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Studies on the Effect of the Relative Humidity of the Atmosphere on the Growth and Physiology of Rice
Plants VII. Effect of ambient humidity on the growth and dry matter production at various temperatures :
Gen-ichi HIRAI, Hiroyoshi CHUJO*, Osamu TANAKA**, Takashi HIRANO* and Masayo OMORI (Osaka Gakuin
Unuversity, Suita 564, Japan;* The College of Agriculture, University of Osaka Prefecture, Sakai 591, Japan;** Department
of Biology, Faculty of Science, Konan University, Kobe 658, Japan)

Abstract : The effect of relative humidity (RH) on the growth and dry matter production of rice seedlings was
investigated at the early vegetative stage. Plants were grown for 10 days under 60 or 909, RH at 12-hr day/12
~hr night temperatures of 22/18 (low), 28/24 (moderate) and 34/30 (high) °C. Dry matter production of the
plants grown at 909, RH was higher at low and moderate temperatures, but much lower at high temperature
than that of the plant grown in 609, RH. The increase of root dry weight was more influenced by RH than that
of the top dry weight. Thus, the relative value of top weight to root weight (T-R ratio) of the plant grown under
909, RH decreased at the low temperature, but increased at the high temperature, as compared with that of the
plant grown under 609, RH. At the moderate temperature, T-R ratio of the plant grown in 909, RH was almost
the same as that of the plant grown in 609, RH. These results indicate that the effect of humidity on growth and
dry matter production must be considered in association with the temperature.

Key words : Dry matter production, Photosynthetic rate, Relative humidity, Rice, Top-root ratio (T-R ratio).
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Fig. 1. Effect of relative humidity on dry
weight of rice seedlings grown at different
temperatures. Bars indicate 2 X SD.
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Table 1. Effect of relative humidity on the T-R
ratio of rice seedlings grown at different
temperatures for 10 days.

Relative T-R ratio

humidity
(%) 22/18°C 28/24°C 34/30°C
60 3.50+0.18* 4.03+0.29 4.5240.05*
90 2.71+0.25* 3.89+0.16 4.88+0.22*

* Significant at the 5% level of probability between
the plants grown under 60% and 90% humidity.
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Fig. 2. Effect of high humidity (90% RH) on

the relative dry weight of the top and root of

rice seedling.
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Table 2. Effect of relative humidity on the growth of rice seedlings grown at different temperatures for 10

days.
Temperature Relative Plant age Leaf area Plant length  Root Average Root
humidity number root length diameter
Q) (%) (cm?) (cm) (cm) (um)
22/18 60 5.1£0.09 11.1x0.75 30.1x£1.00* 19.1%+1.30 15.0£0.92 310.8%45.3
90 5.1+0.07 10.5+0.97 29.0%x1.15* 20.0%£2.21 15.6%=1.44 314.0+55.3
28/24 60 5.8+€0.12* 16.4+1.93 33.7£1.02 22.6+2.01* 14.7+1.47 340.2+37.8
90 6.0+0.07* 17.1x1.32 34.4+1.67 25.8+1.80* 14.8+1.14 386.4+49.7
34/30 60 6.1%£0.12* 14.2+1.25* 32.3Xx2.17* 21.5+2.74* 15.0%x1.50 335.2£36.7*
oY 90 56x0.17* 11.7x1.16* 30.8+1.13* 16.7£3.58* 15.4+1.44 284.5x27.9*

* Significant at the 5% level of probability between the plants grown under 60% and 90% humidity.
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and the dry weight of the top of rice seed-
lings grown at different humidities and tem-
peratures.

C®, [OM, ~AAa:22/18, 28/24 and 34/30°C at
the relative humidities of 60% (open sym-
bols) and 90% (solid symbols), respectively.
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