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Coastal Prairies	


North American Grasslands	
 NRCS Prescribed Burning Practice Standard	

Purposes:	

•  Control undesirable vegetation	

•  Prepare sites for planting/seeding	

•  Control plant diseases	

•  Reduce wildfire hazards	

•  Improve wildlife habitat	

•  Improve plant production and quality	

•  Remove slash and debris	

•  Enhance seed production	

•  Facilitate distribution of livestock & wildlife	

•  Restore/maintain ecological sites	
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http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/technical/nra/ceap/?&cid=stelprdb1045811	


NRCS Prescribed Burning Practice Standard	

Purposes:	

•  Control undesirable vegetation	

•  Prepare sites for planting/seeding	

•  Control plant diseases	

•  Reduce wildfire hazards	

•  Improve wildlife habitat	

•  Improve plant production and quality	

•  Remove slash and debris	

•  Enhance seed production	

•  Facilitate distribution of livestock & wildlife	

•  Restore/maintain ecological sites	

	

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/technical/nra/ceap/?&cid=stelprdb1045811	

See Table 7 (p. 94) for evaluation	
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Dead Plant Material (Litter) affects	

(Knapp & Seastedt 1986)	

	

•  Microclimate 	


ü   PAR 	

ü   leaf temp – convective cooling	

ü   soil temp	

ü   ET	

ü   PPT interception	


•   Phenology	

•  Species composition	

•   Productivity	

•  Nutrient cycling (plant chemistry, microbial activity)	

	

Fire and grazing key to removing detritus	

	

Implications for exclosure studies?	

	


ANPP Slide 

527.5 g/m2	


406.7 g/m2	


Fire stimulation 80% of 
the time	


Abrams et al. 1986	

Briggs & Knapp 1995	

Knapp et al. 1998	

Briggs & Knapp 2001	

Nippert et al. 2008	
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ANPP Slide 

527.5 g/m2	


406.7 g/m2	


369.1 g/m2	


355.2 g/m2	


Fire stimulation 80% of 
the time	


Abrams et al. 1986	

Briggs & Knapp 1995	

Knapp et al. 1998	

Briggs & Knapp 2001	

Nippert et al. 2008	


Patterns	


Grazing Management tool?	

In many grasslands,  woody 
plants have displaced grasses in 
recent history….	


May (1933) July (2001) 

Chinese Tallow 	

in Coastal Prairie	
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Juniper	

 in Sagebrush-steppe	


Eastern Red Cedar in 	

Tall Grass  Prairie	
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CLIMATE	
 SOILS	


seasonal	

rainfall	
high solar	


radiation	


warm dry season	


high evaporation	


Available water	
 Available nutrients	


Tree production	
 Grass	
 production	

tree biomass	
 grass	
 biomass	


Fire	
 Herbivory	


HUMAN INFLUENCE	

(from Scholes and Walker 1993)	


grazers	

browsers	


parent material	
geomorphological history	


depth and water retention	
high temperatures	


Proximate Cause of 
Vegetation Change? 

Vegetation  Dense pine, oak, juniper stands 
 

Historical  Major shift in vegetation  
Observations  around turn of century 
 

Grazing  Heavily grazed by cattle, sheep 
History  since 1860 
 

Fire History  Pre-1860’s: 4 to 7 y interval 
 Post-1860’s:  No fires 

Grazed Plateau	

(from Madany and West 1983)	
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Proximate Cause of 
Vegetation Change? 

Vegetation  Pine savanna 
 

Historical  Vegetation similar to pre- 
Observations   settlement times 
 

Grazing  Protected by steep cliffs; 
History  No livestock grazing 
 

Fire History  56 to 79 y fire interval 

Protected Mesa Tops	

(from Madany and West 1983)	
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Protected Mesa Tops  vs. Grazed Plateau	

	

•  Similar climate	

•  Similar soils	

•  Similar atmospheric CO2 and N-deposition	

	

Differ mainly with respect to grazing & fire history;	

 but high fire frequency not necessarily required to 	

 maintain savanna	
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How Do Woody Plants Gain 	

a Foothold?	


How Do Woody Plants Gain 	

a Foothold?	


Prosopis glandulosa  
(honey mesquite) 

Overall survival 31-35%	


Prosopis Growth	


grazed	
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N=800	


Grazing narrows the 	

window of opportunity	

for prescribed fire	
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Grazing Management 	

& Shrub Encroachment	


•  Grass composition/production	

	
may be of little consequence to 	

	
woody plant establishment	


•  Brush happens	


•  May affect rate of stand	

	
development	


•  Important primarily as	

	
it affects fire regime	


•  Fire may suppress but	

 	
not kill plants	

• No silver bullets, only 	

	
integrated management	


•  What is the rate of conversion?	

•  What fire frequency is required to 

maintain grassland?	

•  Are there fire x grazing thresholds ?	

•  What are the interactions among grazing, 

fire and weather?	


Model Maker	

www.cherwell.com/	


www.hps-inc.com	
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low productivity	

high productivity	
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High Productivity Site	

MAP = 850 mm	


Low Productivity Site	

MAP = 600 mm	




11	


Carrying Capacity	
High	
 Low	


Grazing Intensity	
Low	
 High	


Fire Intensity (Fuel)	
High	
 Low	


Mid-grasses	
 Short-grasses	


Influence of Grazing	

With no fire, juniper increases regard-	

less of grazing history or grazing regime	
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Fire Frequency (yrs) 
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Heavy Grazing	


Low productivity	

High productivity	


Ungrazed	
 Moderate	

with 1-year rest	
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with no rest	


Heavy	

with 1-year rest	


Heavy	

with no rest	
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Grazing Treatment	


Fire frequency required to maintain���
grassland production for 150 years	


Low productivity	


Sonora	
 High productivity	

Stillwater	


Prosopis glandulosa (honey mesquite) 
Regrowth in July following a February burn 
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  Mesquite (Prosopis) thicket in what was once a mesquite savanna.	

  Cause for change?  Brush Management!	


IBMS	


Grazing + lack of	

fire	


Grazing + lack of	

Fire + herbicides	
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Not enough  grass to  carry fire?	


•  12 y study	


•   Controls (no fire) – transitioned 	

        from savanna to woodland	

	

•  Winter fires	

•  Shrubs reduced in stature, but 	


    persisted or even increased in 	

    abundance	


•  Summer fires	

•  Savanna structure maintained	

•  Decreased or eliminated	


           many problem spp (cacti, 	

	
       shrubs)	


Little bluestem (bunchgrass)	

•  Decreased in controls	

•  Increased in winter fire regime	

•  No change in summer fire regime	


WINTER VS SUMMER FIRES	

Taylor et al. 2012 Rangeland Ecol &Mgmt 65: 21-30	




16	



