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Abstract: 

The air we breathe is essential for all life on Earth. [1] We often think of green forests and big trees 

when we consider oxygen production. However, a large part of our planet's oxygen comes from a hidden 

source: the vast oceans. [2] This article digs into the tricky ways oxygen is made on Earth. [3] We 

compare the work load of land forests and tiny ocean plants. We will find out which one truly makes 

more of Earth's oxygen. Both trees and oceans produce a huge amount of our oxygen. Most people 

believe trees are the main source. [4] But we need to look closer at what science tells us. Understanding 

these processes helps us protect our planet better. It shows us how vital these natural systems are for our 

very survival. The rainforest produces about 28% and Vast oceans gives about 72% of worlds total 

Oxygen. 
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The Mighty Forests: Earth's Green Lungs 
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Photosynthesis in Terrestrial Plants 

Trees and other land plants use a process called photosynthesis. They take in carbon dioxide from the air 

around them. Sunlight helps them turn this gas into food and consume Carbon. [5] Oxygen is released 

back into the air as a waste product. It is a fundamental process for all life on our planet. [6] 
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The Role of Chlorophyll and Sunlight 

Plants have a green pigment known as chlorophyll. [7] This chlorophyll grabs light energy from the sun. 

That energy helps plants change carbon dioxide and water. [8] They make sugar for food and release 

oxygen into the atmosphere. This cycle is critical for a healthy Earth. [9] 

Factors Influencing Forest Oxygen Production 

How much oxygen forests make depends on many things. More plants and bigger leaves mean more 

oxygen is produced. Healthy, growing forests produce more than old or sick ones. Younger, faster-

growing forests can be more efficient.[10,12] This process links closely with the carbon cycle.[11] 

Forests' Contribution to Global Oxygen 

Forests and other plants on land give us a lot of oxygen. [13] They are important for local environments 

and the global climate. [15] But they do not make the most oxygen worldwide. Many estimates suggest 

terrestrial plants contribute around 28% of the total oxygen in our air. 

Key Forest Ecosystems and Their Impact 

Huge forests like the Amazon rainforest are very important oxygen producers. [14, 18] Northern boreal 

forests, found in cold regions, also play a big part. [16, 17] Temperate forests, like those in Europe or 

North America, add to this too. Each type of forest has a specific role in keeping Earth’s air fresh. [20] 

The Other Side of the Coin: Respiration and Carbon Sequestration 

Trees do make oxygen, but they also use some of it.[19] This process is called respiration.[22] Their 

main job in the carbon cycle is to store carbon. [21] When trees die and break down, they release carbon 

back into the air. [23] So, they aren't always adding net oxygen over a very long time. 

 

The Vast Oceans: A Hidden Oxygen Powerhouse 

Phytoplankton: The Unsung Heroes of the Sea 

The oceans contain tiny organisms called phytoplankton. [24, 1] These are like microscopic plants 

floating in the water. They are truly the unsung heroes of our planet's atmosphere. [25] They make a 

huge amount of the oxygen we breathe every single day.[26, 27] 

Photosynthesis in the Marine Environment 

Phytoplankton use sunlight just like trees do. They take in carbon dioxide that is dissolved in the 

seawater. [28] Then they make food for them to grow. During this process, they release vast amounts of 

oxygen directly into the ocean and the air above it. [29] 
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Distribution and Diversity of Marine Photosynthesis 

You find phytoplankton all over the oceans. They grow best near the surface where sunlight can reach. 

This area is called the photic zone. [30] Many different types of these tiny plants help make oxygen. [31] 

Their wide spread ensures constant production. 

The Ocean's Share of Global Oxygen Production 

Marine phyto-plankton makes most of Earth's oxygen. Many scientists say they produce about 80% of it. 

This fact is often not widely known by people. Their role is much bigger than many might think 

possible. 
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Ocean Currents and Nutrient Availability 

Ocean currents move water around the globe. [32] Upwelling brings cold, nutrient-rich water from the 

deep to the surface. [33] These nutrients, like iron and nitrogen, help phytoplankton grow. More 

nutrients mean bigger blooms and, consequently, more oxygen is made. [34] 

 

The Deep Ocean Carbon Sink 

When phytoplankton dies, they often sink to the deep ocean floor. [35] This takes the carbon they 

absorbed with them. [38] It traps carbon away from the air for centuries. [37] This helps control how 

much carbon dioxide is in our atmosphere. [36] We all know about Oil and Coal reserves found in 

Oceans.  

 

Comparing the Two: A Direct Showdown 

Direct Oxygen Output: A Quantitative Comparison 

When we compare, the oceans clearly produce more oxygen. Phytoplankton gives us the majority of our 

oxygen supply. Forests, while vital, produce a smaller share overall. Scientific agreement points to the 

oceans as the planet's top oxygen producer. 

Net vs. Gross Oxygen Production 

It's important to know the difference between gross and net oxygen. Gross means all the oxygen made 

by a system. Net means what is left after the organism uses some for its own needs. Trees use a lot for 

their own processes. Phytoplankton's net output is still incredibly high. 

http://www.aijfr.com/


 

Advanced International Journal for Research (AIJFR) 

E-ISSN: 3048-7641   ●   Website: www.aijfr.com   ●   Email: editor@aijfr.com 

 

AIJFR26046822 Volume 7, Issue 4 (July-August 2026) 4 

 

The Influence of Human Activity 

Human actions affect both oxygen sources in negative ways. [38] Cutting down forests reduces their 

oxygen output. [39] Warming oceans and pollution dumping hurt phytoplankton populations. These 

changes disrupt the delicate oxygen balance on Earth. [40] 

Beyond Oxygen: Broader Ecosystem Services 

These ecosystems do more than just make oxygen for us. They offer many other critical services to 

Earth. Their roles go far beyond just providing the air we breathe. [41] We need to look at the full 

picture to understand their value. 

Forests: Biodiversity, Water Cycles, and Climate Regulation 

Forests are home to countless animals and plants, supporting rich biodiversity. They help control where 

rain falls and prevent floods. [42] Trees stop soil from washing away. They also store huge amounts of 

carbon, which is crucial for climate regulation. [43] 

Oceans: Climate Regulation, Food Source, and Biodiversity 

The oceans absorb a lot of heat and carbon dioxide from the atmosphere. They provide food for billions 

of people around the world. Many different types of sea life call the ocean home, ensuring amazing 

biodiversity. Oceans also heavily influence global weather patterns. 
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Threats and Conservation 

Threats to Forest Oxygen Production 

Forests face serious threats today. Cutting down trees for land or wood hurts them deeply. Wildfires, 

often made worse by climate change, destroy huge areas of forest. A warming climate also stresses trees, 

making them less able to produce oxygen. 

Deforestation Rates and Consequences 

Areas like the Amazon rainforest are losing forests at an alarming speed. This leads to less oxygen 

production worldwide. It also removes vital homes for countless animals. Losing forests affects local 

weather and the entire planet's climate. 
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The Role of Reforestation and Sustainable Forestry 

Planting new trees helps a lot to bring back lost forests. Managing forests wisely is also key to their 

survival. We need to use wood in ways that do not hurt forests for good. This helps keep them healthy 

and productive for generations. 

Threats to Marine Oxygen Production 

Oceans are also in great danger. Warming waters harm ocean life and alter habitats. More carbon 

dioxide in the air makes oceans more acidic, which affects marine organisms. Pollution and too much 

fishing also hurt marine ecosystems severely. Dead zones with no oxygen are growing in size. 

Ocean Acidification and its Impact on Phytoplankton 

When oceans soak up more carbon dioxide, they become more acidic. This change can make it hard for 

some phytoplankton to grow properly. It harms their shells and hinders their ability to make oxygen. 

This is a very serious and growing problem. 
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Protecting Our Oceans: What Can Be Done? 

We can all help protect our oceans. Use less plastic to stop harmful pollution from reaching the sea. 

Choose seafood that is caught sustainably to protect fish stocks. Speak up for actions to fight climate 

change and protect marine areas. These small steps by us can make a big difference to nature. 

 

Conclusion: A Balanced Perspective 

When we ask which is better, the answer is clear. Marine phytoplankton makes most of the oxygen we 

breathe daily. They are Earth's primary oxygen producers. Trees are vital too, storing carbon and making 

a very important share of oxygen. Both oceans and forests are truly indispensable for our planet's health. 

They play distinct but equally important roles. Neither can function well without the other. They work 

together in a complex system for a healthy Earth. 

Remember, land and sea environments are strongly linked. What happens on land affects the oceans 

directly. What happens in the oceans affects the air we breathe. We must protect both for our future 
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survival. It is up to us to care for these amazing oxygen factories. Let's work to keep our forests growing 

strong and our oceans healthy and vibrant. Our lives depend on it. 
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