
PLANT LESSON

LEARNING ABOUT  
PARTS OF PLANTS

Grade 2 and up

Science

Purpose and Content of Lesson:  

Stems are responsible for fluid transport in plants. They con-
tain vessels that move water from the roots and leaves carrying 
nutrients, sugars, and carbohydrates throughout the plant, 
even against the pull of gravity. This lesson allows children 
to examine real stems and view the transport of dyed water 
through xylem vessels in celery (actually petioles) and white 
flowers. They will also examine the cut stems of the flowers, 
pieces of cactus, and a grape vine to see a wide range of types 
of stems and feel the fluid inside when they break them. The 
fluid may even be sticky, which raises further questions about 
its content. For grades K-2, teach only about xylem (what they 
will observe) and the first two functions of stems. This lesson 
directly connects to growing Tower Garden® plants since stu-
dents can observe how water being pumped past the roots is 
resulting in growth of plants. When stems wilt or get dry, they 
can infer there is a problem with the plant’s access to water 
and make necessary adjustments. From the roots, the stems 
continue to transport water to the leaves for photosynthesis, 
growth, and essential cell processes. Students will be able to 
observe many types of stems depending on what they grow in 
their Tower Garden®.

Stems usually grow above the soil surface towards the sunlight 
and have four main functions: 

1. Support the plant and hold leaves, flowers, and fruits 
above the ground. Stems keep the leaves in the light and 
enable flowers and fruits to grow. 

2. Transport fluids between roots and leaves in the xylem 
and phloem. 

Next Generation Science Standards (NGSS):  
http://www.nextgenscience.org/search-standards 

Disciplinary Core Ideas 
LS1.A: Structure and Function

All organisms have external parts. Plants have different 
parts (roots, stems, leaves, flowers, fruits) that help them 
survive and grow. (Grades K-2)

Plants and animals have both internal and external  
structures that serve various functions in growth, survival, 
behavior, and reproduction. (Grades 3-5)

LS1.D: Information Processing
Plants respond to some external inputs. (Grades K-2)

Common misconceptions about stems:

Most learners do not realize tree trunks, vines, or cactuses 
are stems. They believe that stems hold plants upright and 
reason that vines cannot be stems because they do not hold 
plants up. That is why teachers should avoid teaching that 
stems keep plants up, especially since their Tower Garden® 
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3. Store nutrients. 

4. Produce new living tissue:  Stems contain meristematic 
tissue that generates new tissue.1

Xylem:  Vessels that transport water in plants from the roots 
to the leaves. 

Phloem:  Vessels that move food from the leaves to stem and 
roots for storage and use. 
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ENGAGE 

Review the function and types of the roots from the prior 
lesson and remind students that the roots lead directly to 
another plant structure. Hold up a plant with all parts intact 
for them to see that the stem is next in line (like a section of 
philodendron with roots and stem — a common houseplant). 
Ask students to infer the function of the stem. What is it for?  
Have them think about stems of plants they know. 

Without a lot of discussion, but with explicit directions, have 
students put celery stalks in dyed water. Use food color from 
the baking aisle, but mix some red into the yellow to make 
orange because yellow is too pale. Here’s a tried and true 
formula to get water to rise up the celery xylem in 30 minutes 
or less:

•	 Buy	firm,	fresh	celery	with	leaves	on	top.	Separate	the	
stalks, one for each child prior to the activity. They can 
put their initials on their own stalk with a Sharpie marker.

•	 Use	room	temperature	water	and	glass	jars.	(Plastic	cups	
tip over).

•	 Use	the	entire	vial	of	food	dye	in	1.5	inches	of	water	for	

EXPLORE 

Key Question — WHAT IS THE FUNCTION OF STEMS?

Before telling students the function of stems, set up trays with 
a variety of stems for groups to observe, or have them observe 
one stem type at a time. I use a variety of grocery store items: 
asparagus, broccoli (tops are not stems), herbs, and plants 
from my home (cactus, aloe), and backyard (vines). Four  
or five samples are enough for middle grades; for younger  
children, use three. Since this lesson also involves using celery 
and white flowers for another investigation, cut some of the 
flower stem bottoms and celery pieces as well. I ask students 
to investigate all of the stems and come up with similarities 
and differences in a chart in their science notebooks or on  
a handout. 

EXPLAIN

Students use the data from their stem observation chart to 
infer the functions of a stem. Use their stem observations to 
support the functions listed. Project the PowerPoint Presenta-
tion titled “STEM LESSON POWERPOINT.” 

Key Terms:

Xylem: Vessels that transport water in plants from the roots to 
the leaves. 

Phloem:  Vessels that that move food from the leaves to stem 
and roots for storage and use. 

Predict:  What vessels do you think will turn color in the  
celery, xylem or phloem? Why?

plants will have stems drooping downward, sideways, and 
upward. Young learners often say that cactus stems are not 
thin enough and trees are too big to be stems. It is important 
to have many samples of stems available, from foods we eat 
(e.g., asparagus, cauliflower, broccoli stems) to examples of 
flower stems, vines, and cactus for them to examine. When 
they are able to cut many types of stems, they will see there is 
water in them to reinforce that stems transport fluids. Sticky 
water means stems transport sugars, too. 

Trees have vascular bundles of xylem and phloem but they 
do not appear to be wet like other stems. Showing tree ring 
slices is sometimes confusing to young learners around this 
topic because they are dry, hard, and do not clearly show flu-
id transport. One example related to trees having stems that 
transport fluids is how sugar maple trees are tapped to collect 
sap that flows in the phloem to make maple syrup. View 
video (See Resources) to show students that the sap actually 
drips out of the tree, reinforcing the concept that trees are, 
in fact, stems that transport fluids as do the plant stems with 
which they are familiar. 

Lesson Objective: 

Learners will explain the function of stems and identify 
xylem and phloem as tubes that transport ground water and 
plant food from leaves and list several examples of stems on a 
worksheet.
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each of the colors. Do not buy the neon colors of dye, just 
the red, blue, green and yellow pack used for baking. This 
will make the water a dark color. Do not fill the jar with 
water – only enough to cover the bottom of the celery. If 
you are using only one color, make the water dark with 
that	color	(25	drops	or	more).

•	 Have	students	snip	off	the	end	of	the	celery	to	open	the	
tubes and immediately put it in the jar of choice.

You want students to be able to observe the celery near the 
end of the lesson, so definitely put it in jars at the very begin-
ning. A short discussion can include asking students to make 
predictions about what they think will happen. 
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Lesson Procedure—
THE LEARNING CYCLE:  The Five Es
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EXPAND

After 30 minutes, have students retrieve their celery stalks 
from the jars. Supply a paper towel for each student to 
wipe off the external dye and return to his/her seat with the 
wrapped celery. Have them put the celery on a clean paper 
towel and make external observations. Did the dye go to the 
leaves?  What part of the leaves are dyed and why?  (Xylem 
tubes extend into the leaf veins). What can you see at the cut 
end of the celery (circles of color — the xylem)?

Then model how to break the celery, curved side down, and 
pull back to reveal the colored vessels. Students can deter-
mine if they are xylem or phloem. (The dyed tubes are xylem, 
phloem are bundled next to them but are not dyed.) They can 
keep snapping the celery to reveal more tubes all the way to 
the top of the stalk. 

Ask:  How did we prove that xylem tubes transport water up 
the stem?

Students can draw and label their observations of the celery 
in their science notebooks. Have them also record the func-
tions of the stem. 

EVALUATE 

Review using the Great Plant Escape website. 

http://extension.illinois.edu/gpe/case1/c1facts2b.html 

Have students complete the assessment on roots and stems at 
the end of the lesson.

Celery image  http://www.kiwicrate.com/blog/1966/cel-
ery-food-coloring-experiment/

Content — Stems: Great Plant Escape  http://extension.
illinois.edu/gpe/case1/c1facts2b.html

1Stem Anatomy: Everything Maths and Science http://ev-
erythingmaths.co.za/science/lifesciences/grade-10/05-
support-and-transport-systems-in-plants/05-support-
and-transport-systems-in-plants-02.cnxmlplus

Background for Teacher: Botany http://ag.arizona.edu/
pubs/garden/mg/botany/plantparts.html

2Diagrams and video: Diffen Science Phloem vs. Xylem: 
http://www.diffen.com/difference/Phloem_vs_Xylem

Tapping Sugar Maple Trees video: https://www.youtube.
com/watch?v=KnOCyLDLHmA

 Materials for Investigation:

•	 Samples	of	stems	for	observation

•	 Stalks	of	celery,	at	least	one	for	each	student

•	 4	wide-mouth	glass	jars

•	 Sharpie	marker

•	 4	food	colors	 
(buy	one	box,	mix	some	red	in	with	the	yellow)

•	 Paper	Towels

•	 Copies	of	assessment,	one	per	student

•	 Science	notebooks

•	 Computer	and	projection	(if	available)

•	 White	flowers	(small	carnations,	alstroemeria)

Ask students what they think will happen when white flowers 
are put into the same dye jars. After listening to their hypoth-
eses, make a fresh cut and place a few white flowers in each 
of the dye jars left from the celery investigation. Observe the 
flowers the next day to further reinforce the function of the 
stem.

Roots and Stems Assessment is on the following page.  
A PowerPoint slideshow accompanies this lesson. 

Web Resources and Materials 

Additional Applications:  

Appendices:   
Graphic handout on Stems
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 Stem Type Similarities to Other Stems Differences

   

  

 

  

  

Question:  After examining these stems, what do you think is the job of the stem?   
(What is its function?)

Date:_________________

Name: _________________________________________________
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Appendices:  
Graphic handout on Stems
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All About Stems

DEVELOPED BY:   Debra Zinicola, Ed.D., Seton Hall University, Chair, Department of Educational Studies, and 
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Stems usually grow above the  
soil surface towards the sunlight.
We know roots bring water with  
dissolved nutrients into the plant  
from the soil.
So what do stems do for the plant?

The Function of Stems



B Y  J U I C E  P L U S +

Stems: 
provide support for the plant and hold leaves, flowers  
and fruits above the ground. Stems keep the leaves in 
the light, and enable flowers and fruits to grow;

transport fluids between roots and leaves;

store nutrients; and

produce new living tissue—stems contain  
meristematic tissue which generates new tissue.  
That means they grow!

The Function of Stems
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The Function of Stems

Stem vessels transport fluids: 
Xylem: Vessels that transport  
nutrition-rich water in plants  
from the roots to the leaves. 

Phloem: Vessels that move  
food from the leaves to stem  
and roots for storage and use.
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Examining celery stems:
What vessels do you think will turn  
color in the celery—xylem or phloem?
Explain.

The Function of Stems
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Examining celery stems:
Put the celery on a clean paper towel and 
make external observations.
Where did the dye go?
What part of the leaves  
are dyed and why?

The Function of Stems
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The Function of Stems

Examining celery stems:
Break the celery, curved side down and  
pull back to reveal the colored vessels.
How do you know if the colored tubes  
are xylem or phloem?
Keep snapping the celery to reveal more  
tubes all the way to the top of the stalk.

1

2

3
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The Function of Stems

Xylem or phloem?
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The Function of Stems

What we learned about stems: 
How did we prove that  
xylem tubes transport  
water up the stem?

Draw and label your  
observations of the celery.  
Show that xylem vessels  
transport water up the  
stem towards the leaves.
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The Function of Stems

More about stems: 
Review using the Great Plant Escape website:  
Great Plant Escape; and the  
Tapping Sugar Maple Trees video:  
Tapping Sugar Maple Trees

Is the liquid dripping out of  
the Sugar Maple tree from  
the xylem or phloem?  
Explain.
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