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Abstract
One of the good examples of food safety campaign is growing lettuce in?ygplongc;? c?lzr? for
reducing the risk of nitrate residue in the product. The strategy management of hydx-'oponics culture
by replacing nitrate with ammonium compound at the ratio of ammonium: nitrate concentrations
50:50, 33:67, 25:75 and 0:100 (V/V) was studied. Growth and quality of ‘Grand Rapid’ lettuce
grown in 3 types of ammonium included urea, ammonium sulfate, and bio-extracted from vegetable
of non-circulate hydroponics pipe under shaded 45% and sun conditions of plastic house were
determined. Although the shaded condition could reduce the temperature of the solution up to 1-
4°C, the lettuce showed a slow of growth, and fresh weight, dry weight, leaf area, nitrite content,
total soluble solids, reducing sugar, and phosphorus content were decreased significantly. However
the lettuce grown under shaded condition resulted in a high shoot growth, shoot/root ratio, canopy
width, nitrate content, total chlorophyll, and total Kjeldahl nitrogen. The effect of ammonium in 4
ammonium: nitrate ratio gave the similar results but the ammonium sulfate at the ratio of 33:67 of
ammonium: nitrate ratio tended to give the higher growth and quality compared to the other ratios.
In addition, the nitrate accurnulation in lettuce was highest at the age of 30 days after transplanting
and the nitrate was reduced with the age and the maturity of the lettuce. The results showed that the
lettuce subjected with ammonium: nitrate at 25:75 had the highest nitrate accumulation and the
nitrate accumulation was lower in lettuce grown with 0:100, 50:50 and 33:67, respectively.
Moreover, the nitrate contents found in all treatments were lower than the European Commission

Standard (1997). In addition, ammonium sulfate fertilizer resulted in the highest dry weight, shoot
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growth, leaf area, and total chlorophyll, reducing sugar, phosphorus, and potassium contents
compared to urea and bio-extracted fertilizers. In contrast, the usage of urea in the hydroponics
solution gave the highest nitrate accumulation. In this study, the cost of modified pipe hydroponics
was also evaluated and it was found that the cost without the labor cost was 6.14 baht per plant of
the area of production of 20 m’ and the cost of production would be lower when the production

would be applied in a commercial scale.
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