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Physiological and morphological studies on potato plants

" Part 12.

On the variation of the ascorbic acid content in

‘ potato leaves during the growing period, with special

reference to the formation of the potato tubers

By . Takashi Tagawa and Yozo Okazawa
(Botanjcal Institute, Faculty of Agriculture, Hokkaido University)
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Figure 1. The variations of various constituents contents in the
potato leaves during the growing stage.
Table 1.  The variations of various constituents contents in
the potato leaves during the growing stage.
Carbohydrate i . ] .
Con- Length contents Ascorbic acid content Tfhe rémo Chloroph-
tents of Non-re gd lilgrgf/- yll
Reducing %" | Reduced | Oxidized A content
m = d
Dates ste sugar dsuucgl:f form form Total O)Egrléed (a+D)
T T Tem mg| mg; mg% mg%|  mg%
1, May 52 3.02 2.31 53.99 15.13 69.12 356
10, May 13.2 2.41 2.19 151.21 2.19 1'54.00 54.19 1.0}
20, May 189 2.26 2.00 155.36 3.60 158.96 43,15 1.21
1, June 23.6 2.33 1.59 162.47 4,31 167.27 33.77 1.50 .,
11, June 42.5 3.25 1.03 201.95 4,51 206.46 44.77 2.02
20, June’ 59.1 4.16 2.86 242.32 573 247.05 42.28 2.39
1, July 70.3 4.37 3.92 255.14 7.09 262.13 35.98 2.40
10, July 75.0 3.07 3.01 215.64 8.31 223.95 25.94 2.01
20, July 74.3 2.19 1.98 17103 8.93 189.96 19.15 1.34
1, August 732 1 092 277 85.06 10.30 95.36 8.25 0.63
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Table 2.  The variations of the various constituents of potato stem.
Bobydrat — -
Contents Cazogtgnzs es Ascorbic acid content The ratio
( R - Lent - of reduc-
educ- Non re- < e ed form/
Stem tissues ing ducing R?Sg;ed Oﬁéiléed Total oxidized
sugar sugar form
B ‘ mg mg mg% | mg% mg% |
Chlorophyll contained Q.53 1.07 18.34 12.34 30.68 1.48
No chlorophyll
contained 6.24 0.48 8.32 15.26 23.58 0.54
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Résumé

It has generally been known that ascorbic acid occurs more abundantly in all green leaves than in non-
-green tissues of the plants. With regard.to the ascorbic acid content of the potato plants, Sugswara (1946)
and Demers (1951) are of the same opinion, and also some investigators have good reasons to assume that
the synthesis of ascorbic acid is concerned with the process of photosynthesis. In the preceding numbers
of this series (1953, a, b) the authors have reported that there is a close relation between the accumulation
of starch and the variation of ascorbic acid content in potato tubers during the stage of their development.

In the present investigation, extending the work on the influence of ascorbic acid on the accumulation
of starch in the tubers, particular attention was paid to the physiological correlation between the contents
of ascorbic acid, reducing sugar and chlorophyll (a+b) in the green leaves of potato during the growing
period, with a desire to obtain further knowledge upon the mechanism of tuberization of potatoes. The
experimental results obtained may be summarized as follows: o

(1) At the early stage of growth, the total ascorbic acid content in the potato leaves increased after
the sprouts emerged from the soil and this rise continued until immediately after the flowering stage.
At the same time, the contents of reducing sugar and chlorophyll (a+b) in the potato leaves increased keeping
pace with the increase of ascorbic acid content. Data obtained with regard to the increase of ascorbic acid
content in the potato leaves indicate that the sprouts became gradually independent of the mother tuber
after they emerged from the soil and concomitant with an accumulation of reducing sugar in the leaves due
to the vigorous awakening of photosynthesis of ‘leaves, certain favorable conditions for the formation of
ascorbic acid resulted. .

(2) At the tuber maturing stage, the lowering of the contents of ascorbic acid and reducing sugar in the
leaves due to their translocation into the new tubers was recognized. As reported in the previous paper
(1952) the authors have ascertained that the content of ascorbic acid in the new tuber increased in proportion
to the progressive maturity of the tuber. .

The experimental data at hand indicating that the time of rapid lowering of ascorbic acid content in
the potato leaves coincides with the time of its striking increase in the newly developing tubers shortly
after the flowering stage, may add further confirmatory support to our previous assumption that the ascorbic
acid in the potato plants may be concerned with the formation of the tuber, especially with the accumulation

of starch in the new tuber.



