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

V. Relationships between the transiocation
of carbohydrate, and atmospheric
humidity and soil moisture

Hakobu Sekioka
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Apparatus for control of atmospheric humidity.
A, sucker; B, bell jar; C, scrubbing bottle,
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‘Table 1. Relative humidity and temperature within bell jars.
Dark Light
Time Low hutmchty ngh humldlty Lcmr humldltY High humidity
. Tempe |mumigire | TEMpe- Tempe- T'empe~
Humidity rature Humldlty rature Hum1d|ty| rature Huufidf)r " ratare
% "C * ‘C % C % Cc
9 am, 74 270 100 260 70 27.8 97 254
10 a.m, 75 26.5 100 25.5 73 2re 97 26.5
11 a.m. 5 26.5 100 255 71 284 98 7.2
0 p.m. 70 26.5 100 255 71 285 100 27.4
1 p.m, 70 26.5 1o 25.5 72 250 100 280
2 p.m, 70 26.5 100 25.5 72 293 160 28.5
3 p.m. 70 26.5 100 255 &7 29.4 100 287
4 p.m. 65 26,0 100 255 &7 29,0 100 28.5
5 p.m. 65 26.2 100 25,5 71 285 100 28.0
& p.m, 70 26.5 103 25.7 71 28,0 100 21.6
7 pom 70 265 100 25.7 71 280 ; 100 215
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Table 2. Effect of atmospheric humidity on the translocation of sucrose-C14
from one leaf to the other parts of a sweet potato, 1960.

Dark | Light
Plant parts Low humidity High humidity =~ Low humidity High humidity
! 1 2 mean \ 1 2 mean 1 2 mean 1 2 mean
S SO IO
cpm/100 mg dry wt. | cpm/100mg dry wt. | cpm/100 mg dry wt.|com/100 mg dry wt.
Roots B420 B8B46 8633 ; 5737 5560 5649 10000 17182 13591 5346 10279 7813
Lower stems 2530 1778 2154 | 2457 1333 1895 1880 2594 2237 1583 1815 1699
Upper stems 2269 1371 1820 ; 2254 1673 1954 2137 2575 2358 2071 1855 1963
Leaves 1283 145% 1371 | 1401 1304 1353 1644 3814 2729 1480 1829 1655
: cpm cpm ) “epm’ ' " ¢pm :
Roots . 6568 7873 1221 6196 5977 6086 B500 10825 81s83 379 6712 5254
Lower stems 1619 2231 1925 1204 1013 1109 1184 1857 1521 2198 1733 1966
Upper stemns 2178 1396 1787 2110 1971 2041 2458 1880 2169 2775 2324 2550
Leaves T 3374 4012 3693 | 4777 3469 4123 4948 10260 7604 6571 5659 6115
Total activity 14626 13359 | 19457 | 15885
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Fig. 2. Effect of atmospheric humidity on the distri-
bution of C!% in roots, stems,
sweet potato following a 10-hr.

and leaves of a
translocation

period, 1960. Per cent of radioactivity (cpm) of
each plant part.
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A = B

Fig. 3. Radioautographs demonstrating distribution of

C!* in the sweet potato plant 10-hr.
application of sucrose-C!* to leaf, 1960.

The plants were held in darkness at high humi-

dity (A) and low humidity (B).
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Fig, 5. Radioautographs demonstrating distribu-
tion of C1¢ in two divided roots of a sweet
potato plant which held in different soil
moistures, 1960.

Left root -+ High soil moisture.
Right root--+ Low soil moisture.
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Table 3. Effect of soil moisture on the translocation of sucrose-C!* from
four leaves into two divided roots of a sweet potato, 1960.

Radioactivily
Soil moisture of = _ o - %
two divided pots cpm/100 mg dry wt. /S c_pm !
1 ’ 2 | 1 ‘ 1 ‘ 3
I |
{ Low (40 &) 46854 82111 | 57162 | 41877 85.5 ‘ 71.6
|
High (100 %) 14475 20184 9698 ‘ 16551 145 283

Percent of radioactivity (cpm) of two divided roaots.
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The influence of atmospheric humidity and soil moisture on the translocation of foliar applied
sucroso-Cl4 was studied in the sweet potate plant, Ipomoea Batatus Lam.

Sweet potato plants to which sucrose-C4 was applied on a single leaf were held in dark or
light conditions for 10 hours at 70 % and 100 % air humidity respectively. The C14 accumulation
rates in root were much highber at Y0% air humidity than at 100 ¢ air humidity in dark and

light conditions.

When roots of a sweet potato plant were divided into two groups and each of the halves
was exposed to different soil moisture for 18 hours in darkness, the translocation and storage of
C!# was better in low soil moisture (40 &) than in high soil moisture (100 %).



