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Physiological and morphological studies on potato plants

Part 11.

.On the variation of the ascorbic acid content of

potato plants in abnormal tuber formation

By Takashi Tagawa and Yozo Okazawa
(Botanical Institute, Faculty of Agriculture, Hokkaido Umverblty)
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The variations of ascorbic acid and carbohydrates contents in the
potato sprouts under the dried and high temperature conditions.
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\ Ascorbic acid The
x\\(}ontents Mois. | Carbohydrates contents contents ratio of | Stor- | Stor-
o~ ture | Non i as reduced | age | age
El);gsl N con- Rzie;iiuc reduc- Starch R educed O}gglz' Total form/oxi- temper- mois-
\ \ tent sug%r ing ¢ form form dized | ature | ture
Days \ sugar form
%, mg; mg mg MmgZ%| mgu| mglk C %
Control| 88.10 26.11 5.26 3.15 51.21 8.25 59.46 6.20 9 71
10th Treqat-
\ ment 84.12 10,05 7.93 19.21 26.15 23.56 49.71 1.10 27 49
Control | 87.24 2882 .| 21.15 17.26 40.15 22.77 63.92 1.76 10 70
20 Treat- | o515 | g4 1721 | 4302 | 31.75 | 39.13 | 70.88 081 | 27 47
ment . . ; . . . ) .
Control| 87.31 38.66 2.52 21.30 35.25 34.13 69.38 1.03 12 72
30th|- -
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Table 2. The variations of ascorbic acid and carbohydrates contents in the
sprout tuber stored under the natural condition.
Contents Carbohydr;t:{ls contents Aicorblc acid cpnte{lt_s Ei?ielcll?ltclgd
Reduc- <3 form/oxi-
Plant eillllg reduc- Starch R%gll_]r%ed 0%( lg:ied Total diz{ed
tissues ing )
sugar sugar form
. . mg mg mg mg% mg mg%
Etiolated growing| |, a9 S —_ 10.98 743 18.41 1.47
sprout
Lateral buds of
etiolated sprout 19.23 _— 27.33 18.24 535 23.59 340
Sprout tips begin-
ning tuberization 1.92 Trace 114.98 30.89 1.10 31.99 28.81
3 T
Sprouf tips after | 55 033 | 14163 3521 0.87 36.08 40.47
Sprout tubers 1.66 0.52 179.76 40.19 0.73 40.92 55.05
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Table 3.  The variations of ascorbic acid and carbohydrates contents in a
3 - sprouts and abnormal tubers under the dark condition.
Con- Carbohydrates contents ; Ascorbic acid contents
’ 0| Redue- -Non_re- Reduced Oxidiz
ing ducing Starch el Total
Pletlilégues\ sugar sugar form ed form
. mg mg mg mg% mg% | mgz%
Tip part 14.18 — _— 12.12 13.31 ; 25.59
g Middl |
iddle :
% part 14.89 —' — 7.85 f 17.14 24.09
& .
i
%ﬁ%ﬂr 9.64 3.49 —_ 545 ' 1628 2151
| I
Tuber 1.03 0.48 14911 - 30.14 0.87 1 31.01
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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 previous papers (1949, 1952), the authors have reported
some assumptions concerning the mechanism of sprout tuber formation due to the senility of mother tubers.
Judging from the results described in the above papers, it seems very reasonable to assume, therefore,
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that the irregular tuber formation of potato plants, such as sprout tuber, might be attributable to the
changes of the reserve substances in the mother tuber and of the respiration rate of the sprout and tuber
according to their storage conditions. In recent studies on the tuber formation of potato plants the authors
(1953) have made it obvious that the accumulation of ascorbic acid and the variations of carbohydrates
contents in the potato tuber stand physiologically in a close interrelationship, namely, that the ascorbic acid
may serve as an activator in the formation of starch in the potato tuber.

The purpose of the present investigation was chiefly to determine the relation between the variations
of ascorbic acid and carbohydrate contents in the abnormal tuberization of potato plants under the various
conditiops, with a view to narrowing the problem whether the ascorbic acid may also act as an activator
in the formation of starch in the abnormal tuberization of potatoes. The variety “Irish Cobbler” was used
as material. The fractionsanalysed in the present experiments were similar to those described in the pre-
vious papers, so full descriptions are omitted here. The experimental results obtained may be summariz-
ed as follows;

(1) Under the storage conditions of dried and high temperature, the accumulation of starch and the
rapid acceleration of growth in thickness of the sprout were recognized. With regard to the ascorbic acid
content in the sprout tuber under thesé conditions, the content of oxidized form was much greater than
that of the reduced form of ascorbic acid. The low content of the latter may be attributable to the oxidation
of reduced ascorbic acid due to the high temperature condition. Accordingly, the accumulation of starch
in the sprout tuber was less than that in the control tuber.

(2) Being accompanied with the development of sprout tuber arose directly on the mother tuber, due
to its senility resulting from long storage in a cellar, the accumulation of starch and the increase of ascorbic

" acid, especially in the reduced form, in the sprout tuber ran parallel. Accordingly the increase of the ratio
of reduced form/oxidized form of ascorbic acid was one result. °
. {3) When the seedlings of potatoes were placed in the dark, the ascorbic acid content in the tips of
etiolated sprouts was much higher than the content in other parts of the sprouts. In the new tubers formed
on the axils of the sprouts, however, the highest amounts of ascorbic acid and starch contents were recognized.
(4) Judging from the results described above, it may be concluded that the localization of ascorbic
acid in the tissue of potato plants tends to be parallel to that of the starch. Hence, in the case of the
tuberization of potato plant, it seems very probable that the ‘ascorbic acid, especially in the reduced form,
plays an important rle in the accumulation of starch and ‘in the development of the tuber.



