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Abstract: The canopy light use efficiency (d.,,) is less than 30% of the maximal theoretical efficiency in most of

the current crops, and improving canopy photosynthetic efficiency is crucial to gain increased crop light use

efficiency for greater yields. Due to the high levels of the heterogeneities in both the canopy light microclimate and

also the leaf photosynthetic physiological properties at different layers of a canopy, three dimensional canopy

photosynthesis model is a major tool used to analyze limiting factors controlling ®.,,. Through photosynthesis

systems biology research, a number of options which can enhance the ability of delivering more CO, and light to

photosynthetic apparatus and increase the capacity of the photosynthetic apparatus have been identified. The urgent

research tasks needed now to improve @, in different crops include testing the effectiveness of different options to

improve @, identify molecular modules and their optimal combinations to improve ®,,,, and finally to establish a

set of molecular tools to facilitate design and engineering @,

Key words: canopy photosynthesis; radiation use efficiency; computational model; photosynthesis efficiency; yield
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