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Abstract

Global increase in food demand and challenges regarding water and fertile soil has revealed that
current strategies are no longer efficient in maintaining food safety. Therefore, attention to novel, science-
based, season and climate-independent farming methods which could result in higher crop quality and
quantity is an inescapable decision. Among all agricultural practices and technologies, intensive culture
and hydroponic methods in controlled environments play an important role. To address these challenges,
an indoor rotary cropping system was designed and implemented. Arrangement of plants in the surface area
of an open-ended drum makes it possible to use space rather than area to maximize the acreage. The drum
rotates about its horizontal axis where LED lamps are positioned to provide light to plants. This structure
causes the plants gain the light illumination efficiently while getting access to water accumulated in the
secondary tank positioned beneath the drum. This system was tested by transplanting lettuce in grow bags
containing perlite and coco peat at equal ratios. Results showed that, with a provided plant density of about
67 plant/m?, this system could improve this factor about 12, 4 and 3.4 times, as compared to field,
greenhouse and flat-hydroponic lettuce planting, respectively. This system also reduced the total amount of
consumed water per plant as about 15 times, compared to field lettuce planting. Furthermore, the harvested
lettuces has an averaged water content of 95.5%.

Keywords: Hydroponic, Rotary Drum, LED lamp, Water Consumption, Product Yield.
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