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Physio-ecological studies in potatoes

1V. Influence of the soil temperature on growth and yield
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Table 1. Soil temperature (°C) at 10 cm
under soil surface in experi-

ment periods

July  July Aug. Aug.
2-17  18-31 1-12 13-25

Treatments

Max. 199 ”1 239 20.2
Control (C) Min. 178 204 210 17.6
Mn. 18.8 21.2 22.4 18.9
Max. 175 19.4 20.1 19.3
Low (L) Min. 144 168 173 150
Mn. 159 18.1 18.7 17.2
Max. 303 321 32.3 322
High (H) Min. 29.8 31.5 32.0 316
Mn. 30.1 31.8 321 31.9
Max. 236 259 27.0 23.8
High-Low (H-L) Min. 190 206 213 18.2
Mn. 21.3 23.3 24.2 21.0
Max.  26.0 27.3 28.7 259
Low-High (L-H) Min. 235 249 262 231
Mn. 247 26.1 27.4 24.5
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Fig. 1. Changes of top-and tuber dry
matter weight per plant.

Note:  Same symbols used through-
out all figures.
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Fig. 2. Changes of dry matter content in

leaf and stem.
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Fig. 3. Changes of climatic factors in
experiment periods.
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Fig. 4. Changes of tuber volume per plant.
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Fig. 5. Changes of mean weight of one tuber.
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Fig. 6. Changes of number of tubers
per plant.
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Fig. 7. Changes of starch value.
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Table 2. Influences of soil temperature on tuber yield
Yield components Control Low High  High-Low Low-High ’
Starch yield (kg/10 a) 579(100)  600(104)  358( 62)  500(86)  A73( 82) —0.99%*
Tuber yield (kg/10a) 4323(100) 4284( 99) 3113( 72) 3759(87)  3905( 90) —0.94*
Starch value (%) 13.4(100)  14.0(104) 11.5( 86) 13.3(99)  121( 90) —0.97+*
Mean weight of a tuber (g) 94.0(100) 98.9(105) 51.0( 54) 86.1(92) 7230 771 —0.99%*
No. of tubers per plant 138(100)  13.0( 94) 183(133) 13.1(95)  16.2(117) + 093+
Ratio of second growth (%) — — 361 6.1 19.1
Note. { ): Relative value.
7: Correlation coefficients between mean soil temperature and each yield component
*: Significant at 5 % level
**: Significant at 1 % level
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Fig. 11. Changes of ratio of tuber/leaf
{dry weight base).
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Summary

In the present report, effects of soil temperature
to the top growth, tuber bulking and dry matter
production of potato plant were investigated. A
variety, Irish Cobbler, were planted in the field and
the plants were kept under 5 temperature conditions
of the soil, 17.5°, 20.3°, 22.8°, 257° and 31.5°C, starting
from tuber initiation to maturity.

At 31.5°C, the top growth indicated by the amount
of dry matter and/or the LAI was most limited,
while dry matter content of leaf and stem were the
highest. In other series of the low temperature
range, at 17.5°~25.7°C, regarding to the top growth,
no significant differences were observed between
them.

To the soil temperature, tuber growth responded
more sensitively than the top growth. Mean weight
of single tuber and its starch value decreased with

the increased soil temperature, and this trend was



emphasized by the lapse of plant growth. Number
of tubers per plant increased with increase of soil
temperature.

It was revealed that there was a negative correla-

tion between yield of tuber and mean soil tempera-
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ture. It was also pointed out that the second growth
of tubers was induced at 22.8°~31.5°C.

The time trend of the NAR was different among
5 conditions of soil temperature. The NAR was

recognized to be possitively correlated with the CGR.



