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Barley Cultivars and Seed Rates Effects on Energy and Water
Productivity of Green Fodder Production under Hydroponic Condition
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Abstract

Green fodder availability for livestock is decreasing because of climate change impacts on crops
productivity and scarcity of land and water resources; therefore, green fodder production in controlled
conditions could be an alternative to ensure sustainable green forage production per unit area in short time
and high quality. In this study, energy indices and water productivity of barley green fodder production
under different barley cultivars and seed rates were evaluated in hydroponic condition. The research was
conducted in the form of a completely randomized experimental design with two factors, 12 treatments,
and 12 replications. Four local barley cultivars including Raihan, Behrokh, EC, and Fasih were selected as
main factors, and three seed rates including 600, 700, and 800 g/tray were considered as subplots. Results
showed that barley cultivar and seed rate had significant effect on fodder dry matter, water productivity,
energy ratio, and energy productivity. Net energy gain was only affected by barley cultivars, and none of
measured parameters was affected by interaction between barley cultivars and seed rates. Behrokh cultivar
had the highest fodder dry matter, water productivity, energy efficiency (energy ratio), net energy gain, and
energy productivity; however, there was no significant difference between Behrokh, EC, and Fasih
cultivars for abovementioned parameters. Among the seed rates, 800 g/tray provided the highest fodder dry
matter, water productivity, energy efficiency (energy ratio), and energy productivity. Therefore, Behrokh
barley cultivar with seed rate of 800 g/tray was recommended for barley green fodder production in
hydroponic systems in semi-arid climate condition of Iran.
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