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Article Info ABSTRACT

Article type:

Research Article Nowadays sustainable production of agricultural products to ensure food security is

among the goals and macro policies; therefore, attention to energy flows, economic

indicators and environmental issues is inevitable. Therefore, the present research was

carried out in the years 2021 and 2022 with the aim of investigating energy indicators,

Article history: greenhouse gas emissions and economic indicators on two plants, alfalfa (Medicago
Received: February 04,2024 g44iyq L.) and forage corn (Zea mays L.), which plays important roles in providing
Received in revised form: fodder for livestock in cities of Alborz province. The desired data was obtained from
April 16, 2024. interviews with farmers and completing questionnaires for each plant. Results showed
ﬁﬁgﬁr;;eei (ﬁlr;ir;le-l?)’ ezc(g:ltber that the highest energy input, output and net energy in alfalfa were 61964.1, 271760,
’ and 209795.9 Mj.ha!, respectively. Also, for corn, the highest input, output, and net

21,2024 energy were 35330, 240120, and 204790 Mj.ha™! respectively. The highest efficiency
of energy consumption in alfalfa and corn was obtained 4.38 and 6.8, respectively.
Among the different inputs, diesel, nitrogen chemical fertilizer and irrigation water had
the largest share in the energy input. The comparison between alfalfa and corn in terms
of global warming showed that alfalfa plants with the production of 3097.6 kg of CO,
Keywords:

per hectare had a greater role in global warming than corn plants with the production
of 1879.7 kg of CO; per hectare that three factors, diesel, chemical fertilizer and
electricity have played the most important role on it. The study of economic indicators

Economic productivity,
global warming,

input energy, also showed that alfalfa, with a net income of 2,997$.ha"!, generated 13% more income
renewable energy, than corn with a net income of 2,647 $.ha!, and was economically superior to forage
special energy. corn.
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Inputs Unit  Energy equivalents (MJ unit™) Reference
Human labor h 1.96 (Erdal et al., 2007)
Machinery h 62.7 (Erdal et al., 2007)
Diesel 1 47.8 (Pishgar-Komleh et al., 2011)
Gasoline 1 46.3 (Pishgar-Komleh et al., 2011)
Nitrogen kg 66.14 (Erdal et al., 2007)
Phosphate kg 12.44 (Erdal et al., 2007)
Potassium kg 11.25 (Erdal et al., 2007)
Sulphur kg 1.12 (Pahlavan et al., 2012)
Farmyard manure kg 0.3 (Mohammadzadeh et al., 2017)
Herbicides kg 85 (Pishgar-Komleh et al., 2011)
Insecticides kg 229 (Pishgar-Komleh et al., 2011)
Fungicides kg 115 (Pishgar-Komleh et al., 2011)
Electricity kwh 12 (Pishgar-Komleh et al., 2011)
Water for irrigation ~ m? 1.02 (Erdal et al, 2007)
Forage corn seed kg 15.7 (Mohammadzadeh et al., 2017)
Alfalfa seed kg 28.1 (Mohammadzadeh et al., 2017)
Output
Forage corn kg 4.1 (Mohammadzadeh et al., 2017)
Alfalfa kg 15.8 (Mohammadzadeh et al., 2017)
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Input CO: N:0 CH4 Reference
Diesel (1) 3560 0.7 5.2 (Kramer et al., 1999)
Gasoline (1) 2320 * * (Koga & Tajima, 2011)
Nitrogen (kg) 3100 0.03 3.7 (Snyder et al., 2009)
Phosphate (kg) 1000 0.02 1.8 (Snyder et al., 2009)
Potassium (kg) 700 0.01 1 (Snyder et al., 2009)
Electricity (kwh) 61.2 8.82 0.02 (Tzilivakis et al., 2005)
Herbicide (kg) 6300 * * (Lal, 2004)
Insecticide (kg) 5100 * * (Lal, 2004)
Fungicide (kg) 3900 * * (Lal, 2004)
CO, equivalence factor 1 310 21 (IPCC, 1995)
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Inputs Uit Plant type Karaj Savojbolagh Nazar Abad Fardis Eshtehard
Human labor h Forage corn 224 240 236 240 208
uman 1abo Alfalfa 316 348 320 330 305
. Forage corn 13.5 15 16.5 15 12
Machinery h Alfalfa 33.5 40 35 37 29
Diesel | Forage corn 263 290 270 280 245
Alfalfa 565 550 555 580 540
Nit K Forage corn 162 145 140 138 115
frogen £ Alfalfa 184 190 175 160 140
Forage corn 46 46 46 46 23
Phosphate ke Alfalfa 35 40 35 30 30
Potassium K Forage corn 50 50 50 50 0
& Alfalfa 30 25 25 25 30
Forage corn 17.5 17.5 17.5 17.5 0
Sulphur ke Alfalfa 10.5 9 10 8.75 0
F d K Forage corn 0 0 0 0 0
armyard manure & Alfalfa 15000 20000 18000 17000 17000
.. Forage corn 1.4 1.7 1.5 1.4 0.8
Herbicides ke Alfalfa I 2 1.8 12 13
- Forage corn 0.4 0 0 0 0
Insecticides ke Alfalfa 1.83 2.5 2.8 2.5 2
- Forage corn 0 0 0 0 0
Fungicides ke Alfalfa 0.8 I 0.5 0.5 0.4
.. Forage corn 54 70 65 62 48
Electricity kwh ) ffalfa 80 95 83 85 78
Water for irrication  m’ Forage corn 6850 7400 7050 7100 5800
& Alfalfa 9100 9400 8700 9500 7900
Seed K Forage corn 47 50 47 45 42
g Alfalfa 11.25 13.75 12.5 13.25 10.5
Forage corn 56500 58000 55000 54500 40000
Output kg
Alfalfa 16300 17200 15800 15500 13500
o g g 3 b Y
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Indicator Unit Plant type Karaj Savojbolagh Nazar Abad Fardis Eshtehard
Inouts ener M ha! Forage corn 34307 35330 33648.5 33885.6 27982.7
P gy J: Alfalfa 59281.2 61964.1 59177.2 59966.1 54084.1
Outbut ener Miha! Forage corn 233910 240120 227700 225630 165600
P gy J: Alfalfa 257540 271760 249640 244900 213300
Forage corn 199603 204790 194051.6 1917444  137617.3
Net energy Mj.ha’!
Alfalfa 198258.7 209795.9 190462.7 184933.8  159215.9
Energy use efficienc ) Forage corn 6.8 6.8 6.8 6.7 5.9
y M Alfalfa 434 438 421 4.08 3.94
. S Forage corn 0.6 0.6 0.6 0.6 0.7
1
Specific energy Mj.kg Alfalfa 3.63 3.6 3.74 3.86 4
. . Forage corn 1.6 1.6 1.6 1.6 1.4
1
Energy productivity  Kg.mj Alfalfa 0.27 0.27 0.26 0.25 0.24
Forms of energy
Forage con 20645.4 22720.4 21339.6 21840.4 18610.7
. o (60%) (64.3%) (63.4%) (64.5%) (66.5%)
Direct energy Mj.ha Alfalfa 37868.3 37700 37026.2 39080.8 35403.8
(64%) (60.85%) (62.56%) (65%) (65.46%)
13641.9 . 12289.3 12025.6 9372
Indirect energy M Forage corn (40%) 12590 (35.7%) (36.6%) (35.5%) (33.5%)
: Alfalfa 21412.9 24264 22151 20885.3 18680.3
(36%) (39.15%) (37.44%) (35%) (34.54%)
8163.9 . 8391.5 8418.9 6983.1
Renowablo enorgy M ha" Forage corn Q4% ~ S8034(25%) (25%) (24.85%)  (24.95%)
11165.8 . 10906.2 11826.1 9836
Alfalfa (19%)  HBISA9%)  qenen (19.8%)  (18.18%)
26123.4 25237.4 25447.1 20999.6
Forage corn 26507 (75%
Non-renewable energy Mj.ha’! : (76%) (770 (75%) (75.15%) (75.05%)
Alfalfa 481154 o) 1o s (81%) 48271 48140 44248.1

(81%) (81.58%) (80.2%)  (81.82%)
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Gross production value MRialtha!
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Total cost of production MRial.ha"!
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Net return MRial.ha™!
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Benefit to cost ratio -
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