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STUDIES ON THE BORDER EFFECT IN THE RICE PADDY FIELD
IV Physiological Status of Plant on the Restricted Rhizosphere

Kiyoshi Kogure and Atunobu Inokur:

The pecuriality of the border plant grown under the severely (S) and mildly (D) restricted
rhizosphere was studied by analytical methods for some physiological characteristics.

1. The activity of photosynthesis and respiration were pursued by CO, gas-exchange determination
of whole plant. Although the border effect directly exposuring of sunlight for the photosynthetic
rate appeared relatively late and appreciably extent, such a effect was not recognized for the respira-
tory rate. The photosynthetic capacity of border plant, which was superior to that of inner row plant
during the early growing period, was reversed in later days, and it was in contrast to a tendency
with respiratory one. )

2. The root activity which measured by means of the a-naphtylamine oxidation was high during the
early growing period, then declined, especially on the border plant of mildly restricted rhizosphere
(D) with some considerable extent. ,

3. The nitrogen content of border plant was lower than that of inner one, especially on seveyr‘ely
restricted rhizosphere (S). A high carbohydrate content of leaf-sheath and culm of border plant
during the early growing period declined accompanying with. ripening grain and this tendency was
markedly recognized on mildly restricted rhizosphere (D). ‘

Judging from the results, it may be pointed out that the peculiarity of border effect is also recognized
on the plant grown under top and root have influence on the surface-soil condition in the early growth
and thenceforth subsoil condition.
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Fig.1-1 Diurnal changes in carbon dioxide exchange of whole plant grown under S

pot and environmental factors on ear formation stage.
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Fig.1-2 Diurnal changes in carbon dioxide exchange of whole plant grown under

D pot and environmental factors on ear formation stage.
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Fig.2 Carbon dioxide exchange ot whole plant in the night.
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Fig.3 Variations of photosynthetic (—) and Fig4 Variations of photosynthetic (—) and
respiratory (---) rate of plant grown in the respiratory (---) Capacity.
border 1st (D), inner 2nd (&), and 3rd Symbols are the same as those in Fig. 3.
(@) row.
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Variations of nitrogen content in the leaf- Fig.7 Variations of nitrogen content in the leaf-
blade. sheath and culm.
Symbols are the same as those in Fig. 5. Symbols are the same as those in Fig. 5.
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