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Today I would like to introduce you to invasive species management using  ecologically-based invasive plant management or what we all call EBIPM. 
I have been working the last 3 years  as part of a large team effort called the Area Wide Project  that was funded by the Agricultural Research Service.  This team includes a number of scientists with ARS and several universities as well as land managers, producer and ranchers throughtout the Great Basin all with the goal of implementing a comprehensive program to address invasive annual grass infestations, primarily cheatgrass and medusahead and you will soon see that my presentation is geared primarily on these species. 
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Another acronym??! 
 Just what is an EBIPM?  - Let’s just start with the definition 
It  is  a systematic thinking and planning process to aid managers in gaining more successful management of invasive plants. 
EBIPM was developed to identify and address the fundamental causes of invasive plant infestations and the practices for restoring diverse plant communities.  
While EBIPM can be used really for any weedy species that you might be challenged with, you will find that most of what I will be talking about today is about cheatgrass or medusahead. 





1. background and rationale
2. how to use ebipm
3. working examples  

Getting organized…  

Presenter
Presentation Notes
Now I put this slide in here to get me organized, not you all but at least it might help you know what to expect in this presentation
My presentation really has 3 parts today

I first want to talk about the background of EBIPM, and how it is helpful in recognizing the causes of some of these invasive plants, Then I will go through the steps to use EBIPM and finally give you a few examples of how EBIPM has been used.  



a storm has been brewing  

The compelling issue of invasive annual grasses   
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With the shear number of acres that are infesting the Great Basin we are at crossroads to creating a permanent conversion of a once diverse landscape with a monoculture of invasive grasses.
The stake are high  here with invasive annual grasses in the great basin.  
And at risk?   permanently losing millions of acres of once productive land and habitat to vast monoculture seas of these grasses and this storm has been brewing for some time.  
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And what happens when we get vast monocultures of invasive annual grasses?  
The monocultures create heavy loads of fine dry fuel, which thereby alter fire regimes, where in the Great Basin, the fire return interval has been reduced from about 70 years to less than 10 years.  
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The frequent fire facilitates the conversion of rangeland from a perennial dominated to an annual dominated system which dramatically effects the nutrient and hydrologic cycling of the system.



weigh expected benefits against expected costs 
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If we can restore degraded rangelands or prevent rangelands from becoming infested this can have tremendous positive impacts from keeping the urban areas safer from potentially catastrophic situations.  

 The costs of keeping rangeland healthy vs. restoration is enormous, the cost of restoring vs. having wildland fires and the subsequent after effects is even more compelling to work on keeping rangelands healthy
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I hate to break the news to you all but there are not Silver Bullets for invasive weed management.  
We have to realize that pretty much with few exceptions our traditional management has not stemmed the rate of infestations of invasive plants.  Herbicides rarely solve the problem, reseeding and restoration have low success rates.  We need to be create a thoughtful process in our management. 
EBIPM challenges land managers to find the true causes of infestations, and stop treating the symptoms.  



the EBIPM concept
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What can we do about it?  
I think one potential solution is the EBIPM concept. 
At the heart of EBIPM is that it provides a land manager the sideboards for creating a thoughtful holistic plan that is site specific.  
The strength of this model is that it helps managers get to the root of the problem and understanding the cause of invasive plant infestations  that allows for integrated treatments for the land and resources that are available. 




cause or symptom? 

Cold virus
Ecological 
processes

Poison Ivy
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One important aspect of EBIPM is that is gets land managers to focus on true causes of these infestations.  
Let make sure we are clear on the differences bewteen causes and symptons 
Rash – is it a cause or symptom?  Well it is symptom – what is the cause – getting into poison ivy that is the true cause.  Would it help to treat the symptoms, well yes some calamine lotion would make you feel better for a little while but you still have poison ivy 
Runny nose, headache – cause or symptom?  Again symptom – the cause that nasty little cold virus.  You can treat the symptoms, right aspirin but you still have the cold.  
Last one cause or symptom?   Ok a little trickier here – but the cheatgrass is a symptom telling you that there is something going on ecologically out there that is manifesting itself in the populations of cheatgrass.  If we treat the symptom here we either need to be prepared to change something ecologically or we continue to keep spraying herbicide.  





ecological causes 
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Lets take this whole cause and symptom discussion out to the landscape.  
Several years ago the malheur wildlife refuge south of Burns was having a “problem” with bulrush and cattails filling up the open water that is supposed to attract “water” fowl.  
bulrush was not the cause it was the symptom.  
The true cause really was that when the water started coming into the refuge from snowmelt, it was never managed  during the season. it just stayed on fields the entire season.  So instead of trying to treat the bulrush with a herbicide, which would be a massive undertaking they started managing the water in the fields so as discourage and stress the growth of these species.  

On landscapes degraded by invasive plants, repairing ecological processes is critical to correcting the cause of the invasion rather than continuously and periodically treating the symptoms. 




underlying basis for EBIPM 

Species 
Availability 

Species 
Performance 

Site 
Availability
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 The framework for EBIPM was laid down with an understanding of succession or plant community change 
 there are 3 processes that drive plant change 
Site availability  - Are there sites for a plant to grow? 
Species availability  - Are there seeds or propagules available to occupy the sites and 
Species performance are all the optimum levels of resources available to allow the plant to grow and reproduce to its maximum capabilities?    

An ecosystem with invasive species infestation can be the result of any or all 3 causes of succession in disrepair.  
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Change:  Overgrazing to Grazing / Animate/ Site Availability on the header 

The  main processes that can affect site availability are determined by disturbances. Some amount of disturbance is natural in all systems and natural patterns of disturbance is needed to maintain a healthy community



Processes affecting species availability  
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Establishment of a particular species, whether desirable or undesirable is often explained by the presence or absence of viable seeds that reach a safe site. 

Factors that influence the availability :  
Number of seeds produced – productivity of the individual plants, climate, soils, competition or interference. 
Seed predation
Seed bank – viability over time. 
The movement of seeds away from the parent plant



Processes affecting species performance

Presenter
Presentation Notes
Numerous processes affect species performance because performance encompasses how well a species or population grows and reproduces relative to it’s neighbors



Principles = desired outcomes  

physics ecology
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Another important component of EBIPM is that it 



step by step
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We knew we needed a way that we could communicate how to use EBIPM in a straightfoward way.  To do that we developed the model to be used in steps.  
 In the first step, land managers complete a rangeland health assessment. 
 In the second step,  we have created a way to utilize the rangeland health assessment information to make determinations of ecological processes in disrepair.  
 For step 3, we have developed general principles of ecology that can be linked to choosing the best set of tools and management strategies that is part of step 4. 
    Finally,  we use adaptive management for integrating treatments, so we can know whether the plan is working or not.  



for example…  
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So how might EBIPM be used?   I thought it would be helpful to go through an example here.  We first conducted a rangeland health assessment.  In an doing an assessment of this site we found substantial meadow vole disturbance creating bare ground.  It was a xeric site, with a low remnant stand of native desirable species remaining.  Invasives included cheatgrass, sulphur cinquefoil and knapweed. 



for example…  
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Because this site was found to have a high level of bare ground as a result of disturbance by meadow voles, site availability was adequate for establishment of desirable species  species availability  was not adequate and soil moisture (species performance) were insufficient for seedling establishment.  




for example…  
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 From an ecological standpoint, the processes that needed repairing were likely associated with the dispersal of desired species and their inability to adapt to the conditions, especially lack of water, as they attempted to germinate and grow.   The principles that can aid in determining treatments are that we need to add propagules to shift the desired plant community and we need to aid the initial establishment of desired species to put them on a more competitive plane with the invasives. 





for example…  
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The principles guided us to The tools and strategies chosen for managing this site included seeding with desirable species using a rangeland drill with depth bands and temporary irrigation (as a test). 
 




for example…  
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Finally, I must emphasize that a strong component of EBIPM is to use adaptive management so that treatments can be compared and valid conclusions can be made from monitoring, so that managers can determine how to proceed. 
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Facts about the ranch Ben & Barbara McGough purchased this ranch in central Oregon in 2003. 
 It has been a lifelong dream for them to own and manage ranching property.  
 It is a traditional ranch, about 5000 acres.  They run about 150 cow/calf pairs.  




“…we want to leave the land in better shape for the future generations...”
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A driving force behind the McGough’s medusahead management program is their land ethic to leave the land in better shape than when they acquired it.  
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10-15% of the ranch was affected by medusahead infestations.  The McGoughs really were at risk for losing the ranch at the rate medusahead can spread.  
The mapping has continued each year and the map is keyed by color – For example Priority 1 sites are in dark green and they are sites that do not have medusahead or areas that need to be watched very carefully as the medusahead is very sparse.  
Areas in orange are Priority 2 sites and are areas that contain medusahead, should be treated but a seeding is not needed because there are enough residual desired species they may recover by reducing the competition from medusahead.  
Sites marked in red are Priority 3 sites and are essentially medusahead monocultures and will require seeding after treatment.  




Historical disturbances

Heavy seed production and 
dispersal of medusahead

Few remaining desired species 

Poor competition of desired species Species 
Performance:

Species 
Availability:

Site 
Availability:

Remaining desired species stressed –
limited moisture, grazing pressures
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Any number of processes can direct these causes of change.  For example disturbances at the ranch both historical from homesteading times to livestock grazing have created site availability for medusahead to gain a foothold.  
The McGough’s then started looking at how they could reduce disturbances, reduce seed production of medusahead and increase desired species through seedings and stressing the medusahead to give the desired plants the competitive advantages



Herbicide 
Treatments

Stress

Seed 
Dispersal & 
Production 

Disturbance 
Desired species 
favored by less intense 
disturbances

Prevent dispersal & 
decrease seed 
production to shift to 
desirable plants 

Stress medusahead
to favor desired 
species



herbicide treatments 
Imazapic for selectivity 
at 6-8 oz/acre
Summer through fall, 
keeps seed production 
down, limits dispersal 
Sites marked for 
seeding in the fall



Seeding 
Treatments

Life Strategy
Interference 

Seed 
Dispersal & 
Production

•Match desired species seed 
numbers with available safe 
sites 
•Early arrival of desired 
species can increase 
establishment

•Plant species with diverse 
growth patterns
•Plant species with similar 
traits for greater competition

Disturbance 
Desired species favored 
with less intense 
disturbance



No till drill minimize disturbances 
2009 Seed mix to increase 
competition/ diverse growth 
patterns:   
Hycrest wheatgrass, Bluebunch
wheatgrass, Intermediate 
wheatgrass,  Ladac Alfalfa 
Sherman big bluegrass, Various 
forbs
15 lbs–30 lbs/ acre
Seeded again & split seedings
between fall and spring
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By using a no till drill, we can try to minimize disturbances – both to any remaining desired species but also to try to keep disturbances down because the more intense disturbance is advantageous to the medusahead.  
By using a high seeding rate we are trying to fill in as many safe sites as possible.  Increasing the odds that a safe site will have  a desired species.   
We don’t always get good germination conditions, so we have tried seeding again in the spring  if we are not seeing adequate germination from the fall seeding.   



Grazing 
Treatment

Stress

Seed 
Dispersal & 
Production

•Control seed production 
of  medusahead
•Don’t damage desired 
species to enhance seed 
production 

Apply stress to 
medusahead
Remove stress for desired 
species 

Disturbance
Desired species favored 
by infrequent 
disturbances 



Early & Intensive 
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The cattle have not been used  to strictly manage the medusahead  
However  with slight changes to the grazing rotation, the McGoughs have been able to hit the medusahead heavy in the early season to keep down seed production, they have been able to keep the cattle off pastures that have been seeded to keep from stressing the establishing  desired species and 



Low till drill seeding

Seeding mixes
Grazing

Nutrient management

Biocontrol Prevention

Herbicide

a link to Tools & Strategies
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What the EBIPM model does for us then is instead of just pulling out the handiest tool in the box, managers now have a basis for making more informed management decisions that address repairing the causes of succession. 



what will be here when we are gone? 
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We all want to see tangible positive results on the rangeland
Ultimately  EBIPM will be a success 



Intermountain Native Plant Summit
Boise, ID

take home message



take home message

Intermountain Native Plant Summit
Boise, ID



take home message

Intermountain Native Plant Summit
Boise, ID



Land Managers

Managing processes is central to 
EBIPM:



And by using ecological 
principles to guide decision-
making for holistic planning 
we have the opportunity to 
improve the land for the long 
term 



www.ebipm.org



Attend this year! Park Valley, UT
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