What is Photosynthesis:

Photosynthesis is a vital biological process that occurs in plants, algae, and certain
bacteria, converting light energy into chemical energy stored in glucose or other
organic compounds. This process is crucial for sustaining life on Earth, as it produces
the oxygen we breathe and serves as the foundation for food chains.

Here's a simplified explanation of the process of photosynthesis:

Key Components:

1. Chloroplasts:

* Photosynthesis takes place in specialised organelles called chloroplasts,
primarily found in the cells of plant leaves, but also present in stems and
other green parts of plants.

2. Chlorophyll:

* Chlorophyll is a green pigment within chloroplasts that captures light
energy. It plays a central role in the absorption of light during
photosynthesis.

Process of Photosynthesis:

1. Light Absorption:

* Chlorophyll absorbs light energy from the sun. This energy is used to
power the process of photosynthesis.

2. Water Uptake:

* Plants absorb water from the soil through their roots. This water is
transported to the chloroplasts in the leaves.

3. Carbon Dioxide Uptake:

* Carbon dioxide (CO2) is taken in from the air through small pores in the
leaves called stomata.

4. Light-dependent Reactions:

* In the thylakoid membranes of the chloroplasts, light energy is used to
split water molecules into oxygen, protons (H+), and electrons.

* The electrons generated in this process are used to create energy-rich
molecules (ATP and NADPH).



5. Carbon Fixation (Calvin Cycle):

* In the stroma of the chloroplasts, the Calvin Cycle (or dark reactions)
takes place.

* Carbon dioxide is fixed into a stable organic molecule (3-
phosphoglycerate) through a series of enzyme-catalysed reactions.

* ATP and NADPH generated in the light-dependent reactions provide the
energy and electrons needed for this process.

6. Glucose Production:

* The organic molecules produced in the Calvin Cycle are then used to
synthesise glucose and other carbohydrates.

* Glucose can be stored, used for energy, or converted into other organic
compounds needed for plant growth.

7. Oxygen Release:

* As a byproduct of the light-dependent reactions, oxygen is released into
the atmosphere through the stomata.

Overall Equation for Photosynthesis:

The overall chemical equation for photosynthesis is often represented as:
6C0O2+6H20+light energy—>C6H1206+6026C0O2+6H20+light energy—>C6H1206+602

In words, carbon dioxide and water, in the presence of light energy, are converted
into glucose and oxygen.

Photosynthesis is essential for the survival of plants and, by extension, most life on
Earth. It is the foundation of the food web, providing energy for herbivores, which in
turn sustain carnivores and other higher trophic levels. Additionally, the oxygen
released during photosynthesis is critical for the respiration of many organisms,
including humans.
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