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The effect of some environmental factors on the translocation
and storage of carbohydrate in the sweet potato,
potatc and sugar beet

(I1) Relationships between the translocation of
carbohydrate or radioisotopes and
temperature gradient in the
sweet potato

Hakobu Sekioka
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Fig. \. Diagramatic sketch of the
experimental plant.
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Table 1, The relation between temperature of plant and soil temperature

in a sweet potato, 1959,

Temperatures of plant parts () _

Soil temperatures of

two divided roots __ Root _
i a b

{ 10°C 14.7 15.3

20°C 231 240

{20°C 24.3 243

oC 0.2 29.3

{wt 30,5 30.5
40°C 36.1 359

. Stem .
¢ .4 e T 4
;g{ 256 268 283 28.7
20 278 284 29.0 287
o 31.1 30,8 28.7 287

* Room temperature 30,5°C.

Table 2. The relation between temperature of plant and air temperature

in a sweet potato, 1959,

— Temperatures of plant parts (Cy_

Air . S - . =
- Stem Growing Petiol Leaf
omperatare Ret TR weit @b e a b e
14.2°C 14.5 145 145 145 14.5 145 145 145 145 145 145
17.3°C 17.4 174 174 170 17.5 17,0 17.0 170 170 17.0 170
20.6°C 199 205 205 205 20.1 2.0 210 210 196 196 195
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Fig. 2. Effect of two different root temperatures on c¢arbohydrate contents of leaves,
stems, and two divided roots of sweet potato, harvested at several intervals

during their stay in darkness, 1958.
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Table 3. Effect of two different root temperatures on carbohydrate contents of
two divided roots of a sweet potalo plant, 1958. (in percentage, dry weight

basis)

Two different root temp. “Total carbo- Reducing Non-reduc-

of a sweet potato plant hydrate Total sugar Starch sugar ing sugar
10°C 213 % 7.7 % 13.6 % az % 4.5 %
20°C 225 7.3 15.3 33 40
20°C 215 6.3 15.2 3.2 31
°C 213 58 15.5 29 29
30°C 214 a.1 15.3 2.8 3.3
40°C 201 5.4 14.7 24 3.0
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Fig. 5.

Fig. 6. Radioautographs demonstrating the
distribution of C!* in two divided roots
of a sweet potato plant which was held
in different root temperatures, 1960.
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Effect of temperature on the translocation of sucrose C!4% from four leaves
into two divided roots, 1960. Room temperature 25°C.

Relative humidity 90 %.
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Fig. 8. Radioautographs demonstrating the distribution of P# and C4 in two divided
roots of a sweet potato plant which was held in different root temperatures.
A---Clt radioactivity in the roots 15 hr. after application of sucrose-C!4 to four leaves.
B:--P82 radioactivity in the roots 20 hr. after application of KH;PQ4 aqg. to four leaves.
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Summary

The influence of temperaturs gradient on the translocation and storage of carbohydrate in
the sweet potato plant was studied by means of chemical analysis and use of radioisotopes.

The temperatures of the sweet potato plant is influenced by the temperature condition of
the environment about the plant.

When roots of a sweet potato plant were divided into two groups and each half was expos-
ed to different temperatures; (10°, 20°C), (20°, 30°C) and (30°, 40°C}, carbohydrate content of two
divided roots which were harvested at intervals of four hours in darkness overnight decreased
from 6 p.m, ta 2 a.m, and increased from 2 a.m., but these of leaves decreased during the
night in all cases.

When two divided roots of a sweet potato plant were exposed to different temperatures for
20 hours, the translocation and accumulation of P32 were better at 30°C than at 40°C, better at
30°C than at 20°C, and better at 20°C than at 10°C root temperature respectively.

The translocation and accumulation of sucrose-Cl4 from four expanded leaves to two divi-
ded roots were better at 30°C than 40°C, better at 30°C than at 20°C, and better at 20°C than
at 10°C root temperature in darkness for 12 and 15 hours.



