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Abstract

Carbon sequestration by forest ecosystems is anticipated as a measure against global warming by
offsetting the increase in atmospheric CO, concentration. Of the various terrestrial ecosystems,
forests hold the largest carbon store. Atmospheric CO, concentration could potentially be reduced
through accurate estimation of carbon stores in natural and artificial forests, and by accelerating
carbon uptake by forest ecosystems. However, due to world-wide deforestation, forested areas are
being lost at alarming rates. This has lead to concerns that carbon sequestration by terrestrial
ecosystems may decrease. Development of new tree varieties with high photosynthetic capacities
could potentially increase carbon uptake through reforestation. The present study aims to specify
phenotypic characteristics that control photosynthetic rates of plantation conifer species in order to
develop varieties with high carbon sequestration capabilities. We will especially focus on light
interception efficiency of conifer leaves and shoots, i.e. how well light is utilized without loss.
While, synthesis of nutrients and enzymes involve metabolic costs, altering their allocation through
morphological plasticity incurs less cost to the plant. We postulated that photosynthetic capacity of
trees could be increased by altering morphological characteristics and allocation pattern of nutrients
and enzymes. Carbon sequestration of plantation forests could be increased by developing tree
varieties with high plasticity in phenotypic characteristics that promote photosynthesis.
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