2011). Optimization of
energy consumption for soybean production using Data Envelopment Analysis (DEA)
approach. Applied Energy, 88(11), 3765-3772. https://doi.org/10.1016/j.apenergy.2
011.04.021

Vo


https://doi.org/10.1016/j.energy.2011.08.044
https://doi.org/10.5897/AJAR11.1197
https://doi.org/10.48301/kssa.2021.257384.1275
https://doi.org/10.1016/j.apenergy.2011.04.021
https://doi.org/10.1016/j.apenergy.2011.04.021

