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Leaf dynamics: leaf mean residence time and photosynthetic efficiency
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We studied leaf dynamics with respect to mean residence time and photosynthetic
efficiency using cockleburs and rice. Cockleburs were grown at two densities and the effects on leaf
dynamics of light gradient within a canopx and of nitrogen sink strength were studied. Light gradient was
stronger in a dense stand due to mutual shading, while nitrogen sink strength was stronger in an open
stand due to higher branching and reproductive activities. Nitrogen use efficiency (NUE) in rice plants
was analyzed at leaf, shoot, and whole-plant level, with factorization into nitrogen productivity (NP)
and mean residence time (MRT). No significant difference was found in MRT and harvest index between rice
and wild annuals. The high NUE in rice was ascribed solely to its high NP. Because of high opportunity
costs of reducing NP, MRT may not be increased further in rice. By contrast, high NUE in perennials was
due to high MRT. Their NP was as low as wild annuals”.
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