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ABSTRACT

This article presents the development of a prototype soilless-culture plate with water drainage
made from tamarind fibers. The development is combined with utility for promoting plant growth as if
plant-growing in soil, and ability to effectively drain water on the roof garden area, under the concept of
using waste agricultural materials to develop further. In the study, mechanical properties, suitability, and
limitations of fibers from various plants were compared with tamarind fibers. Then, an experiment was
conducted to form a soilless-culture plate with water drainage made from tamarind fibers for being used
in a extensive roof garden without any other binder materials in order to test physical properties and
evaluate the retention time of the sample material as well as evaluating the biodegradation time of the
fibers with a UV weathering tester machine. Then, the samples were tested in comparison with general
tamarind fibers in terms of tensile strength and elasticity with a tensile testing machine.

The test results showed that tamarind fibers passing through the UV weathering tester machine
for 30, 90, and 180 cycles (1 cycle equals 1 day in normal outdoor weather conditions) could receive
tensile strength up to 186.402 N/mm2, 151.286 N/mm2, and 133.230 N/mm2, accounted for 68.2 %,
55.4% and 48.8% of general tamarind placenta fibers (273.242 N/mm2), respectively. These results
demonstrate the tamarind fibers’ durability and lifespan of more than 6 months in real natural condition
due to physical characteristics of tamarind fibers which are strong and clinging together well. When using
this soilless-culture plate with other components in the roof garden system, apart from being useful for
good drainage, it also serves well to filter out other particles mixing in water. This makes drainage efficient
without flooding, and also results in good plant growth throughout their lifespan. When the tamarind
fibers are soaked in water, it will swell and expand, making pores that allow water, air, and nutrients to
penetrate through. The test results confirm that the prototype soilless-culture plate with water drainage
made from tamarind fibers is an alternative material that is environmentally friendly with potential to be

developed commercially for sustainability in the future.
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