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Lesson Overview: Students look at specimens of 9 
plant species – grasses, wildflowers, and shrubs – 
and examine their underground parts. They learn 
how these parts enable the plants to survive 
and/or reproduce after fire. 

Lesson Goal: To increase students’ understanding 
that many plants have underground plant parts 
that enable them to survive wildland fire and/or 
reproduce successfully after fire.  

Objective: Given an opportunity to study, draw, and discuss the underground parts of botanical 
specimens: 

• Students can draw an imaginary plant that contains at least two kinds of underground 
parts that enable it to survive wildland fire and/or reproduce afterward.  

• Students can explain how the underground parts of their imaginary plants allow them to 
survive fire and/or reproduce afterward. 

 

Subjects: Science, Reading, Writing, Art 
Duration: One to two half-hour sessions 
Group size: Whole class, possibly 
working in teams 
Setting: Classroom 
Vocabulary: buried treasure, sprout, 
top-kill 

ABOUT STUDENT PRESENTATIONS: If you did Activity E08-2. Who Lives Here? Adopting a 
Plant, Animal, or Fungus, this would be a great time for student presentations on all of the 
herb and shrub species – and possibly also on quaking aspen and black cottonwood. That 
way they can connect the concept of “buried treasures” to the underground parts of 
particular species that they’ve been studying. 

12. Buried Treasures: 
Underground Parts that Help Plants Survive Fire 
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Standards:   1st 2nd 3rd 4th 5th 

CCSS 

Speaking/Listening  

 1, 2, 4, 6 1, 2, 4, 6 1, 2, 4, 6 1, 2, 4, 6 1, 2, 4, 6 

 Language 1, 2, 4, 6 1, 2, 4, 6 1, 2, 3, 4, 6 1, 2, 3, 4, 6 1, 2, 3, 4, 6 

NGSS 
Heredity: Inheritance 
and Variation of Traits LS3.B     

 

  

  
Biological Evolution: 
Unity and Diversity   LS4.D LS4.C     

  Engineering Design    ETS1.B 

 

    

  

From Molecules to 
Organisms: Structures 
and Processes   

 

LS1.B  LS1.A  

 
EEEGL Strand 1 A, B, C, E, F, G 

A, B, C, E, 
F, G 

 

Teacher Background: Most children are familiar with the above-ground appearance of plants. 
But they are not usually familiar with the plants’ underground parts, and yet these buried 
treasures are the features that enable some native trees and most grasses, shrubs, and 
wildflowers to survive wildland fire and/or reproduce successfully after fire.  

There are many kinds of buried treasures; this activity covers only a few, but these should be 
enough to demonstrate to children the variety in plants that are native to the northern Rockies 
and North Cascades and are well adapted to fire. This activity does not require that students 
learn the technical names for plants’ buried treasures; however, you can add that requirement 
to the lesson if you wish. The correct terms are used in the species descriptions provided in the 
FireWorks Encyclopedia (Elem_FireWorksEncyclopedia_NRM-NC.pdf in Activity E8-2.)  

Most of plants’ buried treasures enable plants to sprout new growth after their above-ground 
parts are removed. Buried roots, stems (“caudices”), bulbs, corms, and rhizomes account for 
the ability of perennial plants to sprout after fire, cold winters, grazing, and other forces that 
top-kill them – that is, that kill off their aboveground parts.  

Seeds are also buried treasures, if they are stored deep enough in the soil to be protected from 
the heat of fires. To survive fire, of course, the seeds must be buried in soil that will not burn; 
seeds buried in duff or peat are very vulnerable to fire. Some plants produce seeds that cannot 
germinate until they are heated. These species become very sparse a few years after a fire and 
then show up by the thousands after the next fire. This response to fire is typical of Plant #8 in 
the trunk’s specimen collection, snowbrush ceanothus. 
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Buried treasures are one kind of trait that enables plants to thrive in an environment with fire. 
Other such traits include thick bark (found in mature ponderosa pines, western larches, and 
Douglas-firs), which students observed if they learned to identify trees in Activity E10 and 
serotinous cones (produced by many lodgepole pines), which they examined in Activity E11.  

Materials and preparation:  

• Find the 9 plant specimens in the trunk (probably stored in a “Buried Treasures” Box). The 
list below shows the plants’ code numbers, names, and the kind of buried treasures they 
possess. 

1. arrowleaf balsamroot (caudex, i.e., underground stem) 

2.      beargrass (rhizome, another kind of buried stem) 

3.     fireweed (rhizome) 

4. glacier lily (corm, yet another kind of buried stem) 

5.     pinegrass (rhizome) 

6.     serviceberry (rhizome) 

7.     smooth woodrush (rhizome) 

8.     snowbrush Ceanothus (buried, long-lived seed; its hard seed coat is broken by 
heat) 

9.     wild onion (bulb, consisting of modified leaves) 

You will use the snowbrush Ceanothus specimen (#8) when you begin the activity. Set the 
others aside. 

• Make 1 copy/student of Handout E12-1: Buried Treasures. 

• Preview the 1:21-minute video that shows the seeds of stork’s bill (Erodium cicutarium) 
“drilling” themselves into the ground1: https://www.youtube.com/watch?v=TOJG5mF6OLs. 

  

                                                           
1 The video does not specify the time that actually elapsed during the filming. 

Real specimens from the field would, in most cases, be better for this activity than the 
specimens in the trunk. If possible, bring in fresh samples of some of these species or take a 
field trip where you can see several of these species in the field.  
 
If you do this, however, be sure to explain the principles ethical collecting to the students 
and model it in the field: Collect only with permission from the land owner; collect only from 
a location that has abundant specimens of that species (20 or more is a rule of thumb); 
replace the disturbed soil carefully; and collect only as much as you need. 

https://www.youtube.com/watch?v=TOJG5mF6OLs
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Procedure: 

1. Ask: When you see green grass outdoors in the spring, where does it come from? Does it 
grow anew from seed every year? Most of the plants that come up in our yards and gardens 
in the spring are perennials, which sprout from parts that survived the winter underground. 
Examples: grass, tulips, dandelions, daffodils, iris, roses…  

2. Explain: Special underground parts help many kinds of plants survive cold winters, grazing 
by animals, and even fire! In this activity, we’ll learn about the buried treasures that enable 
plants to survive fire or reproduce successfully afterward.  

Seeds, of course, are one important way for plants to reproduce after fire – if they do not 
burn up and if they are buried deep enough to be protected from the fire’s heat.  

3. Ask: How can seeds get into the ground if we don’t plant them? What are some ways that 
seeds can get buried in nature? Sometimes seeds are buried as litter accumulates on top of 
them. Sometimes birds and small mammals bury the seeds or pile them up in caches. 
Animals eat fruits and berries – which contain seeds in a nutritious covering. While animals 
digest the juicy parts, the seeds are harder to digest and pass right on through – to be 
deposited on the soil in feces, a perfect package of fertilizer. Some seeds have little 
appendages that help them “drill” themselves into the soil! Here is a link to a short video 
that shows this process in the seeds of stork’s bill (Erodium cicutarium), a wildflower that is 
native to the United States and is widespread throughout the world2: 
https://www.youtube.com/watch?v=TOJG5mF6OLs  

4. Show the class Plant #8, snowbrush Ceanothus. Explain: This plant produces seeds that can 
be buried underground for many years without rotting. The seeds don’t just survive fires; 
they need the heat from fire to grow a new plant. The seeds accumulate in the soil for 
years, “waiting” for a fire to occur. The plant’s seeds are buried in the soil’s seed bank, just 

                                                           
2 The video does not specify the time that actually elapsed during the filming. 

OPTIONAL: Teach about the nature of seeds.  

What does a seed need to make a new plant? A seed contains an embryo (baby plant), plus 
the nutrition needed to grow up to the top of the soil and start photosynthesizing, plus some 
kind of protection from rotting or being eaten before the plant can start to grow.  

In most seeds, the embryos are very tiny, so they can’t be identified without a microscope. 
But peanut embryos are big enough to see with the naked eye. If no one in your class is 
allergic to peanuts, get a bag of roasted peanuts and give one to each student. Have the 
students remove the shell and papery seed coat and break the peanut in half. Then they can 
see the tiny embryo with two cotyledons and a small root wad, surrounded by nutritious, 
fatty tissue that can support the baby plant until its leaves emerge into sunlight and can 
begin photosynthesizing. And then they can eat the peanut! 

https://www.youtube.com/watch?v=TOJG5mF6OLs
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as the seeds of some lodgepole pines (in their serotinous cones) are stored in a seed bank 
on the tree itself (see Activity E11. Recipe for a Lodgepole Pine Forest: Serotinous Cones). 

5. Explain: Plants have many other kinds of buried treasures that enable them to sprout new 
tops if their above-ground parts are removed. They can sprout after deer eat off their tops, 
after winter freezes them, and after fire kills all of their above-ground parts. Even though 
these plants may look dead after a fire, many of them are still alive underground. We don’t 
say they are “killed”; we say they are “top-killed”. Let’s look at some of these. 

6. Give each student a copy of Handout E12-1: Buried Treasures. Place Plant Specimens 1-7 
and 9 on tables throughout the room. Instruct the students to circulate around the room 
and draw each plant’s buried treasure in the box below the photo. 

7. When everyone has finished, ask students to compare the kinds of plants: Which look 
familiar and which look weird? Which ones have similar buried treasures? The bulb of wild 
onion resembles the corm of glacier lily, even though the corm is actually a modified stem 
while the bulb is a cluster of modified leaves. Arrowleaf balsamroot’s caudex is also a 
modified stem, perhaps the weirdest-looking specimen in the collection. The rhizomes of 
fireweed, pinegrass, and smooth woodrush all look kind of similar. Beargrass also has 
rhizomes, but they are thick and rope-like. Serviceberry has rhizomes, but they are woody 
and look like branches.  

8. Discuss which species might be best protected from fire and which might be more 
vulnerable. Try to draw out the idea that deeper burial enhances protection. Size might help 
as well – but a thick rhizome lying on the soil surface would be very vulnerable.  

 

Assessment: Explain: You will 
design a brand-new kind of 
plant that can survive fire 
because it has two or more 
buried treasures.  

1. Draw the plant. 

2. Give it a name.  

3. Describe (in writing or 
verbally to the class) how 
your plant’s underground 
parts help it survive fire or 
reproduce afterward. 

  

OPTIONAL: Teach about scientific names.  

Scientific names use the Latin language, and every scientific 
name has two parts. The first part identifies the genus (or 
general group). You could agree as a class to call all of your 
made-up plants something like Pyrophilus – meaning “fire 
lover.”  

The second part of a scientific name distinguishes the 
individual species from similar ones. Sometimes the species 
name refers to a special feature of the plant. For example, 
the species name for quaking aspen is Populus tremuloides, 
because its leaves “tremble” all the time. Sometimes the 
species name refers to the person who first described it (to 
Europeans). For example, the species name for Douglas-fir is 
Pseudotsuga Douglasii, in honor of David Douglas, a Scottish 
botanist who lived and explored in the 1800s. 
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Evaluation:  
 

Fully successful Partly successful Unsuccessful 

New Plant -Student created a 
plant that has 2 buried 
treasures. (These can 
be similar to those in 
the specimens, or 
totally new and 
imaginative.) 
-Student gave logical 
explanation of how 
each of the buried 
treasures enables the 
plant to survive and/or 
reproduce after fire. 

-Student created a 
plant that has 1 
buried treasure.  
-Student gave 
logical explanation 
of how the buried 
treasure enables 
the plant to survive 
and/or reproduce 
after fire. 

-Student created a plant 
without buried treasures 

OR 
-Student did not give 
logical explanation of 
how the buried 
treasure(s) enable the 
plant to survive and/or 
reproduce after fire. 
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Handout E12-1. Buried Treasures                Name:________________________ 
 
 

Plant 3.  
Fireweed  
(by Harlan B. 
Herbert, 
Bugwood.org). 

Plant 4. 
 Glacier lily  
(by Vernon Smith, 
calphotos.berkeley
.edu). 

Plant 1.  
Arrowleaf 
balsamroot  
(by Dave Powell, 
USDA Forest 
Service, 
Bugwood.org). 

Plant 2.  
Beargrass  
(by Chris Schnepf, 
University of 
Idaho, 
Bugwood.org). 
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Plant 5. 
Pinegrass  
(by Dave Powell, 
USDA Forest 
Service, 
Bugwood.org). 

Plant 6. 
Serviceberry  
(by Chris Evans, 
Illinois Wildlife 
Action Plan, 
Bugwood.org).  

Plant 7.  
Smooth 
woodrush    
(by Keir Morse, 
calphotos.berkele
y.edu). 

Plant 9.  
Wild onion  
(by Mrs. W. D. 
Bransford, 
www.wildflower.
org/gallery).  


