
Photosynthesis is the process plants use to make their own food using sunlight. That is 
the foundation. Plants do not eat the way animals do. They do not hunt, chew, or 
swallow. Instead, they capture energy from light and turn it into chemical energy they can 
store and use. 

To understand photosynthesis, start with energy. Energy is the ability to do work. Every 
living thing needs energy to survive. Humans get energy by eating food. Plants create 
their own food through photosynthesis. 

Photosynthesis happens mostly in the leaves of plants. Inside the cells of leaves are 
small structures called chloroplasts. Chloroplasts are like tiny solar power stations 
inside plant cells. They contain a green pigment called chlorophyll. A pigment is a 
substance that absorbs certain wavelengths of light. Chlorophyll absorbs light energy 
from the sun. 

Sunlight is made of different colors, which are different wavelengths of light. Chlorophyll 
absorbs mostly blue and red light and reflects green light. That reflected green light is 
why plants look green. 

Photosynthesis requires three main ingredients: sunlight, water, and carbon dioxide. 
Sunlight provides energy. Water comes from the soil through the roots. Carbon dioxide is 
a gas in the air that enters the leaves through small openings called stomata. Stomata 
are tiny pores that allow gases to move in and out of the plant. 

Inside the chloroplast, the energy from sunlight is used to power chemical reactions. A 
chemical reaction is when substances change into different substances by rearranging 
atoms. Atoms are the tiny building blocks of matter. 

Water molecules are split during photosynthesis. Water is made of hydrogen and oxygen. 
When water splits, oxygen is released as a byproduct. That oxygen leaves the plant 
through the stomata and enters the atmosphere. The oxygen you breathe was largely 
produced by photosynthesis. 

The hydrogen from water and the carbon from carbon dioxide are used to build glucose. 
Glucose is a type of sugar. Sugar stores chemical energy. Plants use glucose as fuel to 
grow, repair cells, and build structures like stems and roots. 

The overall process can be summarized in a simple equation: carbon dioxide plus water, 
using light energy, produces glucose and oxygen. You do not need to memorize it, but it 
helps to see the balance. Light energy powers the transformation of simple molecules 
into stored energy. 

Photosynthesis happens in two main stages. The first stage is called the light-dependent 
reactions. In this stage, sunlight is directly absorbed by chlorophyll and converted into 



chemical energy. The second stage is called the Calvin cycle. In this stage, the chemical 
energy produced earlier is used to build glucose from carbon dioxide. 

The light-dependent reactions require light to occur. The Calvin cycle does not require 
light directly, but it depends on the products of the first stage. Both stages are 
connected. 

Glucose made during photosynthesis can be used immediately for energy, or it can be 
stored. Plants often store glucose in the form of starch. Starch is a long chain of sugar 
molecules. When the plant needs energy later, it can break starch back down into 
glucose. 

Photosynthesis is critical not only for plants but for nearly all life on Earth. Animals, 
including humans, depend on plants either directly or indirectly for food. When you eat 
fruit, vegetables, grains, or even meat, you are ultimately relying on energy that started 
with photosynthesis. 

Photosynthesis also controls atmospheric gases. It removes carbon dioxide from the air 
and releases oxygen. Carbon dioxide is a greenhouse gas, meaning it traps heat in the 
atmosphere. Photosynthesis helps regulate Earth’s climate by balancing gases. 

Without photosynthesis, there would be little oxygen in the atmosphere. Most complex 
life would not survive. Photosynthesis began billions of years ago and gradually filled the 
atmosphere with oxygen, allowing aerobic organisms to evolve. Aerobic means requiring 
oxygen. 

Plants perform photosynthesis during the day when sunlight is available. At night, 
photosynthesis stops because there is no light energy. However, plants still perform 
cellular respiration day and night. Cellular respiration is the process of breaking down 
glucose to release stored energy. 

This is important: plants both produce glucose and use glucose. Photosynthesis stores 
energy. Cellular respiration releases energy from that stored glucose. 

Photosynthesis is efficient but not perfect. Only a portion of sunlight that hits a leaf is 
converted into chemical energy. Factors like light intensity, temperature, and carbon 
dioxide concentration affect the rate of photosynthesis. The rate is how fast the process 
happens. 

If light intensity increases, photosynthesis increases up to a point. If carbon dioxide 
increases, photosynthesis can increase until another factor becomes limiting. A limiting 
factor is something that restricts the rate of a process. 

The structure of leaves is designed to maximize photosynthesis. Leaves are broad and 
flat to capture more sunlight. Inside, cells are arranged to allow carbon dioxide to move 



efficiently to chloroplasts. Veins carry water into the leaf and carry glucose away to other 
parts of the plant. 

At its core, photosynthesis is about transformation. Light energy is transformed into 
chemical energy. Simple molecules like water and carbon dioxide are transformed into 
complex energy-rich molecules like glucose. 

If you walk away with one clear understanding, let it be this: photosynthesis is how 
plants capture sunlight and turn it into stored food energy, releasing oxygen as a 
byproduct. It is the starting point of most life’s energy on Earth. 


