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Article Info ABSTRACT
Article type: The aim of this study was to investigate the quantity of energy input, compare the
Research Article energy flow and the quantity of greenhouse gas emissions between wheat and

barley ecosystems, in the cities of Tehran province. The needed information was
collected by questionnaire method from farmers in Tehran province cities. Then,

Article history: energy indices, different forms of energy and global warming potential were
Received: November 04, 2023  calculated. The results showed that the highest input energy in the production
Received in revised form: process of wheat and barley belonged to Islamshahr city with 86159 and 76793.9
December 31, 2023 MJ ha %, respectively. In addition, the most direct energy, renewable energy and
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4 ' non-renewable energy belonged to wheat and barley farms in Islamshahr and
Published online: June 21,

Rabat Karim cities. Wheat and barley farms in Tehran had the most indirect

2024 energy. On the other hand, the lowest quantity of different forms of energy in the
wheat and barley ecosystems belonged to the rainfed farms of Tehran province
located in cold regions. In general, in wheat and barley ecosystems of Tehran
province, the share of direct energy was more than indirect energy and the share
of non-renewable energy was more than renewable energy. The quantity of

Keywords: greenhouse gas emissions in wheat and barley farms in the western cities of the

Electricity, province, including Islamshahr equivalent to 10474.5 and 10081 kg eq. CO» per

energy index, ha respectively. Therefore, by taking into account the climatic conditions of the

farms, region and managing the consumption of production inputs, it is possible to
global warming potential, increase the efficiency of energy consumption and reduce the emission of
input energy. greenhouse gases in Tehran province.
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Inputs  Unit s e < 2 8 & ¢ X = SE 3§ = 5 s

s & E= E 5 == & > >

w o) =) LL LL
Wheat 300 250 250 144 76 200 136 200 170 48 150 164  174%72.2
Human labour hr

Barley 128 250 250 107 73 200 120 200 105 40 145 120 144.8+66.8
Machinery  hr  Whet 2020 48 15 15 20 15 16 17 15 22 25 2066:92
Barley 20 20 48 15 15 20 12 16 16 12 18 14 18896
Diesl L Wheat 300 100 300 120 80 320 285 320 120 75 320 300 220108.1
Barley 300 100 270 120 75 300 270 320 120 70 350 196 207.6+105
_ Wheat 300 250 300 250 1463 300 300 200 240 75 175 2541 232.5:713
Nitrogen k9 pajey 200 140 200 150 150 143 200 200 100 65 125 208.6 156.8+46.1
Phosphate (P09 kg et 150 54 150 100 50 150 150 150 120 50 50 1096 107447
Barley 100 60 100 778 50 50 100 100 50 40 50 454  68.6+24.9
potassium (K,0) kg WMt 75 40 50 100 50 20 50 150 50 20 50 16 559:378
Baley 50 60 50 667 50 20 50 100 70 20 50 16 50.24238
Calcium kg Wheat 0 0 o0 0 0 0 0 o 0 0 0 0 0
Barley 0 0 0 0 0 0 0 o 0 0 0 0 0
suphur K9 Wheat 0 0 0 50 0 0 0 o 70 0 0 0 104237
Barley 0 0 0 0 0 0 0 o 0 0 0 0 0
Herbicides | Wheat 2 2 2 4 0 15 2 2 4 15 5 15  23+13
Barley 1 2 2 16 0 0 2 2 0 0 3 15 1.2+1
Miconutrienss kg et 8 6 8 5 0 0 8 2 12 0 4 05 4.4+4
Barley 0 0 0 0 0 0 0 o o 0 3 0 0.25:0.9
nsecticides L Wheat 1 2 0 3 0 1 0 2 3 0 1 1 12411
Barley 1 2 0 0 0 0 0 1 0 0 1 1 05%07
Fungicides  © Wheat 06 0 05 05 0O 0 05 0o 15 o0 1 0  04%05
Barley 1 0 05 0 0O 0 05 0O 0 0 05 05 02503
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Electricit KWh Wheat 2905 1416.2 867.7 1000.7 0 1855 1306.4 2481 359.9 0 624.1 864.5 1140+913.1
y Barley 2905 1416.2 646  775.2 0 1855 1306.4 2066.4 298.1 0 528.5 864 1055.1+886.1
Irrigation me Wheat 7540 7540 3603 4508 0 7539 7539 5889 3018 0 5492 7539 5017.2+2850.7
water Barley 7540 7540 2682 3492 0 7539 7539 4905 2500 0 4650 7539  4660.5+2937
Seed K Wheat 220 200 220 160 80.4 250 220 220 250 100 200 2235 195.3+54.6
g Barley 200 200 180 166.7 80 220 180 180 165 85 200 217.1 172.8+45.7
Outputs
Grain kg Wheat 5000 4834 5205 4333.2 896.3 5521 5755 5209 4183 1000 5539 6014  4457.4+1724
Straw kg Wheat 2500 3500 4200 4000 1078 4416 4604 4167 4000 1050 4431 4811 3563.1+1310.8
Grain kg Barley 4000 3641 4000 4000 800 4105 4000 4258 2000 796 3710 4908 3351.5+1367.6
Straw kg Barley 1750 2400 2500 3200 960 3284 3800 3406 2200 875 3600 3925 2658.3+1054.2
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Input Energy Output Energy Net Energy Energy Specific Energ_y_
Product (MJ.ha) (MJ.ha) (MJ.hat) use Energy productivity
: : : Efficiency  (MJ.kg?) (kg.MJ?)
Eslamshahr Wheat 86159 104750 18591.2 1.21 17.23 0.06
Barley 76793.9 58800 -17993.9 0.8 19.2 0.1
pakdasht Wheat 53350 114809.8 61459.8 2.15 11.03 0.09
Barley 45452.2 53522.7 8070.5 1.2 125 0.1
Tehran Wheat 58835 129013.5 70178.9 2.19 11.3 0.09
Barley 44796.6 58800 14003.4 1.3 11.2 0.1
Damavand  Wheat 46827 113698 68871 2.42 10.8 0.09
Irrigated- Barley 33966.2 58800 24833.8 1.7 8.5 0.1
Damavand-  Wheat 17032 26650.6 9619.1 1.56 19 0.05
Rainfed Barley 16945.1 11760 -5185.1 0.7 21.2 0
Robat Wheat 73104 136358.7 63254.8 1.86 13.24 0.07
Karim Barley 59472.4 60343.5 871.1 1 145 0.1
Ra Wheat 65104 142148.5 77044.7 2.18 11.31 0.09
Y Barley 55163.3 58800 3636.7 11 13.8 0.1
Shahrivar Wheat 73558 128659.8 55101.7 1.75 14.12 0.07
Y Barley 65122.6 62592.6 -2530 1 15.3 0.1
Firoozkuh-  Wheat 38859 111490.1 72631.1 2.86 9.29 0.1
Irrigated Barley 23513.8 29400 5886.2 13 11.8 0.1
Firoozkuh - Wheat 12123 27825 15702.4 2.29 12.12 0.08
Rainfed Barley 10446 11701.2 1255.2 11 131 0.1
Malard Wheat 47203 136810.8 89607.4 2.9 8.5 0.11
Barley 42516.3 54537 12020.7 1.3 115 0.1
\Varamin Wheat 56832 148543.3 91711.2 2.61 9.45 0.1
Barley 46955.7 72147.6 25191.9 15 9.6 0.1
Mean+SE Wheat  52415.5+22061.7 110063.2+40908.7 57814.4+28137.9  2.16+0.5 12.3+3.2 0.08+0.01
B Barley  43428.7+19710.6 49267.05+20103.9 5838.4+12267.1 1.16+0.28 13.51+3.68  0.09+0.03
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Direct Energy Indirect Renewable Non-renewable
Product (MJ.ha) Energy Energy Energy
' (MJ.ha?t) (MJ.ha?) (MJ.hat)
Eslamshahr Wheat 57478.5 28680.3 11732.8 74426
Barley 57141.4 19652.5 10881.7 65912.2
Pakdasht Wheat 29955.2 23394.8 11320.8 42029.2
Barley 29955.2 15497 11120.8 34331.4
Tehran Wheat 28918 29916.6 7619.1 51215.6
Barley 23884 20912.6 5871.6 38925
Damavand Wheat 22625.1 24202 7392.4 39434.7
Irrigated- Barley 18810 15156.1 6222.1 27744.1
Damavand- Wheat 3973 13058.6 1411.2 15620.3
Rainfed Barley 3728.1 13217 1319.1 15626
Robat Karim Wheat 45637.4 27466.5 12006.8 61097.1
Barley 44681.4 14791 11315.8 48156.6
Ray Wheat 37256.3 27847.5 11410.3 53693.5
Barley 36507.9 18655.4 10571 44592.4
Shahriyar Wheat 51466.4 22091.7 9852.8 63705.3
Barley 45487.4 19635.2 8041.1 57081.5
Firoozkuh- Wheat 13466.3 25392.7 7336.6 31522.4
Irrigated Barley 12068.6 11445.2 5181.3 18332.5
Firoozkuh - Wheat 3679.1 8443.5 1664.1 10458.5
Rainfed Barley 3424.4 7021.6 1327.9 9118.1
Malard Wheat 28681 18522.4 9035.8 38167.5
Barley 28099.2 14417.1 7967.2 34549.1
\Varamin Wheat 32724.7 24107.4 11520.2 45312
Barley 27661.8 19293.9 11116.4 35839.3
Mean+SE Wheat 29655.1+17109 22760.3+6487.8 8525.243701.9 43890.2+18826.5

Barley 27620.8+16668.4 15807.9+4069.6  7578+3668.2  35850.7+16765.8
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