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ABSTRACT:

The capacity of photosynthetic organisms to harvest light is a crucial factor in the

photosynthetic process, especially in light-limited conditions, which occur in greenhouses

and canopies.  It was believed that only visible light could drive oxygenic photosynthesis, bu

 the discovery of cyanobacteria species containing chlorophyll d and  f, which absorb in t

e far-red region of the spectrum, has shown that this is not the case. However, due to the

r different energetics, chlorophyll d and f are expected to alter the excited state dynamics 

f the photosynthetic units and, ultimately, their performances. How can cyanobacteria u

e far-red light for efficient photochemistry? To answer this question, we use a combination 

f biochemistry and spectroscopic measurements on intact cells and isolated complexes. 

e show that chlorophyll f insertion marginally affects the charge separation efficiency 

f Photosystem I  but decreases significantly that of Photosystem II. Surprisingly this effect

is mitigated by the addition of an antenna that at the same time increases the absorpt

on cross-section of the complex and its efficiency. The difference between the 

wo photosystems, the response of plants to far-red light, and the possibility of extending 

he photosynthetic active radiation in crops will be discuss
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