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Short communication

Occurrence of a stable nitrate reductase in Actinidia spp.
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Abstract Following development of an in vitro
assay,a NADH/NADPH bispecific nitrate reductase
stable for at least a month at 4°C, and thermostable
at temperatures 1o at least 60°C, has been identified
in crude and partially-purified extracts of leaves
androots of kiwifruit (4ctinidia deliciosa). Stability
characteristics were not confined to kiwifruit, but
were found to extend to other members of the genus
also.
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INTRODUCTION

Nitrate reductase (EC 1.6.6.1) (NR) is the first
enzyme in nitrate assimilation in higher plants.
Investigations concerning this enzyme have been
reported for many plant species (Campbell 1990;
Oaks 1994), but not thus far in kiwifruit (4ctinidia
deliciosa (A. Chev.) C.F. Liang et A.R. Ferguson
var. deliciosa), a major fresh fruit export crop.
Kiwifruit, a dioecious deciduous vine native to
China, and related Actinidia species, are found
dispersed throughout Asia (Ferguson 1990). In its
native habitat, kiwifruit grow in acidic (pH < 5)
soils high in organic matter (Li et al. 1985), where
nitrifying bacteria would be largely absent, and
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ammonium would be expected to be the primary
source of available nitrogen (N). Nevertheless, the
plantin cultivation, which is little different from that
growing wild in China, grows prolifically in
commercial situations where nitrate is provided,
either directly as an inorganic nitrate salt, or by
nitrification of urea or ammonium salts. How N
assimilation is handled by the plant under two quite
different N regimes provided the initial motivation
for this investigation.

There is no established in vitro assay for NR in
kiwifruit, and preliminary attempts in this laboratory
to develop one were unsuccessful. Possible reasons
include the presence of high concentrations of
phenolic compounds, viscous mucilages and
proteolytic enzymes in different tissues (Redgwell
1983; Lewis & Luh 1988; Lemon & Considine
1993). Inactivating factors and the instability of NR
have also been reported as reasons for failure to
measure the activity of this enzyme in other species
(Wallace & Oaks 1986). This communicationreports
on the highly unusual stability properties of NR in
this and other members of Actinidia which were
observed following successful development of an in
vitro assay for NR in the leaves, roots, and fruit of
kiwifruit.

MATERIALS AND METHODS

Plant material

Seedling plants (‘Hayward’ cultivar x ‘M series’)
were raised in solution culture using programmed
nutrient addition. Seedlings were germinated in
acid-washed sand, then transferred to solution culture
once they had reached c. 1-2 cm in height (2-3
leaflets). Calculation of the quantities of various
nutrients required for successive 3- or 4-day growth
periods was based on the assumptions and methods
in Smith et al. (1988), which were followed without
modification. As in Smith et al. (1988), we assumed
that the concentration of N required for non-limiting
growth was 2.86 mol’kg dry weight, and that an






