
Lab 5: Transpiration: How Does Leaf Surface Area Affect the Movement of 
Water Through a Plant?  

 
Introduction  
Plants, just like other organisms, must be able to transport materials from one part to another. Plant 
transport systems consist of two large tubes made of vascular tissue that run from the roots through 
the shoots and to the tips of the plant. Sugars produced through the process of photosynthesis are 
transported through plants from leaves to roots via the vascular tissue known as the phloem. Cells 
use these sugars to produce the energy needed for the rest of the plant’s functions. Sugars move 
through the plant because they are in highest concentration in the leaves, where photosynthesis 
takes place, and in lowest concentration in the roots. Many plants will store excess sugars in 
specialized root structures called tubers. 

 
Water is transported in plants from the roots to the leaves through the vascular tissue known as the 
xylem. The water then enters the leaf and is used in the process of photosynthesis. In a tree such as 
the giant redwood of California, water must ascend over 300 ft. to reach the highest leaves. The 
water moves through the plant because the concentration of water is highest in the roots of a 
plant and lowest in the leaves. Transpiration, or loss of water from the leaves due to evaporation, 
helps to create a lower concentration of water (or lower osmotic potential) in the leaf. The 
differences in water concentration are also responsible for the movement of water from the xylem 
to the mesophyll layer of the leaves and subsequently out to the atmosphere (see the figure 
below). 

 
The transpiration rate of a plant (or how quickly water is lost from the leaves due to evaporation) is 
influenced by a number of environmental factors. One of the most important factors is air 
temperature; evaporation rates increase as the temperature goes up. Plants that live in hot 
locations, therefore, can lose large amounts of water from their leaves because of transpiration. 
When there is plenty of water in the soil, like after a heavy rain, replacing the water that is lost from 
the leaves because of transpiration is not a problem. However, when water is scarce and the 
temperature is high, plants can quickly dry out and die. Some plants, therefore, have specific 
adaptations that enable them to help control water loss. One such adaption could be the number 
or size of leaves found on a plant.  



 
Your Task  
Determine if there is a relationship between leaf surface area (i.e., the total number of leaves or 
the size of the leaves found on a plant) and transpiration rate. The guiding question of this 
investigation is: How does leaf surface area affect the movement of water through a plant? 

 
Materials 
You may use any of the following materials during your investigation:   

● 6 Test tubes (150 mm × 15 mm) 
● Test tube rack  
● Graduated cylinder (25 mL)  
● 6 Bean plants (about 3 weeks old) 
● Graph paper 

● Ruler 
● Beaker (600 mL) 
● Electronic balance 
● Floodlight or plant stand with light  
● Glass stirring rod 

 
Getting Started  
To answer the guiding question, you will need to design and conduct 
an experiment. To accomplish this task, you must be able to measure 
the transpiration rate of a plant. You can use the following procedure 
to measure a transpiration rate (see the figure to the left): 

1. Pour 15 ml of tap water into a test tube.  
2. Place one plant without soil on the roots into the test tube of 

water (be careful not to damage the roots).   
3. Gently push the roots to the bottom of the tube. (The eraser end 

of a pencil works well for this, as does a glass stirring rod.)  
4. Place this tube into a test tube rack in a warm and lighted place 

in the room for at least 24 hours (48 hours is better).   
5. Remove the plant from the tube.  
6. Remove leaves and trace on graph paper to determine total 

surface area. 
7. Measure the amount of water left in the test tube.  
8. Calculate the transpiration rate using the following equation: 

This procedure will allow you to measure the rate at which water moves 
through the plant. Now you must determine what type of data you will 
need to collect, how you will collect it, and how will you analyze it for 
your actual investigation. 
To determine what type of data you need to collect, think about the 
following questions: 

● What type of measurements will you need to record during your 
investigation?         
To determine how you will collect your data, think about the following 

questions:   
● What will serve as a control (or comparison) condition? What types of treatment conditions 

will you need to set up and how will you do it? How many trials will you need to do? 
● How often will you collect data and when will you do it? 
● How will you keep track of the data you collect and how will you organize the data? 

To determine how you will analyze your data, think about the following questions:  



● How will you determine if there is a difference between the treatment conditions and the 
control condition?  

● What type of calculations will you need to make?   
● What type of graph could you create to help make sense of your data?  

Report 
Once you have completed your research, you will need to prepare an investigation report that 
consists of four sections (be sure to have section headings): 

1. Introduction: Give some background information on the topic. Explain what question were 
you trying to answer and include a hypothesis. (Background info, research question and 
hypothesis) 

2. Procedure: What did you do during your investigation and why did you conduct your 
investigation in this way? (How you collected and analyzed data) 

3. Data: Include a data table and/or graph to show your results. Be sure to include a title for 
your table or graph with labels for the variables. 

4. Conclusion: What is your argument? (Claim - Evidence - Reasoning) 
 
Your report should answer these questions in two pages or less. The report must be typed, and any 
diagrams, figures, or tables should be embedded into the document. Type your report on Google 
Docs (12 point font, double-spaced) and share it with your teacher. Your report will be graded 
based on the rubric in the class syllabus. 


