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Influence of High Water-Temperature on the Growth in Rice Plant (Oryza sativa L.)
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Fig. 1. Relationship between top and root dry weights.
Day/Night water temperature symbols in the figure:
25/25 (@), 25/31 (M), 25/37 (A), 31/25 (O), 31/31
(0O), 81/37 (&), 37/25 (@), 37/31 (O).
***. Significant at the 0.1% level.

Table 1. Effect on several characteristics in rice plant grown under different water temperatures

Water temperature (day/night)

25/25 25/31 25/37 31/25 31/31 31/37 37/25 37/31 37/37
Top dry weight (g) 14.5 13.8 9.9 13.2 18.0 8.7 13.5 13.2 -*3
Root dry weight (g ) 3.6 3.9 2.1 3.3 4.3 1.6 3.7 3.6 -
Plant length (cm) 100.0 99.0 78.0 98.0 92.0 76.0 89.0 85.0 -
Number of stems 116 120 120 11.8 12.2 9.0 136 13.2 -
Nember of crown roots 589.0 660.0 773.0 625.0 713.0 772.0 746.0 756.0 -
Leaf emergence interval (day)*' 5.9 4.8 4.6 5.5 4.3 4.2 5.0 4.2 -
Leaf blade length (cm)** 60.2 95.7 41.9 58.3 51.1 36.6 51.9 46.0 -
Leaf sheath length (cm)*? 30.0 28.2 24.0 28.3 25.6 23.1 27.1 24.5 -
Leaf blade width (mm)*? 12.9 11.7 8.9 11.8 11.0 7.4 10.9 10.0 -
Diameter of upper roots (mm)*: 0.8 0.6 0.5 0.6 0.5 0.4 0.6 0.6 -
Diameter of lower roots (mm)** 1.0 0.9 0.7 0.9 0.8 0.6 0.8 0.7 -

* Test plants were sampled on August 13th.

%1 Mean interval from 7th to 16th leaves.

%2 Mean value from 11th to 13th leaves.

%3 Test plants in this plot were withered before measuring.
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Fig.2. Relationship between the plant age in leaf number
and the accumulated water temperature.
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3. BRFEHKELFELEDOME (Fig.3)
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Fig.3. Several characteristics in rice plant in relation to daily mean water temperature (A~F).
*. *%. %%+ Significant at the 5%, 1 % and 0.1% levels, respectively.
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Fig.3. Several characteristics in rice plant in relation to daily mean water temperature (G~L).
(continued from the previous figure)
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Summary

This study was undertaken for evaluating the effects of the different water-temperatures both on the vegeta-
tive growth and on some morphological characteristics of rice plant. The plants were grown in the plastic pots,
which were subjected to the respective combination of the day (8:30~17:30) and the night (17:30~8:30) water-
temperatures in the three sorts of water baths regulated at 25C, 31C, and 377C, respectively. These treatments
were conducted during the period from July lst to August 13th, and the plants were gathered to be examined.

The top- and root-growths were most prominent at the constant temperature of 31°C, which were sup-
pressed remarkably at 37C during the night, and the growths under the constant high water-temperature (37C)
were made to be ceased completely in a few days. The negative influence of high water-temperature was almost
denied almost in the case when the day water-temperature was kept at 25T or 317C, respectively. The plant-
length was promoted mostly within the range from 31T to 25C, whereas it was restrained by the high water-
temperature (37C) at day or night, especially at night. Moreover, a rather negative correlationship was noted be-
tween the plant-length and the mean water-temperature through day and night. As for the number of roots, the
leaf emergence interval, the size of leaf and the diameter of crown root, These were correlated closely with the
mean water-temperature through day and night rather than with the difference between the day or night water-

temperature.



