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This research was done with the aim of checking energy and economic indicators and the
amount of greenhouse gas emissions in the production system of two products, tomato and
onion in 2021 and 2022 in Alborz province. The information required for this research was
obtained through interviews with farmers and completing questionnaires. The results of
this study showed that the highest energy input, energy output, and net energy in onion
were obtained in Savojbolagh city at the rate of 21324.8, 105600, and 24275.3 Mj.ha™?,
respectively. In tomato, the highest input energy, output energy, and net energy was
73799.8, 56000, and -13495.4 Mj.hat, respectively (in tomato, net energy is negative due
to the greater input energy than output energy). The highest energy efficiency consumption
was obtained in onion and tomato, 1.4 and 1.32 respectively. In the comparison of energy
efficiency, the highest value in onion and tomato were observed 0.82 and 0.99 Kg.mj.
Among the various inputs in the onion and tomato production systems, diesel, nitrogen
chemical fertilizer, animal manure, irrigation water, gasoline, and manpower had the
largest share in input energy in the order of priority. Onion and tomato by producing
3065.8 and 3045.4 kg of CO2 per hectare, played a role in the emissions of greenhouse
gases. The analysis of economic indicators also showed that onion with a net income of
9608.7 $.ha! compared to tomato with a net income of 4840.3 $.ha'! has generated more
income. According to the obtained results it can be possible that reduce the amount of
energy input and greenhouse gas emissions and thus, provide the necessary conditions for
the establishment of more sustainable agriculture by modifying production methods such
as using modern irrigation methods and also replacing animal and biological fertilizers
with chemical fertilizers.
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Indicator Unit Karaj Savojbolagh Nazar Abad Fardis Eshtehard
Inputs energy Mij.hat Ton"_lato 65495.4 73799.8 61138.8 60194.4 51000.9
' Onion 72535.8 81324.8 76235.9 69084.4 59838.2
Output energy Mj.ha'l Ton_1ato 52000 56000 47600 46400 35600
' Onion 92800 105600 97600 91200 76000
Net energy Mj.ha' Tomato -13495.4 -17799.8 -13538.8 -13794.4 -15400.9
' Onion 20264.2 24275.3 21364.1 22115.6 16161.8
Energy use efficiency - Tomato 13 13 13 13 14
Onion 1.27 1.29 1.28 1.32 1.27
Specific energy Mj.kg* Tomato L 11 ! ! 11
Onion 1.25 1.23 1.24 121 1.25
Energy productivity Kg.mj™ Ton_1ato 0.99 0.94 0.97 0.96 0.87
Onion 0.79 0.81 0.8 0.82 0.79
Forms of energy
Tomato 34682.3 38139.5 31964.3 32116.9 27834.9
Direct energy Mij.ha (52.95%) (51.67%) (52.28%) (53.35%) (54.57%)
Onion 40086.8 43436.5 41710 38494.8 347721
(55.26%) (53.41%) (54.71%) (55.72%) (58.11%)
Tomato 30813.1 35660.3 291745 28077.5 23166
Indirect energy Mj.ha* (47.05%) (48.33%) (47.72%) (46.65%) (45.43%)
Onion 32449 37888.3 34525.9 30589.6 25066.1
(44.74%) (46.59%) (45.29%) (44.28%) (41.89%)
Tomato 13133 13852.2 12150.2 12194.7 10479.5
Renewable energy Mi.ha (20.05%) (18.77%) (19.87%) (20.25%) (20.54%)
Onion 30802.2 35150.8 31613.6 28685.2 223624
(42.46%) (43.22%) (41.46%) (41.52%) (37.37%)
Tomato 52364.4 59947.6 48988.6 47999.5 40521.4
Non-renewable Mij.hat (79.95%) (81.23%) (80.13%) (79.75%) (79.46%)
energy Onion 41733.6 46174 44622.3 40399.2 37475.8
(57.54%) (56.78%) (58.54%) (58.48%) (62.63%)

ST 5l 55 Lt iy T
o 45 0l Sl Sy g LS5 3dasS Jsase 93 3 Mg clbosles B pan | o5 b glailsdS clajl Lan] il anlles
35 a5 Jole o 5yl Gl (Sl oy iy Ay 3 SRS a8 Ll )3 jige Jelge
ol &S Wy i8S olalE Lisl (s o o a5 WA FF FF/O (s dns Sl g o5 o5 i (o lowsd
(7 JS8) 1loe fge (KypesS Agi )3 L (lajls )Ll )3 403 A0 & S35 Jelse () w30 (LS £9:590
SCEgw (il 0gd Cogw Bpas (L cuw &5 Sl jledlatel b (55,05 B slabe) dese b Gl cnlple
g Sy 5l okl g (plend (sladgS b (o> (sla3gS (0l pimen § ) sl g 9 Sl ale S0
g Ll als el oo Ol il cas o g o disum Sl ] o3liil Lials Coge colgs ) & o)l
5 oS g sl ol o (SieesS 15lad 35 jla > 0 (55,5l SV gmee i oo (SIS
039 yge SlAlS oS Lisl ) ao @ AF g Ve VY OY s a5l liwl (gla b o 13 pwSle Cyguo 4y oy o
S g (P USS) canl ol oz ol @ leie Lo )8 S 0y 5l o b lALS ol Ll wo p> A Loy oS



1F4 e o6 L] Juuidly 5 s0laid] (g5l sloyasli i jf jly 5 Sipbdo S ddsi ollii du lio

495 Wi g Cawloads S, CO2 p,55hS YEVDIOA (gilordl5T byl liw ] )3 uSilho oy 1 (55,040 65 1S
03 (g puden SIS a5 L] s ¢l (Slee g bl o ol 4 s 2587 9 EM gl i b ) (K53
COz £,55hS YVYO/Y o Y-FO/F (i olil el s jas 2,5 9 gl 3 (5,305 11 S gy &5 (¢ by S |
9 s bl e ol oyl yod 50 (0 JS5) ol yitin duoyd FIOY 5 VE/FY il uS5kio a0 o a5 el 0,1
@ oS Canl ol 31 ,US ;3 COz p,SolS YYYV/B o YOYE/N YOYAIY oty 55,845 65 S < g5 sl 5lecs |
2l e S ug (y8ds 65 b dunlie 10 (0 JS5) Cowl yieS 1o 0 V0 o Y/ F O i) (0Kl b dglis p3 cui
2 GBS ajl5 Wg5 oy ik Db oo LS ;3 COZ p)S kS YASIEY i olil el (1S5ko o 4y jpll s |
0l 41 a3 &S ol s > 4 1S 13 CO £ SghS T-FO/A plieo 2 gl (i b 3 59 S 0 (0l W50
2 (SonsS wlon fly 55 (el SIS (slaflS sl olise (3 teS 8l o Bl 5ty g5 o3 Vel
@S gl b )3 sl e S i 510 JS8) caslord Mg (6 yieS denSlie30n)S B Ao 3 WY Sl (0L
Jolge adllas 5 .(8 IS5 ) cuw o l51 S 13 CO; p ) SolS YESVIY 5 YAOY/Y YVOS/Y ol 5y 55 Lud b g oLl L
TNV Mg b (J33 cd g cod iy o8 ad ooy Lt pladsl ) (584005 Mg 3 (LS lajl5 Mg 2 9o
M5 U 5 335 35 5 g 1S 5] 5 bl Sl oS 5 |y B (e S 3 €Oz p S5l
Sl o b CO2 W5 50 aalllas jo (Taki et al., 2013) L34 g0 g oo Jolge jI LS 1> CO2 p,56LS ¥+2/0 4§ YYA/S
S 13 CO2 p)SolS OYYY/E adss b jlo oS 0a s (5,155 (65)5lsS Vg ame Mg s & glailsdS a5 L]
§in 45y 3 188 13 CO2 p SolS FF-Y adsi b (S5 sS o j) g 5 3,10 1y (slaildS (slanjls )il 5o iy
HiSa ;3 COz p)S6kS” YVAY /Y o YAY /Y Wy el s 55 guob g (o ju—w &5 A (15,155 Cpiomen )1y Hl,8
pSohS YoVA faislil el 1518 ,liSa O adgs a5 cunl odds 5,155 yuimen (Mohammadzadeh et al., 2017) w45 .0
£S5 6kS AAV/IM Wy cel puojoumw a5 A5 0l Ll )5 (slaslllas j3 ¢ (Soltani et al., 2014) 30 o ,iSa 4> CO2

.(Pishgar-Komleh et al., 2012) cuol ouis iSa ,> CO;

Phosphate Potassium
Nitrogen — 1%
. T

Diesel
46.5%

Fungicides
1%

Insecticides
0.5%

Herbicides
0.2%

Electricity Gasoline
8% 13.8%

SIS (g3l )Ll 55l il (sl g )3 (S5 sS A > ilise (glag3g)9 S (Sl Y JSd



VFeF qoylez yloss ooy lgz g ol 6599 o)) (05 LS pale do V.

Phosphate Potassium
3% | 1%

Nitroge
22%

Diesel
53%

Fungicides |-
0.4%

Insecticides
1%

Herbicides
1%

Electricity
10%

Gasoline -
8.6%

SIS o318 )Ll s 55l sl (sl 0 )3 Sl g 4 il slaisdgyg U Sike & JSWO

= Diesel % Gasoline ® Electricity @ Herbicides @ Insecticides
00| g Fungicides » Nitrogen # Phosphate # Potassium
o
[
S 3000
(3]
<
b
o
N
S 2500
O
D
X
Z 2000
o
‘%
2
§ 1500
[%2) RaTay A
g o —
g A ¥
< PP fiaita
< i foarled
T o oA
[<5) KTy A
S 500 % 9
s A oA
= o R
2 S o
S 0 hATAY AT
2 =3 K] k= S B 2 =
[+ [+
= 2 < 5 s < g 5
S 5 & S 5 2
% < L % < L
9] z & pd
Tomato Onion

Plant / Counties

Sl el slaylius g )3 3puSTis3000)8 S8 L) 2l 5 (S5 sS W 5 il (claisagyg pres -0 S

Solad! b sl VY
len a0 03l (L5 8 Jgao )3 (cslaejo ©ladg) Slo g (584005 Jpazee 93 g5 (o3lail sl jasls bj)l
YAAY 5 OYAY AVVY jlade &) cos iy ol plil 15 (5,805 sl (s 39— 5 W95 sladiy jo gy (alBL (55)
e 2yl il 53 (alls g 9 Wy slva o s (AlBL (55 565k i F 5l sl il oo S 3 )Y



181 e SO Ll Juiiliy g sl o 5551 sloas syl 1 jly g oy s s ollis s Lo

Lgsyo b ylw s 53 Jgmame 93 cpl o s LalBl 55,] op yti ol Cawd 4 5l 13 )Y AYAA 4 £F-0 A FA-Y
S o DY/EY ol | 60ko 4y s & D9y EMn gl i youd pd LS )0 YO VEEVY Jlde & Ly o e 4
Al oy doyd Ve Luyds il S0ke 1 as 5g S 5 Y3 VYV-OV/F Jolee die opl (5)8d5 65 5> bl e
Owe 33 S 3 Y3 BYAY/Y 5 (5,865 55 9 0,leidl )3 S 53 Y3 WO« Lo ) (aadg (alBL (550 o Fomly
o 3o anslio ) a5 Lo e Jo P VY o VYl | uS5he 40 s i p a8 (B Jodn) ol Canw > 4 ki o
2 S 3 YD VA g SYWYWY jlide 0 Cud iy 90 cpl dde alja o 5V 50 5l 9 (584555 Jowae 50 A8
Cybiw Sapd Lo 0 Vo /Y g VOIFY lw] 3 g (claan s (uSile b dwslio )5 45 dol Cawd ) gl oyl 0od
@ Cud 45 Sal Crwd 4 )l 50 Y0 AF AV Jlade 4 jlo 5> LAl 34w p 3L ol ply Lol oasd plodl Aes (<l
S 3 Y YAF /Y alld dguw o VL 50 (55,8465 13 g Ml o st a0 3 VF/F 5l bl o (el dgu (1SSl
3 oAlB Syt b dualie )3 Jg bl ey o 0 VRV sliw] pS0ke 4 G oS ol o 4 g gl 5
Oljee 4 lade (0 YL (584255 )3 ey 1 &) dgu S dunglie )3 (B Jgi) Cawl 03,5 sl (608 39 803 0+ Ly
A odmlie dUT ks liw o 50 VIV lade 4 4 4 D Cammad (i Slo 53 g dol Cawd 0 2,8 buw s 3 VA
PRAS W (i 4 (S pa2s5 (oobasdl (5y90 00 Oliwe (23 VL olS 95 (oLl (590000 Oljne dunalio ) (pimen
P shS AN liee 4 oobatdl (gy90,00 ot Sl )3 45 o pd el s 4y ezl 9 258 (sl joed o Yo
ol A dg 3929 b (KdansS 10 &5 WS lie ol Sl £90 90 () 45 (B J9a2) 351 Ehsl i jred 53 Y5
Cuslord ()5 Cuwlodd Jolbs syt Jpasme Cwl 45 ©jg0 g lp & Glanje sy (il 4 Gly 4 cons
slp Mg ja Cpizmen g S )3 YO VEM 9 VAP L plp iy (Saa 5 55l ) g pallB L (35)) &S
byl (5,845 9 5l )0 Az 4 g S 390 1S 53 Y FFFIF (S5 )haasS (sl 9 LS 53 Y3 MYF/A Ly
390 595 2 p SOl VIA 5 OIFY L jly i (Sphae o5 5 5k 50 (bl (90,00 (ioped 2 VNV 5 VA

.(Mohammadzadeh et al., 2017)

Al el slaglbi ged 53 5l 9 (S bansS Mg olal Jibow g 4305 .0 Jg

Indicator Unit Karaj Savojbolagh Nazar Abad Fardis Eshtehard

Gross production value ~ $.ha't Tomato  10491.2 11052.6 9185.9 8852.6 6792.1

' Onion 15263 16673 14982.4 15600 11500

Total cost of production ~ $.ha* Tomato 5768.4 6212.2 5398.2 5371.2 4163.1

' Onion 6333 7064.9 6798.2 6298.9 55315

Net return $.hal Tomato 4722.8 4840.3 3787.7 34814 2628.9

' Onion 8929.8 9608.7 8184.2 9301 5968.4
Benefit to cost ratio ) Tomato 1.81 1.77 1.7 1.64 1.63
Onion 2.4 2.36 2.2 2.47 2.07

Economic productivity ~ Kg.$ Tomato 11.26 11.26 11.02 10.79 10.68
' Onion 9.15 9.34 8.97 9.04 8.58
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