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SUMMARY

Efficiency of water usage, needed for the sustainable agriculture is the
effort that enabled water and soil availability to be conserved. That effort
could be done by using agriculture technology. Hydroponic is an agriculture
technique that is usually used in the vegetable cultivation. The growth of the
plant on hydroponic cultivation is influenced by water and nutrient availability,
and also the hydroponic technique used. Different techniques have different
ways to transport water and nutrient for plant growth. It indicates that the
technique of hydroponic has different efficiency of water use that is influential
to the growth and the agronomy character of plant. Amaranthus viridis L.
(Green amaranthus) is one of the popular hydroponic vegetable. That leafy
green vegetable has high nutrient and mineral contents that are useful for
human health. However, it also contains calcium oxalate that potential risk
factor for kidney stone development.

This research focused on the three different techniques of hydroponic.
They are Nutrient Film Technique (NFT), Deep Flow Technique (DFT), and
Aeroponic. Those techniques are generally used for turning vegetable

cultivation more efficient, productive, and applicable. The research used
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amaranthus for the sample plant. The aim of this research is to investigate
the efficiency of water use on the green amaranthus cultivation and to
investigate the growth and the agronomy character of green amaranthus
using the three hydroponic systems (NFT, DFT, Aeroponic). The research
was done on June 2008 — July 2009, located at The Parung Farm, Bogor and
the laboratory analysis at The Laboratory of Plant Physiology, Department of
Biology, Faculty of Mathematic and Natural Science, University of Indonesia.

The experimental research used conventional land cultivation as the
control. Efficiency of water use was measured by comparing the water use
on hydroponic with the control during the plant growing period. The growth
rate of plant included the high and the leaf number of plant. The agronomy
character included the plant high, leaf area, stem diameter, root length, total
fresh weight and dry weight, total parenchyma cells of the stem containing
calcium oxalate, total chlorophyll and Fe of leaves. The environmental
conditions (light intensity, temperature, humidity, Potential Hydrogen (pH),
Dissolved Oxygen (DO), Electrical Conductivity (EC), Total Dissolved Solids
(TDS)) are secondary data.

The material of this researches are hydroponic kit, cultivating area,
Amaranthus Nouseseed, A-B mix Librel RMX micronutrients fertilizer, Urea
46% Green World, SP36 Green World, Pupuk MOP (KCI) Palembang
Indonesia, styrofoam, rockwool, aseton 85%, aquades, pot, plastic cup. The

instrument of this researches are watering can, hoe, drill, measuring glass,
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camera, oven, electrical scales, thermometer, thermohygrometer, luxmeter,
pH meter, DO meter, EC meter, TDS meter, mortar, spectrofotometer,
microscop, blade, object glass, cover glass. The data of water use and the
agronomy character of plant, were measured at the harvest time. The data of
the plant growth and the environmental conditions, were measured everyday
during the growing period.

The result shows that the three hydroponic techniques are able to
increase efficiency of water use. NFT is the most efficient technique with
efficiency of water use 20.46%. While DFT and Aeroponic, has the efficiency
of water use 12.31% and 3.56%, respectively. Enhancing efficiency of water
use on hydroponic, was caused by the closed and circulated irrigation
technigue on hydroponic, are able to minimize the evaporation and optimize
the plant absorption. However the plant growth (height and leaf number) and
the agronomy character of the plant harvest on DFT was higher than on NFT,
Aeroponic, and the control. The plants on DFT have the mean of high
(15.42 cm), leaf area (351.49 cm?), stem diameter (6.11 mm), root length
(25.09 cm), total fresh weight (1105.72 g) and total dry weight (67.49 g), total
chlorophyll (3.83 mg/g) and total Fe (361.81 ppm) of leaves plant. Notably,
total parenchyma cells of the stem containing calcium oxalate on DFT
(152 cells) were lower than on NFT (254 cells), Aeroponic (299 cells), and the
control (186 cells). The conclusion is that the technique of hydroponic

influenced the efficiency of water use. DFT is recommended as the
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hydroponic technique that is suitable for efficient cultivation of the amaranthus

with high quality and quantity of production.
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