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Abstract

Nitrate reductase (NR) is a key enzyme in the first step of nitrate
assimilation. It catalyzes the reduction of nitrate to nitrite, which is the most
important step in nitrate assimilation pathway in higher plant, fungi, algae and
some bacteria.

Factors regulating nitrate reductase activity (NRA) in 3 cultivars of upland
rice (Oryza sativa L.) Koo Muang Luang, Dokphayom and Kaodokmali105 were
studied. All cultivars showed maximum levels of NRA at the early stage of growth
when grown in pots under artificial lighting as well as in the greenhouse. The result
showed that NRA was related to the levels of N-fertilizer applied and nitrate
contents in the leaves.

Leaf NRA varied with the time of day. It was low during the night and
increased in the light to a maximal level at mid-day then it declined slowly to the
lowest level after dark. NRA in leaves receiving 10 hours/day illumination was lower
than NRA in leaves with 12 hours/day illumination. Nutrient availability effected
NRA-pattern during the day but did not correlate with NRA levels in the leaves.

Comparison of effects of nitrogen source on nitrate reductase activity by
using nitrate, nitrate with ammonium and ammonium as nitrogen sources in the
nutrient solution revealed that NRA in rice leaves responded to nitrate-N or nitrate-
N supplied with ammonium-N but NRA could not be detected if ammonium-N was

supplied alone.



NR in rice leaves stored at —20°C remained active for more than 30 days
while NR in leaves kept at 4°C could retain NRA for only 1 week. Crude enzyme
extract was stable on ice for about 5 hours in the presence of 0.5 mM
phenylmethylsulfonylfluoride (PMSF).

The specific activity of enzyme increased 3.61 fold after the protein was
precipitated from the crude extract with ammonium sulphate at 20-50% saturation.
The enzyme could be kept on ice in the form of ammonium sulphate precipitate for
a longer period (1 month) than in dialysed form (20 days). Molybdenum component
of NR rather than flavin adenine dinucleotide (FAD) may be lost during the
extraction and precipitation processes.

Both reduced nicotinamide adenine dinucleotide and reduced nicotinamide
adenine dinucleotide phosphate could act as electron donors for NR. The
NADH:NR has a K_ of 0.018 mM for NADH and K_ of 0.106 mM for KNO, and
NADPH:NR has a K_ of 0.05 mM for NADPH and K_ of 2.5 mM for KNO,. The pH

optima for NRA was 7.5. NRA was inhibited by I\/Ig2+ and sodium azide.



