SCIENTIFIC CORRESPONDENCE

Nitrate content in wheat leaf blades

To boost the yield of crop plants, exces-
sive doses of nitrogen fertilizers are
applied. This results in accumulation of
nitrate in the vegetative parts. The content
of accumulated nitrogen varies with the
environmental conditions, cultivar, and
age of the plant. Further, the accumulation
of nitrate is likely to be particularly high
under low-light conditions, and in the
winter-grown crops. Presence of higher
nitrate content in leafy vegetables and
forage/fodder plants is of concemn, as
these are consumed by human beings as

well as animals'?. Nitrate though is hardly
toxic as such, its reduction to nitrite by
bacteria in the stomach poses threat to
human health, as the nitrite causes
methaemoglobinemia,  particularly in
infants. Further, in combination with
amines, nitrate also acts as a source of
the carcinogenic nitrosamines®.

To reduce the nitrate content in the
leaves, the various strategies include:
(i) Looking for genotypic differences in
the level of nitrate accumulation for the
same level of applied nitrogen. Such dif-

ferences have been reported for several
crops™*.

(ii) Steingrover et al’, on the basis of
their studies in spinach, suggested that
harvesting should be carried out in the
afternoon when the nitrate content in the
leaf blades is low. It was further suggested
that the petioles should be removed as
they have four- to five-old higher nitrate
content than the leaf blades.

(iii) Considering that the enzyme nitrate
reductase (NR) catalyses the rate limiting
step in the sequence of reactions involved

Table 1. Nitrate content (jumol g_' dry weight) of leaf blades at different stages of growth in high and

low NR wheat cultivars

Days after sowing

Variety 16 23 30 39 49 60 70 79 88
Low NR 380.3 218.0 245.8 151.8 148 101.2 13.2 14.4 183
High NR 267.7 1515 167.9 139.1 82 523 72 89 79

(29.6) (30.5) 31.7) (8.4) (44.6) (48.3) (45.4) (38.2) (56.8)
LSD 45.5 18.3 21.3 274 6.6 15.0 38 24 32
(P =0.05)

Figures in parentheses indicate per cent decrease in nitrate accumulation in the high NR cultivar over that

of the lew NR cultivar.
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in the reduction of nitrate, Quillere et al®,
on the basis of their studies in Nicotiana
plumbaginifolia. suggested that over-
expression of genes of NR help in
reducing the nitrate content. The trans-
formed Nicotiana plumbaginifolia plants,
exhibiting 25-150% higher NR activity
than the wild type, showed a drop of
32-47% in the nitrate content of the
leaves. Therc was no change in the
nitrogen content, protein and dry matter
production.

(iv) Use of organic manures as an alter-
native to chemical fertilizers to reduce
the nitratc content has been suggested by
many, but there are contradictory reports
on this.

The two wheat cultivars selected for
the present study differed more than two-
fold in their NR activity’®. The field
experiments were conducted on a sandy
loam soil at the Indian Agricultural
Rescarch  Institute, New Delhi, by
following standard agronomic practices.
Periodic sampling was done at 7 to 11
day intervals, taking 10 plants for each
sampling. Dry weight of the plant samples
was estimated after drying them in a hot
air oven at 80°C to a constant weight.
Downes’® improved hydrazine reduction
method was adopted for cstimation of
nitrate in the lcaf blades. The method
was automated using a Technicon Auto
analyser'”.

The high NR wheat cultivar recorded
a significantly lower amount of nitratc
accumulation in the lcaf blades compared

30

to the low NR cultivar throughout the
ontogeny of the crop growth (Table 1).
The decrease in nitrate accumulation
ranged from around 30 to 56% at different
stages of growth. Though the absolute
amount of nitrate accumulation decreased
towards the later stages of growth in both
the cultivars, the per cent decrease in
nitratc accumulation in the high NR
cultivar over that of the low NR cultivar
increased as the growth progressed.
The present study suggests that looking
for genotypic variation in NR activity in
the leafy vegetables and forage/todder
plants may be hclpful to identify geno-
types with low nitrate content. The studies
are particularly important in view of the
recent emphasis on diversification of the
crops, i.c. increasing the arca under vege-
tables and other horticultural crops, and
on the agro-processing and exporls
wherein the specificity of the nutritional
quality of the food material is important''.
The present approach is beneficial pro-
vided. of course, the genetic variability
to the extent available in wheat is present
in these crops as well becausc the high
NR cultivars, besides showing a decrease
in nitratc content, exhibit an improvement
in nitrogen harvest and dry weight®,
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