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Lesson Overview: Students look at specimens of 9 
plant species – grasses, wildflowers, shrubs, and 
trees – and examine their underground parts. 
They learn how these parts enable the plants to 
survive and/or thrive after fire. 
 
Lesson Goal: To increase students’ understanding 
that many plants have underground 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 or reproduce afterward. 

 

Standards:   1st 2nd 3rd 4th 5th 
Common 
Core ELA Speaking/Listening  1,2,3,4,5 1,2,3,4,5 1,2 1,2 1,2 

NGSS 
Structure, Function, and 
Information Processing LS1.A,B,D     LS1.A   

  
Interdependent Relationships in 
Ecosystems   ETS1.B 

LS2.C, 
LS4.C,D     

  Inheritance/Variation of Traits     
LS1.B, 
LS3.B     

  Engineering Design   ETS1.B     ETS1.C 
EEEGL Strand 1 A,C,E,G A,C,E,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 

12. Buried Treasure: 
Underground Parts that Help Plants Survive Fire 

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

ABOUT STUDENT PRESENTATIONS: If you did Activity E08. 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. That way they can connect the concept of 
“buried treasures” to the underground parts of particular species that they’ve been studying. 
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wildflowers to survive wildland fire and thrive afterward. There are many kinds of buried 
treasures; this activity covers only a few, but enough to demonstrate the variety in plants that 
are native to the Sierra Nevada and are well adapted to fire. 
 
Most kinds of buried treasure enable plants to sprout new growth after their above-ground 
parts are removed. Buried roots, stems, bulbs, corms, root crowns, and rhizomes account for 
the ability of perennial plants to survive cold winters, grazing, fire, and other forces that kill off 
their aboveground parts. (This is called top-kill.)  
 
Seeds are also buried treasures, if they are stored deep enough in the soil to be protected from 
the heat of fires. Of course, they must be buried in soil that will not burn; seeds buried in duff 
or peat are vulnerable to fire if these materials dry out and begin to burn.  
 
Some plants produce seeds that cannot germinate until they are heated, so they disappear 
within a few years after a fire and then show up by the thousands the year after the next fire. 
This is typical of Plant #9 in the FireWorks collection, sticky whiteleaf manzanita. When a 
species requires fire to survive or regenerate, we call it fire dependent because it depends on 
fire. 
 
Buried treasures are plant adaptations to fire and other disturbances, such as animal grazing 
and the cold of winter. Another plant adaptation to fire in the Sierra Nevada is the thick bark of 
mature ponderosa pines, Jeffrey pines, sugar pines, and firs, which students observed if they 
did Activity E10, Tree Identification: Using a Key to Identify “Mystery Trees.” Another 
adaptation to fire is cone serotiny, which they observed if they did Activity E11: Recipe for a 
Baker cypress grove: Serotinous Cones. 
 
Materials and preparation:  
• Find the 9 plant specimens in the trunk. The list below 

shows their buried treasures next to their names. 
1. quaking aspen (spreading roots) 
2.      Sierran gooseberry (root crown) 
3.     deer brush (root crown)  
4.     mountain whitethorn (lignotuber) 
5.     Ross’s sedge (root crown/some short rhizomes) 
6.     mariposa lily (bulb) 
7.     wavyleaf soap plant (bulb) 
8.     bracken fern (rhizomes) 
9. sticky whiteleaf manzanita (seeds only) 

 
Keep #9 at your desk to use when you begin the 
activity. Set the others aside. 
 

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

Real specimens from the field would be 
better for this activity than the specimens 
in the trunk. If possible, bring to the class 
real, fresh samples of some of the species 
listed below. (This could also be done on 
a class field trip.) If you do this, however, 
be sure to explain 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; collect only as 
much as you need; if collection is high-
quality, preserve it for future use by 
pressing and laminating it. 
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• OPTIONAL: Bag of roasted peanuts. See Step 3 below. 
 
Procedure: 

1. Explain: In this activity, we’ll learn about the buried treasures of plants – the underground 
parts that enable them to survive fire, reproduce after fire, or both. Seed, of course, is a 
way for plants to reproduce after fire. Seeds do not burn up if they are buried deep enough 
to be protected from the fire’s heat.  

2. Ask/explain: 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.  

3. OPTIONAL: 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! 

4. Ask: How can seeds get buried in nature? Layers of duff pile up over them, burrowing 
animals carry them underground, birds carry them and bury them, animals eat them and 
then release them in their scat. Some grasses and herbs have little “drills” attached to their 
seeds. These change shape as they respond to moisture, actually pulling the seed into the 
soil! OPTIONAL, watch a short video of an Erodium seed drilling itself into the soil: 
https://www.youtube.com/watch?v=TOJG5mF6OLs 

5. Show them plant #9, sticky whiteleaf manzanita. 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. We say this plant is fire dependent because it depends 
on fire to reproduce. We say the plant’s seeds are buried in the soil’s seed bank, just as the 
seeds of Baker cypress and knobcone pine (in their serotinous cones) are stored in a seed 
bank on the tree itself (see Activity E11: Recipe for a Baker Cypress grove: Serotinous 
Cones). 

6. Explain: Many plants have another kind of buried treasure: underground parts that can 
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, we know that they are probably still alive 
underground. We don’t say they are killed; we say they are top-killed. Let’s look at some of 
these. 

7. Break the class into 8 groups. Place plant specimens 1-8 on tables or desks throughout the 
room. Give each student a copy of Handout E12-1: Buried Treasures.  
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8. Instruct them:  

• sketch the plant’s buried treasure in the box below the photo, then 

• move on to the next plant and sketch its buried treasure… until you’ve done them all. 

9. When everyone has finished, discuss: What similarities and differences did you see among 
the buried treasures? Use guiding questions such as: Which plants have stringy-looking 
treasures? Which ones look like radishes or potatoes? Which ones look like wood? 

10. Review: Point to a few of the specimens and remind students: Buried treasures all contain 
some cells that can grow whole new plants and some cells that contain nutrition to support 
the growing cells until they get up to the surface and make their own nutrition by 
photosynthesizing.  

11. OPTIONAL: If you want students to learn the technical names for the plants’ buried 
treasures (root, rhizome, lignotuber, bulb, etc.), you can teach them using the list above 
under Materials and Preparation… or have them refer to the students who adopted these 
species in Activity E08: Who Lives Here?... or have them read about these species in the 
FireWorks Encyclopedia, especially the version for older students (FireWorks 
Encyclopedia_OlderGrades.pdf). 
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Assessment: Explain: Now you get the chance to invent a new plant. Design a brand-new plant 
species that can survive fire because it has two or more buried treasures.  

1. Draw the plant. 

2. Give it a name.  

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

 
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 the 
2 buried treasures 
enable 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. 

 

OPTIONAL: You could use this assessment to 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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Handout E12-1: Buried Treasures                   Name:______________ 

Plant 1. 
Quaking 
aspen  
(by Terry 
Spivey, USDA 
Forest 
Service, 
Bugwood.org) 

Plant 2. 
Sierra 
gooseberry 
(by Becky 
Howard) 

Plant 3. 
Deerbrush  
(by Ilana 
Abrahamson) 

Plant 4. 
Mountain 
whitethorn 
(by Ilana 
Abrahamson) 
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Plant 5. 
Ross’s 
sedge  
(by Paul 
Slitcher).  

Plant 6. 
Mariposa lily 
(by Jane S. 
Richardson). 

Plant 7. 
Wavy leaf 
soap plant 
(by Becky 
Howard).  

Plant 8.  
Bracken fern  
(by Robert 
Vidéki, 
Doronicum Kft., 
Bugwood.org) 


