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Physiological studies on the sprouting-of potato tubers

growing on the mother plant by the exposure treatment.
By

Toru KATO
(Laboratory of vegetable crop science, Faculty of Agriculture)

Summary

1. .Effect of external conditions on the sprouting’ of tubers growing on mother plant.
(1} The tubers attached with mother plant are easily sprouted by the exposure treatment
“-under the long photoperiod at high temperature, but' the tubers detached with mother
plant are not under the same conditions. )
(2) The longer the photoperiod and the higher the temperature, the more the sprouting
of tubers with mother plant is promoted. -
{3} Both the pinching of mother plant and the top dressing of nitrogen fertilizer also
accelerate the induction of sprouting on the developing potato tubers under the long

photoperiod at high temperature.

2. Thevchangés“in various constituents of tubers are as follows.

(1) Carbohydrates and nitrogen compounds. -

The changes in chemical constituents of tubers in the soil, attached with mother plant,
are almost the same as those of tubers detached with mother plant in this experiment.‘

The exposure treatment induces the decrease in polysaccharides such as starch and the
increase in soluble sugar, especialy non-reducing sugar, but the nitrogen compounds are
not affected. _ 7

It was clearly found that the decreases in carbohydrates and nitrogen compounds and
the increase in water content are induced in the tubers attached with mother plant by
the exposure treatment. These tendency is stfeng_thed ‘in the sprouted tubers.

It is indicated that the water content is significantly correlated with the total carbohyd-
tates or starch. '

(2) Auxin. A _

Auxin content in apical eyes gradually increases when the tubers are exposed to the
light, but not in the tubers in the soil, attached or detached with mother plant:

It is shown that the remarkable increase in auxin of apical eyes is induced in the tubers
attached with mother plant by the exposure treatment. This tendency is strengthed in the

sprouted tubers.
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. The high auxin level depends upon both the decréase in the growth-inhibiting substances.
and the increase in the growth- promoting substances.

"It is suggested that the auxin content in apical eyes is significantly affected by the
starch accumulation. ’

(3) Gibberellin.

The gibberellin level in the apical eyes of tubers detached with mother plant gradually
increases by the exposure treatment.

This tendency is remarkably accelerated in the tubers attached with mother plant.

It is noticable that the gibberellin-like substances are not found 'in the apical eyes of
tubers in the soil, detached with mother plant, in ]uly, but the high level of gibberellin-

like substances is found in August.

3. From the above-mentioned results, it may be safely concluded that the visible sprouting
of developing tubers attached with mother plant is due to the increases in the physiological
active water and auxin, correlated with the decrease in starch content of tubers, and that

the elongation of these sprouts is promoted by the native gibberellin-like substances.
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- Fig. 2. Effect of time of exposure treatment on the sprouting
~of tubers attached with mother plant (1957).
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Table 1. Effect of temperature, pinching and additional supply of nitrogen fertilizer
on sprouting of tubers attached with mother plant by the exposure treatment (1959).

No. July 30 Aug. 18.
Nitrogen of
Temperature Pinching treated. I\;‘)c}. Perofcent I\;% Perofent
supply tubers sprouted sprouted sprouted sprouted
tubers tubers tubers tubers
- —N 20 7 35 14 70
Heavy +N 20 10 50 20 100
High temp. Light IE %8 253 Zg %é ;g
check :E %8 _4 @ —7 E
N -N 2 7 2 20 100
Heavy N 2 7 3% 20 100
Low temp. Light III:II %8 9 %g l %8 18(5)
~N 20 5 25 20 100
check +N 20 6 30 20 100

* Treatment was made in July 10.
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Characteristics of various treated plots.

Table 2.
‘ Treatment ’ _ l : Eyes - Peel
A | Tubers was placed in- the soil Trace . Yellowish brown
B Tubers were p]acec] on the soil, Greenish, small Greenish brown

exposuring them to the light

C Tubers attached ‘with mother
plant in the soil

Tubers attached with mother

Trace

Yellowish brown
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D plant on the soil, exposuring Unsprouted, visible * Green
them to the light
Tubers attached with -mother :
E .| plant on the soil, exposuring Sprouted * Green
them to the light
* " Sprouts -+ more than 5 ¢cm in height
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Fig. 3. Correlation of water content with starch
content in tubers.
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Fig. 5. Correlation of auxin in apical eyes with
starch content in tubers.
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Table 3. Effect of exposure treatment on the chemical constituents of tubers.

5 | ) L 4 |

E 2 | § 5 E g § | o8 5

E y 2| 2| 2| % 225 _¢

3 g 'S =% | B S 3 58 | 82 | 22 | TE

i B 3 §2 | & 3 S e5 |8 | EF &7

. o Z o8

A 86.09 | 0.15 0.17 0.32 10.96 | 11.81 | 12.18 | 0.12 0.12 0.24

B | 8.04| 119 | 1.04 | 2.23 |- 819 9.83| 12.06| 0.12 | 0.12 | 0.24

1958 C | 87.56| 0.15 | 0.20 | 0.35 | 10.18 | 1162} 11.97| 0.10 | 0.13 | 0.23
D | 90.43| 0.53 | 0.10 | 0.63 | 6.17| 7.44| 8.07| 0.10 | 011 | 0.2

E 92.60 1 136 0.22 1.58 2.65 3.13 531 011 0.10 0.21

A 85.98 | 0.13 0. 30 0. 43 11,07 | 11.43 ] 11.86 ¢ 0.16 0.28 0. 44

1956 B | 8.52] 0.46 | 0.77 | 123 | 10.29] 10.56 | 11.79| 0.14 | 0.29 | 0.43
E 91.48 | 0.82 0.11 0.93 5.99 6. 16 7.09 | 0.12 0.19 0.31
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