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Abstract

Maintaining food security in light of excessive depletion of limited unrenewable water resources, requires the
authorities to make efficient use of water and energy as well as enhancing the productivity of these factors in
every sector, particularly in agriculture. In this study, the volume of irrigation water supplied from tube wells
with the same water level, seed vyield, productivity of water as well as energy consumption for sunflower
irrigated with drip tape and furrow methods under farmer’s management were recorded and analyzed. The
measurements were made over 2020-2021 on 14 fields across Esfahan province where sunflower was a primary
crop. Data from the irrigation systems were analyzed using t-test and Pearson correlation coefficients. Based on
the results, the average volume of irrigation water for drip tape and furrow methods were 6272 and 7987 cubic
meters per hectar, respectively; showing significant difference. Comparison between the water requirement and
the volumes of irrigation water applied by the farmers indicated deficit irrigation in 13 out of the 14 fields.
Average sunflower seed yield for drip tape and furrow irrigation methods were 1894 and 1781 kg ha™,
respectively. In addition, average water productivity for the said irrigation methods were 0.3 and 0.23 kg ha™,
respectively; where no significant difference was found for any of the two foregoing parameters. There were
inverse correlations between the volume of irrigation water and both seed yield and water productivity of
sunflower, which were insignificant and significant, respectively. There were direct and significant relations
between the volume of irrigation water and both energy consumption and energy productivity. For drip tape and
furrow irrigation methods, the average values for energy consumption were 44871 and 44345 MJh™, respectivel
which were not different significantly; and the amounts of energy productivity were 0.042 and 0.045 kg MJ™,
respectively which were not different significantly.

Key words: Seed yield, Sunflower, Volume of irrigation water, Water and energy productivity
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