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PLANTS 



Cache County Natural Resource Field Days 

28 | P a g e

Tree Factory 
© American Forest Foundation, variation and expansion by Patrick Kelly 

Teacher/Volunteer Summary 

Objective: 
• Students will understand the structure of a tree and how different parts of a tree help

the
• tree function

Materials: 
• Slips of paper
• Paper sack or bag
• Whiteboard and markers

Core Curriculum Connections: 
Grade 4 

• Standard 5- Students will understand the physical characteristics of Utah’s wetlands,
• forests, and deserts and identify common organisms for each environment

o Objective 2- Describe the common plants and animals found in Utah
environments and how these organisms have adapted to the environment in
which they live
 B. Cite specific examples of physical features that allow particular plants

and animals to live in specific environments
 C. Describe some of the interactions between animals and plants of a

given environment

Background: 
From a tree’s tiny root hairs buried in the ground to the highest leaves in its crown, each part of a 
tree plays a role in helping it to function. Here’s a rundown of the various parts of a tree and 
what each one does: 

Leaves 
Leaves are the food factories of a tree. Using energy from the sun, which they capture with a 
pigment called chlorophyll, leaves convert carbon dioxide and water into oxygen and sugar 
(food!). 

This process is called photosynthesis. The gases needed for and generated by photosynthesis 
enter and exit through tiny holes called stomata, on the under-surface of the leaves. Water 
vapor also exists through the stomata in the process of transpiration. 



Cache County Natural Resource Field Days 

29 | P a g e  
 

Trunk and Branches 
The trunk provides support for branches, which in turn support the tree’s leaves. The trunk and 
branches contain the tree’s “pipes” - the tubes that transport water and nutrients to the leaves, 
and sugar from the leaves to the rest of the tree. They also contain the growing layer of the tree 
that makes the trunk, branches, and roots of the tree thicker each year. Here’s a look at a tree 
trunk from the inside to the outside and a description of what each layer does: 
 
 
 

a. Heartwood forms the 
central core of the tree, is 
made up of dense dead wood, 
and provides strength for the 
tree. 

b. Xylem, also called 
sapwood, carries water and 
nutrients up from the roots to 
the leaves; older xylem cells 
become part of the heartwood 

c. Cambium, a very thin 
layer of growing tissue, makes 
cells that become new xylem, 
phloem, or cambium 

d. Phloem, also called the 
inner bark, carries water and 

the sugar made in the leaves down to other parts of the tree such as roots, stems, buds, flowers, 
fruits. 

e. Bark protects the tree from injury caused by insects and other animals, by other plants, by 
disease, and by fire; bark characteristics vary from species to species 
 
Roots 
A tree’s roots help anchor the tree in the ground. They also absorb water and nutrients from the 
soil. Trees have lateral roots that spread out from the tree and cover a broad area. Some trees 
also have a taproot that grows straight into the ground. As a tree’s lateral roots grow away from 
the tree, they branch into finer and finer roots called rootlets . The rootlets themselves are, in 
turn, covered by even finer root hairs. These root hairs absorb approximately 95% of the water 
and nutrients absorbed by the tree. 
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Procedure 
Set-up: 

1. Write the following parts of a tree on separate slips of paper and put them in a sack or 
bag. 
a. Heartwood (1) 
b. Xylem (2) 
c. Cambium (4) 
d. Phloem (5) 
e. Bark (6) 

 
Activity: 

1. Ask students what people need to survive (food, water, air). Identify parts of the body 
that help provide those basic needs. Explain that trees are like people in many ways. 

2. Ask the group to think about trees and what they need to survive (food, water, sun, air, 
space). Write them on a whiteboard. When students have completed the list, ask them 
how the tree gets these things, especially since trees can’t move around the way most 
animals can. 

3. Tell students that they’re going to create a tree by acting out the tree parts they just 
discussed. Have each student pick one slip of paper from the sack to find out what role to 
play in the tree. Take students to an area with lots of space to build the tree. 

4. Ask students what makes up the center of the tree and gives the tree strength 
(heartwood). The student portraying the heartwood should stand in the center of the 
open area, tighten their muscles, and make heart noises, “bumbum -- bumbum,” or 
beating on their chest the rhythm. 

5. Ask students what tree part transports water to all parts of the tree ( xylem ). Have the 
xylem students join hands to form a small circle around the heartwood. Have these 
students make slurping noises as they raise their joined hands up and down. 

6. Ask students what moves food from the leaves through the tree ( phloem ). Have the 
phloem students join hands and form a large circle around the tree. Then have them 
simulate the role of the phloem by reaching above their heads and grabbing (for food), 
and then squatting and opening their hands (releasing the food) while chanting “food, 
food, food.” 

7. Ask students if they’ve left out an important part of the inner tree. What layer produces 
new xylem and phloem to keep the tree growing and healthy? It’s cambium. Have the 
cambium students form a circle between the phloem and xylem. Tell them to sway from 
side to side and chant, “New phloem, xylem, and cambium.” 

8. Ask students what final component of their tree is missing - it’s something that protects 
the tree ( bark ). Have the bark students lock arms or hold hands and form a circle that 
faces out from the center of the tree. Ask them to look tough. Have them bark! 

9. When the tree is completely assembled, have all students act out and chant their parts 
simultaneously, starting from the center. 
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Assessment 
Debrief with students. 

• What would happen if any part of a tree failed? 
• Do you think all plants have these parts? If not, why not? 
• If you were a hungry insect or animal, which part of the tree do you think would have the 

most nutrients? How would you adapt to effectively reach those nutrients? 
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The Forest Around Us 
By Mark Larese-Casanova and Marni Lee 

 
Teacher/Volunteer Summary 
 
Objectives: 
 

1. Create a dichotomous key. 
2. Correctly classify and identify a plant using the dichotomous key. 

 
Core Curriculum Connections: 
 
Grade 4-Standard 5: Students will understand the physical characteristics of Utah’s wetlands, 
forests, and deserts and identify common organisms for each environment. 
 Objective 3: Use a simple scheme to classify Utah plants and animals. 

a. Explain how scientists use classification schemes. 
b. Use a simple classification system to classify unfamiliar Utah plants or animals 

(e.g., tree/shrub/grass, deciduous/conifers). 
 
Background: 
 
Plants can be classified into five major groups, grasses, grass-like, forbs, shrubs and trees. Each 
group has common characteristics that one can observe and use to classify a single individual 
plant into a larger group of plant types. These groups of plants can be found in most deserts, 
forests and wetlands in Utah. 
 
Grasses: A group of herbaceous (green-not woody) plants having long narrow leaves with 
parallel veins (veins that run the length of the leaf), leaves are attached to a main stem which 
has a seed head at the top. 
 
Grass-like: Herbaceous plant similar in appearance to grasses, such as sedges and rushes. (We 
won’t really discuss this group in the activity). 
 
Forb: Herbaceous (green-not woody) plant with flowers. Forbs have solid stems (not hollow like 
grasses) and generally have broad, net veined leaves. Their flowers are often large, colorful, and 
showy. 
 
Shrub: A low growing woody plant. It has multiple stems or trunks. Bushy. Less than 12 ft. tall. 
 
Tree: A tree is a tall woody plant with a single trunk or stem. Has a large crown full of leaves or 
needles. Can be deciduous (leaves fall off in fall) or conifer (leaves stay on year-round, leaves are 
in the form of needles). If trees are pruned by wildlife or people, they can appear as shrubs. 
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Forest Plant Classification 
 

PURPOSE: Students will understand the characteristics of Utah’s forests and the process of 
classifying organisms using a dichotomous key. 
 
MATERIALS: 

• Three plastic or real fruits (apple, orange, banana) 
• Large laminated characteristic cards with Velcro on the back 
• 2-3 ft. tall wooden stakes with the other side of the Velcro attached 
• 18 bandannas 

 
PROCEDURE: 
Set up:  
Prior to conducting this activity, set up a pyramid of 2-3 ft. tall stakes in the ground. The stakes 
should have one side of a Velcro strip staples onto which the laminated cards will be attached. 
Set them up in the following format with one stake at the start, two in the second level, and four 
in the third level. Make sure that the two pairs in the second level are visually separated from 
each other. Keep some extra stakes handy in case you need to add a third level somewhere. 
 
 
 
 
 
 
 
 
 
 
 
Activity 1: 
Engage (5min)- Introduce the idea of how to use characteristics of classify things. 

1. Show the class three different fruits (apple, orange, banana) and ask how they would 
describe each frit. Split the fruits into groups based on one characteristic at a time that 
the students choose. Explain that their descriptions are a way of classifying not just fruits, 
but other organisms in nature. 

a. Round/not round 
b. Small/large 
c. Color 

 
 
Explore (14 min)- Understand the characteristics used in classifying organism, and develop a 
dichotomous key. 
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1. Explain that, while forests are mostly trees, there are other kinds of plants that grow in 
forests as well. Walk around the activity site and point out an example of each to the class 
while holding the laminated card for each 

a. Trees 
b. Shrubs 
c. Forbs 
d. Grasses 

 
2. As you stop at an example of each type of plant, ask the class for words that describe each 

kind of plant. What characteristics would they use? Make sure the students mention at 
least those listed below, and recap this list at the end of the brief discussion. 

a. Tall (discuss how this can be very different for each type of plant. For example, a 
tree can be tall, but a baby tree is very short). 

b. Woody (trees and shrubs)/non-woody (forbs and grasses). 
c. One stem (tree)/many stems (all other plants) 
d. Parallel veins (grasses)/Branching leaf veins (all other plants 

 
3. Show the students the laminated cards with each of these characteristics, and as which 

characteristic they want to start with (NOTE: Do not use “TALL” unless you absolutely need 
to because it is too vague. Plant height is good to discuss, but can vary for single plant types, 
and may best be left out of the key). Place that first characteristic’s card on the first post in 
the pyramid, right above or 
below the START HERE sign. 
Then, have the students 
choose the second 
characteristic, and the third, 
and construct the 
dichotomous key, including 
the Tree, Shrub, Forb, Grass 
cards at the dead ends of 
the key. To the right are two 
examples of how the 
dichotomous key could be 
set up. Remember that 
there are many possibilities, 
and you may need to decide 
how to set it up if the 
students are not focused.  
 

4. Have all of the students pair 
up. Ask for one person from each pair to come to you, lead them about 10 ft away from 
the rest of the group. Visually split this half of the group into four smaller groups and tell 
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each group that they need to help their partner find a tree, a shrub,  forb, or a grass. Tell 
them that they have to keep it a secret! 
 

5. Blindfold the other member of each pair and have his/her partner guide him/her to their 
designated type of plant. The blindfolded student will observe the plant through touch 
only. No peeking! Make sure the blindfolded student tells their partner the characteristics 
of the observed plant. 
 

6. After a couple of minutes, call the class to the START of the dichotomous key and remove 
blindfolds. Allow each pair of students to travel through the dichotomous key together 
(following the correct route through the levels) while using only the observed 
characteristics from the blindfolded student and see if they arrive at the correct 
destination! 
 

7. Bring all students back to the start. If time allows, have the students in each pair swap 
roles and repeat steps 4 through 6. 
 

Explain (1 min)- Explain to the students that you hope this gave them a good look at how to 
classify and identify organisms using dichotomous keys. If we wanted to keep making our key 
bigger and bigger we could classify our plants to the exact species, or kind, like lodgepole pine or 
sunflower. 
 
Assessment: 
The ability of the students to learn the process of identifying organisms using characteristics and 
a dichotomous key will be assessed through whether the students are able to correctly identify 
their plant while traveling through the dichotomous key. 
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START HERE 
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WOODY? 
 

 

 

 

 

 

 

 

 

 

 

YES    NO 
GO THIS WAY GO THIS WAY 



Cache County Natural Resource Field Days 

38 | P a g e  
 

TALL? 
 YES    NO 

GO THIS WAY GO THIS WAY 
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PARALLEL VEINS? 

YES    NO 
GO THIS WAY GO THIS WAY 
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ONE STEM? 
 YES    NO 

GO THIS WAY GO THIS WAY 
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TREE 
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SHRUB 
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FORB 
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GRASS


