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New Type of Photosynthesis discovered in Cyanobacteria mediated through “Chlorophyll-f” in
shaded environment
- J. H. Meshram

Most life on the earth living things like plants, algae, and even some microorganisms - gain energy due to
photosynthesis, a process where sunlight, water, and carbon dioxide are used to make plant food. Chlorophyll-a is
present in all plants, algae and cyanobacteria which absorbs light from visible red light for photosynthesis. Newly
discovered Chlorophyll-f not only harvest the light but play the key role in photosynthesis under shaded conditions,
and it is using lower-energy infrared light to do the complex chemistry. This is an important discovery in
photosynthesis, a process that plays a crucial role in the biology of the crops that feed the world. Chlorophyll-f
based photosynthesis, this third type of photosynthesis, is only used in special infrared-rich shaded conditions but
in normal light conditions, the standard red form of photosynthesis is used. A new study published in Science
reported that certain bacteria don't need white light, and instead use far red light for photosynthesis. The
wavelength of visible light or white light is 400 to 700 nanometre, and till now plant biologists believed that all
plants used red light (680 to 700 nm) for oxygenic photosynthesis. The new study shows that many cyanobacteria
or blue-green algae can carry out photosynthesis in the far red light or near infrared light of 750 nm.
Plants and cyanobacteria use chlorophyll- rich photo-system complexes (Photosystems I and II) to convert solar
energy into the chemical energy that powers life. Chlorophyll ‘a’ photochemistry, using red light (680 to 700 nm),
is near universal and is considered to define the energy “red limit” of oxygenic photosynthesis. A new biophysical
studies on the photosystems from a cyanobacterium grown in far-red light (750 nm), charge separation in
photosystem I and II uses chlorophyll-f at 745 nm and chlorophyll-f (or d) at 727 nm, respectively. Each photosystem
has a few even longer-wavelength chlorophylls-f that collect light and pass excitation energy uphill to the
photochemically active pigments. These photosystems function beyond the red limit using far-red pigments in only
a few key positions.
All photosynthetic organisms use chlorophyll-a for the process, but the researchers found that when cyanobacteria
was grown in near- infrared light, chlorophyll a shuts down and a special chlorophyll, chlorophyll-f, performs the
same task. Chlorophyll-f, which was long believed to be a helper in harvesting light, has now been found to play an
important role in photosynthesis in shaded environments. Dr Andrea Fantuzzi, from the Department of Life Sciences
at Imperial College, London reported that finding a type of photosynthesis that works beyond the red limit changes
our understanding of the energy requirements of photosynthesis. This provides insights into light energy use and
into mechanisms that protect the systems against damage by light.
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Colony of cells where colors represents
chlorophyll-a and –f driven photosynthesis

Cross-section of beach rock (Heron Island, Australia)
showing chlorophyll-f containing cyanobacteria (green
band) growing deep into the rock, several millimetres
below the surface

Reference: Nürnberg et al., (2018).Photochemistry beyond the red-limit in chlorophyll f-containing
photosystems’ Science, 360 (6394): 1210-1213.
International Yoga Day Organized at ICAR-Central Institute for Cotton Research, Regional Station Sirsa
on 21st June, 2018
The international Yoga Day was organized at ICAR-Central Institute for Cotton Research, Regional Station Sirsa on
21st June, 2017 from 7.0-8.0am. Dr.O.P. Tuteja, Principal Scientist and In charge, ICAR-CICR Regional Station Sirsa
welcomed the Yogacharya (Trainer) Shri Suresh Tayal, All staff and their family members for their participation.
Many Assanas were demonstrated and performed by the trainer and were also practiced by the participants. The
hour long activity was very useful and enjoyed by one and all. Refreshments were also served to the participants.
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