
 
 
 
 
 

Integrated Management of Eastern Redcedar on Grasslands 
 

Reprinting and modification of this publication was paid for by the U.S. Fire Learning Network. 
The FLN is a joint project of The Nature Conservancy’s Global Fire Initiative, the USDA Forest 
Service and the U.S. Department of the Interior. 
 
John Ortmann, Director of Science and Stewardship, The Nature Conservancy-Niobrara 
(Nebraska) Project Office. 
James Stubbendieck, Professor of Grassland Ecology, University of Nebraska-Lincoln Department 
of Agronomy and Horticulture. 
Robert Mitchell, Rangeland Scientist, USDA-Agricultural Research Service (University of 
Nebraska-Lincoln). 
 
 Eastern redcedar is a serious threat to grassland productivity and biodiversity. Some control 
measures may be too expensive to use on grasslands, but in many cases, an integrated approach 
combing fire with more intensive follow-up methods will provide reasonable control at an acceptable 
cost. 
 
Eastern Redcedar in Nebraska 
 Eastern redcedar (Juniperus virginiana L.) is one of 13 juniper species native to the United 
States. It is the most widespread tree-sized conifer and is native to every state east of the 100th 
meridian. Throughout this vast range, eastern redcedar grows on many soils and under varying climatic 
conditions. This adaptability has enhanced the spread of eastern redcedar into areas where it was 
formerly rare or absent. Individual trees are either male or female. The small, berrylike cones produced 
by female trees are eaten by many birds and some small animals that then spread the seed in their 
droppings. Digestion actually improves germination. Most seeds move only a few feet from the tree. 
Only a very small percentage of seeds germinate and establish. A minority of years furnish conditions 
allowing significant establishment, leading to the widely recognized phenomenon of “cedar years.” 
 First accounts of Nebraska vegetation mention eastern redcedar as a native tree species, 
primarily along the steep valley of the Niobrara River in northern Nebraska, as a minor component in 
deciduous forests in eastern Nebraska, and as a dominant species on canyon sides in the rugged Loess 
Hills of central Nebraska. Today, volunteer stands of eastern redcedar can be found on most eastern- 
and central-Nebraska grasslands. It is likely that most of the state’s grasslands east of the 101st 
meridian, including the Sandhills, are infested or eventually will be. The more arid environment west 
of that line appears to be limiting expansion to the vicinity of sites with more favorable microclimates, 
such as the Dismal River Valley. The problem, particularly in the Sandhills, has been largely created 
by continued widespread windbreak planting of aggressive, selected cultivars in areas formerly without 
seed sources. Modern pasture weed trees are notably different in appearance from old-growth native 
junipers along the Niobrara River or in the Loess Hills. Since European settlement of the region, many 
factors other than planting have changed, allowing eastern redcedar to become a serious pest. Early 
records from the Loess Hills note that cedar was confined to the steepest canyons, usually on north-
facing slopes where the microclimate was most favorable. The role of fire in confining the trees was 
obvious; trees near the edges of these stands displayed repeated fire damage. 
 The species’ adaptability and hardiness made it a favorite of pioneer tree planters. Tens of 
millions of eastern redcedars have been planted in Nebraska for landscaping, windbreaks, and wildlife 
habitat. These plantings accelerated with the conservation programs of the 1930s.  
 
 
 
 



 

 

 
 
 
Meanwhile, wildfire suppression became effective for the first time after World War II, when rural fire 
departments were organized and equipped with military-surplus vehicles. Thus, a maturing seed source 
from plantings and fire control converged in time to create an accidental weed. 
 Eastern redcedar invasion is an accelerating progression. The first trees colonize the most 
favorable sites, usually north-facing slopes. As these trees mature and begin to produce seed, more 
trees establish and add to the local seed rain. With more and more seed available, trees eventually 
appear on less favorable landscape positions. Once the progression begins, complete coverage by 
eastern redcedar eventually will occur, unless wildfire or human intervention reverses the process.  
 In addition to production losses, infestations fragment habitat for grassland animal species, 
reduce biodiversity, and create a fuel complex that makes wildfires more dangerous and difficult to 
control. Control measures should be initiated as soon as possible, both to improve effectiveness and 
reduce total cost. 
 
Eastern Redcedar and Livestock Production 
 Many managers view eastern redcedar as a problem on grasslands primarily because it reduces 
forage production. Because trees alter the microclimate under and around them, they also encourage a 
shift from desirable warm-season native grasses to introduced cool-season grasses such as Kentucky 
bluegrass (Poa pratensis L). Heavy infestations make livestock handling more difficult. These adverse 
effects can be reflected in lower rental rates or sale prices for infested grasslands. Forage production 
essentially equals zero at about 80% canopy coverage. Recent Oklahoma research also shows that 
when canopy coverage reaches 80%, native herbaceous plants do not quickly recover if trees are 
removed by fire or cutting. Despite their amazing resilience, the native plants will disappear until they 
return through the slow process of ecological succession. 
 
Eastern Redcedar and Wildlife Management 
 Eastern redcedar often is promoted as a wildlife-friendly tree. Millions have been planted and 
are still being planted with the goal of “improving” wildlife habitat. In fact, eastern redcedar’s value to 
wildlife has been vastly overstated and its spread across the landscape is disastrous for many species. 
 Great Plains wildlife can be classified into three general groups; those that require woodland 
habitat, those that require grassland habitat, and “edge” species – those that do well on the boundary 
between woodland and grassland. Popular game species such as white-tailed deer and wild turkey do 
well on edges, driving the creation of this kind of habitat. 
 Cedar’s primary contribution to wildlife habitat is to provide thermal and escape cover, a value 
that is maximized when only a small percentage of the landscape is in cedar. Beyond that, eastern 
redcedar degrades habitat for all species; it produces no food other than cones for wintering birds, 
primarily species like robins and starlings. The space eastern redcedar occupies is unavailable to grow 
other vegetation, which furnishes food for other species. 
 Eastern redcedar degrades habitat for pure grassland species, including many song birds, but 
also game species such as greater prairie chickens. This is because creating “edge” with a row of 
cedars actually constitutes habitat fragmentation, destroying habitat as thoroughly as building a 
residential subdivision. Cedar’s adverse effects take many forms other than excluding other vegetation. 
For example, the trees provide hunting perches raptors use to locate nesting prairie birds. Creation of 
edge also encourages the spread of cowbirds, brood parasites that lay their eggs in other birds’ nests. 
 Eastern Redcedar and Recreational Properties: Many cedar-infested properties are being 
purchased for recreational and hunting properties, under the misconception they are excellent wildlife 
habitat. Recreational landowners therefore often oppose controlling cedars. Expanding cedar 
infestations temporarily improve habitat for huntable edge species, but this stage will not last long.  
 
 
 
 



 

 

 
 
 
 
 
Continued cedar expansion eventually will greatly reduce the value of these properties. Not only will 
they not support wildlife, but high densities will make such properties impenetrable. Finally, eastern 
redcedar creates an increasing wildfire threat that endangers home sites and other improvements. 
 
Control of Eastern Redcedar 
 Many methods have been used to control eastern redcedar. These include prescribed fire, 
herbicides, and forms of cutting. All methods can have some drawbacks when used alone. 
 Prescribed fire: This method can be inexpensive and is most effective against smaller trees. 
However, its effectiveness declines as tree size increases, especially with the reduced fine fuel loads 
typical of heavily grazed and/or degraded grasslands. Adequate fine fuels (usually, last year’s dead 
grass) is necessary for satisfactory results. Safety also is a concern since many managers lack 
experience with fire and the equipment required to conduct fires safely, especially the more intense 
fires required to kill larger trees.  
 Herbicides: Foliar sprays and broadcast soil applications of herbicides have been ineffective 
against eastern redcedar. The preferred treatment method is application of undiluted Tordon 22K1 
liquid to the soil under individual trees at a rate of three to four milliliters per three feet of tree height. 
This method minimizes the amount of herbicide used and the exposure of non-target species. However, 
it still is time consuming and expensive when used on dense infestations or large tracts. Effectiveness 
also is variable on larger trees and label directions recommend against use on trees more than 15 feet 
tall. (Always read and follow pesticide label directions). 
 Cutting: If done manually, this method is even more time consuming than herbicide 
application. It is effective because eastern redcedar is a non-sprouter. Trees cut below the lowest 
foliage will not regrow. Larger trees require a chain saw or machine-mounted shears, but trees less 
than three feet tall can be quickly cut with hand shears. Machine-mounted shears may not be able to 
safely operate on steep slopes. Sawing is potentially dangerous because all lower branches of larger 
trees must be removed before felling. Otherwise, the sawyer can be injured when the tree falls. 
 Cutting alone also fails to remove the entire problem because down trees continue to occupy 
space. Oklahoma research found that the durable skeletons on felled trees occupy 70% of the space of 
the living trees. This area is lost to production for years because livestock are reluctant to graze among 
the sharp branches. In addition, removing large trees often releases a flush of tree seedlings under the 
former canopy. Removal of one large tree can result in hundreds of small trees in its place that soon 
merge into a nearly impenetrable thicket. 
 
Taking an Integrated Management Approach 
 As described, Nebraska’s eastern redcedar infestations have developed over several decades 
due to multiple causes. Likewise, management of these infestations is best viewed as a long-term 
effort, both to reduce the existing infestation and to prevent them from redeveloping to economically 
damaging levels. It is best to begin treatment as soon as possible; once treatment has begun, 
considerable time is gained to continue long-term management. The emphasis should be on 
management of the infestation, rather than eradication. Eradication is not economical in a livestock-
grazing context. Instead, it should be recognized that a few remaining larger trees, which are the most 
difficult and expensive to kill, do not reduce forage production significantly, nor will their effect 
increase much over time. Most important, long-term selective management is considerably less 
expensive than a more intensive, short-term approach. 
 
 
 
 
 



 

 

 
 
 
 
 
 On the other hand, eradication may be desirable on lands managed primarily for grassland 
wildlife species because of the trees’ fragmenting effect. Here, decision making moves out of the realm 
of the strictly economic. 
 While single-method approaches all have drawbacks, recent research in Nebraska and 
elsewhere has shown that integrating prescribed burning with herbicides or cutting combines the 
strengths of each method while overcoming their disadvantages. 
 Prescribed fire: The controlled use of fire is a large subject in itself and beyond the scope of 
this publication. Other resources can provide more guidance. Particularly useful are Cooperative 
Extension publications from the Great Plains states. Many of these can be found on-line. In Nebraska, 
by law a fire plan must be prepared and a prescribed-burning permit obtained from the local fire 
jurisdiction. Specialize fire equipment can be purchased. Sources can be located on-line. 
 Prescribed fire should be used whenever possible to help manage eastern redcedar, both to 
initially reduce infestations and to maintain trees at economically tolerable levels. Research and 
experience indicate fires designed primarily to control eastern redcedar should be conducted in early 
spring. Many land managers are getting excellent results with fires conducted under warm, dry 
conditions in March. Foliage is drier before the growing season and ignition of large trees is more 
likely. Fires should be conducted under conditions that are as warm and dry as is consistent with 
safety. Lower windspeeds, in a range from 5 to 10 mph, increase duration of high temperatures around 
foliage and damage to larger trees, and help keep the fire manageable. In some cases, fire alone may be 
adequate. In other cases supplemental treatment may be necessary. Fortunately, a number of treatment 
options are available to fit different circumstances. These include selective treatment by height and/or 
sex and reducing herbicide rates for fire-damaged trees. 
 Several variables should be weighed when considering options. These include location within 
the state, difficulty of burning the area in question, age and density of trees, the density of surviving 
trees that can be tolerated, kind of grassland vegetation, availability of labor and capital, and use of the 
site after treatment, e.g. grazing, haying, wildlife, etc. 
 Location: Eastern Nebraska lies within the tallgrass prairie region, while central Nebraska, 
including the Loess Hills and Sandhills, is in the mixed-prairie region. 
 The tallgrass region potentially produces greater fine-fuel loads, and thus more intense fires 
and higher tree mortality. Fire can be used more frequently here with less risk of adverse effects to 
other vegetation, such as can occur when drought follows spring fire. The fragmented landscape 
reduces the risk of escape and can broaden weather prescriptions, allowing fire use under more intense 
conditions. All this means that fire alone on a shorter return interval may suffice in eastern Nebraska. 
However, higher population density may increase smoke-management difficulties and liability 
concerns. 
 In the Loess Hills, fine-fuel loads tend to be lower and control from fire alone may vary more 
by site, while arid post-fire conditions also are more likely. Large blocks of unfragmented grasslands 
exist, making escape a more serious issue. Thus, fire should be used more conservatively there, at 
longer intervals. Supplemental treatments likely will be necessary to achieve management goals. 
 In the Sandhills there is virtually no experience with prescribed fire-use on private lands in a 
commercial livestock industry context. There is a need for improved burning prescriptions that will be 
effective with the light fuel loads the Sandhills produce, and for appropriate holding and firebreak 
construction methods that will allow fire to be used with less risk. Unstable soils, greater aridity, and 
the risks and consequences of escape when burning in an enormous expanse of grass fuels with few 
natural or manmade firebreaks, suggests prescribed fire is a last resort for severe infestations, in the 
nature of radical surgery to save a terminal patient. Since most Sandhills infestations still are localized  
 
 
 



 

 

 
 
 
 
 
and at lower densities than in the Loess Hills, and many areas remain locally cedar free, preventative 
measures and less radical control methods are better suited to maintaining economic and ecological 
health in the landscape at large. 
 However, many dense infestations that are uneconomical to treat intensively are near stream 
valleys. Fire use may be more feasible in these areas because fires can be conducted with the wind 
blowing toward the stream, so that the stream and associated valley vegetation help hold the fire on the 
downwind side. 
 Difficulty of burning individual units: Lighting a prescribed fire carries some risk of escape. 
Eastern Nebraska pastures more often are isolated by roads, cultivated lands, and other firebreaks that 
will help confine the fire and reduce escape risk. This means that fire may be safely used more often 
and under more favorable burning conditions. In central Nebraska, pastures often are located with large 
blocks of rangeland, making escape more likely and serious. This argues for a more sparing use of fire 
and reduces the chance that fire alone will suffice. 
 In some cases, the difficulty and risks of burning in areas of extensive grasslands can be greatly 
reduced by conducting “landscape-scale” fires, rather than burning pastures individually. This method 
is especially applicable to the highly dissected topography of the Loess Hills. Under the landscape-
scale concept, the fire boundary is extended until adequate existing firebreaks are encountered. These 
may be roads, watercourses, cultivated lands, stands of broadleaf trees, relatively non-flammable 
valley bottoms, or areas of short or green vegetation. Such large areas may include property of more 
than one landowner, requiring that neighbors work together to develop multi-property burn plans. 
 Age and initial density of trees: Eastern Nebraska infestations tend to be younger and more 
dispersed. This will improve control levels achieved by fire alone. The rugged Loess Hills infestations 
include dense stands, usually on north-facing slopes, and many larger trees. These stands are less 
susceptible to fire and may require more supplemental treatment. Some managers have successfully 
attacked such stands by cutting trees along the bottoms of slopes and allowing foliage to dry before a 
broadcast fire is applied, when the added heat may help ignite trees on the slope. Or the resulting fuel 
complex can be ignited in the winter when the landscape has some snow cover to contain fires to the 
slopes being treated. 
 Density of surviving trees that can be tolerated. This factor depends on manager preference 
and management objectives. Low numbers of surviving trees will have little effect on future 
production because they will increase relatively little in size. Low numbers of such trees also can 
provide winter livestock shelter, and habitat for some wildlife, such as white-tailed deer and wild 
turkey. On the other hand, even a few surviving trees will be detrimental to pure grassland species such 
as greater prairie chickens. (See discussion of wildlife impacts below). 
 Kind of existing vegetation: Most research on grassland prescribed fire relates to warm-season 
native grasses, either on rangeland or planted pastures. Much less is known about the use of fire on 
cool-season grasslands. For planted cool-season pastures, fires would have to be conducted much 
earlier, probably no later than mid-March to avoid damaging grasses. Fortunately, this coincides 
closely with the optimum date to burn for cedar control. 
 The situation on degraded, cool-season dominated rangelands is more complex. Fires 
conducted in early spring will encourage cool-season grasses at the expense of remnant warm-season 
grasses. Fires conducted in late spring, at the optimum time to aid rejuvenation of warm-season 
grasses, will damage cool-season grasses. While that often is desirable, a manager may have come to 
depend on early production from cool-season rangeland. Much of this production will be lost during 
the year fire is used. Total production also may be temporarily reduced if the remnant warm-season 
grasses are too scarce or weakened to take advantage of the suppression of the cool-season component.  
 
 
 



 

 

 
 
 
 
 
This illustrates the fact that it is often impossible to accomplish multiple management objectives with a 
single fire at a given time. Multiple fires over a number of years at the appropriate times will be needed 
both to control cedars and rehabilitate degraded rangelands. Which objective to start with is up to the 
individual manager based on what appears to be the most pressing problem, and if and how fire will be 
used in the future. If fire will become a regular management activity, it would be rational to address 
grass rehabilitation first. This will at least halt the spread of cedars, and later fires with higher fuel 
loads will eventually eliminate most trees. If it is expected that fire will be used only once to aid cedar 
removal, burning earlier to maximize tree kill would be more reasonable. Use of fire should be 
carefully considered on all lands. Ideally, fire should be incorporated into long-term pasture/grazing-
management plans designed to both reduce eastern redcedar infestations and improve range condition. 
 Availability of labor vs. capital: Nebraska research indicates that the costs and effectiveness 
of cutting and herbicide application are similar for trees less than 10 feet tall. However, the sources of 
these costs are different. Labor accounts for most of chain-sawing costs. Power shearing costs include 
purchase or rental of equipment, or payment to a contractor. For herbicide application, the herbicide 
cost is the major component, with application time a minor cost. Cutting and herbicide application both 
are rational choices, but managers should choose based on their own circumstances.  
 
Costs and Effectiveness of Eastern Redcedar Treatments 
 The cost of using prescribed fire can vary widely, depending on how it is applied and who does 
it. Probably the least expensive approach involves some form of collaboration among landowners, 
either informal or more formally through a prescribed burning association. These collaborations allow 
pooling of labor and equipment. The per-acre cost of prescribed fire also tends to decrease when larger 
units are burned, because fixed costs, such as equipment, are spread over more acres. Collaborative 
burning groups across the Great Plains report per-acre costs averaging about $10. At the other extreme, 
burn contractors charge upwards of $25 per acre regardless of unit size. 
 Nebraska research in the early 1990s provided detailed information on the results and costs that 
can be expected when a variety of eastern redcedar-control methods are applied under realistic 
conditions. The values in Table 1 were generated on a site in the Loess Hills in Custer County. The 
site’s cedar population had developed since about 1960 and had reached a density of about 250 trees 
per acre. Most trees were less than six feet tall, indicative of a still-expanding infestation, and were 
growing mostly as single trees or in small groups. The herbicide treatment used was Tordon 22K 
applied at a rate of 4 ml per 3 feet of tree height. It was apparent there were some misses and some 
trees were treated twice. Some form of marking can prevent this. Sprinkling a few kernels of popped 
corn by each tree as it is treated is fast and inexpensive. The cutting treatments were done with hand 
tools and chain saws. Supplemental treatments were applied one to two months after the fires. Actual 
costs and effectiveness achieved will depend on tree density and fire intensity. 
 
The main points in Table 1 are: 
1. Total costs and effectiveness for trees less than 10 feet tall were about equal for fire plus Tordon 
22K and fire plus cutting combinations. 
2. Burning first reduced the time requirement by half for both Tordon 22K and cutting follow-up 
treatments. 
3. Burning first reduced total costs by nearly half for both follow-up treatments. It should be noted that 
supplemental treatment is a one-time expense that can be spread over a number of years, if fire is used 
to prevent re-infestation. 
 
 
 
 



 

 

 
 
 
 
   
Table 1. Effectiveness and costs of eastern redcedar control treatments as measured one year 
after treatment. 

To Apply Supplemental Treatments  Mortality by Height Class 
-----------------------%---------------------- 

Tree size (ft) 0-3 3-6 6-10 > 10 Total1 
Treatment  

Time 
(hours/acre) 

Cost* 
($/acre) 

Fire alone 94 71 63 29 81 0.00 See text above 
Fire+Tordon 98 95 93 60 95 0.25 242 
Fire+Cutting 95 99 100 94 96 1.25 192 
Tordon 82 83 60 66 79 0.50 50 
Cutting 84 97 97 95 88 2.50 34 
* Costs converted from 1994 to 2006 dollars and rounded to nearest whole dollar. 
1Weighted means, based on different numbers of trees in each height class. 
2Costs of supplemental treatments only, without fire costs. 
 
 These costs do not include charges for changes in grazing management. For example, if grazing 
is reduced by 0.50 animal unit month (AUM) per acre in the year before the fire to accumulate fine 
fuel, and an AUM’s market value is $30, then an additional $15 per acre should be charged to the fire 
cost. However, much of this additional cost can be recovered in reduced supplemental-treatment costs 
if more effective fires are achieved. 
 Treatment options: The Nebraska research also indicated treatment strategies can be modified 
to further reduce costs. It was found that: 
1. Some trees that initially appeared to survive the prescribed fire will die later. 
2. Surviving large trees, which make up a small percentage of expanding populations, make a small 
contribution to future production losses. 
3. For trees less than 10 feet tall that have been fire damaged, herbicide rates may be reduced to 2 ml 
per 3 feet of tree height without significantly reducing effectiveness. Reducing rates will, however, 
void the manufacturer’s warranty. Table II shows estimated costs of fire plus herbicide application 
based on these findings. 
  
Table II. Estimated cost per acre of fire followed by Tordon 22K applications under 
combinations of selective treatment of trees, reducing the herbicide rate by half, and delaying 
treatment after fire. Costs include estimated $3*/acre fire cost. 

 
Trees Treated 

Herbicide Rate 
(ml/3 ft height) 

Treatment Date 
(time after fire) 

Cost* 
($/acre) 

All 4 3 Weeks 24 
All 4 1 Year 16 
All 2 3 Weeks 13 
All 2 1 Year   9 
<10 feet 4 3 Weeks 15 
<10 feet 4 1 Year   9 
<10 feet 2 3 Weeks   9 
<10 feet 2 1 Year   7 

* Costs converted from 1994 to 2006 dollars and rounded to nearest whole dollar. Cost are for Tordon 
application only, without fire costs. 
  
 
 



 

 

 
 
 
 
 
 The assumptions regarding delaying follow-up treatment for one year after fire and selectively 
treating only smaller trees also can be made for cutting and could be expected to reduce these costs as 
well. A further refinement would be to focus supplemental control on seed-producing females of any 
size to reduce re-infestation rates. 
 
Sandhills Windbreak Management 
 Because seeds from planted windbreaks are largely to blame for localized eastern redcedar 
infestations in the Sandhills, a good preventative strategy is to remove female trees from plantings. For 
newer windbreaks, this should be done as soon as trees start to bear seed and sex can be determined. 
The small trees can be easily and quickly removed. Removal of half of the trees from a multi-row 
windbreak will not significantly change its protective properties. The shrubby growth habit of 
windbreak trees will encourage lateral growth to fill in gaps. 
 Older windbreaks with larger trees can be treated over a number of years, by annually 
removing the minority of female trees that produce most of the seed crop in a given year. This slower 
removal strategy will allow remaining trees to fill gaps and retain protective properties. 
 
General Suggestions 
 If at all possible, prescribed fire should be incorporated into long-term eastern redcedar 
management on grasslands. Periodic fire is required both to reduce the cost and improve effectiveness 
of treatments, and to prevent re-infestation. If necessary, grazing management should be changed to 
ensure adequate fine-fuel loads before the initial and subsequent fires. There are a number of ways to 
determine the necessary fire return interval. Based on growth rates, fires about every eight years in 
central Nebraska and every four years in eastern Nebraska will kill any young trees before they are 
large enough to survive fire. Alternately, fire can be applied whenever new trees are approaching 3 feet 
tall, the size above which significant numbers are likely to survive fire. Ideally, fire should be 
incorporated into overall pasture and grazing management, as part of a system of rest, rotation, and 
fuel building. This system also will promote increased wildlife diversity. 
 The need for supplemental treatment should be assessed after the initial fire, in light of the 
variables discussed in the “Integrated Management” section. Supplemental treatment should be 
delayed at least one year after the initial fire to take advantage of any delayed mortality. The 
supplemental methods used should be those best suited to individual circumstances. Selective 
treatment, based on sex and/or tree height, should be considered to reduce costs unless eradication is 
desired for wildlife-habitat needs. 
__________________________________________________________________________________              
These suggestions are based on the former University of Nebraska-Lincoln Cooperative 
Extension Publication “Management of Eastern Redcedar on Grasslands” (1996 version), which 
no longer is available. 1Mention of trade names of commercial products is solely for the purpose 
of providing specific information, and does not imply recommendation or endorsement by the 
Nature Conservancy, the Fire Learning Network, the University of Nebraska, or the U.S. 
Department of Agriculture. (Printed March 2007) 
__________________________________________________________________________________ 


