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Evaluation of ecological trade-offs in the transplant production through biomass
allocation and its application to environmental control
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In the present study, we evaluated ecological trade-offs between
quantitative growth of plants and their quality in the transplant production. The illumination with
high red-to-far-red-ratio gR:FR) improved stress tolerances of transplants, but inhibited leaf
expansion and consequent plant growth during the transplant production. This trade-off relationship
is due to greater allocation of biomass to leaf thickening. Next, we demonstrated that the effects
of R:FR interacted with the effects of humidity, and their interaction differed between leaves and
stems. The different interaction effects on stems and leaves indicate that it may be possible to
control stem extension and leaf expansion individually by taking advantage of the interactions
between appropriate environmental factors.
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