
 

 
 

 

i. Do Plants Respire? 

Answer: YES! Absolutely. 

Just like animals and humans, plants are living organisms that need a constant 

supply of energy to survive, grow, and perform all their life functions. While they 

are famous for making their own food (photosynthesis), they still need to break 

down that food to release the energy stored inside it. This process of releasing 

energy from food is called respiration. 

Simple Explanation: 

• Photosynthesis is like the plant's kitchen. It's where the plant uses sunlight, 

water, and carbon dioxide to cook its own food (a sugar called glucose). 

• Respiration is like the plant's engine. It's where the plant "burns" that food 

(glucose) using oxygen to get the energy it needs to live. 

Think of it this way: A chef cooks a meal (photosynthesis), but you still have to eat 

and digest the meal to get energy from it (respiration). Plants are both the chef and 

the diner! 

ii. Key Points and Important Terms 

• Cellular Respiration: The chemical process that happens inside the cells of all 

living things to break down glucose and release energy. 

• Glucose (C₆H₁₂O₆): The simple sugar created during photosynthesis. It is the 

"fuel" for the plant. 

• Oxygen (O₂): A gas taken from the air that is required for respiration. 

• Carbon Dioxide (CO₂): A waste gas that is released during respiration. 

• Energy (ATP): The energy released during respiration is stored in a special 

molecule called ATP (Adenosine Triphosphate). ATP is like the "energy 

currency" of the cell, powering all its activities. 

• Mitochondria: The "powerhouses" of the cell. This is the specific part of the 

plant (and animal) cell where respiration occurs. 

• Stomata (singular: stoma): Tiny pores, usually on the underside of leaves, that 

open and close to allow for gas exchange (taking in O₂ and releasing CO₂ for 

respiration). 
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• Lenticels: Tiny pores on the stems and roots of woody plants that also allow for 

gas exchange. 

The Chemical Equation for Respiration: 

• This is the opposite of the photosynthesis equation! 

• Glucose + Oxygen → Carbon Dioxide + Water + Energy (ATP) 

• C₆H₁₂O₆ + 6O₂ → 6CO₂ + 6H₂O + Energy 

iii. Detailed Examples & Scenarios 

 Example 1: A Plant in a Dark Room 

• Scenario: You place a healthy potted plant in a completely dark closet for two 

days. What is happening inside the plant? 

• Solution/Explanation: 

o In the dark, there is no sunlight, so photosynthesis stops. The plant is not 

making any new food. 

o However, the plant is still alive and needs energy. So, respiration continues 

24/7. 

o The plant will take in oxygen (O₂) from the air in the closet and break down 

the glucose it stored when it was in the light. 

o It will release carbon dioxide (CO₂) into the air. If you could measure the 

gases in the closet, you would find that the oxygen level decreases and the 

carbon dioxide level increases. 

Example 2: A Germinating Seed 

• Scenario: A bean seed is planted in moist soil. It has no leaves yet. How does it 

get the energy to grow its first root and shoot? 

• Solution/Explanation: 

o The seed cannot perform photosynthesis because it has no leaves and is 

underground. 

o The seed contains a store of food (like starch, which is made of glucose). 

o The seed absorbs oxygen from the air pockets in the soil. 

o It uses this oxygen to respire, breaking down its stored food to release 

energy. This energy powers the growth of the initial root and shoot until the 

shoot reaches sunlight and can begin photosynthesis.  



 

 
 

Example 3: Waterlogged Plant Roots 

• Scenario: A farmer's field gets flooded with water for a week. Why do the crops 

start to die, even though they have plenty of water? 

• Solution/Explanation: 

o Plant roots are made of living cells that need to respire. 

o They get their oxygen from the small air spaces in the soil. 

o When the soil is completely filled with water (waterlogged), there are no air 

spaces left. The roots are deprived of oxygen. 

o Without oxygen, the root cells cannot respire to produce energy. The roots 

die, and they can no longer absorb water and nutrients for the rest of the 

plant. This causes the entire plant to wilt and die. 

iv. Common Misconceptions & Clarifications 

Misconception Clarification 

"Plants only do 

photosynthesis, and 

animals only do 

respiration". 

FALSE. Plants do BOTH. Photosynthesis creates the 

food, and respiration uses the food. Animals only 

do respiration (they must eat to get their food). 

 

"Plants breathe in 

carbon dioxide and 

breathe out oxygen". 

This is an oversimplification. This statement 

describes the net result of photosynthesis during 

the day. Plants are actually exchanging gases for 

two different processes: • For Photosynthesis 

(daytime): Takes in CO₂, releases O₂. • For 

Respiration (24/7): Takes in O₂, releases CO₂. 

During the day, photosynthesis is much faster 

than respiration, so the plant releases more 

oxygen than it uses. At night, only respiration 

occurs. 

 

"Respiration is the same 

as breathing". 

FALSE. Breathing is a physical action (using lungs 

to move air) that animals do to get oxygen into 

their bodies. Respiration is a chemical reaction 

that happens inside the cells to release energy. 

Plants don't have lungs or "breathe", but they 

perform cellular respiration. 

 



 

 
 

V. Practice Problems with Step-by-Step Solutions 

 Problem 1: You seal two identical plants in two separate transparent glass jars. 

• Jar A: You place it in a sunny window. 

• Jar B: You place it in a dark cupboard. After 24 hours, you use a sensor to 

measure the oxygen levels in both jars. Which jar will have a higher 

concentration of oxygen? Explain why. 

 

• Step 1: Analyze Jar A (Sunny Window). In the sun, the plant will perform both 

photosynthesis and respiration. However, the rate of photosynthesis is much 

higher than respiration. 

• Step 2: Determine the net gas exchange for Jar A. Because photosynthesis 

(produces O₂) is faster than respiration (uses O₂), the plant will produce more 

oxygen than it consumes. The oxygen level in Jar A will increase significantly. 

• Step 3: Analyze Jar B (Dark Cupboard). In the dark, the plant cannot perform 

photosynthesis. It will only perform respiration. 

• Step 4: Determine the net gas exchange for Jar B. During respiration, the plant 

will consume oxygen from the air inside the jar. The oxygen level in Jar B will 

decrease. 

• Solution: Jar A will have a higher concentration of oxygen. The plant in Jar A is 

actively producing oxygen through photosynthesis, while the plant in Jar B is 

only consuming oxygen through respiration. 

Problem 2: Why is it important for soil to be loose and not too compacted around a 

plant's roots? Relate your answer to cellular respiration. 

• Step 1: Identify the needs of plant roots. Plant roots are made of living cells. Like 

all living cells, they need energy to function (e.g., to absorb water). 

• Step 2: Recall how cells get energy. Cells get energy through cellular respiration. 

• Step 3: Identify the requirements for respiration. Cellular respiration requires 

oxygen. 

• Step 4: Connect soil structure to oxygen availability. Loose, uncompacted soil 

has small air pockets that hold oxygen. Plant roots absorb this oxygen directly 

from the soil. Compacted soil has very few air pockets, starving the roots of 

oxygen. 



 

 
 

• Solution: Loose soil is important because it contains air pockets that provide the 

oxygen necessary for the plant's root cells to perform cellular respiration. 

Without oxygen, the roots cannot produce energy, and they will die, leading to 

the death of the entire plant. 

vi. Summary of Main Concepts 

• Yes, plants respire! It is essential for their survival. 

• Respiration is the process of breaking down glucose (food) with oxygen to 

release energy (ATP). 

• Respiration happens 24 hours a day, 7 days a week in all living plant cells 

(leaves, stems, and roots). 

• The site of respiration in a cell is the mitochondria. 

• The overall equation is: Glucose + Oxygen → Carbon Dioxide + Water + Energy. 

• Plants get the oxygen they need from the air through stomata and lenticels. 

• Respiration is fundamentally the opposite of photosynthesis in terms of its 

inputs and outputs. Understanding both processes is key to understanding how 

a plant lives, grows, and survives. 


