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Studies on the Status of Nitrate/Nitrite
Nitrogen Accumulation in Hydroponic Leafy
Vegetable

Te-Chen Kao

Taichung District Agricultural Improvement Station

ABSTRACT

Hydroponic leafy vegetable sounded on its hygienic superiority becomes more popular in
the supermarket. Due to the inorganic nitrate nitrogen is the major nitrogen sources in the
hydroponic fertilization, it is suspected to be harzard as if the over dosage of nitrate/nitrite
was accumulated in the hydroponic vegetable. A series of experiments conducted in Taichung
DAIS since 1988 were designed to evaluate the metabolic process and partition of
nitrate/nitrite nitrogen in the hydroponic vegetable, and to clearify the exterior limiting
factors i.e. air/nurient temperature, radiation, shading, dosage and application method of
nitrate fertilization, postharvesting and cooking process. The results were summarized as
followed:

1. According to a two-year experiments, nutrient and vegetable were sampled monthly from
28 hydroponic farms. The NO,-N and NO,-N content of leafy vegetables in summer season
were 800-1300 ppm and 1.4-1.9 ppm respectively and those in winter season were
respectively 614-1451 ppm and 1.0-1.5 ppm. As in respect to the NO,-N content in the
nutrient, it was 138-141 ppm in summer season and that in winter season was 125-171
ppm.

2. The 57-63 % of absorbed NO,-N was accumulated in the leaf stalk of hydroponic grown
Pai-Tsai and leafy lettuce, the other 31-26% was in the leaf blade and another 12-11% was
in the root. However, the majority of coverted NO,-N was lefted in the root. With the
increase dosage of NO,-N fertilization, more NO,-N was accumulated in the leaf blade and
leaf stalk. Besides, more converted NO,-N was also found in the leaf blade.

3. Significant enzyme activities of NRase and NiRase were detected in leaf blade of Pai-Tai

and Leafy lettuce, but inactive in the leaf stalk and root.
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4. The NO,-N and NO,-N content in leaf blade were variated as with increase of radiation,
air/nutrient temperature and chemical nitrogen fertilization. In the treatment of high air
temperature(35°C ), low light intensity(5 Klux) and high nitrogen fertilization (NO,-N, 198
ppm), the NRase activity was inhibited to result in higher NO,-N accumulation in the leaf
blade. However, NiRase activity seemed no effects in such treatment.

5. Foliage spraying treatment with 0.5% of urea and calcium nitrate showed no effects on the
accumulation of NO,-N and NO,-N in the leaf blade, but incerease in chloroplyll content.

6. Both NO,-N and NO,-N in the leaf blade were reduced in boiling and frying treatments,
but those were released to the soup residue.

7. The NO,-N content in the leaf blade was decreased as it was stored in 5°C one day after

harvest.

Key words: hydroponic vegetable, nitrate/nitrite nitrogen, accumulation.
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