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Physiological and morphological studies on potato plants

Part 15. Effects of potassium supplies on nitrogen and carbohydrates
metabolisms of potato plants during the growing period

TAKASHI TAGAWA and RYUTARO SAKAL
(Botanical Institute, Faculty of Agriculture, Hokkaido University)
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Résumé

In the preceding paper (1933) the authors have reported the facts that the amount of potassium
supplied was found to affect the number of tubers on each potato plant, and that when the potato plants
did not receive adequate supplies of nitrogen and potassium at balanced levels, lowering of the contents
of storage starch in the new tubers and of the total yields of the tubers resulted. In the present in-
vestigation, extending the work on nitrogen and carbohydrate metabolisms of potato plants, particular
attention was given to a study on the role of potassium in those metabolisms of potato plants during an
entire growing period.

In the present research, young seedlings of potatoes were transplanted from ‘the nursery bed to
Wagner pots filled with culture solutions. The culture solutions were so designed as to contain 3 varied
levels of potassium, keeping a moderate level of nitrogen in each pot.

The experimental results obtained may be summarized as follows:

1. ‘The first visible symptoms as the effect of three varied levels of potassium supplies were changes
in leaf colour and in the size of potato plants of the three experimental lots. The leaf colour of the
potassium deficient plants was dark green with leaves small in size, while that of plants having access
to abundant potassium were yellow-green with tall stems. : -

2. At the early stage of growth, the plants cultured with low level of potassium were rich in
réducing sugar, sucrose and starch in the leaves and the stems, but the .accumulation of starch progres-
sively became less with the advance of growth stage. The contents of reserve starch in the tuber of the
plants which received low level of potassium were rich, in contrast to that with high level of potassium
at the early stage of tuber development, but the accumulation of starch became smaller at the later stage
of the tuber development due to the retardatxon of growth of the tops of plants in consequence of po-
tassium deficiency.

3.. It has also been shown in the present experiments that in the early stage of potassxum deficiency,
total soluble nitrogen, ammonia-, nitrate-nitrogen, and carbohydrates accumulated, while protein decreased
in potato plants growing under conditions of low potassium supply. Judging from these results, it is
assumed that the potassium deficiency checks at some certain point the nitrogen metabolism of potato -
plants. :

4. 'The contents of soluble potassium both in the leaves and stems increased in proportion to the
increase of the levels of potassium supply in the culture solutions.

5. The data obtained in the present investigation add confirmatory support to the conclusion stated
above at the beginning of this résumé. ‘That is to say, the potassium supplied to the potato plants is
supposed to be concerned with the growth of plants, the nitrogen and carbohydrates metabolisms, by
which control there result significant influences upon the formation, growth, numbers, the contents of
storage starch and the total yield of the new tubers.



