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• Perennial C4 bunchgrass 
from Africa/S. Asia  

• Individuals can live 20 yrs 

• Swollen stem bases allow it 
to store carbs & survive 
grazing, drought & fire  

• Apomictic, seeds viable for 
up to 4 yrs   

• Susceptible to cold 

• Introduced throughout 
subtropics; escapes readily  

• Fire temperatures >1400°F, 
>20’ flames 

Buffelgrass Attributes 



1930’s  USDA-SCS reintroduces T-4464 from Kenya into South Texas, 
where it becomes “wonder grass”  

1938  USDA-SCS plants it at Plant Materials Center in Tucson 

1958  USDA & UA range scientists convince Mexican gov’t to convert 
millions of acres in Sonora to “zacate bufel” 

1970’s discovery of sexual clone jumpstarts aggressive breeding by USDA-
ARS & Texas Ag. Res. Station at Texas A&M  

1973-1974 Planted at Caterpillar Company’s Proving Grounds 

1979 Planted at USDA SCS Plant Materials Center in Tucson  

1982-1986 Planted at USDA Santa Rita Exp. Range south of Tucson 

1985-1995  USDA-ARS uses to reclaim abandoned farmland in S. AZ 

2002-2005 USDA-ARS Crop Germplasm Unit & Texas A&M develop & 
release “Frio”, now planted in Cananea, Sonora 

History of Buffelgrass Introduction 







• Threats to not just TER plant and animal species, but also more 
dominant & iconic ones (saguaros) 

• Compromises to protected lands & conservation 

• Undetermined impacts to food webs, nutrient cycling, and the 
transport, supply & quality of water and sediment 

• Food & fiber provisioning (Tohono O’odham, etc.) 

• Carbon sequestration in shrubland vs grassland 

• Pollination Services 

Ecological Impacts 



• Immediate threats to life & property in urban and exurban areas that 
now have to plan around a fast-evolving fire risk 

• Economic costs including market-based costs 

• decreased property values in infested & increasingly fire-prone areas 

• losses in tourism revenues with decaying ecological backdrop 

• escalating weed control and fire suppression budgets across all jurisdictions 

Social & Economic Impacts 



• Minimize spread in areas where 
buffelgrass not yet established 

• Implement control priorities 
based on actual & potential 
impacts 

• Restore treated areas in ways that 
increase resilience against future 
invasion 

• In areas where control is no 
longer feasible, mitigate fire risks 
to life & property 

• Motivate legislation aimed at 
sustaining the control effort 

• Create a template for invasive spp 
mgmt in AZ 

 

http://www.buffelgrass .org 

Completed Jan 2008 
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Losing Ground: The War On Buffelgrass In The  
Sonoran Desert - April 10, 2010, Tucson 
 Panel 1 
Bert Frost, Associate Director 
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National Park Service 
Faye Krueger, Deputy Regional Forester 
Southwestern Region 
U.S. Forest Service 
Dr. Ned Norris, Chairman 
Tohono O'odham Nation 
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Sarah Smallhouse 
The Thomas R. Brown Foundations 
Chuck Huckelberry 
Pima County Administrator 
Dr. Richard Mack 
Washington State University 
Dr. John Brock 
Brock & Associates 



Buffelgrass Planning & Mitigation on Federal Lands 

• Design, implement and monitor/evaluate buffelgrass control 
treatments across 

 
• 14 national parks, monuments, forests, wildlife refuges & 

military reservations in 5 federal agencies 
 
• 2-yr project will be used to develop 10-yr mitigation plan 

and inform annual budgeting and appropriations process for 
five federal agencies 

 
• Data Management and Decision Analysis Framework in 

place to execute project and develop 10-yr mitigation plan 
 
 



Fort Collins 
Science Center 

Invasives Species 
Science Branch 

Science and Management Priorities for Mitigating the 
Impacts of Buffelgrass Invasion and Novel Fire 

Regimes in the Sonoran Desert 
First Annual Workshop, May 4-6, 2010 Tucson 



 



 



Key Data Fields 

Species,  Location, GIS information 
Treatment information 
• Has the mapped area been treated? 

– NT = No Treatment 
– M = Mechanical (pulling or mowing) 
– C = Chemical (herbicide) 

• If Chemical: 
– Which herbicide? 
– % brown of plants (measure of mortality) 

• Percent of area treated 
• Cost information 

– Person hours 
– Amount of herbicide 

• Lifestage of surviving plants 
– Seedling vs mature 
– Flowering vs nonflowering 

 
 
 



 

 



Vulnerability, Risk, & Priority Assessment Associated with Buffelgrass Invasion in the 
Tucson Basin 



Landcover Ecological impacts 

Buffelgrass Suitability Cumulative Risk Pathways for Further Spread 

Vulnerability, Risk, & 
Priority Assessment 
Associated with 
Buffelgrass Invasion in 
the Tucson Basin 

Treatment Difficulty Highest Health & Safety Risk Highest Priority 



View E-NE across the Tucson Basin to the south slope of the Catalina 
Mountains where 11 buffelgrass patches were measured for rate of spread using 

aerial photographs taken in different years 

Julio’s house 
x 



Buffelgrass spread mapped from 
aerial photographs on south slope of  

Catalina Mountains 

Olsson et al 
In Review 



Buffelgrass Spread 
Rates at 11 sites 

South slope  
Catalina Mts 

Olsson, Betancourt, Marsh & 
Crimmins, submitted 2010,  
Biological Invasions 



Invasion‐ determined 
spatially from neighbors 

or long distance 

Growth‐ need to 
determine rate or 

timing 

Inventory‐ dashed 
means failure to 

detect 

Treatment‐ Pulling or 
spraying, dashed 
means failure 

Seedbank 
resurgence in 
absence of 

maintentance 

Probability of 
Mortality after 3 yrs 
in seedbank 

Markov Chain Model for Buffelgrass 
Succession & Treatment Dynamics 





2060 Simulation Scenarios for Buffelgrass Invasion in the Catalina Mts 

No Management Intermediate Management 
Worst Case 

Intermediate Management 
Best Case 

Unlimited Management 
Worst Case 

Unlimited Management 
Best Case 



Questions? 
Travis Bean 

UA SNRE 

bean@email.arizona.edu 

520.621.8589 
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