
 

Plant Transport Systems: An Analogy 
to a City’s Transport Network 
Imagine a bustling city where various modes of 
transport are essential for moving people and 
goods from one place to another. In this analogy, 
the xylem can be compared to the network of 
water pipes and supply trucks that transport fresh 
water and essential resources from the water 
treatment plant directly to homes and businesses 
throughout the city.  

Just as the xylem conducts water and vital 
nutrients from the roots of a plant to its leaves 
and flowers, the water supply system ensures that 
every household and commercial entity has 
access to the water they need for daily activities, 
such as cooking, cleaning, and irrigation. The 
efficiency of this system is crucial for the survival 
and prosperity of the city, just as the xylem is vital 
for the plant's health and growth. 

On the other hand, consider the phloem as the 
delivery trucks and transport routes that carry 
food supplies—like groceries and prepared meals—out to various locations from distribution 
centers or grocery stores. In the plant world, phloem is responsible for transporting the sugars 
produced in the leaves (the city’s food production centers) to different parts of the plant where 
energy is needed for growth, storage, or development.  

Just as a well-functioning delivery system ensures that every neighborhood has access to food 
and supplies, the phloem ensures that every part of the plant receives the sugars necessary for 
energy. Together, the xylem and phloem form a comprehensive transport system, much like a 
city’s water supply and food distribution networks, working in harmony to support the life and 
function of the organism. 



 

Xylem and Phloem 
Check out this Canva Presentation 

 
Watch these videos: VIDEO 1​ ​ VIDEO 2 
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https://www.canva.com/design/DAGcTMuEjFo/Y8PkpWfmRvlnnfQJJcDSDg/edit?utm_content=DAGcTMuEjFo&utm_campaign=designshare&utm_medium=link2&utm_source=sharebutton
https://www.britannica.com/video/components-plant-vascular-system/-161599
https://www.youtube.com/watch?v=GNLjOPhB_XE


 

Lab: Investigating Xylem and 
Phloem in Plants 
Objective: Students will investigate the roles of xylem and phloem in plants and 
observe how these structures support vital biological processes such as water and 
nutrient transport. 

Predictions: What do you think will happen to the celery stalk? (Write your 
prediction below) 

 

Materials Needed 
●​ 2-4 celery stalks  
●​ Clear cups or beakers (1 per group) 
●​ Water 
●​ Food coloring (red or blue - NOT GREEN) 
●​ Sharp scissors (for teacher use) 
●​ Paper towels 
●​ Markers 
●​ Data collection sheet (provided below) 
●​ Stopwatch or timer 

Procedure 
1.​ The teacher will cut the bottom of the celery stalks about 1 inch from the base.  Each group will 

receive one celery stalk. 
2.​ Fill a clear cup or beaker with about 1/2 cup of water. 
3.​ Add 5-10 drops of food coloring to the water and stir gently. 
4.​ Place the cut end of the celery stalk into the colored water. 
5.​ Ask students to predict what will happen to the celery over the next 30 minutes. Have them 

write their predictions on the data collection sheet. 
6.​ Set a timer for 30 minutes. 
7.​ During this time, students will observe and note any changes in the celery stalk, specifically 

looking for color changes in the leaves and stems. 
8.​ After 30 minutes, remove the celery from the water and cut the stalk into sections to observe 

the xylem and phloem. 
9.​ Discuss the observations as a group and complete the data collection sheet. 

 



 

Results  
After 30 minutes, describe the changes you observed in the celery stalk: 

 

 

Conclusion Questions 

1.​ What did the colored water represent in the plant? 

 

 
 
 

 



 

Lab Extension Questions 
-​ Watch these videos: VIDEO 1​ ​ VIDEO 

2 
 

-​ Study the diagram on the right 
 

-​ Apply your understanding of the lab 
 

Using the 3 steps above, answer the following 
questions:  
 
What is xylem?  

 

 
What is phloem? 

 

 
How are xylem and phloem similar? 

 

 
How are xylem and phloem different? 

 

 
How do xylem and phloem support the plant's biological processes? 

 

 
 

https://www.britannica.com/video/components-plant-vascular-system/-161599
https://www.youtube.com/watch?v=GNLjOPhB_XE
https://www.youtube.com/watch?v=GNLjOPhB_XE


 

This or That Game 
Instructions: Choose between the two options presented in each question. Think carefully 
about your choice and how it relates to the roles of xylem and phloem in plant transport systems. 

Questions 
1.​ Would you rather have a plant that only has xylem and can transport water but no 

nutrients, or a plant that only has phloem and can transport sugars but no water? 

2.​ Imagine a scenario where you have two plants. Would you rather care for a plant that 
grows taller but has a weak xylem system, or a shorter plant with a strong phloem 
system that produces more fruits? 

3.​ If you could choose, would you rather be a xylem cell responsible for transporting 
water from the roots, or a phloem cell responsible for delivering food to the rest of the 
plant? 

4.​ Picture a future where all plants can only have one type of transport system. Would you 
rather live in a world where all plants only have xylem, providing endless water but no 
sugars, or a world where all plants only have phloem, providing endless sugars but no 
water? 

5.​ Would you rather have a plant that can grow in dry conditions but lacks efficient xylem, 
or a plant that thrives in wet conditions but has a weak phloem system? 

6.​ Consider a scenario where you must choose how your garden grows. Would you rather 
have a garden filled with plants that have excellent xylem for water transport but 
struggle to produce food, or one with great phloem that produces lots of food but can't 
efficiently uptake water? 

7.​ Would you rather be a scientist studying how to enhance xylem efficiency in plants, or 
a nutritionist focusing on improving phloem function for better sugar transport in 
crops? 

8.​ Imagine a world where climate change severely impacts water availability. Would you 
rather have plants that are adapted to survive with more efficient xylem but limited 
nutrient transport, or ones that can spread nutrients widely but struggle with water 
uptake? 

9.​ Would you rather have a plant that can survive without water for long periods due to 
its strong xylem, or one that can produce more fruits due to its efficient phloem, even if 
it requires more water? 

10.​ If you could redesign plants for future sustainability, would you rather create plants 
with super-efficient xylem for better water conservation, or plants with enhanced 



 
phloem for increased food production? 

 
KEY:  
explain after each question 

1.​ A plant that only has xylem and can transport water but no nutrients. 
2.​ A shorter plant with a strong phloem system that produces more fruits. 
3.​ A phloem cell responsible for delivering food to the rest of the plant. 
4.​ A world where all plants only have phloem, providing endless sugars but no water. 
5.​ A plant that thrives in wet conditions but has a weak phloem system. 
6.​ A garden filled with plants that have excellent xylem for water transport but struggle to 

produce food. 
7.​ A nutritionist focusing on improving phloem function for better sugar transport in 

crops. 
8.​ Plants that can spread nutrients widely but struggle with water uptake. 
9.​ A plant that can produce more fruits due to its efficient phloem, even if it requires more 

water. 
10.​ Plants with enhanced phloem for increased food production. 

 



 

Plant Transport Systems Game 
Game Overview 

This is a competitive game designed for 5th-grade students to review the transport systems 
in plants, specifically xylem and phloem. Teams will answer questions and try to shoot a ball (or 
another object) into an empty trashcan for points. 

Directions to Play 

1.​ Form Teams: Divide the class into teams of 2-4 students. 
2.​ Set Up the Game Area: Place an empty trashcan at a designated distance from the 

teams. You can adjust the distance based on the skill level of the students. 
3.​ Review Questions: Each team will take turns answering review questions about xylem 

and phloem. 
4.​ Point System: 
●​ If a team answers a question correctly, they can choose to attempt a shot at the 

trashcan: 
○​ 1 Point Shot: Stand closest to the trash can. 
○​ 2 Point Shot: Stand a medium distance away. 
○​ 3 Point Shot: Stand farthest from the trash can. 

1.​ Keep Score: Keep track of each team's points on a scoreboard. 
2.​ Winning the Game: The team with the highest score at the end of all questions wins a 

small prize or recognition. 

 

Rules of the Game 

●​ Teams must work together to discuss and answer the questions. 
●​ A team has 30 seconds to answer each question. 
●​ Only one shot is allowed per correct answer. 
●​ If a team answers incorrectly, they do not get to shoot. 
●​ Teams must rotate in answering questions and shooting. 
●​ No distractions or interference while another team is shooting. 
●​ All students should have a chance to answer and shoot throughout the game. 

 

 

 



 

Review Questions 

1.​ What is the main function of xylem? 
2.​ How does phloem contribute to plant growth? 
3.​ Where does xylem transport water from? 
4.​ What type of nutrients do xylem transport? 
5.​ Which part of the plant primarily produces sugars for transport? 
6.​ What is the direction of movement for water in xylem? 
7.​ Why is phloem important for plants? 
8.​ Can you name a part of the plant that contains phloem? 
9.​ How does xylem transport water against gravity? 
10.​ What type of cells make up xylem? 
11.​ What do plants use sugars for? 
12.​ How does the structure of xylem help it perform its function? 
13.​ What is a major difference between xylem and phloem? 
14.​ How do environmental factors affect the transport in xylem? 
15.​ What role do stomata play in the movement of water? 
16.​ Can phloem transport nutrients as well as sugars? 
17.​ What would happen to a plant if its xylem was damaged? 
18.​ How do plants regulate the flow of water through xylem? 
19.​ Describe how the pressure flow mechanism works in phloem. 
20.​Why is it important for plants to transport both water and sugars? 

This game should be both educational and engaging, helping students reinforce their 
understanding of plant transport systems while having fun! 

 

 



 

KEY 

1.​ The main function of xylem is to transport water from the roots to other parts of the 
plant. 

2.​ Phloem contributes to plant growth by transporting sugars and other nutrients 
produced during photosynthesis. 

3.​ Xylem transports water from the roots of the plant. 
4.​ Xylem primarily transports water and minerals, not nutrients. 
5.​ The leaves of the plant primarily produce sugars for transport. 
6.​ The direction of movement for water in xylem is upward, from the roots to the leaves. 
7.​ Phloem is important for plants because it distributes the sugars and nutrients 

necessary for growth and energy. 
8.​ The bark of a tree contains phloem. 
9.​ Xylem transports water against gravity through capillary action and transpiration pull. 
10.​ Xylem is made up of tracheids and vessel elements. 
11.​ Plants use sugars for energy, growth, and storage. 
12.​ The structure of xylem, with its hollow tubes and strong walls, helps it efficiently 

transport water. 
13.​ A major difference between xylem and phloem is that xylem transports water and 

minerals, while phloem transports sugars and nutrients. 
14.​ Environmental factors such as temperature and humidity can affect the transport of 

water in xylem. 
15.​ Stomata regulate the movement of water vapor and gases, playing a role in the overall 

water transport system. 
16.​ Yes, phloem can transport nutrients as well as sugars. 
17.​ If a plant's xylem was damaged, it would struggle to transport water, leading to wilting 

and potential death. 
18.​ Plants regulate the flow of water through xylem by controlling the opening and closing 

of stomata and by root pressure. 
19.​ The pressure flow mechanism in phloem works by creating a pressure gradient that 

allows for the movement of sugars from sources (like leaves) to sinks (like roots and 
fruits). 

20.​It is important for plants to transport both water and sugars because water is essential 
for photosynthesis and nutrient transport, while sugars provide energy for growth and 
metabolism.  



 

Exit Slip: Plant Transport​ ​ ​ ​ ​ Name: ________________ 
Name the two main transport systems in plants: 

__________________________________________________ 
__________________________________________________ 

 
What does the xylem transport? __________________________________________​
 
What does the phloem transport? _________________________________________​
 
How are the plant transport systems similar to the circulatory system in animals? 
_______________________________________________________________________________ 

 
 

 
Exit Slip: Plant Transport​ ​ ​ ​ ​ Name: ________________ 
Name the two main transport systems in plants: 

__________________________________________________ 
__________________________________________________ 

 
What does the xylem transport? __________________________________________​
 
What does the phloem transport? _________________________________________​
 
How are the plant transport systems similar to the circulatory system in animals? 
_______________________________________________________________________________ 
 
 

 
 
Exit Slip: Plant Transport​ ​ ​ ​ ​ Name: ________________ 
Name the two main transport systems in plants: 

__________________________________________________ 
__________________________________________________ 

 
What does the xylem transport? __________________________________________​
 
What does the phloem transport? _________________________________________​
 
How are the plant transport systems similar to the circulatory system in animals? 
_______________________________________________________________________________



 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ Name: _____________ 

 
Transport System in Plants Quiz 
 
Multiple Choice Questions 
 

1.​ What is the main function of xylem in plants? 
 

A) To transport sugars from the leaves to the roots. 
B) To transport water and nutrients from the roots to the rest of the plant. 
C) To store food for the plant. 
D) To provide structural support to the plant. 

 
 

2.​ Which statement correctly describes the role of phloem in plant transport? 
 

A) Phloem carries water from the roots to the leaves. 
B) Phloem transports sugars from the leaves to all parts of the plant. 
C) Phloem absorbs nutrients from the soil. 
D) Phloem helps in photosynthesis by storing sunlight. 

 
 

3.​ How do xylem and phloem contribute to a plant's overall health? 
 

A) By preventing soil erosion. 
B) By allowing for the efficient transport of water, nutrients, and sugars 
throughout the plant. 
C) By providing a habitat for insects. 
D) By producing seeds for reproduction. 

 
 

4.​ Why is it important for xylem to transport water and nutrients in plants? 
 

A) It helps the plant grow taller by strengthening the roots. 
B) It is essential for photosynthesis to occur in the leaves. 
C) It aids in the process of pollination. 
D) It prevents the plant from wilting due to lack of water. 
 
 



 
 

5.​ What would likely happen to a plant if its phloem was damaged? 
 

A) The plant would not be able to absorb water effectively. 
B) The plant would struggle to transport sugars and may not grow properly. 
C) The plant would become unable to perform photosynthesis. 
D) The plant would grow larger due to less competition for nutrients. 

 
 

 

True/False Questions on Plant Transport Systems 

T/F?   

_____ 6 Xylem and phloem in plants have similar functions to the circulatory system in 
animals. 
 

_____ 7 Xylem is responsible for transporting sugars from the leaves to the rest of the 
plant. 
 

_____ 8 Phloem transports water and nutrients from the roots to the rest of the plant. 
 
 

_____ 9 Xylem carries water and minerals from the roots to the leaves of the plant. 
 
 

_____ 10 Phloem is used by plants to transport glucose produced during 
photosynthesis to other parts of the plant. 
 

 

 



 

Vocabulary Matching 

Match the terms on the left with their correct definitions on the right. 

Terms Definitions 

A. Xylem 1. The tissue that transports sugars in plants. 

B. Phloem 2. The tissue that carries water and nutrients. 

C. Roots 3. The part of the plant that absorbs water. 

 

11. A: _____​ ​ 12. B: _____​ ​ 13. C: _____ 
 
 
 

 

 

Fill In The Blank Questions 

14. The ________________________ is the plant's tissue responsible for transporting water and 
nutrients from the roots to the leaves and other parts of the plant. 

 

15. In plants, ___________________________ is the tissue that carries sugars produced in the 
leaves to other areas of the plant for growth and energy. 

 

16. Just like the circulatory system in animals, the xylem and ________________________ work 
together to ensure that essential substances are moved throughout the plant. 

 
 

 

 

 



 

Answer Key 
1.​ B 
2.​ B 
3.​ B 
4.​ B 
5.​ B 
6.​ True 
7.​ False 
8.​ False 
9.​ True 
10.​ True  
11.​ A-2 
12.​ B-1 
13.​ C-3 
14.​ xylem 
15.​ phloem 
16.​ phloem 
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