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Discussion of Objective-Setting for Resumption of 

Grazing Following Wildfire and Rehab Activities 
Presented on September 21, 2011 by David Pyke, Plant Ecologist 

for USGS Forest and Rangeland Ecosystem Science Center 

 

Project Summary:  David Pyke discusses setting objectives 

for resumption of grazing on lands in the West after fire.  

He discusses the folly of a “one size fits all approach” and 

gives suggestions for the direction of future research. 

 

Abstract: One of the more weighty decisions managers 

need to make after a fire event in the Western United 

States is when to allow grazing back onto the burned 

landscape.  The current rule of thumb, as there is no official 

policy, is to remove livestock from an area for 2 years 

following a fire.  The effects of grazing after a fire have not 

been adequately studied, so the 2 year rule is seemingly 

arbitrary; there has also been little discussion or research 

on whether or not grazing an area after a fire could have 

positive effects on restoring the landscape.  When 

managers are considering how long to discontinue grazing 

on an area after a fire, there are several things that need to 

be considered.  Firstly, the plant responses to fire need to be understood, and those will change based on the 

fire regime.  The fire severity, intensity, residency and the amount of biomass consumed will affect how plants 

respond.  For example, a low intensity fire can be lethal or non-lethal to certain plants based on the residency 

time of the fire.  Even in the plant response, specifics need to be considered, such as the location of growth 

buds, the amount of heat insulation from bark or leaves, and the location and status of seed banks; woody 

Management Implications 
 There is no one size fits all approach.  The 

standard 2-year minimum rest may not be 

adequate for your site.  Consider the 

factors of your site and of the 

disturbance. 

 There is a lack of research on the topic of 

grazing and its effects post-fire.  

Managers and Researchers should start 

trying to work more closely on evaluating 

grazing effects. 

 Restricting grazing during certain plant 

growth periods (varies what time of year 

it is from species to species) is 

EXTREMELY important in minimizing the 

negative effects, and sometimes, 

amplifying the positive effects, of grazing 
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plants burn hotter than grasses and fires that perpetuate to the woody aspect of the community may cause 

greater damage to the herbaceous community because of the increased heat than a similar fire without a 

woody component.   

 

When considering the timeline of grazing on an area, managers should take several things into account.  

Firstly, they must look at the recovery of the residual plants, and they must decide what characteristics define 

recovery (e.g. number of culms, number of inflorescences, etc.); these questions and aspects have not really 

been addressed in research.  On top of residual plants, managers must consider regeneration, and what that 

constitutes (Seeds?  Seedlings?  Reproduction schedules [some plants don’t reproduce yearly/seasonally]?).  

When grazing is allowed back on a post-burn area, certain aspects of the landscape and the grazing activity 

should be addressed.  What stage the plant is in (boot vs. pre-boot), what part of the plants the livestock in 

question graze, the effects the residual plant tissues have on the landscape (erosion prevention, snow capture, 

etc.), and the effects grazing will have on the growth patterns of the plants in the future (seed production, 

dispersal, culm growth/numbers, etc.).   There have been 4 studies focused on plant responses to grazing after 

a fire, and they have several weaknesses; only two of the studies used animals as opposed to clipping, the 

livestock were not standard across those studies, and three of the four ended up turning into single case 

studies.  The findings were mixed, but in general, dormant season grazing had the least impact, some species 

were much more susceptible to fire intensity than others, and grasses under shrubs were more vulnerable to 

fires.  Perhaps most importantly about these studies were what was not studied; these studies are a good 

reflection of where the attention is being paid in grazing research, rather than where research should be 

focused.  David suggests several areas of study, including: Ground cover levels (minimum) for erosion 

protection?  Composition of structural/functional groups?  & Comparisons to unburned sites relative to 

grazing to assess climate/weather effects?   This lack of focus exemplifies the fact that most of the current 

grazing practices in response to fire are based on primarily anecdotal opinions from the mid-1900s.  Knowing 

the current state of research and management, setting objectives for grazing can be outlined. 

 

On a site with no rehabilitation 
Evaluate the resilient herbaceous community 

Is it at or below acceptable exposed bare ground % cover? 
 What is the culm or inflorescence production relative to unburned, dormant or early season grazed? 

What is the production of perennials within ecological site range? 
 
On a rehabilitation site 
Are the seedlings producing inflorescences? 
Is the site at or below acceptable exposed bare ground cover? 
Are the seedlings producing a minimum set of vegetative culms? 

How quickly are the vegetative culms being established? 
If seeding fails, should grazing be resumed to control fuel loads? 
 
Research needs to be done in order to set these; research looking for reasonable quantitative indicators for 
resuming grazing could look at comparisons of culm numbers, should get away from the “2 year” rule, and 
take weather variation into account.   
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Questions: 

Does the two year minimum rest mean two growing seasons or calendar years? 
In the article that Richard Stevens put together, and that general technical report, it’s two growing 
seasons.  And so that’s really what they’re looking at allowing the plants to grow without livestock grazing for 
two complete growing seasons. 
 
Leaving natives on a burned site not only helps mitigate erosion, but it also helps to combat invasives. 
One of the things we’ve found looking at the rehab monitoring information is that we often monitor just the 
seeded plants on an area but we also need to really monitor the invasive species as well to make sure that 
we’re effective at reducing them, or at least keeping them in check. 
 
Are there any studies relating to grazing on high severity burn areas that have been 
reseeded?  Recommendations for post-grazing management? 
The real problem that I came across was that when it comes to revegetation projects after fires, there really is 
a dearth of studies.  There are very few studies out there that have actually looked at the livestock grazing in 
the reintroduction, and what does it do.  We know that plants early on certain soils can be susceptible to being 
pulled out of the ground by livestock.  Cattle were more apt to pull plants out than sheep are just in the way 
grazing action takes place. But there are very few studies that have looked at the reintroduction of grazing on 
rehab projects so this is an area that needs to have some work done and where scientists need to work with 
managers in setting up some good studies. 
 
For sites with poor seed bed conditions, could grazing help create safe sites for seeding establishment if 
timed correctly? 
I have seen situations where this has worked fairly well, but it is hit and miss.  This is where we need better 
monitoring to be able to do this.  If we do things like areal seeding, there have been situations where livestock 
have been brought into an area and allowed to go through and graze during the dormant season, thereby 
trampling the seed into the ground and there can be seed establishment that occurs.  I’ve seen a ranch in Utah 
where that occurred and it worked very well.  I’ve also heard of examples where it hasn’t worked well.  And 
so, what are the situations where it does work, and when does it work is a very important factor.  I think that 
you need to have the seed on the ground, the livestock trampling needs to happen at a time when the seeds 
can actually get into the ground.  So if the ground is merely dry and hard, the trampling is probably not going 
to do very much.  However, if the soil is pliable during the time that the livestock come in there, they may, in 
fact, be giving that seed better soil contact and may be helping to get seedlings to germinate and grow.  So it’s 
an area we need to follow up with better monitoring or actual research project. 
 
What about browsing of herbaceous species, especially those in riparian areas (e.g. cottonwood)?  How 
much rest is needed for those? 
I ran across some information, not specifically with cottonwood, but I have seen that there is an indication 
that you need to have greater length of time in the riparian area, especially in the riparian area has burned, 
largely to allow those trees and shrubs to get tall enough to where (especially those that are highly palatable) 
that they won’t just merely become hedged during grazing episodes when livestock come back into those 
areas.  I can’t pinpoint a number associated with that particular species. 
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Does length of rest vary if the objectives are to increase for abundance and diversity as opposed to 
increased grass cover, etc.? 
If for forbs, generally fire stimulates forbs if the perennial forbs are in that area.  Most of the studies that 
looked at forbs, post-fire, found that there was higher reproduction that occurred on those forbs immediately 
after the fire.  Therefore, if the livestock were to come into those areas and graze prior to inflorescence 
production, then there would be a risk of reducing the forbs and the potential for those forbs to be adding 
seeds to the seed bank.  So, yes, if your objective is to increase forbs on those areas, one could argue that 
delaying livestock grazing until you’ve had at least a couple of years of seed production on those sites would 
be good.  Most of the limited studies have shown that that increase in floral production associated with forbs 
occurs in those first couple of years. So probably by year 3 or 4, the advantage that would have been gained is 
probably no longer there.   So probably those first couple of years, they’re utilizing the nitrogen that available 
right after the fire so a great amount of growth is occurring on the forbs. 
 
Does the growing season end at the seed set or dissemination? 
That would depend on species.  For most of our native plants, they tend to disperse seeds right after they 
ripen.  That’s not necessarily the case with the introduced forage plants in terms of forbs and grasses; some of 
those actually retain those seeds much longer.  I think by that time, the seeds don’t tend to be the palatable 
part that they are going for, or that the animal is going for.  I would say that allowing for the dispersal of the 
native plant seeds is probably the thing that you’re looking for, and getting those perennial plants to become 
truly dormant.  Going into the dormancy stage for that year you’re probably in the phase that would have less 
impact on the plant.   
 
What are the recommended seasons and length of rest for woody shrub reestablishment?   
I’m assuming he’s talking about the length of season in a revegetation project; I’ll try to answer it both 
ways.  In a revegetation project, the period of time usually requires, for things like sagebrush (shown in that 
table) anywhere from 3 to 4 years on that up to 6 years for things like bitterbrush.  That’s just a 
recommendation.  Regrowth and expectation of natural seeding of many of our perennial shrubs without a 
rehabilitation project, that’s going to be hit and miss because you’re really depending upon actually having 
seeds in the seed bank to even produce those seedlings.  I think that you have to answer that question more 
with a revegetation/rehabilitation project after a fire because I don’t know that you can depend on the seed 
bank being there to allow for germination and growth of the shrubs that often takes a 1 in 10-year event to 
get the shrubs to establish naturally in an area.   
 
How do you incorporate a 4 year deferment on Wyoming big sagebrush dominated sites into a grazing plan? 
I’m probably not the right person to ask on that.  That’s a difficult situation because you’re looking at what are 
your options are in terms of taking a leaf older associated with an allotment and trying to work with them to 
move them to an area that hadn’t been impacted.  In that particular case I’m going to plead ignorance; I’m not 
a manager and I haven’t had to deal with that situation so there’s probably better people to ask.   
 
It seems to me, at least in our area, that no matter what the rest period is, it is still precipitation 
dependent.  While waiting for rain, invasive annuals can become dominant.   
That is true.  It depends on when the rain comes and the season of the rain, and those kinds of 
things.  However, you have to plan, because the livestock operator has to be informed and involved in this, 
you can’t be telling them that they have to move their livestock out or into a particular area.  The recovery of 
plants, if there are residual plants on that landscape, (and I want to emphasize that we need to do a better job 
of monitoring individual plants after fires) and the weather is not conducive to their growth, then any grazing 
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occurring on those residual perennial plants is likely to be an additional stress on that plant if that’s occurring 
during the growing season.  So you are put into a situation where yes in fact the invasive annuals may be 
growing on those areas, but it’s the luck of the draw sometimes how precipitation falls and whether you get a 
good year or don’t get a good year.  I think you have to plan in the hopes that you have a good year and make 
adjustments otherwise if the seeding fails or be prepared to delay in terms of growth until you do get the 
expected amount of growth that you want to have on those plants prior to the livestock grazing you’re 
enacting.   
Follow-up: Could targeted grazing be used to address invasive annuals while protecting perennials? 
I’m one who sits on the fence on that one.  Neither am I an advocate or am I moving away from this, but I 
don’t think that we have any studies yet to show it.  I’ve heard of good examples of it working, I’ve heard of 
one where livestock grazing occurred very early in the season and where the livestock were in fact selecting 
for cheatgrass in the area, therefore reducing the growth of cheatgrass.  But once again, depending upon what 
happened in terms of the weather, conditions, I mean I did my PhD on grazing of cheatgrass, and given 
moisture, I could graze that plant down to the ground on a weekly basis for five months, and provided there 
was adequate moisture, that plant would still produce seed.  Though it was a smaller plant, it still produced 
viable seeds each time.  I’m not sure, I think it’s weather dependent as well as having appropriate grazing 
management.  This is an area of active research where we need really good studies that are looking at not just 
the animal response but the plant response as well, not just looking for a reduction in biomass or cover of 
cheatgrass, but a reduction in the seeds and the density of the plants.  You really need to deal with it on a 
population basis because that’s how cheatgrass catches up with natives. 
 
How does removal of above-ground biomass effect over-winter survival of seedlings or young plants, versus 
mature residual plants? 
Once again, it will depend on whether that removal of biomass is occurring during the active growing season 
or not.  If it’s a seedling, and the biomass is removed during the active growing season, then the plant itself 
will activate new growth and try to continue to photosynthesize and maintain buds or maintain growth.  If 
that plant uses all of the buds, to try and maintain that growth, by activating the auxiliary buds on the 
seedlings, it has very few buds available as a seedling.  If that occurs during a time period when it’s a seedling, 
then it’s highly susceptible to not being able to withstand the growth in the following year.  Generally that 
doesn’t occur too often in areas where you’ve got enough residual grass because livestock aren’t going to go 
for the seedlings because they generally tend to be too small.  Trampling action could be more harmful.  The 
mature plant, the removal of the biomass is really a reflection of what I explained earlier in that diagram of the 
grass is that it depends on when the removal occurred.  Removal at a point where you stimulate the axillary 
buds in the tillars during that same growing season is more detrimental to the plant than removal of the 
biomass after the plant becomes dormant during either the summer or the fall.  Mature plants generally have 
many more buds to allow it to continue to grow and has a greater photosynthetic capacity to be able to 
regrow after a grazing episode.  
Follow-up: I was getting at the thermal protection points of the seedlings, will opportunities for early 
greenup be effected? 
With a seedling, generally there is not enough shading or insulation going on that you have to worry 
about.  So, you’re probably not getting much of an impact that way with the mature plant.  One could argue 
that you’re changing the ability of that plant to gain some long wave radiation which would then create some 
warming during times with moisture and might cause earlier regrowth.  A lot of tradeoffs there, I’ll have to 
think about that one.   
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What if we are talking about recovery of woody species that resprout, such as sandsage? 
I think that you behave in the same way that you would with perennial grasses; there is a period of time that 
you would like those plants to reestablish those shoots if it is a desirable plant.  With a desirable plant and a 
palatable plant then trying to get that plant large enough to where it has adequate buds on the stems or the 
root bases to regrow after a grazing episode as well.  Things like bitterbrush can activate buds anywhere on a 
branch, whereas big sage only activates buds on leaves with current year’s growth so that’s why it’s so 
susceptible to browsing on winter ranger where it’s being utilized.  On other species, it depends on where they 
regrow after grazing episodes, but I think I would want to make sure that were enough branches growing 
above ground to get a couple of years of growth and depends on how quickly those grow.  It’s very species 
specific. 
 
Was wildlife use (i.e. elk use) considered in studies? 
The two that used grazing did not consider that.  They were short duration, high intensity grazing episodes in 
small pastures.  We did not have wildlife.   
 
Are there suggestions of how to respond to public pressure not to graze an area after a fire?  They don’t 
want it grazed because there is a higher prevalence of cheatgrass as a result of the fire. 
I think she means that people want it grazed because there is a higher prevalence of cheatgrass after a 
fire?  It’s a catch-22 because there are people who don’t want livestock grazing on an area, and there are 
people who are going to want livestock grazing kept off as long as possible.  You have to look at that 
ecosystem and the vegetation communities on them, and what was there before the fire.  If that area had 
cheatgrass before and was dominated by cheatgrass, and you’re not going in and doing a revegetation project 
on that area, then I might argue heavily that livestock grazing on that area might be a good way of keeping the 
fuels at a relatively minimum level.  However, if you are trying to stimulate growth of residual perennial plants 
that are there after the fire, those plants, if you introduce grazing too early, are going to be susceptible to 
grazing stress as well stress associated with the fire in trying to recover their photosynthetically active 
material.  I don’t think I’m answering this question very well.  I think you would have to walk them through 
what that community looked like prior to the fire and how we expect it to respond after the fire and what we 
are trying to do by decreasing grazing on that area.  And be realistic.  Can we achieve what we are trying to 
achieve by keeping grazing off.  That is assuming the perennial plants are there; you have to have a residual 
community after the fire.  I think that relying on seed production by residual plants that survive the fire to 
produce seeds and establish seedlings in an area that has cheatgrass is going to be a difficult road to go 
down.  And if you are trying to do that, you are probably better off doing a rehabilitation project.  
Addendum: This is in a situation where the area has already been at rest for 3 years.  
I’d have to look at what I already have in terms of perennial plants on that area.  Am I expecting that I’m going 
to be seeing any more?  Because if you’re dealing with an area that has invasive annual grasses in it already, 
then if you are expecting to see reproduction from the residual perennial plant, and that those seeds are 
expected to germinate and establish in competition with invasive annual grasses, then that is a tough road to 
go down. I think you have to be realistic about what you have in those areas.  If you take Richard Steven’s 
approach, for looking at the timing of an area with rehabilitation, you could take the minimum and add 
another three years to it just to let those plants grow and reproduce and fully establish. I’ve seen one area, 
and this is personal observation, where in the first five years after a fire it looked like it almost all was 
cheatgrass and they kept grazing off of it for almost 7 years. It was the glass butte fire and after that the 
residual perennial plant did in fact come back and began to check the cheatgrass in the area.  But they knew 
that they had a good density of residual plants and they allowed them to grow.  If you have the density that 
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you’d expect in a healthy ecosystem then allowing more time for growth might be advantageous.  But if you 
know that you don’t have the density of the plants [unintelligible]  
 
Do you make a distinction between cool and warm season plants? From what you’ve told us you have 
predominantly warm season plants in the Apache-Sitgreaves.   
That’s a whole different ballgame because you have to deal with the growing season of those plants.  So 
you’ve actually got two growing seasons down there.  Depending on when the fire is occurring, you’ve got to 
be aware of the fact that you could be impacting the warm season plants by grazing during those times. The 
advantage that warm season plants generally in the Southwest, provided you have summer precipitation, the 
moisture is there to allow the plant to immediately regrow after the grazing episode.  That’s why I believe 
short grass prairie and mid grass prairie, with fires that are occurring in their dry season, that those plants will 
grow quite quickly.  I think they can withstand grazing very early on.  So it is definitely different when you’re 
dealing with warm season plants.  But recognize the fact that if you have a mixture of warm and cool, when 
you reintroduce that grazing, you need to make sure that it’s not going to impact one or the other functional 
group that you have within that community because you’re dealing with two different functional groups.  If 
you severely impact one, you could tip the balance and favor either the warm season or cool season plants 
based on the time you did the grazing.  That’s fairly typical of how grazing is done in those areas.  Keep it in 
mind.   
 
Does the number of AUNs (number of cows, sheep, stocking number, etc.) change the length of rest time? 
In my mind I don’t think that it does.  I mean, probably so if you reduce the numbers down to a very low level, 
you might be able to do that.  Once again grazing season becomes important; what time of year are you 
grazing?  We know the one thing that there have been repeated studies on is that stocking rate seems to be 
the best tool to use in terms of understanding the response of productivity of an ecosystem that’s been 
grazed.  So high stocking rates would generally reduce the productivity on a site, whereas intermediate to 
lower stocking rates will allow for greater productivity of that site.  So, yes, if you got the animal numbers 
down low enough to where that stocking rate was quite low and that grazing ended up being quite lite to 
where many of the plants weren’t being grazed.  You’re probably looking at the same kind of impact that you 
might have with wildlife.  But how low is low enough?  And like I said, I think grazing season plays one of the 
more important roles.  The worst time to be out there grazing is the time at which that apical meristem is 
moving through the culm of those grasses because of the bud response the grass goes through.  So yes, you 
could lower things to have less of an impact, but it would have to be very, very light grazing.   
 
I think we need grass banks, or some alternatives to operators on burn areas, otherwise many may be put 
out of business as land managers during rest periods.   
That’s a good point.  From my understanding, there are certain locations that have actually gone that route of 
having some grass bank locations available, for those years when they have fire that moves through an area in 
such that they can move livestock operations to a grass bank allotment to allow them some flexibility.  Quite 
frankly, you are either going to have to cull the animals from the herd or try to find an alternative location, 
which may be difficult, economically it’s a tough deal for the livestock operator.   
 
A general rule of thumb is that riparian areas with a strong shrub component will generally require longer 
rest period than associated uplands predominantly comprised of perennial bunchgrasses. 
That is the kind of information that I had read, I just didn’t put it in the PowerPoint presentation.  Largely, it 
has a lot to do, especially with that riparian area open to livestock grazing, if the area has burned, both the 
uplands and the riparian area, the livestock, often times, if left to their own recourse, will move down into that 
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riparian area and concentrate in that area.  So unless there is either fencing or herding, to keep them out of it, 
they tend to concentrate on those locations. Therefore the plants in those areas are highly susceptible to the 
grazing stress on top of the fire stress.   
 
Has there been longer term studies looking at site functionality after livestock have been grazing post-fire, 
say 6 to 8 years, compared to no livestock grazing on the same fire?  I assume that keeping livestock off may 
rapidly increase the rate of recovery, but can livestock be allowed and still allow ecological processes to 
improve and maintain site functionality, albeit at a slower pace? 
My recollection is that the only study that looked at something long term is the Bates study that I referred to 
in the presentation.  That was really showing that by the time you’re getting out to three and four years after 
the fire, they have pretty good recovery on those areas.  Now, that was an area that had a pretty good stand 
of shrub and grass, it had been moderately grazed, and then was kept under pretty close under the post-fire 
grazing.  So it was well documented and I think there was a point at which you’re not going to achieve 
anything further on those lands.  Now, on that Bates study, one of the interesting things was that the last two 
years, which is when they did a lot of the reporting of the results, the last two years were about at the average 
precipitation for that area.  Now, how much that that played into the results that they got, because the first 
three years, were dry.  So what is the impact of climate or weather for any particular fire in any particular 
location?  This is why we really need to have multiple studies done in a similar fashion looking at similar types 
of results over many years with many different fires.  Because we try to draw these generalities and most of 
the results we look at are, unfortunately they are good studies, but they reflect just that location and the 
conditions under which they operated and we can’t draw, often times, very good, clear, conclusions with each 
of those because they’re all so different.  We need to work with managers and we also the difficulty is that 
you’re dealing with fires that are a somewhat random occurrence, because wildfires are different from 
prescribed fires.  We would like to deal with it from a wildfire standpoint.  We need to have livestock 
operators that are willing to work with us and adhere to the protocol so we can make comparisons.  And we 
need to have managers that are willing to work with the research community to allow us to set up the studies 
so that they would all be similar.  We’ve been very fortunate with the SageSTEP project that we’ve been able 
to set up a series of prescribed burns and surrogates to prescribed burning, but that’s been very expensive and 
required a lot of cooperation to be able to make it happen.  The same would need to be done if we are dealing 
with this particular type of question over a larger scale, particularly the region.   
 
The Nature Conservancy has partnered with local land owners and federal agencies in central Oregon to 
provide grass banks for post-fire grazing rotation.  Perhaps more collaboration could work in other places. 
That’s a great tool and you need to start looking for those types of options in other locations as well.   
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