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Fire characteristics
· fireline intensity
· burn severity
· duration of combustion
· time of the year

Environmental Factors
· time since the last fire
· post-fire weather
· post-fire animal use
· plant competition

Plant characteristics
· adaptations to fire
· mechanisms of recovery
· growing season
· age


Principles of Fire Effects 
· Plant Mortality
· Dependent on ________________ and ______________________
· Some plant tissue can survive up to 60 C (140 F)
· Growing points heat sensitive
· Especially while ________________________ compared to dormant
· Plant adaptations include:
· _______________
· _______________
· Buried growing points 
Principles of Fire Effects 
· Crown mortality
· Dependent on structural and physical characteristics
· _________________
· Ratio of live to dead
· _________________
· Location with respect to ______________________
· Flammable foliage
· Some trees and shrubs contain flammable compounds that allow foliage to burn more readily 
Principles of Fire Effects 
· Stem mortality
· ____________________ layer scorching (beneath bark)
· Kills trees and shrubs
· Other factors:
· Bark __________________
· Bark __________________
· Presence of wounds or pitch 
Principles of Fire Effects 
· Root mortality
· Greater in ___________________ roots near the surface
· Roots in organic layers more likely to be consumed or lethally heated
· ________________________ good indicator of root mortality
· Soil moisture retards penetration of heat 
· Factors that influence recovery 
Fire Characteristics 
_________________________
· Rate of heat release per lineal foot
__________________________
· Assessment of heat pulse toward the ground 
Season of fire
· Higher temps affect fire severity
Duration
· Related to fuel properties
Plant Characteristics 
Vegetative Regeneration = sprouting
· Depending on the plant, sprouts can be above ground or below litter, duff, or soil
· Sprouting stimulated chemically or by light
· Varies with plant age
· Plant Characteristics 
Vegetative Regeneration = sprouting
· Buds located on __________________ growing stems
· Stolons: aboveground stems 
· Rhizomes: below ground stems
· Buds located in tissue of ___________________ stems (rabbitbrush, bitterbrush)
· Buds located on _______________ (aspen, horsebrush, fireweed)

Vegetative Reproduction 
Sprouting ability is strongly related to _____________________________
· Light severity fire = highest chance sprouting
· Few reproductive parts are damaged (stolons, stem buds)
· Moderate severity fire = sprouting from below duff or soil 
· Kills or consumes plant structures in litter (stolons, shallow rhizomes, buds at root crowns)
· High severity fire = significant soil heating greatly reduces sprouting
· Can destroy reproductive parts both above and below ground (sprouting can only occur from deeply rooted parts)

Vegetative Reproduction - Grasses 
· Grass survival depends on location of meristems 
· Elevated meristems readily exposed to heat will be easily damaged
· Sprouting generally occurs from basal meristems; increased fire tolerance
· Intensity and duration of fire important
· Bunchgrasses have accumulation of dense culms at the base
· Extended smoldering can cause mortality
· Seedling Establishment 
· Seedbed requirements
· ___________________________
· ___________________________
Benefits of fire:
· May volatilize allelopathic chemicals
· Nutrients more readily available in ash 
Seedling Establishment 
· Seedbank = ____________________________________
· Includes buried seeds, those stored in canopy, and seeds deposited annually
· Seed longevity varies by species
· Seed dispersed by wind, animals, or rain and snow



· Seed dispersal from unburned areas depends on:
· ________________________________
· Distance from the seed source to burned area
· ________________________________
· ___________________________
Growing Season - Phenology 
· Wildfire season and plant phenology closely related to climate
· Plants more susceptible while actively growing
· C3 (cool-season) = late winter into spring
· C4 (warm-season) = late summer 
Factors that influence recovery - Climate 
Prefire Climate
· Available fuels influenced by pre-fire climate
· Drought, high winds, low humidity all affect fire climate
Postfire climate
· Affects plant survival
· Plants must restore carbohydrate reserves
· Restoration occurs when ____________________ exceeds demands for growth and respiration
· Primary factor for determining _____________________________ for postfire grazing
Factors that influence recovery - Carbohydrates 
· Degree of regrowth depends on survival of photosynthetic material
· Clipping study
· Recovery of grass – based on growing points remaining, not carbohydrate level at time of defoliation
· What is one major difference between fire and grazing?


Factors that influence recovery - Competition 
· Competition = growth and reproduction of one plant is hampered by another; or resources required by one plant are reduced by another
· Depends on:
· ______________________________________
· ______________________________________
· ______________________________________
· ______________________________________ 	
· Examples of plant with competitive advantages? 
· Fire effects competition by:
· changing the numbers and species of existing plants
· altering site conditions
· inducing a situation where many plants must reestablish on a site 	
· Advantages of perennial plants vs. seedlings
· Lack of fire can also increase competition 
Factors that influence recovery – Animal Use 
Post-fire animal use
· Grazing animals attracted to burned areas
· Vegetation is more accessible, palatable, and nutritious
Putting it together 
· “Fire effects on plants cannot be understood unless their survival and reproductive strategies with respect to fire are understood.” – Fire Effects Guide

