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Abstract

This project has been carried out in order to study the energy indicators in greenhouse cucumber production in Varamin
region. For data collection, a greenhouse was selected for a concentrated survay and beside, 30 other cucumber production
greenhouses were selected randomly and investigated in Varamin region. Energy inputs in this study included embodied
energy in fertilizers, chemicals, machinery, labor, seeds, irrigation, and transportation. The results showed that the total energy
consumption for greenhouse cucumber production in Varamin region was in average 4530.1 GJ/ha. The highest energy
consumption was related to fuel (natural gas) and chemical toxins, which were respectively 4463.9 and 27.2 GJ/ha. The fuel
energy consumption alone accounted for 98% of the total energy. The reason for high fuel consumption in these greenhouses
was related to greenhouse warming, intensive because of inadequate greenhouse cover (plastic). The energy consumed directly
in the production of greenhouse cucumber was 98.54 and the energy consumed indirectly was less than one percent. The
average crop yield was 261 tons per hectare and its energy output equivalent was 208.8 GJ/ha. The energy ratio was calculated
to be 0.046, net energy gain was (-4321) GJ/ha and the energy productivity was 0.057 kg/MJ. Finally, the results showed that
optimizing gas consumption can significantly reduce the total energy consumption in cucumber production in Varamin region.
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Table 1. Area under cultivation of greenhouse vegetables and
summer crops in Iran (Anonymous, 2016)
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Table 2. Energy equivalents of inputs and outputs

Reference g o

Energy equivalent ¢3! Jolze
(megajoules per unit)

295 169959
Output /Input

Singh et al. (2010)

Kitani, F. (1999)
Taki et al. (2012)
Omid et al.(2010)
Hatirli et al., 2006)

Ozkan et al. (2004)

Mudahar (1987)
Mudahar (1987)
Mudahar (1987 )
Banaeian et al. (2011)

Banaeian& Zangeneh (2011)
Banaeian& Zangeneh (2011)
Banaeian& Zangeneh (2011)
Tabatabaieet al. (2012)
Hatirli et al. (2006)

35.95
46.3
48.7
64.8

0.3
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13.7
120
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101.2
216
1.02
1.96
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tools (hr)
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(KQ) (st loads 345
Nitrogen !
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Micronutrients Ly dxo .
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(hry Manpower glwil 59y

Takiet al. (2012)

Output >g,5 0
Cucumber product ;Ls Jgaxo
kg)
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Table 3. Amounts of input and output energies for cucumber production

w2, Jolxe 535 SR 50 S pas ylime a1y %95 18959
Percentage Equivalent energy Consumption per unit Output /Input
(MJ/ha) hectare
Input 09,9 :&!
1 1 (kg) S5k Seed iy
Fuel ¢ gu
4463839.6 124168 M?) CaSo o Gas ;&8
648 10 (hr) cels Wlgsl g byl
Machines and tools
1710.7 5702.4 (kg) p,55Ls sols 598
ol 395
10309.2 132 (kg) p,355Ls Nitrogen <l
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822 60 (Kg) p,54ks Potassium guawlbsy
1560 13 (k) p55LS ko)
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kg)
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5511.06 5403 (kg) p,55ks (m?®) Irrigation sl
17232.32 8792 (h) cels Manpower bl (g i
(hn
4530115.3 LS e Jo3Ke J5 69959 55
(MJ/ha)
T -
208800 261000 (kg) p,55Ls Cucumber L3 Jgazo
(kg) product
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Table 4 - Values of important energy indicators in greenhouse cucumber production

&35 Ll ladie a1y &5 sl
Energy index Unit Energy index
value
0.057 Joile 2 p S okS &35! 90 x4
kg/MJ Energy production
0.046 - &5
Energy ratio
17.35 PSS 2 syl 55! as
MJ/kg Energy intensity
-4321315.3 LS o Jg5Ke Syl ua.‘l’ g

MJ.ha Net energy profit
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