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Effects of Elevated CO, Concentration on Growth of Common Bean
(Phaseolus vuigaris 1.) with Relation to Starch and Nitrogen
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Summary

The nitrogen and starch accumulation in leaves was examined to investigate how elevated CO,
affects the growth of common bean (Phaseolus vurgalis L. “Taisho-kintoki”). For this purpose open top
chambers were set up at elevated (690 ppm) and ambient (325 ppm) CO, concentration.

In the leaves under the elevated CO,, no increase in dry mass and total nitrogen was observed but
nitrogen concentration significantly decreased and correspondingly starch concentration increased.
This negative starch-nitrogen relationship was found across CO, treatments in the total leaves until the
early stage of reproductive growth. Furthermore, among the first, third and forth trifoliate leaves, only
the upper young leaves showed the same relationship as in the total leaves. Thus, the starch-nitrogen
relationship was controlled by the stages of both whole plant and single leaves, but seemed to be less
affected by external conditions like elevated CO,.

On the basis of these results, it can be concluded that the starch accumulation in relation to nitrogen
metabolism as well as translocation capacity is involved in the restricted growth of common beans
grown under elevated CO,.



