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Physiological and morphological studies

on potato plants

Part 7. Nitrogen metabolism in potato leaves during an entire growing period

Tarasni Tacawa and Ryuraro Saxat
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Résumé

‘The present investigation is one of a series of experiments carried out under the title of physiological
and morphological studies on potato plants. In the present investigation, in extending the work on nitro-
gen metabolism of potato plants, particular attention was given to a study of the distribution of various

nitrogen fractions in potato leaves during an entire growing period.

The nitrogen fractions determined

were total, protein, soluble, ammonia, nitrate, amide, amino, and residual nitrogens. And at the same
time reducing and non-reducing sugars were also determined.

Judging from the results obtained in the present investigation, the growing period of potato plants

" may be divided into four stages, namely, sprouting, flower bud—forming, flowering, and deteriorating

stage ; and the features of nitrogen metabolism in potato leaves at each stage may be summarized as follows :
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1. At the sprouting stage the nutrient supply for the growth is mainly attributed to the mother
tuber. Accordingly a decrease of protein-and soluble-nitrogen in the mother tuber resulted. Being accom-
panied with a remarkable increase of protein-nitrogen synthesized in the young leaves, and due to the
accumulation.of inorganic nitrogen absorbed by the roots, the total nitrogen contents in the leaves at this
stage were highest throughout a whole vegetative period.

2. Upon attaining the flower bud-forming stage, the young plants became almost independent of
their mother tubers. The increase of carbohydrate contents due to a vigorous awakening of photosynthesis
in the leaves concomitant with nitrogen accumulation resulted in a favourable condition for the differen-
tiation of the flower bud. Ranging from this stage to the earlier stage of flowering, however, the decrease
of total-and protein-nitrogen contents due to the formation of the flower bud was recognized ; and under
these circumstances the role of the upper young leaves as an organ for nitrogen supply for the flower—
formation is more important as compared with that of the lower aged one.

3. At the earlier part of the flowering stage, contrary to the remarkable decrease of sugar contents
in.the leaves, the accumulation of ammonia-and amide-nitrogen in the leaves was ascertained.

4. At the latter half of the flowering stage and similarly to the deteriorating stage, a vigorous trans-
location of assimilates and of the varied forms of nitrogen fractions from the aerial portions of potatoes
to the maturing new tubers may be pointed out as a special feature of these stages.




