
 
 

HOW DO UNDERSTORY 
PLANTS COME BACK 

AFTER FIRE? 

Presenter
Presentation Notes
Trees are adapted to fire (thick bark, high open crowns, thick bud scales, etc.).  When fires burn up their crowns, the trees are dead.  What about the understory plants?  



Presenter
Presentation Notes
Once their crowns are gone, these conifers are dead. Can’t regenerate except through off-site seed (or surviving on-site seed from in crowns of serotinous lodgepole pine). Picture: Visiting Wildland Fire



Presenter
Presentation Notes
Stand replacing burn; trees killed.  Not long after fire, understory plants are back.  For example fireweed and grasses.  How can this be?Picture:  Wilderness Fire slides– by Steve Arno



BURIED TREASURES: 
Perennials 

• Underground buds or growing points 
– Dormant before fire  
– Meristem tissues (i.e.  stem cells) 

• Insulated from the heat of fire 
• Released from dormancy by the death of the 

buds on the aerial portions of the plant 
 

Presenter
Presentation Notes
The secret is what FireWorks calls “buried treasures”. Perennial plants have underground buds that are insulated from the heat of the fire. Buds contain meristem tissues…cells that are not specialized yet so they can develop into many different kinds of cells…like stem cells in humans.  Active meristem tissues located at the tips of shoots and roots in unburned plants. Apical dominance—growth of stem tips releases hormones that suppress dormant buds.  When fire kills above ground buds of plants, underground buds released from dormancy; buds generate new growth; produce new shoots that grow up  and sometimes new roots that grow down. Dormant buds released are usually closest to the part of the plant killed by fire. Same buds that are activated when plants are winter killed.  



Presenter
Presentation Notes
Grouse whortleberry plant (Vaccinium scoparium) top-killed by the fire one month earlier.  Leaves and stems scorched (killed by the heat of the fire but not consumed).  Aerial buds killed.Picture: N. McMurray   Beaver Ridge (Montana/Idaho Border)—9/23/03



Presenter
Presentation Notes
Grouse whortleberry (Vaccinium scoparium) .  Aboveground parts killed.  What about belowground?  Dig one up…find that it’s starting to grow from a bud that was protected from the heat of the fire.  What do these plants look like belowground? Lets talk botany.  What are these structures?Picture: N. McMurray. Beaver Ridge (Montana/Idaho border) 9/23/03



 
DEPENDS ON WHERE 
THEY’RE GROWING 

HOW DOES FIRE AFFECT 
UNDERGROUND PLANT 

STRUCTURES? 
 
 



Litter & Duff 

Mineral soil 

FOREST FLOOR LAYERS 

Presenter
Presentation Notes
Litter and duff are composed of organic matter…will burn.  Mineral soil has no organic component…will not burn. Location of buds will have a major impact on a plant’s ability to sprout new growth.  



Presenter
Presentation Notes
What does the understory look like, one month after wildfire?  Fire killed the above ground portion of many understory plants.  Effect of fire on plants highly variable.  Degree of consumption often depends on the amount of fuel that makes up the plant itself plus the amount of adjacent fuel.  Picture shows almost total consumption of beargrass plants next to the downed logs (fire burned hotter here). Above the log, beargrass scorched (can see some green pushing up from surviving plants).  Most of the duff and litter have been consumed at the base of the trees, leaving nothing but white ash (indicates a more severe fire).Picture: 9/23/03.  Beaver Ridge Burn (Montana/Idaho border).   N. McMurray



• Root collar 
• Root crown 
• Rhizome 
• Caudex 
• Bulb 
• Corm 
  

UNDERGROUND 
STRUCTURES THAT 

SUPPORT DORMANT BUDS 

Presenter
Presentation Notes
Let’s talk some Botany. –-- transition zone between stem & root	-- crown similar to collar but woody growth, creeping underground stem,, usually in herbs: woody base of stembulb is buried buds surrounded by fleshy leaves	--corm is short, thickened stem with buds



Litter & Duff 

Mineral soil 

ROOT  COLLAR 

Presenter
Presentation Notes
Response of buds located at the root collar can be variable.  If the fire isn’t too severe, those buds located in the litter and duff may survive and produce sprouts.  If a fire consumes the litter and upper duff layer, only buds located deeper in the mineral soil will still be able to sprout.  Example:  paper birch 



Presenter
Presentation Notes
Sprouts of paper birch growing from the root collar—Alberta.  Deciduous tree….topkilled.  Notice thin bark.Flora: Fig.2-4. 



Litter & Duff 

Mineral soil 

ROOT CROWN 

Presenter
Presentation Notes
A root crown has many buds scattered over its surface.  Location in duff & litter vs. mineral soil will affect sprouting.  Burn severity is related to the duration of the fire. Which of these buds will resprout after a low severity fire (which doesn’t burn for a long time)?  Which are likely to sprout after a more severe fire where fire stays at the site longer, consuming the litter and duff?  Examples: many shrubs have root crowns 



Presenter
Presentation Notes
Serviceberry sprouts from the root crown. No sprouts from upper exposed areas of the root crown…moderately severe fire killed them.  Activated buds are closest to the killed portion of the plant.Flora Fig. 2-9



Litter & Duff 

Mineral soil 

RHIZOME 

Presenter
Presentation Notes
Variable fire response with rhizomatous plants.  Buds located in the mineral soil will survive most fires.  In forests where the duff has accumulated, plants often put out rhizomes into the duff.  These will be consumed in moderate severity fires.  If the duff is thick, smoldering combustion for a long duration can sometimes damage even those buds located in mineral soil.



Presenter
Presentation Notes
New shoot growth from a rhizome of Labrador tea – Alaska.  Notice the charred part of the stem; compare to the unburned portion where the new growth is coming from.Flora Fig. 2-5



Litter & Duff 

Mineral soil 

CAUDEX 

Presenter
Presentation Notes
Caudex refers only to herbaceous plants.  Caudex is like root crown in shrubs.  It is a woody-textured structure that occurs at the duff/mineral soil transition or can be located deeper in the mineral soil. Will withstand moderate severity fire. Example: bitterroot 



CAUDEX 

Presenter
Presentation Notes
Bitterroot with caudex.



Litter & Duff 

Mineral soil 

BULB/CORM 

Presenter
Presentation Notes
Bulbs and corms usually resistant to fire damage.  Located so far into mineral soil not affected.  Example: spring beauty, lilies, 



BULB CORM 

Presenter
Presentation Notes
Camas has bulbs; sego lily has a corm.



Root 
collar  

Root 
crown Rhizome 

Caudex 

Bulb/ 
Corm 

Presenter
Presentation Notes
Comparison of underground plant structures.  Can you name these structures? Which seem most susceptible to fire killing the buds?  Which the least?



Litter & Duff 

Mineral soil 

Another treasure: BURIED SEED 

Presenter
Presentation Notes
Seeds in litter and duff will be consumed by fire unless it is very low severity.  Seeds in mineral soil are usually protected. Some species have seeds that need heat to stimulate germination.



• Insulated from the heat of the fire 
• Remain in the soil for decades 
• Are still able to germinate and grow 

 

BURIED TREASURES:  Seeds 



Presenter
Presentation Notes
Flowering of wild hollyhock from fire treated seed.  IdahoFlora Fig. 2-15



Buried Treasures 
• Fire adaptation of understory plants—if top-killed 

can still be alive below ground 
• Underground buds  

– insulated from the heat of a fire 
– dormant 

• Located on underground structures that are species 
specific 

• Sprouting ability variable 
– depends upon bud location—litter/duff vs. 

mineral soil 
– depends on duration of fire and duff 

consumption  
 
 

Presenter
Presentation Notes
Review…….Again, there’s a lot going on underground after a fire: buried treasures.
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