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Plants & Fire 
 
Objective 
Students will describe plant adaptations to fire by 
identifying strategies for survival. 

 
Materials 

• Laminated Plants and Fire cards (25) 
• Ponderosa pine bark (3 pieces) 
• Open (4) and closed  (4) knobcone 

pinecones 
• Plant Strategies handout 
• Survival Strategies Chart (copied) 
• Pencil and paper (not provided) 
• Optional: Unknown plant samples collected ahead of time or examined on a field trip. 

 
Background Information 
Plants are adapted to deal with fire in different ways, either by surviving the fire or re-growing 
after the fire.  Plants that use different strategies for surviving fire can be described as invaders, 
seeders, sprouters, and resisters.  For example: 

• Large ponderosa pine trees are highly resistant to fire, because their bark is very thick, 
and the puzzle shape patterns in the bark dissipates heat, preventing it from catching fire. 

• Knobcone pines are fire-obligate species.  This means they need fire to spread their seeds.  
Their cones are sealed closed with sap, and only the high heat of fire can open the cones, 
allowing the seeds to disperse. 

See the Plant Strategies information sheet in this lesson for detailed descriptions.  Some species 
do not have specific adaptations to fire.  The Fact Sheet #4: Fire Effects on Plant/Flora 
Adaptation in the Background Information section of this binder provides more information.  
Walking in the Wake of the Silver Fire article covers plant fire survival strategies in a 
narrative.  Any of these can be copied and assigned as reading prior to the activity.  Review the 
concept of adaptation with students, if necessary. 
 
Activity 
Pre-activity 
1) Review the concept of adaptation, if necessary. 
 
2) If desired, assign the Walking in the Wake of the Silver Fire article, the Plant Strategies 
information sheet and/or Fact Sheet #4: Fire Effects on Plant/Flora Adaptation as background 
reading. 
 
Classroom Activity 
2) Show the class the ponderosa pine bark samples and the knobcone pinecones.  Tell the 
class that these two plants are adapted to fire in two different ways.  Encourage the class to 
hypothesize how these plants deal with fire. 

Appropriate Grade Level: 6th-10th 
 
Time Required: 1 Hour (or more) 
 
Curriculum Standards:  Science: 
6.2L.2, H.2L.2, H.2E.1 
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3) Introduce the concepts of seeder, sprouter, invader and resister.  These terms describe plants 
that are adapted to fire in different ways, either by surviving fire or re-growing after fire.  
Discuss with the class that some plants are not adapted to fire, and do not usually live in fire-
prone areas. 
 
4) Divide the laminated Plants and Fire cards among the students.  Depending on the size of the 
class, each student may get their own card, or they may work in pairs or small groups. 
 
5) Ask the students to learn the plant adaptations described on their card and examine the 
structure of the plant.  Do the seeds have a thick coat, or feathery plumes?  Is the bark thick or 
thin?  Is the foliage wispy or leathery?  How do they think fire would affect these structures? 
 
6) Ask the students to decide which group their plant belongs in (seeder, sprouter, invader, 
resister).  Some plants fit into more than one group; the idea is to explore different aspects of the 
plants’ structure to see what its adaptations might be. 
 
7) Ask each student/group to share what they’ve learned about their particular plant and what 
category they think it belongs in.  Discuss as a class to see if everyone agrees with their decision.  
Fill in the Survival Strategies Chart, either using a document camera, or write it on the board.  
Write each species in the appropriate category. 
 
8) Revisit the ponderosa and knobcone pine samples.  Point out the scorch marks on the open 
cones, and the thickness of the ponderosa bark.  Discuss the adaptations of these plants to fire.  
(Ponderosa pine bark is thick, and the puzzle-shape dissipates heat.  The knobcone pinecones 
only open and spread their seeds when exposed to heat).  Add these plants to the Survival 
Strategies Chart. 
 
9) Follow up with a discussion of the plant survival strategies.  Why are these adaptations 
important?  Does fire help or hinder these species? 
 
Assessment 
Have the students write responses to the following questions: 

• What are the different strategies plants use to survive fire? 
• Are all plants adapted to fire? 
• Can a single plant display more than one survival strategy? 
• Give examples of three plants for each strategy and describe how they are adapted to fire. 

 
Advanced Activity 
For older audiences you can follow this exercise with a similar activity using unknown plant 
samples.  Collect a variety of plant materials (leaves, needles, bark, seeds, cones, etc) and set up 
stations around the room.  Or take a walk or field trip and look at plants in their natural setting.  
Ask the students to identify and describe their observed fire adaptations. 
 
Alternative Advanced Activity 
Have each student create an imaginary or real plant species with a specific adaptation to fire.  
The plant can be fictitious but the adaptation strategy should be one that was discussed in class.  
Students can draw a picture of their plant, write a brief description, and/or present their plant to 
the class. 
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Plant Strategies 
 
 
Invaders – These are highly dispersive, pioneering species.  They love open, exposed soil and 
lots of sunlight.  Most are not shade-tolerant.  They are short lived and usually produce an 
abundance of seed which are often wind dispersed.  They release an excess of seed in the hopes 
of hitting pay dirt in areas that have recently been disturbed (i.e. burned).  They invade from 
offsite.  Think of the seeds of dandelion-type flowers (Asteraceae family), which sail on the 
wind by the thousands.  Examples are fireweed, wooly sunflower, and bottlebrush squirreltail. 
 
Seeders – These are species that may initially die in a fire but whose offspring are adapted to 
successfully re-colonize the site.  These species store seed in the soil and often these seeds are 
fire resistant and in some cases require fire to stimulate germination.  These species generally 
increase in number following fire.  Look for really hard, dense seed coats or tightly closed 
pinecones.  Think of “protected” seeds.  Maybe they’re protected simply by living very high in 
the canopy of a tree.  Examples are knobcone pine, buckbrush, oceanspray, whiteleaf manzanita, 
snowbrush, and sticky cinquefoil. 
 
Sprouters – These are species in which individuals may initially be injured or adversely 
affected by fire but quickly recover and often become more vigorous and/or abundant afterward.  
Their strategy is to re-sprout from root crowns, burls or underground rhizomes.  Initially they are 
set back, but come back vigorously after a fire.  Examples include Oregon grape, elk sedge, giant 
chinquapin, beargrass, and vine-maple. 
 
Resisters – These are species with adaptations that allow them to survive most fires unharmed.  
These species are usually the thick-barked trees like ponderosa pine, Douglas fir, and sometimes 
chinquapin, although native grasses like bottlebrush squirreltail can also fall in this category.  
These species are just plain tough.  They’ve evolved in fire-prone environments and have 
developed the armor necessary to just stand and take it. 
 
Not Adapted – Then there are those species that don’t do anything special at all except wait 
for their seeds to re-enter a site and start growing again.  These species are usually shade-
tolerant, understory occupiers whose seeds are distributed by animals (or possibly other means).  
In the absence of fire these species proliferate, and with fire they are kept in balance with other 
fire-tolerant species.  White fir is a good example of this category. 
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Survival Strategy Chart 
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Survival Strategy Chart 
(With example answers) 

 
 

 
Invaders 

 
Seeders 

 
Sprouters 

 
Resisters 

 
Not Adapted 

 
honeysuckle 

 
Pacific madrone 

 
bottlebrush- 
squirreltail 

 
twin flower 

 
Western yarrow 

 
fireweed 

 
wooly sunflower 

 
Western sword 

fern 

 
ponderosa pine 

 
whiteleaf 
manzanita 

 
greenleaf 
manzanita 

 
knobcone pine 

 
oceanspray 

 
sticky cinquefoil 

 
broadleaf lupine 

 
Oregon boxwood 

 
honeysuckle 

 
Pacific madrone 

 
Western sword 

fern 
 

bottlebrush-
squirreltail 

 
Oregon grape 

 
Lemmon’s 

needlegrass 
 

vine maple 
 

whiteleaf 
manzanita 

 
greenleaf 
manzanita 

 
elk sedge 

 
compass plant 

 
Western yarrow 

 
beargrass 

 
Oregon boxwood 

 
bottlebrush-
squirreltail 

 
ponderosa pine 

 
Lemmon’s 

needlegrass 
 

twinflower 
 

chinquapin 
 

broadleaf 
lupine 

 
white fir 

 
(elk sedge) 

 
(Oregon 

boxwood) 
 

(Western sword 
fern) 

 
(compass plant) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(In high intensity 
fires, some of these 
may be killed) 
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