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THE WATER PHYSIOLOGY AND REASONABLE

IRRIGATION -OF RICE PLANTS
IV. THE EFFECT OF WATER RELATION AND NITROGEN NUTRITION
ON THE YIELD AND RELATED PHYSIOLOGICAL PROCESS OF
RICE PLANTS

.C. Tsui, W. Ni, S. H. Mao and S. H. Man
(Laboratory of Plant Physiology, Institute of Botany, Academia Sinica)
Summary

The experimental work was carried out in 1962 at the Institute of Rice Research, Chun
Liang Cheng, Tientsin.

The rice plants (Ozyza sativa L. var. Ying-fang) were grown in the fields with two
different water conditions: (1) the field was submerged with water about 8 cm. deep, (2) the
water content of soil was almost saturated. The nitrogen nutrition of each water condition
was supplied by the following three different quantities: (1) without nitrogen fertilizer, (2)
7.5 kg. of nitrogen per mou, (3) 15 kg. of nitrogen per mou.

The experimental results obtained are as follows:

The yield of the rice plants which grown in the field of submerged with water was much
higher than those which were without water layer at .any level of nitrogen supplies. When
the water conditions are the same, the yield increases with the increase of the amount of
nitrogen. For example, the amount of nitrogen supplied with 7.5 kg. per, mou, the yield of the
rice plants grown in the field without water layer was 371 kg., but the yield increased to 450 kg.
when the plants were submerged with water.

The activity of the root system of the plants submerged with water was higher than
those which grown in the field drained off the water and with low nitrogen supply. The
amount of bleeding of the plants grown without water layer and supplied with 7.5 kg. of
nitrogen was 337 mg. of water per plant within 12 hours, however, it was 646 mg. when the
plants were submerged with water.

The free water content of the plant and the rate of transpiration were also accelerated
by the increase of water layer and nitrogen supply. While on the contrary, the osmotlc pres-
sure and bound water content were decreased.

The starch arid protein contents of the plants grown in submerging condition are higher
than those which were grown without water layer. The activity of catalase is increased in due
proportion with the increase of nitrogen supply and the depth of water, but the act1v1ty of
peroxidase is decreased with the addition of nitrogen and the depth of water,



