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OVERVIEW

Photosynthesis is the only process that converts solar energy into chemical energy on a massive scale; almost all life
on this Earth depends on it. In 2050, we expect to have ten billion people, and it is predicted that we will not have
enough energy and food to support their lives; this is a grave problem. However, there is hope & solution: we expect to
improve photosynthesis to meet this challenge. We ask: what can we do to make our future free from the impending
disaster of not having enough energy (and food) needed to support our lives, and that of the future generations. Our Sun
provides more energy in one hour than the energy consumed by the entire planet in one year. In 2050, we will need 30
Terawatts of energy, and the Sun has much more! We know photosynthesis in great details; however, our attempts to
improve it are still in infancy. We list below some of the ideas (in random order) related to improving photosynthesis.
(1) Engineer algae and plants to better utilize light energy- by changing chlorophyll content and redesigning the
photosynthesis machinery; (2) produce hydrogen gas from green algae and cyanobacteria; (3) design artificial
photosynthesis systems, using the native manganese-calcium complex for water oxidation; (4) use knowledge of
photosynthesis to artificially convert light energy into (a) electricity; (b) chemicals including biopharmaceuticals, and
what not; and (5) modify genetically C-3 plants to C-4 plants for efficient photosynthesis and food production.” In
order to achieve these goals, we need to fully understand all the bottleneck steps in the process of photosynthesis.

In this course of 20 lectures on Photosynthesis, students will learn the basics of photosynthesis (and its applications) in
order for them to be equipped with knowledge to tackle the big issues before us. In addition to gaining knowledge on
the physics, chemistry and biology of photosynthesis, we expect the students to have fun learning, and to be inspired
and motivated to go forward in their lives to solve problems facing us all. Here, in this course, they will have an
opportunity to ask questions during the 10 planned tutorials, after 2 lectures per day. The course includes a drama on
photosynthesis where students become molecules themselves! Govindjee has explicitly stated, “Never be afraid to ask
any question during the sessions reserved for it, but, more importantly, any time during or after the course.”
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Emeritus of Plant Biology, Biochemistry and
Biophysics at the University of Illinois at
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USA. He received his Ph. D. (in Biophysics) in
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of Sciences (India); President of the American Society for
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Baishnab CharanTripathy is Professor of Life Sciences, Jawaharlal Nehru University (JNU), New Delhi. He received
his PhD in 1981 in Life Sciences under Prof. Prasanna Mohanty. He has worked in the areas of bioenergetics of
chloroplasts and mitochondria, on chlorophyll biosynthesis, and on space-grown plants in USA. Since 1987, he has
been on the faculty of the School of Life Sciences at JNU. He is an authority on the regulation of chlorophyll
biosynthesis, chloroplast biogenesis, and on environmentally safe photodynamic herbicides. His laboratory has
genetically manipulated plants to improve chlorophyll biosynthesis, photosynthesis and nitrogen assimilation. He is
currently working on converting C3 plants to C4. B. C. Tripathy is Fellow of the National Academy of Sciences,
Allahabad, of the Indian National Science Academy, and of the National Academy of Agricultural Sciences, New
Delhi. He is a former Vice-Chancellor of Ravenshaw University, Cuttack, Odisha.
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