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Total Ranch Management: Meeting Ranch Goals 
Larry D. White, Tom R. Troxei, Jose G. Pena, and Dwight E. Guynn 

Ranching Today 
Since 1973 ranchers have had difficulty in making a good 

living. Today many ranchers, old and new corners alike, face 
bankruptcy. Why are some ranchers surviving while others 
are at the end of their rope? Some ranchers have been lucky, 
others are doing the right things, and many are selling some 
of the ranch each time trouble strikes. 

Reluctantly more ranchers are adding enterprises, (i.e., 
hunting) to make more money from their limited resource 
base. Others have relied on genetics, new breeds, brush 
control, grazing systems, etc., to increase current levels of 
production. Droughts, inflation, labor, increasing costs, and 
other problems have meant living through one crisis only to 
face another. When will the good times in ranching return? In 
our opinion, there will be few windfalt profits in the future. 

The tremendous explosion of research findings, new pro- 
ducts, information, and salesmen have provided all kinds of 
potentially valuable suggestions. Each has value but there 
are no miracle cures that do the most important task required: 
management is the key to doing the right things that, when 
summed together, make all operations successful today and 
in the future. What you get will be what you earned by doing 
the right things. Total Ranch Management is one approach 
which can help you to determine the right things to do and to 
improve management to achieve realistic goals. 

Management ResponsIble for Success or Failure 
Crises such as drought, poor markets, high interest rates, 

etc., are often heard as reasons given for poor ranch perfor- 
mance. However, "the successful rancher is that one who 
can, firstly, identify the different factors which will affect the 
operation of the ranch, and secondly, can anticipate the 
changes in them that will influence his success. This suc- 
cessful rancher is the one who avoids the crisis in the run- 
ning of his enterprise....No operator should allow himself to 
get into the crisis situation, but should arrange his manage- 
ment style to anticipate the changes which will be necessary 
in the operation and make those changes effectively in a 
timely manner" (Wilcox, 1982). 

The difference is that management is fully responsible for 
ranch performance and doing the right things to make the 
best of situations and opportunities. Management directs the 
business and use of all resources, thus determining the 
future outcome. What is important is what management 
achieves not what is done. You do things to achieve certain 
needed results. These results must add up to needed Total 
Ranch Benefits for improvement to occur. Achievements, 

Authors are Extension specialists with the Texas Agricultural Extension 
Service, Uvalde. Dwight Guynn is currently Planning CoordInator, Division of 
Fisheries, Wildlife and Parks. Helena, Montana. 
EdItors Note: This paper was presented at the 1987 SAM Annual Meeting in 
Boise, Idaho, and at the International Stockmen's School, 19 February 1987 in 
Houston. Texas. The paper is published In Beef CettleScience Handbook, L.S. 
Pope (ed)., Vol:21 :597-603, Spllman Press, Inc. Sacramento, Calif., and is 
reprinted with the permission of Dr. Pope and the International Stockmen's 
School. 

good or bad, are the results of your decisions. Total Ranch 
Management can help you plan and establish necessary 
priorities and procedures for improved decision-making. 

Every decision, including no action, results in conflict that 
is stressful and challenging forthe manager. How you cope 
with these conflicts determines if you prevent crises or 
ignore reality and shift blame for poor results to "influences 
beyond your control." Once it becomes a crisis, you have few 
alternatives. Janis and Mann (1976) found that knowledge- 
able "reappraisal would reduce stress both before and after 
an operation... .A vigilant, coping person leads to improved 
decision-making. The balance sheet procedure is a predeci- 
sional exercise that requires a decision-maker to confront 
and answer questions about potential risks and gains he had 
not previously contemplated. Without a systematic proce- 
dure, even the most alert and well-motivated person may 
overlook vital aspects of the alternatives, remaining unaware 
of some of the losses that will ensue from the preferred 
courses and maintaining false expectation about potential 
gains." The decision-maker who "evades the conflict by pro- 
crastinating, shifting responsibility to someone else, or con- 
structing wishful rationalizations and remaining selectively 
inattentive to corrective information" becomes a crisis man- 
ager. "Crisis management can be avoided if the operation of 
the ranch is adequately planned using all the resources 
which are available" (Wilcox 1982). 

Total Ranch Management Concept 
Total Ranch Management is the balancing of resource 

uses for the best and highest ranch benefits, directing ranch 
change, and maintaining diversity and flexibility to meet 
future consumer demands. A rancher must understand rela- 
tionships among all ranch resources (people, finances, land, 
vegetation, climate, animals, time, etc.), activities, and exter- 
nal influences; evaluate the impact of each decision in 
advance; effectively implement and controlling all activities; 
and make necessary changes to optimize outcome and 
reduce risk. This is an impossible task if the ranch has not 
developed a logical and practical approach for analyzing 
information, evaluating plans, and directing daily opera- 
tions. It is doubtful that any person can accurately assimilate 
the mass of information and predict the overall ranch out- 
come without detailed planning and evaluation. 

Total Ranch Planning identifies where you want to go 
(strategic ranch goals or achievements), where you are, how 
you want to get there, when you wish to arrive, who is going 
to drive, and how much it will cost. Through goal setting and 
the planning process, a rancher can concentrate effort and 
resources for achieving meaningful results without "fritter- 
ing resources on a little of everything" (Maddux 1984). Only 
through this process can you decide whose advice is timely 
and best meets your goals. 



4 Rangelands 10(1). February 1988 

A "balance sheet" approach for simultaneously planning, 
evaluating, organizing, implementing, and controlling all 
ranch actMties and allocation of resources is the basis for 
Total Ranch Management to meet ranch goals. The balance 
sheet approach allows a rancher to separate components of 
the ranch for detailed planning and combine results to eval- 
uate achievement relative to ranch goals. The adopted plan 
then serves as a tool for implementation and control as well 
as needed Information forfuture planning. "What if" alterna- 
tives can be evaluated In an orderly manner before crisis 
situations develop. Better decisions should result with less 
management stress. 

Total Ranch Management Planning 
Eight general planning steps are used in evaluating the 

allocation of all ranch resources and the selection of approp- 
riate management alternatives. The process is cyclic with 
continual feedback and re-evaluation each time conditions 
change. Through repeated evaluation of plans compared to 
actual responses in light of current and forecast conditions, 
management makes necessary changes. A plan will seldom 
remain unchanged for very long. Those that remain static, 
doing the same thing year after year, will likely be victims of 
the next crisis. 

The eight planning steps suggested are as follows: 
1. Establish long-term strategic ranch goals. Write down 

why you own or operate a ranch. Goals should identify where 
you want the ranch to be in 5,10, 15 + years. Goals should be 
SMART i.e. S-specific in what is to be accomplished, M- 
measurable, A-attainable, A-related to other ranch goals, 
T-trackable (Blanchard et al. 1985). Goals should be priori- 
tized and not conflict with each other. When resources are 
limited you cannot do everything. Once a higher priority goal 
is achievable, other goals can have priority for use of remain- 
ing resources. If you place priority on goals or enterprise 
objectives less important to ranch survival, your ranch is at 
risk. 

2. Inventory all ranch resources. The ranch resources are 
constantly changing and limit the alternative uses and tech- 
niques that are applicable. A general listing of resources Is 
most useful in the beginning. Resources include personnel 
and skills, land, vegetation, animals, buildings, capital, bor- 
rowing capacity, minerals, investments, etc. As enterprises 
are selected, more specific inventories are necessary to 
effectively balance resource use with supply to prevent over- 
extending a resource beyond recovery. A balance sheet 
identifies resources available, growth, and utilization through- 
out the planning horizon. 

3. Identify potential enterprises for use of resources. This 
allows management to re-allocate resources to enterprises 
that may better accomplish strategic goals. The enterprise of 
today may be the dinosaur of the future. Strategic goals to 
produce a certain product (enterprise) may be unprofitable 
in the future. Select enterprises and tactical strategies to 
accomplish strategic goals. If profitability or a certain degree 
of income is necessary for a ranch then consumer demand 
must be of high priority. Comparing potential enterprises 
with resource needs allows management to direct changes 
in ranch resources for new enterprises and avoid loss of 
flexibility. Maintaining resource diversity allows flexibility to 

combine or change enterprises. 
4. Develop general production processes for potential 

enterprises. The production process identifies the specific 
resource needs, management requirements, and expected 
production. 

5. Based on the potential production process for each 
enterprise, identify expected income and expenses and 
determine the Gross Margin (income above variable costs) 
per production unit. Determine the number of production 
units that could be produced based on the resource inven- 
tory. Optimization procedures should be utilized to select 
the best combinations of enterprises utilizing the same 
limited resources. 

6. Select the appropriate combination of enterprises that 
best meet ranch goals. Determine the ranch overhead 
expenses and compare with expected Total Ranch Gross 
Margin from the selected enterprise combination. Make 
adjustments in enterprises if needed. Needed production 
units to breakeven can be determined by dividing overhead 
by Gross Margin per production unit. If profitability is a goal, 
then the resources must be available to produce sufficient 
ranch gross margin to meet overhead plus profit. If the 
enterprises are inadequate to meet desired goals, changes 
will have to be made after critical analysis of the five factors 
affecting profits: (1) Increased production per unit, (2) increased 
production units, (3) decreasing overhead costs, (4) decreas- 
ing variable costs, and/or (5) improve product marketing. 

Enterprises may have to be added or deleted to best meet 
ranch goals while living within resource constraints. Selected 
alternatives must be considered relative to resource limita- 
tions, applicable technologies, and enterprise performance 
to achieve total ranch goals. Comparison of enterprises 
requires use of a common resource base. For example, 
animal nd hay enterprises are alternatives for selling sun- 
light energy and soil nutrients accumulated In forage. These 
enterprises are limited by the forage resources and weather 
conditions. The highest and best use of forage resources 
would be the combination of enterprises with the highest 
Total Ranch Gross Margin with due consideration of weather 
and market fluctuations. Enterprises would be compared on 
the basis of GM per stock unit (forage demand) and total 
number of stock units that can be grazed. 

7. Develop detailed production plans and a calendar of 
activities to best accomplish enterprise production or Gross 
Margin needs. These plans establish tactical goals of achieve- 
ment necessary for an enterprise to be most effective in 
contributing to Total Ranch Benefits. Conflicts between 
enterprises are resolved by establishing policies and priori- 
ties. The activities calendar identifies when things should be 
done, when things will happen and what can be expected. 

Throughout the year production standards are established 
for each enterprise to monitor progress toward accomplish- 
ing annual goals. Projected versus actual performance Is 
compared to monitor progress. A stockf low plan is used to 
identify monthly inventory, condition, and expected perfor- 
mance as well as resource needs. 

8. Develop a total projected "Cash Flow" plan by month 
for the ranch. A "cash flow" plan identifies the monthly input, 
output and balance of a resource for more effective alloca- 
tion. Usually this refers to financial cash flow; however, the 
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concept applies to all resources. In addition, a projected 
cash flow identifies future resource needs, thus allowing a 
rancher the opportunity to store resources (cash, feed, for- 
age, etc.) for periods when income or forage growth is not 
likely. Periods of "abundance" can be rationed more effec- 
tively. Through the cash flow type analysis resource uses 
can be monitored and when planned use is compared to 
actual use, crisis situations can be predicted. Forecasting of 
possible resource shortfalls allows a rancher to consider 
"drought" alternatives or loan options, etc. Balance sheets 
and profit/loss statements are used to monitor profits, 
changes in the ranch business, and net worth. 

A grazing plan is a cash flow of forage and land resource 
needs. The plan shows where and when forage will be 
demanded by each enterprise as well as the forage remain- 
ing after each grazing period. The grazing plan would also 
identify for each pasture, resource production needed for 
the enterprise to effectively produce throughout the year. 
The forage demand (forage required) can be compared to 
periodic pasture inventories to forecast shortfalls or oppor- 
tunities to increase production units. 

Resource Allocation 
All resources are limited overtime. Hence, a rancher must 

utilize the appropriate combination of resources without 
resource depletion if future use is necessary. The resource 
cannot be harvested beyond its capability to produce future 
needs. For example, money invested in a savings account at 
10% interest requires a base resource (working capital) of 
$10,000 to yield a harvestable resource of $1,000 annually 
(minus associated costs). To maintain the same gross 
income next year at today's value, assuming a 3% rate of 
inflation, means $300 must be added to the resource base 
each year leaving only $700 for use. A harvest efficiency of 
7% ($700) would be possible without resource deterioration. 
The same principle applies to all renewable resources, e.g., 
range forage, livestock, wildlife, etc. A healthy "working cap- 
ital" is necessary to produce the harvestable product from a 
resource. Depleting the "working capital" will cause next 
year's harvestable resource to decrease. 

Each resource has specific inherent characteristics that 
determine the level of harvest possible under current condi- 
tions without decreasing future potential production. If a 
rancher has to over-graze to meet current debt obligations, 
immediate-to-long term survival is in jeopardy unless prior- 
ity is given to allow range to recover. 

Overstocking to take advantage of short-term opportuni- 
ties can effectively contributeto Total Ranch Benefits. How- 
ever, continued overstocking leads to more crises and loss of 
future productivity. Most ranch resources have to be overex- 
tended at times. Through adequate planning, recovery for a 
resource shortfall can be scheduled and other resource uses 
adjusted. For example, reduced stocking may be necessary 
for range recovery after overextending the forage resource. 
Other enterprises could be used to offset potential losses of 
income during the recovery period. 

Flexibility reduces risk when available resources are below 
normal. When all the forage resource (asset) is allocated to a 
cattle forage demand (liability), stocking rate must be flex- 
ible since forage production is not predictable. Periodic 
adjustments based on current forage supply are necessary 

to prevent over use, increased costs, reduction in enterprise 
performance and potential losses. 

Unused or underused resources offer opportunity to make 
changes or meet unforeseen circumstances. New enter- 
prises or current enterprises may be expanded or added. 
However, if an enterprise is forced to utilize less preferred 
resources, the primary resource will be overutilized first. For 
example, cattle prefer grass. If they are forced to use browse 
as a major diet component, grasses will be overgrazed. 
Dependence on browse to maintain the enterprise increases. 
Continued forced use of browse by cattle decreases grass 
productivity allowing increases of abundant unpalatable 
species. Selection of an enterprise, i.e., deer and/or goats, 
that readily consumes browse may become a better enter- 
prise choice. The same situation exists in rough topography. 
Cattle prefer bottom sites. When forced to use hillsides, the 
most productive grazing areas in a pasture are depleted. 
Hence, a critical resource that is limited prevents full use of 
other resources that are abundant but less preferred. Limited 
capital resources may prevent increasing stocking rates 
even if grass is abundant. 

Where to invest resources, including capital, to obtain the 
best response will vary among ranches. Since most resour- 
ces are limited, they need to be allocated to those uses that 
provide the highest rate of return with lower risk. Investing in 
an enterprise to the point of diminishing return maximizes 
income from that enterprise but fails to consider other alter- 
natives that may return greater income or benefits per unit of 
resource invested. The higher the gross margin per unit of 
production harvested, the greater the value obtained from 
resource improvement, hence more expensive improvement 
practices may become practical. Before improvements are 
made, the enterprise should be as effective in use of the 
existing resources as practical. 

Summary 
Most ranchers today are faced with increasingly frequent 

crisis management decisions. A rancher completely satisfied 
with the current situation need not change but tomorrow 
may be another story. It takes time to change and Total 
Ranch Management requires more in-depth planning and 
application than many ranchers are accustomed to. The rewards 
of this program will depend on the rancher. Ranchers 
should, after implementing a Total Ranch Management plan, 
feel more in control of the ranch and its future. 

Success and failures will continue to impact all ranchers, 
but the real impact will differ depending on the selected 
ranch goals, necessities, available resources, and thorough- 
ness of management. Goal establishment alone "may pro- 
duce growth" (Giles 1981). Facing the sometimes hard facts 
of reality through good planning sometimes "jars us into 
modifying objectives" (Maddux 1984). "Many times I hear, 
My operation is too small for that or too much paper work for 
me.' Planning can be simple, straight-forward and an ongo- 
ing process that fits any size operation. Those who fail to 
take advantage of it are missing a good bet." If it won't work 
on paper how can it work in practice! 

Going through the planning process helps you to identify 
the critical decisions and assumptions. The completeness of 
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Total Ranch Planning should increase with experience and 
understanding. Traditionally, we have trained ranchers In 

Animal Science, Range Management, Wildlife Management, 
Agricultural Economics, etc. All of these disciplines must be 
molded In a logical framework. Total Ranch Benefits can 
only be obtained by thinking and acting in a Total Ranch 
context. Over-emphasis In any phase detracts from the 
ranch operating as a unit and often over-extends some 
resources while under-utilizing other resources. The man- 
ager becomes a resource manager rather than a cattleman, 
sheepman, rangeman, etc. 

The Total Ranch Management concept provides an inte- 
grated approach to ranch management. Success or failure 
still depends on management. Technologies, computers, 
and other "advancements" cannot replace management. 
They are simply tools and alternatives available when and 
where needed. 
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Nuclear Accidents and Rangelands: The Effect of Chernobyl 
on the Grazing Economy of North Wales 

William A. Kerr and Sian Mooney 

Fortunately our experience with the effects of leakages of 
radioactive materials resulting from accidents at nuclear 
power stations is extremely limited. When such an accident 
does occur, as was the case in Chernobyl, USSR, on April26, 
1986, It provides Information which can be utilized to reduce 
the consequences of any future accident. A substantial 
quantity of radioactive material was released into the atmos- 
phere as a result of the explosion at the reactor. It was almost 
a week later on May 2 that radioactivity from Chernobyl was 
detected in the United Kingdom, some 2,000 km from the site 
of the accident. Over the weekend of May 2 and 3 some areas 
of North Wales, Scotland, and Cumbria in northwest Eng- 
land received a heavy rainfall which washed a considerable 
amount of the Chernobyl material out of the atmosphere and 
deposited much higher concentrations of radioactive sub- 
stances on the ground than were experienced in most of the 
remainder of the United Kingdom. Sheep and cattle grazing 
are the predominant form of agricultural production In the 
areas of heavy contamination. Increased radiation levels had 
a major and long-lasting effect on both the existing grazing 

system and the local livestock economies. British officials 
attempting to deal with the problem were hampered at the 
outset by poor or non-existent Information. The experience 
gained, however, provides considerable insights into the 
likely effects of future low level nuclear contamination of 
rangelands and the types of policies which should be imple- 
mented to minimize the resulting disruption. 

The areas of North Wales affected by radiation Include the 
island of Anglesey and parts of the Welsh counties of Gwy- 
nedd, Clywd and Powys, an area of approximately 100 km 
west to east and 90 km north to south. Within the area there 
are approximately 5,100 farms. Livestock raising is the pre- 
dominant agricultural activity. Dairying is conducted on the 
better land with sheep or mixed cattle and sheep operations 
concentrated on the poorer uplands and hills. It is the latter 
areas which were directly affected by the Chernobyl radia- 
tion. The grazing system is known by its Welsh name of 
"hafod a hendre" and Involves the seasonal movements of 
animals from lowland winter pastures to "rough" grazIng on 
largely unimproved hill areas in the summer (Owen 1981). 
Agrostis spp. is the major plant in the grazIng areas. On 
Improved pastures either rye-grass or Agrostis-rye-grass 
mixtures are also common. Fescue-A grostis pastures consti- 
tute the main communities of unimproved hill grazing areas 

The authors are associate professor of agricultural economics, Department of Economics, University of Calgary, Calgary. Canada and research assistant, 
Department of Agricultural Economics and Marketing, University College of 
Wales, Aberystwyth, Wales. At the time of writing the senior author was on 
sabbatical leave at UCW Aberystwyth. 
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(Stapledon 1936). Most farms have varying combinations of 
improved pasture and rough grazing along with small amounts 
of arable land used to produce root crops or grain silage for 
supplemental winter feeding (Jones and Green 1984). 

Between 1977 and 1984 the size of the Welsh sheep breed- 
ing flock increased from 3.1 to 4.4 mIllion ewes. This large 
Increase in animal numbers has meant that the grazing lands 
have had to be more intensively managed (Johns and Haines 
1984) and a finely balanced system has developed to maxim- 
ize the returns from the grazing resource. In general, animal 
management is dictated by the forage cycle. From early 
September to late October ewes finish up the remaining 
forage on the high rough grazing areas and then are brought 
down onto improved pastures for breeding. The in-lamb 
ewes receive a root crop diet supplement to help maintain 
condition until just before lambing in late March. Lambing 
takes place over the next month with continuing diet sup- 
plements, likely silage-based. The ewes with lambs at foot 
are kept on rested Improved pasture until the first flushes on 
the hills in early May. When possible these lowland pastures 
are rested for a year to eliminate intestinal worm parasite 
infestations in the young lambs (Rutter 1975). It is particu- 
larly important that lambs not be put on these pastures late in 
the year as this will lead to high levels of infestation. From 
early May until early September the ewes and lambs are 
moved to open mountain grazing. At this point a delicate 
matching of animals to available forage takes place. Grass 
productivity peaks in mid-June before the lambs are weaned 
and ready for slaughter. As the lambs grow their forage 
requirements increase. To prevent overgrazing, selective 
sell-ofts of lambs take place in late summer and early fall. 
Over the last few years there have been considerably higher 
returns from carrying lambs to finish (Johns and Haines 
1984) and the strategy of Welsh farmers has been to finish as 
many lambs as possible. Early lambs are finished light and 
sold to maximize the remaining forage for late finishers. In 
addition, those lambs which are likely to be extremely slow 
finishers are progressively sold (as stores) to be finished on 
lowland pastures in England and Wales. Again, this is In aid 
of freeing up additional forage so that larger numbers of 
lambs can be finished. Currently 60% of lambs are sold in 
finished condition compared to 20% in the late 1950's (Jones 
1984). When all non-replacement lambs are sold off, the 
ewes are left on the high pastures until late October and the 
grazing cycle begins again. This lengthy description of the graz- 

ing system is necessary to underline the balance between 
available forage and animal numbers. Basically a system has 
developed which has two objectIves: (1) to maximize the 
number of ewes which can be successfully over-wintered 
and (2) to maximize the number of lambs which can be 
finished on the farm. Hence, there is little margin for disrup- 
tions to the system such as resulted from the Chernobyl 
radiation. 

Although a number of radionuclides were detected in the 
Welsh samples of Chernobyl fallout, those of major concern 
were Iodine-i 31, cesium-i 34 and ceslum-137. As soon as the 
escape of radioactive material was confirmed, the British 
government instigated a comprehensive monitoring pro- 
gram. Initially, attention was focused on fresh fruit and 
vegetables plus concentrations of iodine-13i in milk. Al- 
though levels rose in the period immediately following the 
passing of the nuclear cloud, recorded levels were well 
within those established in government safety guidelines. By 
the end of May the Ministry of Agriculture, Fisheries and 
Food (MAFF) was able to report that "levels of iodine-131 in 
milk and vegetables In England and Wales are now very low 
and are continuing to fall." Attention was concentrated on 
the longer-lasting cesium isotopes, particularly cesium-i 37 
with its physical half-life (the period it takes to lose half the 
activity) of 30 years. Cesium-i 34 has a physical half-life of 
two years (O'Flaherty 1986). Although there are a large 
number of relatively confusing measures of radioactivity 
(Willie 1986), the one upon which policy decisions are based 
in Britain is the becquerel (Bq). A becquerel is one radioac- 
tive disintegration per second. The pre-Chernobyl back- 
ground levels for cesium-137 on vegetation were generally 
less than 5 Bq per square metre. In the aftermath of the rain 
showers on May 2 and 3 readings as high as 1,785 Bq per 
square metre were recorded in North Wales. Radioactive 
fallout Is initially deposited on soil, root mats and foliage. It 
may enter the plants either by absorption from the plant's 
surface or indirectly from the soil. Perennials and permanent 
pastures are contaminated more through the plant-base 
than the leaves as a mat of organic material exists on the soil 
surface which traps contamination. 

The immediate problem in the wake of Chernobyl was, 
however, ingestion by livestock of surface cesium deposits 
on the herbage. Radioactive substances enter the body 
primarily through the gut but uptake also occurs in the lungs 
and through skin absorption. With steady intake, the concen- 
tration of the isotopes in tissue will initially Increase and then 
reach a plateau. When ingestion ceases it is gradually elimi- 
nated. Once absorbed in the bloodstream cesium is rapidly 
distributed all over the body with resultant accumulations in 
the kidney and muscle. The biological (as opposed to the 
physical) half-life is a measure of the period after which an 
animal's body contains only half the amount of a particular 
Ingested radioactive element, through excretion. Based on 
existing models the British government expected the half- 
life of cesium in lambs to be about 15 days and for cattle and 
sheep 40 days. It was these estimates upon which policy 
decisions were initially based. 

As part of Its general monitoring program for food, the 
government began sampling slaughter animals for radiation 
levels In early May. Given the large relative body size of cattle 
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and mature sheep, concentration levels were never consi- 
dered sufficient to warrant any policy action. Throughout 
May, however, lamb samples showed increasing levels of 
cesium concentration. These high levels were the result of 
the smaller initial weight of lambs relative to forage intake 
and additional accumulations due to the young animal's 
rapid growth rate. By mid-June sufficient lamb samples in 
North Wales, Cumbria and parts of Scotland were in excess 
of the Ministry "trigger" level of 1,000 Bq per kg and the 
government invoked the powers of the Food and Environ- 
mental Protection Act of 1985 to protect consumers. On 
June 20, 1986, the government issued an order which prohi- 
bited the movement and slaughter of sheep in designated 
areas of North Wales for 21 days. The disruption was 
expected to be short lived. 

So began a wide range of policy initiatives which were to 
affect Welsh sheep farmers and their grazing economy for 
the next six months and which may have repercussions for 
their grasslands into the future. It is important to note, how- 
ever, that the government believed that the disruption would 
be minimal, that most of the effect would take place before 
the need to market lambs to retain the balance between 
animals and forage, and that the policy was based on the 
projections of a relatively short half-life of cesium In lambs. 
In the light of the subsequent experience it would seem 
unlikely that such a policy would again be Initiated. 

Some 2.5 million sheep were affected by the movement 
ban in North Wales. Initially the situation unfolded as the 
government expected. Contamination levels fell sufficiently 
so that the restrictions were removed from 1000 farms on 
July 3 and 750 additional farms on July 10, all within the 
government's original 21-day period. However, even by July 
3 It was clear that in some areas the levels of radiation would 
not fall below the "trigger" levels and the ban was extended 
for a further 21 days. As this would extend well into the 
period when farmers needed to sell some lambs to ensure 
sufficient forage, the Welsh Office Agriculture Department 
(WOAD) began advising farmers to alter their husbandry 
practices. Lambs which were near sale weights were to be 
separated and put on areas with only sufficient forage for 
maintalnance to prevent them from becoming over-fat while 
late lambs were to be allowed to finish out as normal. A 
further 1,300 or so farmers were released in the next banning 
period but it became clear that a number of areas would not 
reach safe levels by the end of July and the ban was extended 
indefinately on July 31. Monitorings continued and all 
through the late summer and fall areas were released from 
the ban as their contamination levels fell below the trigger 
level. By the end of the fat stock season in late October there 
were still 315 restricted farms. 

It Is not yet clear why the computer models used to project 
declining radiation levels were so inaccurate. One possible 
explanation is that the models were constructed using data 
from continually grazed pastures. Hence, once the first 
growth was consumed, subsequent growth was not contam- 
inated and Ingestion virtually ceased. The rough pastures of 
North Wales cannot be continuously grazed and hence 
sheep were progressively moving into new ungrazed areas of 
contaminated forage. Again, however, given the limited 
experience with nuclear contamination no data for such a 
grazing system was available. 

By early August the disruption to the grazing system could 
no longer be ignored. Some farms unable to sell off fat lambs 

to reduce stocking densities, were carrying twice their nor- 
mal number of sheep (Davies, 1986). Land held for winter 
grazing was being used to maintain lambs in condition. 
Further, stock was being forced onto rotation land where 
worm infestations were high, requiring costly additional 
handling to dose the sheep. Winter feed and silage were 
being consumed in some cases. Other farmers were hur- 
riedly seeding late crops of rapeseed to supplement fall and 
winter feeding and the need to import feed was imminent. In 
other words there was a total disruption to the grazing sys- 
tem. On August 13 the government introduced measures to 
alleviate the pressure on grazing. 

The policy introduced was known as a "mark and release" 
scheme. Sheep could be moved and sold from restricted 
areas if they were marked on the top of the head and neck 
with long lasting paint provided by the government. Such 
animals could be sold for further feeding but not slaughter 
and once removed from the restricted areas, could not be 
returned. Areas were categorized according to the severity 
of contamination. Sheep from "low deposit areas" (LDA) 
were to be marked in green while those from high deposit 
areas (HDA) were to be marked with blue. As sheep are not 
individually identifiable by the use of ear tags or tatoos, no 
sheep from either LDAs or HDA5 could be slaughtered until 
all areas with the same designation were de-restricted. In 
other words as the place of origin of individual sheep could 
not be identified, no sheep from, say an LDA could be 
slaughtered until all LDAs were declared safe. Clearly those 
purchasing such sheep were taking a considerable risk. 
First, it was not clear how long such lambs would have to be 
held, thereby putting their own grazing systems at risk. 
Second, as many of the lambs from the restricted areas were 
already In fat condition, holding them longer could only lead 
to overfinishing and price discounts. Of course individual 
purchasers assessed these risks and marked lambs were 
heavily discounted in the market. The government did offer 
sellers compensation for the discounts but these were poorly 
structured to encourage good grazing management. In any 
case, farmers, especially in LDAs, were now faced with a 
difficult choice—either mark and sell their lambs and wait for 
the, as yet, poorly defined compensation or hold on to the 
animals, not mark them and hope that their areas would be 
de-restricted quickly. In fact this choice was explicitly put to 
farmers by the government in its statement of August 13 
whereby "farmers should consider very carefully whether 
they should apply for consent (to mark and release) now or 
to wait until the area in which their flocks are located Is 
cleared from restriction". Such a lack of clear direction no 
doubt encouraged some farmers to hold on to their stock and 
to continue overgrazing. It was not until September 29 that 
all of the LDAs were declared to be within the guidelines and 
green marked lambs could be slaughtered. At year's end 
some HDAs were still restricted. 

Initially there were concerns about feeding contaminated 
silage but quick and extensive testing allayed any fears by 
the end of September and farmers were able to reduce some 
of the pressure on the grazing land by early feeding of silage. 
By the end of September there were still an estimated 
135,000 sheep which had not yet been removed from res- 
tricted areas. Testing of live sheep scanners—known as scin- 
tillation detectors—had been ongoing and by mid-October 
live monitoring of sheep was undertaken on a limited basis. 
Priority was given to areas with near safe levels and individ- 
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ua$ flocks were tested and safe sheep marked and released. 
By early December almost all animals which needed to be 
moved had been tested and sufficient monitors were availa- 
ble to undertake the final act, to scan those sheep sold off the 
HDAs which were outside the restricted areas and had been 
awaiting slaughter clearance since, In some cases, mid- 
August. Clearly the radiation policy had been overtaken by 
events and the persistent high levels of contamination in 
some areas required continued modifications to the scheme. 
Given the constraints to manpower and equipment and the 
sheer magnitude of the administration of the sheep move- 
ment regulations the apparent slowness of the government 
reaction is understandable and in and of itself probably not 
excessively damaging to the range resource. However, com- 
bined with the deficiencies of the compensation scheme, 
considerably more damage was done than was probably 
necessary. 

It should be made clear that the British government was 
under no obligation to pay compensation to farmers as a 
result of the Chernobyl accident. Under the Wildlife and 
Countryside Act of 1981 and according to the Minister of 
Agriculture, it is the established principle that the "polluter 
pays." Given, however, that the polluter was the USSR, the 
need to compensate farmers was recognized from the earli- 
est statements of the government. Under such circumstan- 
ces compensation became a much more discretionary mat- 
ter. The adequacy of the compensation is disputed but it Is 
clear that the methods of compensation and their adminis- 
tration were selected primarily on considerations such as 
equity, simplicity and budget rather than the encouragement 
of activities to better manage a stressed resource. Compen- 
sation had three elements. The first provided a payment for 
the price loss resulting from lambs which become overf in- 
ished due to the restrictions. The second provided compen- 
sation for the discount received for marked sheep after the 
instigation of the "mark and release" scheme. The major 
problem with these two schemes was the lag between mar- 
keting and payment. The marketing delay caused consider- 
able cash flow problems and the delay until payment made it 
more difficult for operators to bring in additional feed to 
alleviate the pressure on grazing resources. In the case of the 
second program this cash flow delay further encouraged 
farmers to hold on to their sheep in the hope that their area 
would be de-restricted and they would be able to receive the 
full market price immediately. This led to continued over- 
grazing. It would seem that some means could have been 
devised so that the subsidies were received within a day or 
two of sale. It is, however, the third aspect of compensation 
which was the least desirable in terms of resource manage- 
ment. This payment was to compensate for extra costs 
incurred-especially expenditures on feed. To encourage 
good resource management such compensation should 
have been implemented very early and it should have been 
tied directly to the importation of additional feed. This would 
have encouraged such imports and had the direct effect of 
reducing grazing pressure. In the end a headage payment 
was decided upon, no doubt for administrative convenience. 
Further, the government was exceedingly reluctant to under- 
take such a commitment and no announcement was made 
until September 24 with the actual levels not set until the 
details had been negotiated with the farmers' unions. Hence, 
farmers were left from late June until early October with no 

assurance that any feed costs incurred to reduce the stress 
on the grazing resource would be recoverable. It is not sur- 
prising that this, combined with uncertainty regarding prices 
and severe cash flow problems, caused many farmers to 
reduce expenses as far as possible and put most of the 
burden of the Chernobyl disaster on the grazing resource. 

It remains to be seen what the long-term ramifications for 
the grazing economy will be. It will be the spring of 1987 
before the effects on ewe condition and lambing rates of a 
winter on less forage will become apparent. Further, whether 
or not there will be carryover effects of the radiation into the 
summer of 1987 cannot be as yet assessed. However, some 
clear lessons are already suggested for any future nuclear 
contamination of rangelands wherever they occur. 

First, if at all possible, market animals should be moved off 
of contaminated grazing as soon as possible. Movement to 
uncontaminated pasture will prevent the build up of radioac- 
tive material in such animals and relieve pressure on the 
grazing resource. At low levels of radiation breeding animals 
can be kept on the range to graze off contaminated grass. 
Second, if no uncontaminated areas are available then 
market animals should be sold at the appropriate time with 
full compensation and destroyed. This was actually sug- 
gested by some Welsh farm organizations but not accepted 
by the government. This would again reduce pressure on the 
range and might also help allay consumer fears that contam- 
inated meat was finding its way to market. Third, any com- 
pensation scheme should be designed to explicitly include 
incentives to better manage the grazing resource. Fourth, 
the experience gained in Wales could lead to immediate 
calibration of live monitoring equipment and help alleviate 
many of the delays and disruptions caused by the post- 
slaughter sampling method. Large quantities of data will 
soon be available from Wales and other areas of the United 
Kingdom where contamination was heavy, as well as many 
areas of western Europe. Efforts should be made to acquire 
such information by organizations such as the Society for 
Range Management and others concerned with manage- 
ment of rangeland resources and studies encouraged to 
determine the applicability for local cattle and sheep opera- 
tions. Only in this way will the extremely costly information 
arising from the Chernobyl accident not be wasted. 
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An Approach for Setting the Stocking Rate 
Jerry L. Holechek 

One of the most basic problems confronting the range 
manager concerns determination of the correct stocking on 
different ranges. Although this problem has received consid- 
erable attention since the beginning of scientific range man- 
agement in the early 1900's, specIfic procedures or approach- 
es to solve this problem beyond trial and adjustment are 
generally unavailable. 

On yearlong ranges, most decisions regarding adjustment 
in stocking rates are made at the end of the growing season 
in the fall. The standing crop is estimated and animal 
numbers are adjusted so a minimum residue of dry matter 
remains prior to the time that growth is initiated the following 
year. The premise here is that a certain minimum level of dry 
matter should always be present on a particular range to 

Author is professor of range science. Department of Animal and Range 
Sciences, New Mexico State University, Las Cruces 88003. 

TabI. 1. UtIlization guld.lln.s for dlff.rnt rang. typ.. In the USA. 

maintain the soil, forage plant vigor, livestock diet quality, 
and wildlife habitat. 

Critical dry matter residue levels have been derived for 
some range types in the United States. Enough information 
is available that they can be deduced for others. In the short- 
grass prairie country of eastern Colorado, 300 lb will give 
maximum economic returns and maintain forage produc- 
tion. On southeastern Oregon big sagebrush ranges, grass 
residues of 160 lb/acre should maintain or improve range 
condition on most sites. In the California annual grassland 
type, from 250-1,100 lb/acre of minimum residue are needed, 
depending on the site. 

Considerable information is available on the percent utili- 
zation various ranges In the United States can withstand 
under continuous orseason-long grazing. These studies are 
summarized in Table 1. Shown are the average degree of use 

Average annual 

precipitation 
CM In 

% Use of Key Species' 
for Moderate Grazing Range Types References 

10-13 4-8 25-35 Salt Desert Shrubland 
True Desert (Mojave) 

Hutchings and Stewart 1953 
Hughes 1982 

13-30 8-12 30-40 Semidesert Grass and Shrubland Paulsen and Ares 1961 
Vaientine 1970 
Martin and Cable 1974 

13-30 8-12 30-40 Sagebrush Grassland Pechanec and Stewart 1949 
Laycock and Conrad 1981 

30-50 12-20 30-40 Paiouse Prairie (Bunchgrass) Pickford and Reid 1948 
Skovlin et al. 1978 

25-100 10-16 40-50 Shortgrass Prairie Kllpple and Costello 1960 
Burzlaff and HarrIs 1969 

25-100 10-40 50-60 California Annual Grassland Hooper and Heady 1970 
Bartolome et al. 1980 
Rosiere 1987 

40-65 16-25 40-50 Northern Mixed Prairie Sarvis 1941 
Lewis et al. 1956 
Houston and Woodward 1966 
Smoliak 1974 

40-65 15-25 40-50 Southern Mixed Prairie McI Ivain and Shoop 1965 
Kothman et aI. 1975 
Heltschmidt et al. 1987 

40-1 30 16-50 30-40 Coniferous Forest Pickford and Reid 1948 
Johnson 1953 
Skovlin et al. 1976 

40-1 30 16-50 30-40 Mountain Shrubiand Pickford and Reid 1948 
Skovlin et al. 1976 

40-130 16-50 30-40 Oak Woodland Merrill and Miller 1961 
40-1 30 16-50 20-30 Alpine Tundra Thilenius 1979 
65-100 25-40 45-55 Tall Grass Prairie Herbei and Anderson 1959 

100-175 40-70 50-60 Southern Pine Forest Pearson and Whitaker 1974 
100-175 40-70 50-60 Eastern Deciduous Forest 

'Ranges in good condition and/or grazed during the dormant season can withstand the higher utilization level, while those in poor condition or grazed during active growth should receive the lower utilization level. 
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the primary forage species can sustain without loss of 
productivity. 

Some conclusions can be drawn from these studies deal- 
ing with intensity. Desert shrubland characterized by ranges 
such as the sagebrush grassland, Chihuahuan desert, and 
the Mojave Desert with under 12 inches of average annual 
precipitation can withstand between 25 and 35% use of the 
primary forage species, depending on the condition of the 
range, type of grazing system, season of use, and degree of 
aridity. The grassland ranges that receive 12-25 inches such 
as the shortgrass prairie can sustain 35-45% use. Humid 
ranges receiving over 25 inches average annual precipitation 
such as the tallgrass prairie and southern pine forest can 
withstand 45-60% use. Studies from California and Africa 
show that annual grasslands can generally withstand higher 
grazing intensities (50-60%) than perennial grasslands. The 
general guideline of take half and leave half of the current 
season's growth recommended by early range managers 
appears applicable only to humid and annual grassland 
ranges. 

The other question regarding what grazing intensity to 
select concerns livestock production. Several studies reviewed 
by Holechek et al. (1988) show heavy grazing invariably 
leads to a gradual loss in forage productivity, high death 
losses and higher costs for supplemental feed In drought 
years. Table 2 shows two examples of stocking rate influen- 
ces on livestock production and economic returns. Based on 

TabI. 2. influence of grazing intensIty on winter sheep production 
at the Desert Experimental Rang. in Utah and cattle production at 
the Central Great Plains Experimental Rang. In Colorado. 

Heavy Moderate 
Grazing Grazing 

Sheep-Desert Experimental 

Utilization, % 
Range, Utah' 

68 35 
Ewe weight change (fall +1.1 +9.3 

to sprIng), lbs 
Average fleece weIght, lbs 9.68 10.63 
Lamb, crop, % 79 88 
Death loss, % 8.1 3.1 
Net income, (3,000 head flock), $ 5,072 10,390 
Net Income per ewe, $ 1.69 3.45 

Yearling Heifers - Central 
Great Plains Experimental 

Utilization, % 
Range, Colorado2 

60 40 
Death loss, % 1.43 .33 
Gross income (acre), $ 1.54 1.93 
Gross income (heifer), $ 81.22 96.02 

'Date from Hutchings and Stewart (1953). 
2Data from XlippIe and Costello (1960). 

a survey of available literature considering forage productiv- 
ity, livestock productivity, and net economic returns, it is 
suggested that desert shrubland ranges be assigned a 30% 
level of use, arid grasslands a 40% level of use, humid grass- 
lands a 50% level of use, and annual grasslands a55% level of 
use when Initial stocking rates are being established and 
grazing intensity information is unavailable for the ranges 
involved. 

Knowledge of average forage production on a range over a 
series of years is considered necessary for any estimate of 
long-term grazing capacity. Forage fluctuates considerably 
between years in response to changing climatic conditions. 
On ranges dominated by perennial forages, a 30% downward 
adjustment of standing crop at the end of the growing season 
should give a reasonable estimate of average long-term for- 
age production if growing conditions are considered good 
(more than 125% of annual average precipitation), whereas 
an upward adjustment of 30% should work well when grow- 
ing conditions are poor (less than 70% of average annual 
precipitation). In years when precipitation deviates by 50% 
or more from the average, reliable estimates of grazing 
capacity In most cases will not be possible. These adjust- 
ments are suggested after reviewing several studies that 
show forage fluctuations of about 30% from the mean In 

good and poor years (Hutchings and Stewart 1953, Klipple 
and Costello 1960, Pearson and Witaker 1974, Smoliak 
1971). 

In rough, rugged terrain, cattle congregate on the more 
convenient, flat areas such as valley bottoms, riparian zones, 
and ridgetops. Forage on the steeper slopes (over 60%) 
receive little or no use by cattle and these areas must be 
deleted from the grazable land area. Table 3 gives guidelines 
on grazing capacity adjustments for slope. 

Table 3. Sugg.sted reductions In cattl. grazing capacIty for differ- 
ent percentages of slope. 

% Slope % Reduction In Grazing Capacity' 

0-10 No Reduction 
11-30 30 
31-60 60 
Over6O 100 

(Consider These Slopes Ungrazable) 

'Supporting literature Includes Mueggler (1965), Cook (1966), and Gillen et al. 

Because of the smaller size, greater agility, and stronger 
climbing instinct, sheep and goats make much better use of 
rugged terrain than cattle. In most cases, sheep are under 
control of a herder and can be readily forced to use the 
steeper hillsides, minimizing overuse of the valley bottoms. A 
New Mexico study found sheep on winter range uniformly 
used slopes of less than 45%. However, utilization was 
sharply reduced when slopes exceeded 45% (McDaniel and 
Tiedeman 1981). Based on their study, slopes greater than 
45% should be considered unusable by sheep, but little or no 
adjustment appears necessary for slopes under 45%. 

Failure to adjust stocking rates for travel distance to water 
has resulted in considerable range degradation, particularly 
in the hot, arid rangeiands of the southwestern United 
States, parts of Australia, and in the Sahel region of Africa. 
On the cold desert ranges of the lntermountaln United 
States, snow reduces water availability problems in winter. 

Several studies show cattle make little use of areas farther 
than two miles from water. Table 4 provides guidelines on 
adjustments in cattle stocking rates as distance from water 
increases. Unlike cattle, sheep and goats do not require 
water every day. They will readily use areas that are two or 
more miles from water, based on a New Mexico study 
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Table 4. Suggested reductions in grazing capacity with distance 
from water. 

Distance from Water, Miles % Reduction In Grazing Capacity' 
0-1 None 
1-2 50 

2 100 

(Consider This Area Ungrazabie) 

'Supporting literature includes Valentine (1947), Martin and Ward (1973), 
Squires (1973) and Beck (1978). 

(McDaniel and Tiedeman 1981). 
The key-plant and key-area concepts have proven highly 

useful to managers in evaluating grazing effects on range 
vegetation. A key species Is one whose use indicates the 
degree of use of the associated species and is important in 
the management program. Key management species are 
those on which the grazing management of a specific range 
Is based. The key species and key area serve as indicators of 
management effectiveness. Generally, when the key species 
and key area are considered properly used, the entire pas- 
ture is considered correctly used. 

In most cases, one to three plant species are used as key 
species. These plants should be abundant, productive, and 
palatable. They should provide the bulk of the forage for the 
grazing animals within the pasture. The ice-cream plants are 
not used because of their scarcity and low resistance to 
grazing. Conditions do exist where the climax plants are not 
the most desirable or In which a reduction in stocking rate 
will not restore the climax plants within a reasonable time 
frame (5-15 years). In these cases, a palatable increaser plant 
may be selected as a key species. It Is important to recognize 
that key species for one type of animal may be different than 
those for another type due to differences in food habits. As 
an example, bitterbrush is the key species for mule deer on 
many eastern Oregon ranges, but the key species for cattle 
on these ranges is bluebunch wheatgrass. The key species 
for elk would be Idaho fescue. Under the key species 
approach, secondary forage species, i.e., sandberg blue- 
grass in eastern Oregon, will receive the light use (10-25%); 
key species (bluebunch wheatgrass) will receive moderate 
use (30-40%); whereas, the ice cream plants (arrowleaf 
balsamroot) may be used excessively (over 40%). 

The key area is a portion of range which, because of Its 
location, grazing or browsing value, and/or use, serves as an 
indicative sample of range conditions, trend or degree of 
seasonal use. The key area guides the general management 
of the entire area of which it is part. 

The key area concept is based on the premise that no 
range of appreciable size will be uniformly utilized. Even 
under light grazing intensities, areas around watering points, 
salt grounds, valley bottoms, and driveways will often be 
heavily used. These preferred areas are referred to as sacri- 
fice areas because setting stocking rates for proper use of 
these areas will result In underuse of the bulk of the pasture. 
A major objective of specialized grazing systems isto minim- 
ize the size of sacrifice areas and provide them with periodic 
opportunity for recovery (Holechek 1983). 

When selecting the key area, parts of the pasture remote 
from water, on steep slopes, orwith poor accessibility due to 

physical barriers should be disregarded. Proper use of these 
areas will generally result in destructive grazing of most of 
the pasture. These areas should be omitted when carrying 
capacity is estimated. The success of range management 
practices within a pasture is usually judged by the response 
of the key plant species on the key area. 

in recent years, considerable information has become 
available on daily forage intake by ruminant animals (Table 
5). Ruminants consume about 2% of their body weight per 
day In dry matter when data are averaged across periods 
when forage Is dormant and actively growing. If a range is to 

Table 5. DaIly dry matter consumption by various range animals 
based on their body weight. 

Animal 

Animal 
Weight 

lb' 

Daily Dry 
Matter 

Intake, lb 

Animal Unit 
Equivalents 

(A Ui) 
Cattle (Mature) 1,000 20.0 1.00 
Cattle (Yearling) 750 15.0 .75 
Sheep 150 3.0 .15 
Goat 100 2.0 .10 
Horse 1,200 36.0 1.80 
Donkey 700 21.0 1.05 
Bison 1800 36.0 1.80 
Elk 700 14.0 .70 
Moose 1,200 24.0 1.20 
Bighorn Sheep 180 3.6 .18 
Muie Deer 150 3.0 .15 
White-tailed Deer 100 2.0 .10 
Pronghorn Antelope 120 2.4 .12 
Caribou 400 8.0 .40 

'Average weight of mature male and female animal. 

be grazed only during the dormant period when forage is low 
in quality, it is suggested that daily forage demand is 1.5% 
body weight, while during active growth when forage is high 
in quality, 2.5% is suggested. 

Because horses and donkeys have monogastric digestive 
systems with enlarged cecums, they can consume more for- 
age per unit body weight than ruminants. Daily intake by 
horses and donkeys is about 3% body weight for most 
forages. 

Once information Is obtained on average standing crop of 
grazable forage, total amount of grazable area in the pasture, 
level of grazing intensity the pasture can sustain, and aver- 
age weight of the animals to be grazed, a stocking rate can be 
calculated. Hypothetical situations will be used to demon- 
strate use of the above information. 

Situation I 
Our first situation will involve a shortgrass prairie (blue 

grama) range in northeastern New Mexico with the following 
characteristics: 
1. Range condition good 
2. Annual average precipitation 14 inches 
3. Total precipitation during previous 12 months = 10.5 

inches 
4. Total area in pasture = 1,000 acres 
5. Physical characteristics: 

a) Flat terrain 
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No part of pasture is over two miles from water 
6. Time of year = end of growing season (October 1) 
7. Average forage standing crop 800 lb/acre (assume 

ungrazed) 
8. Period of use yearlong 
9. Type of livestock operation cow/calf 

10. Size of cows = 900 lb 
Question: How many cows should you have in your base 
herd: 

Calculation of Total Usable Forage 
Forage production (lb/acre) X percent allowable use 
X area (acre) Total forage (Ib) available for grazing 

800 X .45 X 1,000 = 360,000 lb 
Calculation of Forage Demand 

Weight of cows (lb) X daily dry matter intake 
(% body weight) X number of days pasture will be grazed 

Forage demand (Ib) per cow per year 
900 X .02 X 365 6,570 lb 

Calculation of Stocking Rate 
Total usable forage (lb) ± 6,570 55 cows 

Since one bull is recommended per 20 cows, this range 
would support a base herd of 52 cows and 3 bulls. No 
adjustments are needed for slope, distance from water or 
drought. 

Situation 2 
This situation will involve a summer range in the moun- 

tains or northeastern Oregon grazed by cattle with the fol- 
lowing characteristics: 
1. Range condition fair 
2. Annual average precipitation = 18 inches 
3. Total precipitation during previous 12 months 24 

inches (133% of annual average) 
4. Key forage Idaho fescue 
5. Total area in pasture 3,000 acres 
6. Physical characteristics: 

a) Rugged terrain: 40% of area 0—10% slope 
20% of area = 11—30% slope 
30% of area = 31 —60% slope 
10% of area = over 60% slope 

b) No part of pasture more than two miles from water 
7. Time of year = end of growing season (September 15) 
8. Average forage standing crop 600 lb/acre (assume 

ungrazed) 
9. Period of use = 120 days 1 June to 30 September) 

10. Type of livestock yearling steers 
11. Weight of yearlings 650 lb 

Questions: How many yearling steers will this range carry? 

Calculation of Total Usable Forage 
Forage production (lb/acre) X percent allowable use 
X area (acre) = total forage (Ib) available for grazing 

600 X .30 X 3,000 540,000 lb 

Calculation of Forage Demand 

Weight of steers (Ib) X daily dry matter intake 
(%) body weight X number of days pasture will be grazed 

Forage demand (Ib) per steer for the grazing season 
650 X .02 X 120 = 1,560 lb 

Calculation of Stocking Rate 

Total usable forage (Ib) ÷ 1,560 = 346 steers 

Adjustment for Above-average Precipitation 
346 steers 

.7o (30% reduction due to precipitation 133% of annual 

average during previous 12 months) 
steers (grazing capacity adjusted for previous year's 
growing conditions) 

Adjustment for Slope 

[Amount of area with 0-10% slope (40%) X adjustment for slope 
(100—0] + 

[Amount of area with 11-30% slope (20%) X adjustment for slope 
(100-301+ 

[Amount of area with 31-60% slope (30%) X adjustment for slope 
(100—70] + 

[Amount of area with 60-10% slope (10%) X adjustment for slope 
(100-100] 

X [242 steers] adjusted grazing capacity of pasture. 

[.40 Xl] +[.2 X .7][.3 X .3] + [.1 X 0] X 242 = 152 steers 

It is recognized on this range that forage productivity will 
vary between the different types of terrain. Further, forage 
losses to rabbits, game animals, rodents, insects and tramp- 
ling by livestock can be substantial on some ranges. The 
stocking rate we have calculated will probably have to be 
further adjusted as experience is gained with actual animal 
use of the pasture. 

The procedures previously discussed provide some guide- 
lines for establishing an initial stocking rate for a particular 
range that can be adjusted as experience is gained. It is 
important to recognize there is no substitute for experience. 
Local ranchers, state extension personnel, and Soil Conser- 
vation Service personnel can provide useful advice on set- 
ting initial stocking rates to new ranch owners. 

Downward trends in range condition are not always due to 
overgrazing. A few small exclosures (2-6 acre) on key graz- 
ing areas on a ranch can be useful in separating climatic from 
grazing influences. The utilization guidelines devloped are 
based on long-term studies involving five or more years. 
Data from several studies show that underuse in wet years 
will compensate for some overuse in dry years, even on 
desert ranges. 
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SRM Trivia 
Question: Which SRM members are several months behind on 
up-to-date techniques which can be found in JRMor Rangelands? 
Answer: Those who didn't send in a a four week notice of their 
change of address to SRM, 1839 York Street, Denver, CO 80206. 
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The Coordinated Resource Management Planning (CRMP) 
Process—A Viewpoint 

Raymond A. Demarchi 

EdItor's Note: SAM and the Nat'l Assoc. Conservation Districts are 
Jointly promoting the coordinated resource management planning 
(CAMP) process. This Viewpoint analytically assesses a hugh CAMP 
program which began In mid 1975 and is on-going. Nowhere has the 
CAMP process been tested more thoroughly under extreme condi- 
tions as in the Kootenay Aeglon of British Columbia. 

The use of the coordinated resource management plan- 
ning (CAMP) process in the Province of British Columbia, 
Canada, has had significant beneficial effects on wildlife 
habitats, range and forestry. Examples could be cited from 
the various regions of the Province, particularly the Koote- 
nay, Okanagan, Thompson-Nicola and Chilcotin-Cariboo 
regions. However, nowhere in the Province has CAMP pro- 
duced more pronounced effects to renewable resources and 
their management than in the Rocky Mountain Trench of the 
East Kootenay. 

CAMP must be examined in the light of the geographical, 
ecological, social, political and economic conditions in the 
particular area where it has been applied. British Columbia is 
a province which consists largely of rugged, mountainous 
terrain or high plateaus with few low elevation valleys and 
plateaus suitable for human settlement. Most of this land— 
fully 92.5 percent—is publicly owned Crown land which is 
administered by the provincial government. Thus, a single 
provincial government owns and controls a land area con- 
sisting of more than 216 million acres. However, less than 
five percent of this land base is situated in valley bottoms in 
the southern half of the province and it is within these limited 
valleys that the numerous land use interests compete for 
land, resources and space. 

The various provincial government agencies created to 
administer these public lands have conflicting mandates and 
the various resource interests often individually seek to max- 
imize returns from their resource-use activities at the expense 
of others. Several attempts to develop a provincial land use 
management strategy have produced mixed results as public 
land ownership and land use planning appeared to be 
construed as "interference to progress". 

The absence of any orderly approach to land use man- 
agement has bred considerable conflict and controversy 
amongst user groups. The Rocky Mountain Trend of the East 
Kootenay region is a microcosm of the land use problem 
found almost everywhere else in the province with the excep- 
tion of estuarian ones. Government ministry initiatives to 
maximize wood fibre, livestock, wildlife and recreation all on 

the same acre all at the same time from land of variable 
capability has given the East Kootenay Region the reputa- 
tion of being one of the most controversial if not hostile 
environments in which to practice forestry, operate a cattle 
ranch or to manage range or wildlife in the province. Other 
government and private initiatives such as hydro electric 
reservoir, utility and transportation corridor projects and 
urban, industrial and commercial recreational developments, 
mostly unplanned and often unilaterally imposed, have 
reduced the resource land base and heightened competition 
for remaining land and resources. 

The uses made of the remaining public lands in the Rocky 
Mountain Trench—some 500,000 acres—are both varied and 
intensive. The opportunity to use these public lands for fores- 
try, grazing, hunting and general recreation is often taken for 
granted by some individuals and user groups as no legisla- 
tion yet exists which formally protects these lands from alie- 
nation (sale to the private sector mainly for residential use) 
or commits them to long-term resource management. The 
connection between resource availability and the mainte- 
nance of a productive, properly managed and legally pro- 
tected public land base has just not occurred to many peo- 
ple. Others, upon learning of this for this first time, are 
astounded to learn that the provincial government has never 
developed a policy which would uphold retention of impor- 
tant resource lands in public ownership or a land use plan or 
strategy which would provide the basis for an improved sys- 
tem of resource management planning. 

Perhaps this problematical situation on public lands in 
British Columbia is not unique. Certainly the province does 
not suffer from the same sort of complicated, multiple 
ownership of lands prevalent in the western United States or 
the overlapping jurisdictions of federal and state administra- 
tions. Superficially at least, the situation in British Columbia 
could be more readily resolved and the considerable ener- 
gies spent in conflict and debate could be channelled 
towards developing commonly shared or non-conflicting 
goals and in resolving technical problems of public resource 
management in the province. 

Before discussing the benefits from CAMP, it is worthwhile 
examining the differences between strategical land use 

planning and operational resource management planning. 
These terms, strategic and operational and land use and 
resource management, refer to the two basic levels of plan- 
ning and are not mere planners' jargon. Strategic land use 
plans establish which land uses and how much of each use 
can and ultimately will be produced on a given planning unit. 
Although the data that are fed into the decision-making pro- 
cess may be edited, collated and analyzed by public em- 

The author is regional wildlife biologist, Fish and Wildlife Branch. Ministry of 
Environment and Parka, Cranbrook, B.C., Canada. He has personally helped 
develop 25 coordinated plans which cover over 80 percent of the Rocky 
Mountain Trench—about 500,000 acres—in the Kootenay Region which lies in 
southeastern B.C. and extends from the U.S. border northward to Windmere 
Lake north of Radium Hot Springs, B.C. 
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ployees and private consultants, the ultimate decisions as to 
where and how much are political. Operational planning, 
such as coordinated resource management planning, must 
follow from official land use plans and strategies as It is the 
operational CRMP which sets out how and by whom the 
goals Identified in the strategic land use plan are to be 
achieved. Because CAMP is essentially operational planning 
at the tree falling, cattle grazing, shrub burning, dirt moving 
level, the Implementation of CAMP in the absence of a land 
use plan or strategy will ultimately lead to conflict and 
controversy. 

This is the stage upon which CAMP was introduced to the 
East Kootenay Aegion In British Columbia in June 1975 and 
which led to conflict and controversy between resource 
agencies and uses after the benefits of CAMP first began to 
appear. Despite these shortcomings and the controversies 
which occurred, the benefits of CRMP are significant and 
would have been even greater If introduced after a land use 
strategy had been adopted by senior government. 

The CAMP process, as well as defining the individual 
agency goals and objectives of distinct units of land, pro- 
vided a forum whereby provincial government resource 
planners and managers could exchange information and 
resolve Issues before they were escalated to senior bureau- 
cratic or even political levels. Licenced or permitted resource 
users such as loggers and grazing permittees were included 
In the planning process thus removing a major obstacle 
towards integrated resource management—that of creating 
political Issues of minor events by making decisions regard- 
ing public resources without consulting with the authorized 
users. 

The impetus for CAMP in the East Kootenay was greater 
particularly when it became obvious that many of the con- 
cerns of resource users and managers were shared by either 
all or the majority of them. Examples of concerns shared 
between two or more resource interests include: (1) protec- 
tIon of the public land base from alienation or inimical land 
uses (there is little point in arguing over who gets to bat first 
when City Hall is planning to convert the ball park into a 
parking lot); (2) failure to replace periodic natural wildfires in 
fire-dependent plant communities with prescribed burning 
or planned forest harvesting (I.e., Smokey Bear syndrome); 
(3) severe overuse of preferred range sites by livestock as a 
result of improper livestock distribution and, conversely, 
underutilized sites; (4) soil erosion and water quality degra- 
dation; (5) unregulated off-road vehicle use; and (6) un- 
planned off-road vehicle use; and (6) unplanned develop- 
ments and land alienations (I.e., the absence of a land use 
plan). 

The benefits which accrued from the CAMP process were 
numerous and not always easily measured. While monitor- 
ing procedures were established and funded to measure the 
improved trend In range condition and productivity, no such 
procedures were introduced for measuring net benefits from 
Increased beef or wildlife production. Specific timber yield 
monitoring was not pursued although records remain on file 
which can be used at some future date and the growing 
forest crop can be evaluated If and when such a monitoring 
program Is established. 

Improved livestock grazing systems allowed greater con- 

trol and flexibility In designing prescribed logging and burn- 
ing regimes, particularly when relief from livestock overgraz- 
ing was made possible by the acquisition by the government 
of several private improved pastures. This, in turn, led to even 
greater improvements in range condition and productivity 
and, again, in turn, to improved calf crops and beef produc- 
tion. Thinning and burning conifer stands, particularly pon- 
derosa pine and Douglas-fir, increased timber yields and 
improved both forage and cover for whitetailed deer, mule 
deer, elk and bighorn sheep which winter in the Rocky Moun- 
tain Trench. 

As yields of forage, wood fibre and wildlife began to 
improve along with new grazing, logging and big game hunt- 
ing opportunities, demands for these resources once again 
began to increase. The tendency of most resource managers 
is to try to maximize the yield of the particular resource that 
they are paid to manage while specific resource user and 
advocacy groups seek to maximize their share without con- 
cern for the impacts that their activities and demands have 
on others. The "tragedy of the commons" began to repeat 
itself as the various resource factions began to lobby for an 
increased share of the improved, expanded resource pie. 

British Columbia economy depends in large measure on 
its renewable resource base. Improving the yield of resour- 
ces through coordinated resource management planning 
redistributes wealth and improves regional economies. CAMP 
suffered during the period 1979 to 1986 as a result of a lack of 
government policy which led to an erosion of the cooperative 
spirit necessary to sustain CAMP. However, the underlying 
principle of CAMP is cooperation and one side benefit of 
CRMP is information exchange. As the resource managers 
had learned to work together, to trust one another, to under- 
stand better their agencies' separate and collective goals and 
problems and as there is obviously more to be gained by 
working together to solve common problems than In expend- 
ing energy defining conflicting goals and objectives, CAMP 
survived these troubled years and continues as an important 
resource management procedure in the East Kootenay 
Region, albeit at a reduced level. 

In summary, the benefits from CRMP are: improved forest, 
range and wildlife resources, improved livestock grazing 
systems on restored (or recovering) rangelands, improved 
wildlife habitats and improved water quality, all leading to 
increased and stable yields of all renewable resources 
including fish, wildlife, beef and wood fibre. 

North Americans, both in Canada and the U.S., have much 
to learn about resource management whether it be forestry, 
range, wildlife or fisheries. Examples of poor land use and 
resource husbandry are still too common. Integrating man- 
agement and use of two or more resources on the same land 
unit is even more complex. A decade or two ago we had the 
excuse of saying that we simply did not have a better way. 
That excuse is no longer valid. We do have a better way—CAMP. 
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Development and Implementation of the Oregon Range 
Evaluation Project 

H. Reed Sanderson, Thomas M. Quigley, and Louis A. Spink 

The objective of the Oregon Range Evaluation Project 
(EVAL) was to determine the most cost-effective way to 
increase herbage and browse for livestock and to determine 
the effects of range management strategies on water quan- 
tity and quality and consequences for the local economy. 
This project was developed as a result of a 1970 study, "The 
Nation's Range Resources—A Forest-Range Environmental 
Study" (Forest-Range Task Force 1972), which reviewed the 
forest and rangelands in the 48 adjacent United States to 
determine the production of animal unit months (AUM's) of 
grazing and 21 associated products and benefits. The 
assembled information was used to construct and model 
alternate sets of goals and to evaluate the minimum cost of 
each set under different political, social, environmental, and 
economic targets. The Chief of the USDA Forest Service, on 
the basis of this study, began the Accelerated Range Pro- 
gram in November1973. This program included large-scale 
testing to confirm or adjust assumptions made in the Task 
Force Report. Data from evaluation areas were to be used to 
make appropriate adjustments in the Accelerated Range 
Program. 

The Grant County (Oregon) Resource Council, the Grant 
County commissioners, and others interested in resources 
in Grant County have been concerned about resource 
development and improvement of the county's economic 
situation. Grant County's economy Is based on natural 
resources, and county groups have worked diligently to 
develop and maintain them. The groups saw the Accelerated 
Range Program and the evaluation area concept as an 
opportunity to continue developing the natural resource 
base and to obtain additional information on social, envi- 
ronmental, and economic impacts of alternative manage- 
ment strategies. They also saw an opportunity to acquire 
skills necessary to develop comprehensive resource and 
land-use management plans. As a result, in 1974, the Grant 
County Resource Council proposed to the USDA Forest 
Service that Grant County be designated an "evaluation 
area" under the Forest and Rangeland Renewable Resour- 
ces Planning Act. The Grant County Resource Council 
organized support from 31 groups throughout Oregon. 
Members of the resource council testified before the Senate 
and House InteriorSub-Committees in May1975. In January 
1976, Congress appropriated $1.4 million to initiate a range 
evaluation project in Oregon. 

The USDA Forest Service developed a plan outlining the 
framework of the evaluation study and formalizing project 

objectives. Nine major objectives were established: (1) to 
identify known range management practices that influence 
herbage production; (2) to identify combinations of ecosys- 
tems, productivity rates, and condition classes that under 
different range management practices can be expected to 
result in differences in herbage response; (3) to apply range 
management practices on public and private lands; (4) to 
evaluate costs associated with implementing range man- 
agement practices; (5) to evaluate herbage production 
responses associated with practice implementation; (6) to 
identify and evaluate responses of related resources after 
implementation; (7) to inform and involve local landowners, 
managers, officials, agency representatives, and interested 
citizens; and (8) to provide periodic feedback of results as 
they became available. 

Description of the Area 
The Oregon range evaluation area was located in east- 

central Oregon and included the northern half of Grant 

County plus a small portion of Umatilla and Wheeler Coun- 
ties on the northwest and west boundaries (Fig. 1). About 
half of the 1.5-million-acre area is public lands, managed 
primarily by the Maiheur National Forest. Terrain is generally 
hilly or mountainous and predominantly range and forest 
land. Elevations range from about 2,000 to 8,000 feet. The 
John Day River system drains the area. Irrigated valley land 
occurs along the main stem of the John Day River, the lower 
North Fork, and on portions of the Middle Fork. About 350 
ranches are within the area and some 115 Bureau of Land 
Management grazing lease, and 60 Forest Service grazing 
permits have been issued. 

us 
395 Location Map 

FIg. 1. Location and boundary of the Oregon Range Evaluation 
Project. 

The authors are range scientist and resource economist, USDA Forest 
Service, Pacific Northwest Research Station, Forestry and Range Sciences 
Laboratory, Route 2, Box 2315, La Grande, Ore. 97850; and coordinator, 
Oregon Range Evaluation Project (retired), Maiheur National Forest, 139 N.E. 
Dayton St., John Day, Ore. 97845. 
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The Oregon evaluation area lies within the Blue Mountain 
Physlographic Province of Oregon (Dickens 1955) and is on 
the border of 2 maJor geologic provinces—the Columbia 
Plateau to the north and the Basin and Range Province to the 
south. Geological formations In the area originate from sed- 
imentary, metamorphic, or volcanic material. The most var- 
ied formations occur In the high mountains where old ocean 
sediments have been folded, faulted, and raised above sur- 
rounding lowlands. 

Soils 
Soils can be divided Into three physiographic groups: (1) 

alluvial fans and flood plains; (2) medium-elevation uplands 
(2,000-5000 feet); and (3) hIgh-elevation uplands (5,000- 
8,000 feet) and open basins or mountain valleys. The alluvial 
fans and flood plains are generally arable lands used for 
crops, hay or improved pasture. The medium-elevation 
uplands, mainly soils of sedimentary and volcanic origin, 
support a shrub-grass vegetation. These uplands occupy the 
zone between the alluvial fans and flood plains and the high- 
elevation uplands and mountain valleys. The high-elevation 
uplands are forested areas on sedimentary or volcanic 
derived soils. National Forest lands occupy most of this area. 
The major mountain valley or open basin is Fox Valley. This 
subdivision supports grass-shrub and wet meadow vegeta- 
tion (Fig. 2). 

Climate 
The Oregon Range Evaluation Area is in the Temperate 

Zone and ranges from semiarid to cold and subhumld. About 
10 inches of precipitation is received annually at low eleva- 
tions, but this increases to about 40 inches in the higher 
mountain elevations. About 80% of the precipitation occurs 
between October 1 and May31 (Fowler et al. 1979). Precipi- 
tation in the lower elevations comes principally as rain; in the 
high elevations, snow occurs between October and May. The 
growing season varies from 80 to 120 days, depending on 
elevation; however, at the high elevations no months are 
considered frost free. Temperature extremes vary from -50 
to +110° F. Summers are hot and dry with the exception of 
low night temperatures In the high mountains. Winters are 
cold and moist. 

Hydrology 
The John Day River system drains the area. About 75% of 

the runoff comes from National Forest lands. The river sys- 
tem has three major drainages—the North Fork, the Middle 
Fork, and the main stem. The Middle Fork drains most of the 
project area. Peak streamflow, the result of snowmelt and 
occasional heavy rain, occurs within a 6-week period cen- 
tered about mid-April. Minimum streamflow occurs between 
July and October. Yearly extremes are related to differences 
in winter snowpack. Extreme maximum water temperatures 
may occur during periods of low flow and may exceed the 
requirements for cold-water fish in small tributaries. In areas 
where livestock concentrations occur, fecal coliform bacte- 
ria standards may be exceeded for short periods. 

Flora 
Ten of the 34 ecosystems Identif led by Garrison et al. 

FIg. 2. Typical landscape on the Oregon Range Evaluation Project Area near Long Creek, Oregon—lower oleva t!o! grassland with scattered 
juniper and shrubs and higher elevation forest land. 

G.ology 
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(1977) occur within the project area: Douglas-fir, ponderosa 
pine, lodgepole pine, larch, fir-spruce, sagebrush, juniper, 
mountain grasslands, mountain meadows, and alpine. The 
forest ecosystems dominate the mountainous terrain, which 
is mostly National Forest System lands. The mountain grass- 
lands, sagebrush, and juniper ecosystems dominate the hilly 
terrain, which is mostly private and BLM lands. 

Fauna 
A wide variety of animal life is found within the Evaluation 

Area. The major big game include mule deer and Rocky 
Mountain elk. The peregrine falcon is the only nationally 
recognized endangered species that may occur in the area. 
Species considered threatened by the Oregon Department 
of Fish and Wildlife include the bald eagle and upland sand- 
piper. The Middle Fork, North Fork, and main stem of the 
John Day River are spawning and rearing habitat for steel- 
head and chinook salmon. The streams, lakes, and reservoirs 
also serve as habitat for several species of trout. A wide 
variety of nongame birds, mammals, and fish also inhabit the 
area. 

EconomIc Conditions 
Grant County, Ore., has limited economic opportunities. 

The county has about 8,000 people spread over 4,533 square 
miles—one of the sparsely populated counties in Oregon. 
Major population centers and markets for agricultural and 
forest products are several hundred miles away, and trans- 
portation links are primarily paved, two-lane roads. Resi- 
dents rely on income generated from the sale of products 
from basic resource industries—forestry, agriculture, and 
recreation—for their livelihood. The future holds little prom- 
ise for diversification and industrialization. If the people of 
Grant County are to maintain their economic base, the con- 
servation and development of renewable resources and 
improved management of the basic resources industries will 
be required. Sales of agricultural and forest industry pro- 
ducts account for over 50% of the total income. Over 60% of 
the land in Grant County is controlled by Federal and State 
agencies, primarily the Forest Service and BLM. County 
economic conditions, therefore, strongly depend on public 

land management decisions and policies. 

Role of Cooperating OrganIzations and InstItutIons 
The lead agency for the Oregon Range Evaluation Project 

was the Forest Service Including the National Forest System, 
State and Private Forestry (which provided funding for 
cooperating agencies and the private landowner sector), and 
Forest Service Research. Primary cooperating agencies and 
groups included the Soil Conservation Service and the Agri- 
cultural Stabilization and Conservation Service in the U.S. 
Department of Agriculture, the Bureau of Land Management 
in the U.S. Department of the Interior, Oregon Department of 
Forestry, Oregon Department of Fish and Wildlife, Oregon 
State University Extension Service, and private landowners. 
Memoranda of understanding were developed between the 
Forest Service and cooperating Federal and State agencies 
to outline the responsibilities of each agency and designate 
funds for the work. Other cooperating organizations and 
institutions were the Farmers Home Administration, Grant 
County Resource Council, National Park Service, Soil and 
Water Conservation Districts, United States Fish and Wildlife 
Service, Oregon State University, Washington State Univer- 
sity, Southwestern Oregon State College, and Eastern Oregon 
State College. 

The EVAL operation was directed by a nine-member Eval- 
uation Team. The National Forest System provided the pro- 
ject coordinator. Each primary cooperating agency and 
group was represented by a team member with an equal 
voice. From the start, EVAL was a team effort with a clear 
understanding that success of the project would require the 
cooperation, consultation, and understanding of partici- 
pants. Fiscal accountability for all funds was the main Forest 
Service responsibility. The National Forest System planned 
and implemented the Accelerated Range Program on the 
National Forest lands within the evaluation area. The areas 
had to be large enough to reflect management for realistic 
livestock distribution and forage utilization. Responsibilities 
included: (1) mapping vegetation and determining manage- 
ment strategies; (2) assisting in coordinated resource plan- 
ning; (3) applying range practices to achieve prescribed 
management strategies; and (4) maIntaining strategies and 

FIg. 3. Form (simulated data) used by the Oregon Range Evaluation Project to prepare coordinated resource management plans. 

RESOURCE INVENTORY FOR: Bar X Grazing Association 

P1st,.,.: For.g. ploducilon Tln,bse production Peotscted Impacts' 
nu,nbV Opportunities, 

- - -— 

name. na.d.. Cost btal Wild. Water. q 
siralagy Size Present Potential Peasant Potential problant. A,nount Alternatives Amount unit coat Pmiactad benefits Range Tl,nbsr life shad quality Soil 

Acres AUNt/yr belt. acre yr — Doilarn — AUM s/yr Doilarsyr 

295 96 250 ri/a ri/a lmprOv.ddistrlbution Develop npqlngt 2 550 1100 tO 100 + 0 0 0 + + 

North Unit 
Pla 909 SySlom 0 * O*+++ 

Increase forage Improve and maintain 7 , 50 500 * 
quality and quanhty 200 irrigatIon ditches. 

acres terl,Iize.orboth 200 30-70 7000— 
C3 to 03 acreS 14000 200 2000 co 

2 180 55 100 ri/I ri/a Improvedistribution Developnftrlngs 2 550 1100 10 -r 0 • * * 
looSer Unit Constructs ponds 2 1400 2800 10 

82 to C3 Removetence .25m 1600 360 3 0 0 0 0 

Raoonntrucl tence IOnS 2000 2000 7 0 0 0 

r.oorabio nrp.cr,, • .rheur,ru$yfmoa0a. .afyf.rm.O• .0 nit,0 0 96Sf y unlanorafla - nrod.rulelyonraovaou reryseheonti. - - and cnSfrra,r oi Snn,d' 
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practices for the duration of the project. The District Rangers 
retained responsibility for administering grazing permits and 
for other National Forest uses. State and private forestry 
worked through Federal and State agencies to implement 
the Evaluation Project on private forests and rangelands. 
They were responsible for securing the necessary coopera- 
tive agreements between agencies and private landowners 
and for facilitating the transfer of funds from Forest Service 
accounts to cooperative agencies and private landowners on 
an as-accomplished basis. The role of Forest Service Research 
was to assess social, economic, and environmental effects of 
implementing the range strategies. Research helped or- 
ganize the application of range practices to isolate variables 
and control external forces so results could be clearly and 
easily interpreted. Research was also responsible for report- 
ing the results derived from EVAL to appropriate users. 

The Soil Conservation Service provided technical assist- 
ance and resource inventories, excluding timber, for private 
landowners, and developed this information for the coordi- 
nated resource management plans. This information was 
used to prepare long-term agreements with cooperating pri- 
vate landowners. They also provided the technical expertise, 
standards, and guidelines to install range practices on pri- 
vate lands and reviewed and certified their completion. The 
Agricultural Stabilization and Conservation Service assisted 
in carrying out the terms of the long-term agreements and 
documenting payments due participating private landowners. 
After technical certification by the responsible agency, the 
ASCS forwarded certifications for payments to the Forest 
Service. The County Agriculture Conservation Program 
Committee reviewed each request for payment to ensure 
that it was in line with the cost of the work accomplished. 
They also assisted the EVAL team to determine rates for 
landowners who chose to use their own labor or machinery to 

install range practices. The Bureau of Land Management 
participated in developing coordinated resource manage- 
ment plans, but no range practices were implemented on the 
Bureau lands because of prior National litigation (U.S. Dis- 
trict Court for the District of Columbia 1975). 

The Oregon Department of Forestry provided technical 
assistance to participating private landowners for forest 
management and practices. State Forestry was responsible 
for approving prescribed burns, issuing burning permits, 
and providing technical assistance for prescribed burns on 
private lands. State foresters inventoried and developed the 
coordinated resource management plans for forest resour- 
ces on private lands. They provided the technical expertise, 
standards, and guidelines for installing land management 
practices they were responsible for on private lands, and 
reviewed and certified their completion. 

Oregon State University Extension Service, the primary 
organization for information and education, prepared bro- 
chures, pamphlets, and slide programs to make landowners 
aware of the goals, opportunities, and requirements for par- 
ticipating in EVAL. The Extension Service was both technical 
consultant and participant in developing management plans. 
They provided technical expertise, standards, and guide- 
lines for installing range practices they were responsible for 
on private lands and reviewed and certified completion. The 
Extension Service handled communications between coop- 
erators and the EVAL team and scheduled the use of such 
equipment as rangeland drills, plows, and seeders. 

The Oregon Department of Fish and Wildlife provided 
technical assistance on fisheries and wildlife habitat needs 
for the coordinated resource management plans. Wildlife 
biologists also provided expertise to private landowners 
interested in enhancing wildlife habitat on their lands. 

A rancher who was not a cooperator in the EVAL program 

Fig. 4. Form (simulated data) used to prepare long-term agreements for the Oregon Range Evaluation Project. 

LIA: 021 RANCH: BAR X Grazing Association Form Printed: 13-Jan-82 
Review Date: 10-Jan-Si 

Pasture name: Timber Pasture 512 acres Current Strategy = B Planned Strategy = 0 

Evai. Federal Federal Year to Actual Month/ 
prac. Map Amount cost cost accom- Amount Federal year 
no. code Practice Description (unit) approved share pla'rned push completed share paid 

Percent Dollars Dollars 

18.1 ti Timber thinning Precommercial thinning (acre) 36 75 972 1978 36 629 12/78 

18.3 ti Timber thinning Pilethinnung slash (acre) 36 75 1188 1978 36 1718 12/78 

10.6 s3 Seed thinning Noseedbedpreparation—dflbblers(acre) 36 75 371 1978 38 365 12/78 

18.4 ti Timber thinning Burnslashpiles($7/acre) 36 75 189 1982 

10.9 ti Seeding Seed burn spots ($3/acre) 36 75 81 1982 

19.2 ddl Debrisdisposal Mechanicalpuleoldloggingslash(acre) 20 75 330 1978 20 175 01/79 

14.1 sw5 Small water 

development Spring wtrough 1 75 375 1981 

14.2 sw6 Small water 

development Dozer pond 1 75 563 1977 1 272 11/81 

20.2 pg5 Plannedgrazing Rest(acre) 38 100 38 1979 38 38 01/80 

20.1 pg6 Planned grazing Deferment (acre) 38 100 19 1980 19 19 02/81 

16.9 12 Fence Reconstruction (mile) 1 75 1200 1979 0.9 1387 12/80 

Pasture total: 5326 
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was selected to represent the private landowner. He pro- 
vided the team with a rancher's viewpoint, emphasizing prac- 
ticality in developing coordinated resource management 
plans and long-term agreements and applying range man- 
agement practices. The private landowner representative 
added stability and coordination between ranchers and team 
members. He helped resolve differences and enhanced 
communication between participating ranchers and team 
members. This representative also provided EVAL with cred- 
ibility, which some landowners perceived as low in govern- 
ment agencies. 

The Evaluation Project 
EVAL was conceived as a 10-year project with funding 

through the three branches of the Forest Service. By 1982, 
several changes in personnel had occurred and funding had 
decreased significantly. As a result, objectives were reviewed 
and the values being monitored were decreased from 18 to 6 
(Table 1); 1 year less was allowed for data collection, and the 

Table 1. R•sourcea monItored on the Oregon 
Project before and after March 1982. 

Rang. Evaluation 

Values 
Before 

March 1982' 
After 

March 19822 

Quantitative: 
Forage production * 

Wood production ' 
Water flow * 

Storm runoff * * 

Sediment 
Water quality * *3 

Soil stability 

Qualitative: 
Birds * 

Small mammals * 

Other vertebrates 
Big game 
Fish ' 
Riparian habitat * 

Dispersed recreation 
Scenic beauty * 

Cultural heritage * 

Economic: 
Employment * 

Animal value *4 

Practice cost accounting 
'Asterisk Indicates at least base data were collected or contracted prior to 
September 30, 1981. In some cases the quantitative values were adequately 
assessed. 
2Asterisks Indicate resource values monitored after March 1982. 
3Sediment Is considered part of water quality. 
4Employment and animal value were combIned in the economic assessment 
output. 

project was extended by 1 year to provide additional time for 
data summarizing, analyzing, and preparing publications 
and a final report. 

EVAL was divided into four major elements: implementing, 
maintaining, monitoring, and reporting. These elements 
were used to separate project activities including funding 
responsibility and work planning. 

Implementation included selecting private landowners to 
cooperate with EVAL, developing of coordinated resource 

management plans and long-term agreements, assigning 
management strategies, and establishing range manage- 
ment practices on public and private land. Initially, all man- 
agement strategies were to be implemented within the first 5 
years, 1976-80; however, because of funding interruptions, 
financial constraints on landowners, and scheduling prob- 
lems, the time extended through 1983. Once new strategies 
were implemented, maintenance kept them at acceptable 
standards throughout the project. This was essential to 
obtain the quality of data needed for monitoring, which 
included collecting baseline data and evaluating the effects 
of grazing management strategies on environmental, eco- 
nomic, and social resources. Reporting included data man- 
agement, data summaries and analyses, and dissemination 
of results to managers of public and private lands, resource 
planners, private landowners, educators, and other inter- 
ested persons. 

Coordinated Resource Management Plan 
Before any range management practice was implemented, 

a coordinated resource management plan was developed for 
each cooperator. The coordinated resource management 
plan was designed to provide an environmental assessment 
of potential range management practices. The Soil Conser- 
vation Service was responsible for preparing the grazing 
management portion of the coordinated management plan 
for private and non-Federal public lands; the Oregon Depart- 
ment of Forestry was responsible for preparing forest man- 
agement plans on private lands. On Federal lands, mainly 
National Forest grazing allotments, the responsible Federal 
agency developed the grazing management plan. 

The EVAL team and planning personnel met with the 
rancher, reviewed ranch property, and discussed the rancher's 
management objectives and potential practices. The availa- 
ble grazing and timber resources were inventoried by the 
agency planners and a coordinated resource management 
plan was developed for all lands in the ranch operation. The 
initial planning process did not adequately address the total 
ranch and public land resources or the environmental con- 
cerns. A more complete planning process was developed 
that provided alternatives to increase forage resources and 
address environmental concerns. Plans were developed by 
vegetative type within each pasture. Forestry alternatives 
were developed for each timber stand only on private lands. 
Management alternatives for private lands were selected to 
meet the objectives of the landowner. Range management 
alternatives for public lands were coordinated with other 
resource management objectives. Each alternative was sub- 
jectively rated on its potential impact to other resources. 

The completed coordinated resource management plan 
had a brief description of the ranch operation including prob- 
lems and objectives. The crop, grazing, and timber manage- 
ment opportunities were described in detail along with costs 
and benefits. Resource problems and potential solutions 
were also described. Each pasture had a detailed vegetation 
description by area, present and potential productivity, 
recommended management alternatives, and estimated costs 
and projected benefits (Fig. 3). Two maps were included to 
Illustrate the vegetative resources and the present and 
potential range management practices. All parties had to 
approve the plan with final approval by the project coordina- 
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tor. Each management plan was subject to annual review by 
the EVAL team and the private landowner. 

Management Strategies 
Present and planned management strategies were deter- 

mined before the CAMP could be implemented. Six man- 
agement strategies were defined. 

Strategy A—Environmental management without live- 
stock. Livestock were excluded by fencing. The environment 
was protected from such disasters as wildfires and pest epi- 
demics, and resource damage was corrected to maintain 
land stewardship. No costs were charged to range under this 
strategy. 

Strategy B—Environmental management with livestock. 
This strategy allowed livestock grazing within the apparent 
capacity of the range environment. Any resource damage 
from overuse was corrected, but Investments for aaditional 
management practices were limited to the amount needed to 
maintain the resource base, such as soil, water, and wildlife. 
The goal of this strategy was to maintain livestock in a pas- 
ture without any attempt to properly distribute them through- 
out the pasture. 

Strategy C—Extensive management of environment and 
livestock. Management practices were primarily fences and 
water developments to obtain uniform livestock distribution 
and plant use and to maintain plant vigor. The management 
objective was to obtain full use of the AUM's available for 
grazing. No attempt was made to Increase forage production 
through cultural practices, such as fertilization and seeding. 

Strategy D—lntensive management of environment and 
livestock. All available range management practices were 
used to increase production of livestock forage consistent 
with multiple-use constraints and maintain the environment. 
The objective was to manage the forage base to best use joint 
resources and to obtain full use of the AUM's available for 
grazing. Cultural practices, such as juniper and brush con- 
trol, seeding, and fertilization, were used to increase the 
forage base. 

Strategy E—Environmental management with maximum 
livestock production. Stewardship of soil and water was 
required, and timber on private lands had to be maintained 
through the Oregon State Forestry Practices Act. Multiple- 
use was not an objective. The objectives were to increase 
commodity production such as livestock, timber, and fee 
hunting, and to maintain basic soil and water resources. This 
strategy was not applied on public lands. 

Strategy X—Exploitatlve management. The attainment of 
this strategy was not a management goal. It was included to 
Inventory exploitative grazing that depletes the soil or vege- 
tation and violates the principles of sustained yield. 

Each management strategy was viewed as a management 
objective, except strategy X (exploitative grazing). Strate- 
gies A through D required that any damaged resource base 
be corrected and that the resource base be maintained 
through responsible land stewardship. Strategies B through 
D had multiple-use objectives. Strategy E did not have multi- 
ple-use objectives but required stewardship of the land and 
water resource base; it was applied only to private lands. 

Range Management Practices 
EVAL recognized 24 range management practices that 

could be used to attain the appropriate management stra- 
tegy (Table 2). The EVAL team developed policies and speci- 

Table 2. Range management practlc.i used on the Oregon Range 
EvaluatIon Project Area. 

Range management practice Cost-share Agency 
Percent Dollars 

per acre 
Fertilization 50 SCS 

Irrigation 75 SCS 

Drainage 50 SCS 
Brush control: 

Mechanical 75 SCS 
Chemical 75 SCS 
BIological 75 NFS 
Fire 75 NFS 

Debris disposal 75 NFS' 
Weed control (non-woody) 75 OSUES 
Mechanical soil treatments 75 SCS 
Seeding 75 SCS 
Prescribed burning 75 NFS' 
Rodent control 75 OSUES 
Insect and disease control 75 NFS 
Small water developments 75 SCS 
Large water developments 75 SCS 
Fences 75 SCS 
Precommercial timber thinning 75 NFS' 
Planned grazing systems: 

Deferment 0.50 SCS 
Rest 1.00 SCS 

Livestock access trails 75 SCS 

'Field work done by Oregon Department of Forestry. scs Soil Conservation Service; NFS r National Forest System; 
OSUES Oregon State University Extension Service. 

fications for each practice, assigned technical responsibility 
to a specific agency for private and non-Federal lands; and 
determined the Federal cost-share—generally 75%. Require- 
ments for State or Federal permits were met, and arch aeolog- 
ical surveys were done on both Federal and private lands 
where practices would result in ground disturbance. 

Long-Term Agreements 
Long-term agreements were the contracts between the 

Forest Service and private landowner for the range improve- 
ment practices. This contract was the action plan for the 
coordinated resource management plan, which the land- 
owners were required to have before they could enter Into an 
agreement. The long-term agreements followed the same 
format used by the Agricultural Stabilization and Conserva- 
tion Service to implement the Forestry Incentives and Agri- 
culture Conservation Programs. For each pasture, an agree- 
ment specified practices to Implement; extent approved, such 
as number of acres, miles, or units; Federal cost-share in 
percent and dollars; and year to perform. In addition, space 
was provided for adding the extent completed, actual Fed- 
eral cost-share, and month paid (Fig. 4). The total cost-share 
for an individual landowner was limited to $50,000; for coop- 
erative grazing associations the limit was $80,000. These 
limits were subject to review and individual adjustment by 
the EVAL team. Landowners could choose to install practi- 
ces with their own equipment, labor, or both, and be eligible 
for Federal cost-sharing when the job was satisfactorily 
completed; or they could contract part or all of the job. 
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The long-term agreements allowed access for research 
personnel to establish plots and collect data on private lands. 
They also obligated the private landowner to provide cost 
data on installing the range practices and to provide records 
of actual use for each pasture included in the agreement. The 
landowner was obligated to maintain the agreed-upon prac- 
tices for the duration of the Project. If a ranch was sold, the 
new owner could stay with the EVAL project and sign the 
existing management plan and long-term agreement after 
mutual agreement to any modifications. If the new land- 
owner elected not to continue, the seller was liable for reim- 
bursing the Federal Government for all cost-shared dollars 
received under the agreement. 

MonItoring 
The Forest Service, Pacific Northwest Research Station, 

was assigned monitoring responsibilities for the Oregon 
Range Evaluation Project. The initial monitoring assignment 
broadly consisted of assessing environmental effects, eco- 
nomic returns, and social benefits (Table 1). Analysis of 
range practices needed to achieve a prescribed manage- 
ment strategy emphasized economic input to accomplish 
production goals with the least cost. Ongoing practices were 
carefully monitored throughout EVAL to determine which 
practices were environmentally or socially unacceptable or 
uneconomical. The production of herbage as a result of 
timber harvesting activities, which have a much greater 
impact on a site than do range management activities, was 
not within the scope of EVAL. Sites subjected to timber 
harvesting within 5 years preceding EVAL were, therefore, 
avoided when monitoring locations were selected. 

Monitored Outputs 
The 6 outputs remaining from the original 18 were divided 

into 3 primary groups: (1) AUM's, herbage and browse pro- 
duction, herbage and browse utilization and stocking; (2) 
water yield, storm runoff, and water quality, which included 
sediment; and (3) economic assessment, which included 
employment, animal value, and cost accounting. 

To accomplish the economic assessment and evaluate the 
investments in precommercial thinning, the value of wood 
yield had to be included. Some of the discontinued outputs 
were completed under the terms of cooperative agreements 
made before 1982; these included birds (Skirvin 1981), 
dispersed recreation, scenic beauty (Sanderson et al. 1986), 
and cultural heritage (Patterson 1982). Reports on the 
remaining 6 outputs and their related components were ana- 
lyzed and are being published in various scientific outlets. 

Summary 
In terms of cooperation, development of management 

plans, implementation of range practices, and technology 
transfer, the Oregon Range Evaluation Project was success- 

ful. One of the most notable aspects of EVAL was the excel- 
lent interagency cooperation and the cooperation provided 
by the private landowners. During the course of the project, 
22 coordinated resource management plans and 21 long- 
term agreements were developed and Implemented. More 
than 1000 range practices were established on 58,000 acres 
of private land and on 283,000 acres of public land. EVAL 
stimulated sufficient interest in range management improve- 
ments that more ranchers are now requesting technical 
assistance than prior to EVAL especially for thinning the 
tree overstory. In some cases range practices are being 
initiated without the benefit of matching funds. Also as a 
result of EVAL, the Oregon Department of Forestry has insti- 
tuted 20-foot minimum spacing of trees following precom- 
mercial thinning as the standard requirement for this practice. 

More than 100 theses, reports, and publications have been 
produced as a consequence of EVAL, and the final analyses 
are being prepared for publication. These results will provide 
private landowners, land managers, and environmental groups 
with economic and environmental information useful in 
range management. Owners of private land who manage 
comparable vegetative types will be able to analyze their 
investments with greater knowledge about costs and returns. 
Land managers will better understand the environmental 
Interactions of range management activities, and thereby 
avoid potential conflicts and better understand costs and 
returns of various management strategies. 
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Comments Prompted by Article on Condition Classes in 
August 1987 Issue of Rangelands 

E.J. Dyketerhuls 

This '87 paper is titled "Measuring Management Objec- 
tives with Condition Classes: Time For A Change." it ques- 
tions the climax approach. Forthis approach, the only paper 
cited Is "Condition and Management of Rangeland Based on 
Quantitative Ecology." It appeared in the July '49 issue The 
Journal of Range Management. The follow-up in the August 
'85 issue of Ran gelands and earlier supplemental papers are 
not cited. Since many references to the above two titles will 
be necessary, they are, in this unusual case, cited simply as 
the '87 or the '49 paper. 

The '87 paper states that most federal land management 
agencies use ecologically based methods of determining 
range condition as proposed In the '49 paper. But, this is 
alleged to result In confusion because "Condition assess- 
ment is not aimed at providing information about the current 
productivity of the resource"—atotally unacceptable conclusion. 

It is granted that there is some confusion, particularly 
among public groups that seek to record yields from both 
crops and ranges. Certainly the cause is that productivity of 
rangeland is not measured as on cropland (vegetable matter 
per unit of area). On rangeland, productivity is measured by 
feasible stocking rate per unit of area, as derived from long- 
term grazing trials at range experiment stations, experience 
on privately owned ranches, and from analysis of grazing 
allotments on publicly owned rangelands. This is combined 
with monitoring of vitally necessary protected areas (grazing 
exclosures) to record changes in undisturbed vegetation 
and to segregate influences of climatic fluctuations from 
grazing influences. The non-crop approach to current pro- 
ductivity of grazing land was first reported from England 
when in 1896 productivity of various kinds of tame pasture 
was first reported in terms of live-weight gains by animals. 
Range experiment stations of the USA adopted this approach 
almost from their inception. Attempts to substitute clipping 
studies In growing vegetation while it is being grazed have 
not succeeded. 

DIscounted as a source of confusion, the conclusion that 
the climax approach is not aimed at productivity information 
is no less in direct conflict with ecological knowledge as 
related to range/and productivity. A.W. Sampson (frequently 
termed "the father of range management"), after about 13 
years of study in the western United States, had by 1919 
concluded: 

The most rational and reliable way to detect overgrazing is to 
recognize the replacement of one type of plant cover by 
another. The grazing value of the vegetative covers Is essen- 
tially determined by the stage of succession. Locally, and 
indeed generally, the carrying capacity and forage value are 

highest where the cover represents a stage in close proximity 
to the herbaceous climax and lowest In the type most remote 
from the climax. 
The above quote, and research from 1926 to 1946 that 

served to confirm Sampson's conclusion, are included in the 
'49 paper. Principles outlined by Sampson in 1919 were 
quantified by applying continuum theory, 30 years later, in 
the '49 paper, when classes of range conditions were related 
to range sites for practical range management. In 1974, after 
24 more years, the eminent ecologist R.P. Mcintosh, in a 
review titled Plant Ecoloy 1947-1972, stated that the method 
"...having related ecological methods of gradient analysis to 
quantification of range degeneration, showed that potential 
plant cover for various physical environments could be 
predicted." 

The '87 paper has the subtitl• "Time For A Change." The 
Greek teacher Heraclitus, "The Weeping Philosopher," has 
been credited, since the 500's B.C., with the saying "Nothing 
is permanent except change." This is reluctantly accepted; 
but, changes proposed in the '87 paper are not. 

The '87 paper advocates "...measures of range condition in 
terms of current productivity of the resource for a particular 
use." This was tried about 1940. At that time, on the Grand 
Prairie of Texas, there were both producers of Easter lambs 
and cow-calf operations. Winter annuals could produce 
much heavier Easter lambs. But, winter annuals were abun- 
dant only where the climax warm-season perennials had 
been "grazed out." They had prevented erosion and abnor- 
mal runoff but the winter annuals did not from the time of 
normal summer drought until their major growth in late win- 
ter and spring. The result was lowering of site potential and 
siltation of reservoirs and streams. This brings us to what 
have been called the four cardinal principles of good range 
management: (1) Proper kind (or class) of grazing animal, (2) 
Proper numbers, (3) Proper season of use, and (4) Proper 
distribution of grazing over the range. The first of these 
receives first consideration in the classic "Range Manage- 
ment on the National Forests" (1919) by Jardine and Ander- 
son. They state: "Classification of the range to determine 
areas best suited to the different classes (kinds) of stock is 
the first important step toward best use of the grazing 
resources." But the '87 paper evidently would classify with 
respect to uses, no matter how ill suited to the site and its 
climax vegetation. Ranchers would, I believe, prefer a dis- 
cussion of potential natural vegetation, effects on stock- 
water supplies and the kind of livestock or big game best 
suited to its utilization. 

Moreover, current production for particular uses implies 
economic considerations which are far less stable than cli- 
mate, soil, and potential natural vegetation (climax). Costs 
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and incomes from various uses are too unstable to justify 
mapping of condition classes for various uses, though eco- 
nomics would certainly be a part of any discussion of plans 
for range and ranch management. 

This '87 paper states, "Excellent condition in this (their) 
approach is the most productive state for a particular land 
use." It is commonly accepted that the three primary uses of 
agricultural land are for cropping, grazing, and forestry. If 
the '87 paper uses "land use" with this or a similar connota- 
tion, then we are carried far afield from range condition 
classes. The agricultural use termed "grazing" included 
rangeland with pastureland acreage in the 1967 National 
Resources Inventory (NRI) of nonfederal rural land. But in 
the NRI's of 1977 and 1982, they were segregated. This is 
progress for range science. 

The '87 paper expresses concern about the introduced 
Lehmann lovegrass being classified as an invader where 
range condition classes are based on departure from climax. 
This confusion will continue until it is recognized that a 
decision on land use as between range and cultured pasture 
precedes classification of range condition classes. If the 
decision is for cultured pasture, then costs of establishment 
and maintenance, possibly including weed control, pesti- 
cides, fertilizers and renovation or periodic re-establishment, 
for maintaining the initial productivity over the long term 
must be included; not so with range use. Foresters think in 
terms of about 100 years, crop farmers think in terms of the 
next year or possibly five years for crop rotations. Ranchers, 
operating primarily on native perennial forage plants should, 
I believe, look ahead at least 11 to 22 years—thus, at least, 
taking into account probabilities of recurrence of severe 
droughts. Introduced grasses adapted for permanent tame 
pasture and planted on land suitable for their economical 
and nonhazardous maintenance can well provide a more 
productive use of the land than native forage; but, in that 
case we do not assign range condition classes. 

There Is a long hIstory of mistakes In assumIng that the 
initial productivity of introduced grasses on rangelands was 
a step in the right direction: first, because they did not 
become established except on greatly depleted native ranges 
with which they were compared; secondly, because after a 
few years the initial productivity slumped unless costly fertil- 
izers or renovation practices were applied. It began with 
timothy in the 1800's. In eastern Montana crested wheat- 
grass seeded on abandoned fields in alternate drill rows with 
a mixture of native grasses compared poorly with the native 
when researched 17 years later. In the western Dakotas 
smooth brome compared poorly with native grass seedings 
after 10 years. In Texas, Dallis grass and King Ranch blue- 
stem declined after several years. In the eastern half of 
Nebraska seeded stands of smooth brome produced far 
more than native prairie for a few years; but, where not 
fertilized they were seen being reclaimed by the native blue- 
stems, I ndiangrass, and switchgrass. 

Harlan, an agronomist, in the book Theory and Dynamics 
of Grassland Agriculture had by 1956 found it necessary to 
devote separate chapters to "Theory of Range Management" 
and "Theory of Pasture Management". 

The statement in the '87 paper that "More food and cover 
may be available for wildlife on some sites that are classified 
as 'poor' or 'fair' than those that are 'good' or 'excellent" is 

questionable. Apart from the fact that these terms are ap- 
plied to condition classes and not sites, the statement is of 
doubtful validity if all species of wildlife, especially native 
wildlife, are taken into account. (For comprehensive treat- 
ment, see book Bioecology by Clements and Shelford). The 
statement is indeed valid for certain species of wildlife. 
Prairie dogs and jack rabbits are more numerous on ranges 
in the Poor condition class than in the Excellent class. 

Noted wildlife authority, Starker Leopold, in Transactions 
of the 15th North American Wildlife Conference (1950), re- 
ferring to both mule deer and white-tailed deer, pointed out 
that grazing by livestock not only reduced grass competition 
with deer browse but also reduced fuel to carry range fires. 
Citing the '49 paper, he stated: 

On arid western ranges, the control of livestock grazing is 
the principal tool at our disposal. Excessive grazing, now so 
prevalent, has created many deer ranges as mentioned above 
but it certainly has destroyed others. Moderation in future 
range use is imperative to preserve the soil itself...." "Balanced 
use by deer and livestock is a delicate technique for control- 
ling succession on arid lands...." I am sure only that we must 
think In terms of plant successions to maintain future produc- 
tivity of the deer ranges.... 
Also r.qulrlng comment Is the statement that "An ecologi- 

cally based range condition rating Is at best an indirect mea- 
sure of efficacy of land management programs." This carries 
two misleading implications: first, that they are applied to 
"land management programs" in total instead of to range- 
lands used for production of volunteering native forage 
plants on lands generally unsuitable for cultivation; secondly, 
that ecologically based range condition ratings are of one 
kind. In fact they differ among agencies, sometimes region- 
ally within an agency. 

An example of differences in "ecologically based" ratings 
was experienced on a mountain side west of Cody, Wyom- 
ing. A rancher had somehow managed to get rangemen from 
two federal agencies on the same ground on the same prob- 
lem at the same time. The area had never been grazed by 
domestic livestock and he was considering an expensive 
stockwater development to make the area accessible. His 
questions related to: (1) the rate at which the area could be 
stocked and (2) what would happen to the area (meaning 
effects on soil and vegetation, we presumed). He asked that 
we work independently, and we did. One agency classified 
the site as " Rocky Mountain Bunchgrass Type" with range in 
Poor Condition. The other agency classified the site as "Very 
Shallow, 15-19" P.Z. Wyo." with range vegetation in Excel- 
lent Condition Class. The Poor rating had resulted from the 
high percentage of bare soil. But, this was easily shown to be 
the result of slab rock only some 6 to 10 inches below the 
surface. Peeling this soil off with a spade also showed that 
fissures in the rock were fully occupied by bluebunch 
wheatgrass and a few other climax species. The rancher, of 
course, objected to the Poor rating, saying, "It's as good as it 
can get now." Which it was. The vegetation was in equili- 
brium with the stage of soil development (edaphically 
climax). The difference resulted from application of Cle- 
mentsian monoclimax theory, without his "preclimax" con- 
cept, by one agency while the other used edaphic or site 
climax (polyclimax theory). Incidentally, figuring on oppo- 
site front fenders of his jeep, we were relieved to find that we 
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had come up with the same recommended average stocking 
rate (sustainable productivity estimate). The rancher then 
reflected on "What would the wildlifers and recreationists 
say If my range is rated in poor condition—we're pretty close 
to Yellowstone Park here." 

The '49 paper classifies sites and places the vegetation in 
condition classes for each kind of site. The '87 paper calls for 
"A measure of site condition based primrily on soil character- 
istics...." The "soil characteristics" to be used in measuring 
site condition are not specified. 

Statements about erosion in relation to ecological range 
condition class should be made only in relation to norms 
over long periods. Short-term exceptions are not hard to 
find. A vigorous stand of invading annual grasses on a range 
In the Poor range condition class can, in a good year for 
annuals, protect the site from abnormal erosion if Un grazed. 
A range in the Excellent condition class can show erosion if 
very closely grazed in a dry year with some high intensity 
rainfall. A Montana rancher once showed me a mountain 
slope range that appeared to have not been grazed that 
summer. I labeled It in the Excellent condition class. He then 
led me through a barbed wire fence onto range with the same 
site potential but so closely grazed that it required work on 
hands and knees to Identify species present and to estimate 
their relative coverage. Some accelerated erosion was evi- 
dent. Strangely, the composition was the same as on the 
other side of the fence. The difference was in current degree 
of use. When I reported to him that this side, too, was in the 
Excellent condition class, he permitted himself a grin, 
agreed, and only then told me that the fence was not old, but 
had been put up early that spring with driven posts and old 
wire. 

The '87 paper confounds site condition with range condi- 
tion. On "soil characteristics," as related to plant succes- 
sions, and, therefore, also range sites and conditions, Hans 
Jenny, eminent soil scientist, in Factors of Soil Formation 
wrote: 

The recognition of the parallelism of plant successions and 
soil development has given new impetus to the study of the 
distribution of plants, and the Idea of soil equilibrium has 
strengthened the concept of the plant climax. 
Ecological research has consistently shown that the best 

integrator of effects of soil on productivity of natural vegeta- 
tion in a given climate is the climax (the terminal stabilized 
system). It is a better and more easily measured expression 
of soil characteristics than soil characteristics alone. Many 
relics of climax or near climax vegetation are usually known 
by fleldmen, while fence-line contrasts throughout the range 
country show departures from potential vegetation for a site 
as related to history of use. Foresters have long used height 
of mature, native, dominant trees as an integrator of complex 
soil and climatic influence and term it "site index." Height at 
maturity or sometimes at a certain age such as 100 years has 
the advantage of reflecting the net effect of compensating 
soil differences and of ironing out the effects of wet and dry 
years. It is far more easily measured than the related soil 
characteristics, and therefore, generally more accurate. 

In the regulation of runofl and erosion it is difficult to 
understand why the '87 paper would advocate rating site 
condition based primarily on soil characteristics when deal- 
ing with native range on natural grazing land. This, because 

on such lands proper management of vegetation permits 
accumulation of a natural mulch of old growth. Mulched 
soils permit greater infiltration. Greater Infiltration promotes 
greater foliage production and plant succession. Plant com- 
munities higher in ecological succession are successively 
more effective in: (a) protecting the surface of the land 
against sealing by raindrop impact, (b) formation of larger 
pores through formation of soil aggregates (soil crumbs) by 
associated biological, chemical and physical processes, (C) 
producing permeability to a greater depth in the soil as a 
result of deeper and more complete root penetration of the 
soil mass, and (d) increasing infiltration opportunity be- 
cause of the greater depth of surface detention and greater 
duration of runoff, thus providing more time for infiltration to 
proceed. 

Where and when soil storage capacity limits infiltration, 
the runoff magnitude is dependent upon the percolation 
characteristics of the land. Where infiltration rate is limited 
by the percolation rate, the management of the vegetal cover 
will have a limited effect on water conservation but may still 
have some by: (1) increasing the rate at which water is 
extracted from the soil by transpiration during inter-storm 
periods, (2) increasIng the surface mass of organic material 
in which storage of water takes place (as by building u. a 
layer of organic material above the mineral soil), and (3) by 
rendering tight layers of soil more permeable through 
deeper rooting. Additional water storage on-site reduces 
flooding off-site. The soil can be the largest and least expen- 
sive flood-control reservoir. 

Management practices can increase infiltration more than 
they increase transpiration when part of the infiltrated water 
reaches the water table; but this rarely occurs on rangelands 
except on deep sands or overflow sites because they are 
generally characterized by permanently dry subsoils. 

The kind and condition of vegetal cover profoundly affects 
the rate of soil erosion because of two categories of effects: 
(a) those that modify the forces applied and (b) those that 
increase the resistance of the soil to a given amount of 
applied force. Natural vegetation of any site acts to lessen 
wind movement, protect from rain impact, promote infiltra- 
tion, and retard the rate of overland flow. Below the surface 
the roots bind the soil mass. 

Before a brief conclusion on the changes proposed in the 
'87 paper, it seems necessary to reiterate features of the 
climax approach that sometimes escape notice. They are: (a) 
that climax is not the goal of range management on livestock 
ranches, but, instead is the point from which condition 
classes are measured, with Excellent or Good condition 
class as the goal; (b) that in soil characteristics, the chief 
concern is with edaphic mapping units (range sites) and not 
soil taxonomic units; (c) that in practical range management 
we are concerned with secondary successions and not the 
long time-spans of primary successions; (d) that rangeland 
condition classification is inapplicable on forestland (gener- 
ally where height of mature native dominant trees exceeds 45 
ft.), and tame (cultured) pastures; (e) that changes in range 
condition are better measured by relative amounts of De- 
creasers, I ncreasers, and Invaders, than by absolute amounts 
of species present; (f) that wildlife conservation and threa- 
tened or endangered species of plants and animals are better 
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served by the climax approach than by proposed alterna- 
tives; (9) that the '49 approach has been applied with results 
obvious to, and appreciated by, ranchers from the 5-9 inch 
Avg. Annu. Precip. Zone to the 30-34 P.Z. and up on very 
shallow, claypan, and coastal marsh sites; and (h) that local 
Technician's Guides are required, and where not already 
available within the Soil Conservation Service, the Bureau of 
Indian Affairs, the Province of Alberta, or regionally in other 
agencies such as the Bureau of Land Management on the 
watershed of the Missouri River, they must first be developed. 

Taking into account regulation of runoff and erosion, 
along with ecological findings of Sampson and many since, 
it seems improbable that site condition, based primarily on 
soil characteristics and productivity for various uses, will 
displace; (1) climax as a measure of site potential on range- 
lands, (2) broad range condition classes as indicators of 
amount of improvement possible on such sites, and (3) 
secondary succession as the measure of progress in range 
improvement. 

Canopy Cover as a Method of Monitoring Trend in Ecologi- 
cal and Soil Status 

E. William Anderson 

Monitoring the trend of ecological and soil status on range- 
lands and grazed forests has long been considered a neces- 
sary field procedure. Historically, we have used a variety of 
procedures including pantograph and photograph quadrats, 
exclosures, fence-line photos, belt and line transects, and 
various randomized plot schemes and methods of measur- 
ing vegetation and soil factors. All have had good points at 
the time and much as been written on this subject (USDA 
Forest Service 1959). 

Although intentions are good, the fact is that follow- 
through under practical field conditions is frequently neg- 
lected. Literally hundreds of plots and transects established 
over the years have been forgotten or abandoned. Monitor- 
ing, as a field technique, has been plagued by factors such as 
procedures involving too much precision for easy applica- 
tion by the non research type people who were expected to 
use them; frequent transfers of personnel without continuity 
in the monitoring effort; and costs and workloads that led 
administrators to decide that other budgetary items took 
precedence over monitoring. 

Monitoring is so important in contemporary resource 
management that special effort should be made to develop a 
simple, relatively inexpensive procedure that can meet the 
needs of practical resource management. Reliance on legis- 
lation to mandate monitoring is not enough to get the job 
done. 

This article presents a simple procedure for documenting 
trend in ecological and soil status based on multiple factors 
and sensitivity to the dynamics of change, especially in early 
stages of trend. It is not intended as a substitute for more 
precise procedures where they are needed. This procedure 
consists of two phases, one conducted annually and one 
periodically over a span of years. The annual phase, already 
being used, consists of interpreting patterns of utilization 
that exist following the livestock grazing season (Anderson 
and Currier 1973). The periodic phase consists of interpret- 
ing data collected on permanent plots as described herein. 
Either of these two phases can be used alone advantage- 
ously. When used in conjunction with each other, the impact 
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of livestock on trend is clarified in respect to the impact of 
weather and other herbivores, such as elk, deer, rabbits, 
mice and insects. Consequently, reasons for apparent trend 
are clearer and more realistic than if trend data, per so, are 
the only data for interpretation. 

Causes of Change 
Vegetational changes over time may result from factors 

that are not readily apparent nor well understood. Not all 
changes are attributable to grazing by herbivores. Long-time 
observations of the synecology of ecological sites indicate 
that many herbaceous species are naturally cyclic in respect 
to their abundance from year to year and some naturally 
disappear for a period of years. Although weather or changes 
in ecological status (condition) are commonly cited as cau- 
sal factors, the specifics are often speculative. 

Various kinds of shoddy techniques can induce artificial 
vegetational changes into the data. For example, a thorough 
listing of species on a plot during one data collection and an 
incomplete listing during the subsequent collection results 
in the data showing changes that may not have occurred. A 
subsequent collection of data on a plot during a different 
phonological stage than existed at the time of the first collec- 
tion will produce similar results. 

For reasons such as these, considerable prudence is 
required to develop the rationale upon which a viewpoint on 
trend in ecological and soil status can be based; it is not a 
cut-and-dried procedure (R.l.S.C. 1983). 

Changes Measured 

Diet selectivity by herbivores causes different effects on 
the plant community and the resulting changes usually 
occur in combinations rather than as single effects (Ander- 
son 1977). Therefore, a single criterion is not adequate for 
predicting trend. 

In this procedure, the following changes in the plant com- 
munity were selected for measurement: floristic composi- 
tion, canopy cover, litter, plant vigor, and forage production. 
Trend in soil status is measured by changes in bare ground 
and cover of litter, gravel/stones and mosses/lichens. 

Floristic composition is measured by listing the names of 
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all species that occur on the permanent plot. Canopy cover 
and dominance ratings of vegetation, species by species, 
and cover of litter, bare ground, gravel/stones, and mosses! 
lichens are measured by using the technique and guide for 
estimating cover explained by Anderson (1986). Special 
attention Is given to the occurrence of seedlings of perenni- 
al/biennial species that might help predict trend, such as 
sagebrush and noedlegrass, and these are rated as either 
ABUNDANT or SOME. 

Plant vigor, based on the current growth form as compared 
to a perceived standard for the species on that particular 
ecological site, is expressed in one of three classes: HIGH 
MEDIUM LOW. Obviously, this is a judgmental factor with 
many weaknesses. Nevertheless, the three-class compari- 

son does provide an experienced-judgment opinion by the 
observer which can be used as supplementary information 
for predicting trend, which is in keeping with the objectives 
of this practitioner-type procedure. 

Forage production is not a factor for judging trend. A 
change in production of perennial/biennial species can be 
caused by a change in the vigor of these plants, especially 
during early changes in ecological status. Changes in pro- 
duction also can be caused by changes in plant density and 
composition. In both cases, changes in production that are 
obviously not related primarily to weather are supporting 
evidence of trend. Production is estimated in usable pounds 
per acre air dry, using clipped/weighed plots if desired, from 
perennial/biennial species and taking into account a residue 
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conforming to safe degree of utilization (proper use). 
Frequency of measuring changes in vegetation and soil on 

permanent plots can be at intervals of five or more years 
depending upon objectives and the size and distribution of 
workloads. If an objective is to learn about the dynamics of 
trend in ecological and soil status at early stages of seral 
change, the five-year interval produces such information. 

Permanent Plots 
In this procedure, each permanent plot consists of three 

components: a 3-foot square plot marked by steel pegs, 
which serves as a close-up photo point; a 25-foot line plot, 
suitably marked at both ends and encompassing the 3-foot 
plot, which serves as a photo point of the general aspect; and 
an unmarked plot approximately 50 feet in radius centered 
on the 3-foot plot which is the area on which all plant species 
and other measurements are recorded. The size of the plot 
(approximately 8,000 sq. ft.) is usually sufficient to encom- 
pass the species variability and dumpiness typical of native 
plant communities. Larger areas may be required in some 
vegetational types and smaller areas may be adequate to 
sample plant communities that are fairly uniform. The size of 
the plot used in the initial data collection should be recorded 
on the data sheet so that subsequent collection will repres- 
ent approximately the same area. 

Subsequent readings of an unmarked plot can only approximate 
the area previously read. A few species may be added or lost 
in the data. The dominance rating which accompanies the 
cover estimate for each species will flag the rare species 
which are too insignificant in the floristic composition to 
affect interpretation. 

This procedure is not suitable for measuring the plant 
community on wet meadow sites because the dense, multi- 
layered vegetation makes estimating per cent cover of indi- 
vidual species virtually impossible. The occurrence and 
aspect dominance of wet-meadow species commonly changes 
markedly as the growing season progresses and different 
readings are obtained at different times due to phenological 
changes. 

Number and location of plots is an important considera- 
tion in monitoring trend in ecological and soil status by this 
procedure. Since an objective is to simplify and reduce costs 
consistent with meeting the needs of practical resource 
management, the number of plots is minimal. No attempt is 
made to attain statistical adequacy. Rather, the philosophy 
of this procedure is "on the basis of the data from these plots, 
the predicted trend for this ecological site is...and for these 
reasons For those who have never tried this approach to 
interpreting data, experience has shown that it is a common- 
sense philosophy acceptable for practical resource 
management situations. 

In order for a minimum number of plots to provide a reason- 
able basis for predicting trend, it is necessary to judiciously 
select the location of each plot. The value of the data from the 
plots is enhanced and made more acceptable for interpreta- 
tion and extrapolation by locating each permanent plot on a 
representative example of each major ecological site in the 
pasture being monitored. In large pastures, several plots per 
ecological site are desirable. Thus, the ecological site 
becomes the means for stratifying the landscape into rea- 

sonably homogeneous units which require fewer plots to 
sample. The site becomes the basis for extrapolating to other 
areas of the same site within that pasture. Plots should not 
contain transition zones between sites so as to obtain as 
much homogeneity and extrapolation value as possible. 

The objective of monitoring trend is to denote changes 
caused by herbivore grazing. It is essential that each per- 
manent plot be located where it will be grazed. Plots on 
upland sites should be located at least one quarter mile from 
water and in easily accessible area to ensure being grazed. 
Plots located in the vicinity of roads help reduce travel time 
between plots, which constitutes a large proportion of the 
cost of monitoring. 

Data CollectIon 

The process of initially reading a plot is necessarily some- 
what different than subsequent readings because the first 
reading establishes the plot and its basic data. Subsequent 
readings focus on changes that have taken place since the 
previous reading. 

Step 1 is to select the location of the plot, establish the 
3-foot square and 25-foot line plots and take a color photo of 
each using a standard lens to avoid distortion. Each photo 
should display a placard for identification of the plot. Prefer- 
ably, two people, one acting as recorder, should be involved 
in data collection so as to save time and provide a cross- 
check on estimates made when measuring factors. Collec- 
tion of data begins by listing the names of all species— 
annuals and perennials—occurring on the 50-foot-radius 
plot using common and/or scientific names. Symbols are not 
readily translated during interpretation when numerous 
species are involved. After both persons have searched the 
plot and all species have been recorded, the process of 
quantifying begins by estimating canopy cover and domi- 
nance ratings, species by species, then bare ground and 
other items. Both persons verbally concur on each estimate 
and rating before it is recorded using the scattergram and 
technique described by Anderson (1986) so as to maintain 
reasonable accuracy and consistency. 

Seedlings of species that might help predict trend in eco- 
logical status are recorded and rated as to abundance— 
ABUNDANT or SOME. Estimates of usable forage and 
apparent vigor of key species provide supplemental infor- 
mation. 

Subsequent plot readings are made to denote changes 
that have taken place during the interim. Starting with the 
data sheet from the initial reading, use a check mark to 
indicate the species currently on the plot that were there 
previously. Add those species that are currently on the plot 
but were not there previously and mark these with an asterisk 
for ready identification during interpretation of the data. 

Species that have disappeared from the plot since the pre- 
vious reading should be marked by a zero in the current 
quantification (Fig. 1).' For species currently on the plot that 
were there previously, if no change has occurred, the pre- 
vious percent cover and dominance rating for each of those 

'A copy of a field data sheet which accommodates four readings of a plot can 
be obtained from the author by sending a self-addressed, stamped envelop. 
Figure 1 is a simplified version. 
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species Is recorded as the current data. If change has 
occurred, estimating cover, rating dominance and other 
measurements are the same procedure as used in the initial 
reading. 

Case History 
This monitoring procedure was established on the 576,000- 

acre Sheldon National Wildlife Refuge in Nevada-Oregon in 
1978 after the coordinated resource management plan for 
the refuge was developed. Selected management units that 
had been grazed by cattle and feral horses were examined 
annually to map zones of utilization and record other perti- 
nent data. Fifty-three permanent plots were established 
initially representing 14 different ecological sites and all 
management units. Distribution was reasonably uniform 
over the entire refuge. Since the Initial plots were estab- 
lished, a number of additional plots have been established in 
strategic locations. 

The Initial reading of the permanent plots involved 11 days 
between June 6 and June 22, 1978, and required 110 hours 
for each of two people, about 65 percent of which was locat- 
ing and establishing plots and travel between plots. About 40 
minutes were required to document a single plot. Plant 
communities on most ecological sites were fairly well deve- 
loped phenologically. 

The next reading of plots was originally planned for 1983; 
however, that was an exceptionally favorable year for vegeta- 
tional growth which might have exaggerated actual changes 
that had occurred. Therefore, the readings were postponed 
to 1984, when it involved 9 days between June25 and July 13 
and required 102 hours for each of two people. Growing 
season temperatures were near normal. Crop-year (Sep- 
tember through June) precipitation was above normal (121%). 
But precipitation during the critical spring growing season, 
April through June, was only 72% of normal. Phenologically, 
some species were slightly overmature on some sites. Two 
plots had been vandalized and could not be relocated. 

Data collected by using this procedure provided a basis for 
the following kinds of Interpretations regarding trend: 

Canopy Cover: In 1984, plot readings showed a uniform 
reduction In the cover of perennial/biennial species on all 
ecological sites and in all management units. Only 10 of the 
51 plots located during the second reading showed increased 
cover and one plot remained static. Decreased cover was 
likely due to the droughty spring growing season which 
adversely affected production. Had grazing management 
been a factor, some units would have differed from others 
because grazing varied from unit to unit and from year to 
year In a single unit. Mapped zones of utilization support this 
viewpoint. 

Floristic Composition: Between 1978 and 1984, low sage- 
brush sites on Sheldon lost six perennial/biennial species 
but gained 23 new perennial/biennial species. The bitter- 
brush site lost 13 and gained 32 new; the mountain maho- 
gany site lost six and gained two new; the juniper site lost five 
and gained four new; the big sagebrush sites lost 13 and 
gained 23 new; and the bottomland sites lost 15 and gained 
20 new perennial/biennial species. This general increase of 
new perennial species on nearly all sites and in all manage- 
ment units over six years indicates an apparent favorable 
trend in ecological status toward the potential natural plant 

community (PNC) of the sites. 
The desirable quality of these new species, as illustrated 

by species such as basin wildrye; big, Canby and Cusick 
bluegrasses; serrate balsamroot; lineleaf, threadleaf and 
Austin fleabanes; modoc hawksbeard; and cream and rock 
buckwheats, lend credance to this trend. 

Diversity of vegetational types is often cited as a major 
management objective, especially in respect to wildlife man- 
agement. Under natural conditions, diversity is usually asso- 
ciated with the pattern of vegetational types in the area, e.g., 
low sagebrush, big sagebrush, juniper. The addition of new 
perennial species to the plant community of an ecological 
site is also an important factor in achieving vegetational 
diversity, albeit generally overlooked. 

Litter: The 1984 reading showed that litter had increased 
on 23 plots and remained static on 26 of the 51 plots read. 
Litter increased on eight major ecological sites, remained 
static on four and decreased on two relatively minor sites. 
Increased litter is related to the standing stubble left on 
forage plants at the end of the past five grazing seasons in 
conformance with the objective of obtaining safe degree of 
utilization. Mapped utilization zones support this viewpoint. 

Increased cover of litter indicates the development of an 
improved microenvironment for establishment of seedlings 
of herbaceous species. This, In turn, represents an apparent 
trend toward eventual establishment of new species and an 
increased stand density. 

Soil: No clearcut procedure for rating trend in soil status 
exists. Several factors related to soil stability, infiltration and 
avaporation were observed. On the average, baregiound decreased 
on five sites, remained static on seven and increased slightly 
on two minor ecolog ical sites. Cover of gravel/stones decreased 
on three sites, remained static on nine and increased slightly 
on two minor sites. Cover of mosses/lichens increased on 
seven sites, remained static on five and decreased on two 
ecological sites. Cover of litter, which is a factor In both 
ecological and soil status, has been cited previously. 

Summary: Based on the plots of this study, it was found 
there was an apparent overall trend in ecological status 
toward the potential natural plant communities of the eco- 
logical sites on the Sheldon Refuge. The rationale for this 
prediction is based on the significant increase in litter ref lect- 
ing the standing residues associated with safe degree of 
utilization obtained annually, the increased number of per- 
ennial/biennial forbs, the abundance of new species, and the 
kinds of perennial/biennial species that have increased or 
are new in the plant communities as a result of mangement 
between 1978 and 1984. Futhermore, there is an apparent 
improvement in soil status on upland sites as indicated by 
reduction in bare ground and a significant increase In litter. 

Summary 
The monitoring procedure described herein is equally 

adapted to grassland, shrubby, savannah, woodland and 
forest sites. All species of grasses, grass-likes, forbs, shrubs 
and trees, as well as bare ground, gravel-stones, mosses/li- 
chens, and litter are measured by the same method of 
quantification—estimated canopy cover. This enhances the 
value of the data for ecological interpretation, especially as 
related to watershed values and wildlife habitat. 

The plot used is large enough to encompass the major 
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variability of the native plant community being sampled. 
Percent cover and a dominance rating for each species on 
the plot clearly displays the kinds and rate of changes that 
occur in respect to floristic composition and canopy cover. 
Changes in bare ground, litter, mosses/lichens and gravei/- 
stones also are documented thereby providing a combina- 
tion of factors upon which the rationale for predicting trend 
in ecological and soil status can be based. 

Ecological sites provide the means for stratifying the 
landscape into relatively homogeneous units and each plot 
is located on a representative example of an ecological site. 
This enhances the value of the data for interpretation and 
extrapolation. 

Predictions of trend are based on the data from a few 
carefully selected plots; location in relation to ecological 
sites and grazing patterns is emphasized. Fewer plots affect 
the cost and workload involved which can be important for 
perpetuating the monitoring program in competition with 
other activities. 

This procedure requires the ability to identify all the plant 
species, which is a skill that some resource managers do not 
have or have not retained. However, people skilled in plant 
taxonomy are available and can use this procedure. 

Because of the nature of the data obtained, the greatest 
value of this procedure may be Its contribution to our know- 
ledge of the autecology of species and the synecology of 
ecological sites upon which prudent resource management 
must bebased. 
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Accreditation of Professional Programs in Range Management Education 
The responsibility for accr.ditation of professional pro- 

grams in range management education has been accepted 
by the Society for Range Management (SAM) in furtherance 
of Its stated constitutional objectives to "foster advancement 
in the science and art of grazing land management...and to 
encourage professional improvement of its members." Accredi- 
tation of professional programs Is a proven and accepted 
approach successfully used in such professions as medi- 
cine, law, engineering, and forestry for several decades. In 
comparison, SAM's accreditation program is young and Is 

patterned after the procedures developed by the Society of 
American Foresters. SRM has been accrediting universities' 
range management programs since 1980, during which time 
nine universities have been accredited (Table 1). 

The objectives of the SAM accreditation program are to: 
(1) support the universities' efforts to improve the quality of 
educational programs in range management; (2) establish 
recognized minimum standards for undergraduate range 
management education; and (3) identify schools having 
programs meeting or exceeding acceptable standards. 

SRM has a standIng accredItatIon panel that has been 
assigned by its Board of Directors the responsibility of 
developing and updating standards and procedures, and 
conducting the accreditation visit. The panel makes recom- 
mendation to the Board which is responsible in all final 
actions. Accreditation of university range management pro- 
grams can only be successful if the process and procedures 
are carried out by recognized peers. For this reason the 
panel is made up primarily of university faculty from accre- 
dited programs. Five of the seven panel members are to be 
university faculty with the rank of associate professor or 

Table 1. Universities' professional range management programs 
that have been accredited by the SocIety for Range Management. 

University 

Date 
Accredited Re-Accredited 

Colorado State University 
Utah State University 
University of Arizona 
Texas Tech University 
New Mexico State University 
University of Idaho 
Washington State University 
Oregon State University 
Texas A&M University 

Feb. 1980 
Feb. 1980 
Feb. 1981 

July 1981 
Feb. 1982 
March 1985 
March 1985 
Feb. 1987 
Feb. 1987 

March 1985 
March 1985 
Jan. 1986 
Jan. 1986 

July 1987 
— 
— 
— 
— 

higher, with at least one member from a federal land man- 
agement or federal research agency. 

The SocIety's minimum standards for accreditation are 
strong but should be attainable by most range programs. 
SAM encourages all range management programs to seek 
accreditation. Eight standards are used to judge program 
qualify: (1) program objectives; (2) currIculum; (3) faculty; 
(4) students; (5) program; (6) parent institution and support- 
ing departments; (7) physical resources and facilities; and 
(8) research and extension. Universities wishing to be consi- 
dered for accreditation need to request through SRM's 
executive vice president: (1) standards for accrediting insti- 
tutions; (2) procedures for accrediting; (3) instructions for 
preparing the self-evaluation report; and (4) a program site 
visit and evaluation. 



Integrated brush management Is defined as "The devel- 
opment and implementation of a sequence of control treat- 
ments designed to reduce the effect that brush has on pre- 
ferred plant species over a number of years" (Brock 1985). 
Since the mid 1950's It was accepted that rarely would one 
treatment control pest plants In rangelands. This led to the 
concept of Integrated pest management in forage produc- 
tion systems. A systematic approach to aid the implementa- 
tion of integrated brush management programs has been 
described by Scifres and coworkers (1985). The approach 
relies on using the available tools of fire, chemical, mechani- 
cal, and biological treatments in a sequence to provide con- 
trol of the pest plant with the goal being favorable forage 
responses with minimal ecological disturbance and eco- 
nomic Inputs. It Is often forgotten that livestock grazing may 
have a role in the Integrated approach to brush and weed 
management. 

An organism that has an action leading to the destruction 
of another organism (host), or weakens itso that pathogens 
attack it or make It noncompetitive with other organisms, is 
said to be a biological control agent. To meet the traditional 
concept of an effective biological control agent the following 
crltria are necessary: 

1. The agent should be specific to the host or have a 
narrow range of alternate hosts. 

2. Alternate hosts are not economically valuable. 
3. Target species/alternate hosts are not ecologically 

Important to the stability of the ecosystem. 
Biological control of pest plants Is being utilized in pasture 

and range management, but the number of cases involving 
domestic livestock compared to other treatment methods 
(fire, mechanical, and chemicals) is relatively small. For live- 
stock to be effective as biological control agents the follow- 
ing 4 conditions must also be met: 

1. Effective control of livestock is necessary. 
2. Target plants must be accepted by the livestock as 

forage. 
3. Other forage plants must be present to replace the 

target species. 
4. DIfferential susceptibility of the target plants to grazing 

at some time of the year to aid in the control strategy. 
Livestock do not fit the typical concept of a biological 

control agent because of their wide dietary selection. In 
general, as biological control agents cattle have been util- 
ized the least, with sheep and goats being the more common 
domestic biological control agents. Cattle primarily use 
grass, forbs to a lesser degree, and browse the least in their 
diets. Improper cattle management is commonly one of the 

Author is associate professor, Division of Agriculture. Arizona State LJniver- 
sity, Tempe 85287, 

reasons for rangeland weed infestations. As a consequence, 
use of cattle as a biological control agent has not been 
seriously entertained by range-weed scientists. Sheep are 
characterized as grazers that utilize large quantities of forbs, 
some browse, and grasses. Goats are categorized as being 
browsers that utilize high quantities of woody plants in their 
diets; however, they also use all classes of forage (Merrill 
1972). 

There also is some variation as to forage selection within 
animal species. Angora goats have a tendency to graze her- 
baceous plants while Spanish goats use more of the browse 
component (Bryant et al. 1979). Diet selectivity and potential 
dietary overlap of livestock classes needs to be well under- 
stood when using grazers as biological control agents. 

To effectively carry out a complete control program, range 
managers using Integrated pest management techniques 
should know the pest plant's life history. The times when the 
plant roots and shoots grow, flowers appear, seed is set and 
seed germinates should also be known to effectively time 
biological control treatments. By using knowledge of the 
pest's life cycle, grazing treatments to maximize its control 
can be planned. 

The use of systematic grazing systems would intensify 
utilization of the target plant, as critical stages allow the more 
preferred forages to improve, or at least not be damaged by 
the grazing activity, and would be the best way to ensure 
plant control. Deferred grazing or intense-short duration 
grazing plans lend themsetves as a framework in which 
planned grazing of a target species can be accomplished. 

Cattle 
Cattle grazing appears to offer the least potential as bio- 

logical control agents for pest plants. Cattle have been 
reported to control Johnson grass in fescue pastures but 
specific data have not been provided. A single late season 
heavy grazing by cattle practically eliminated aspen regen- 
eration in west-central Canada (Fitzgerald and Bailey 1984). 
Aspen biomass was only 2.5% of the total on the area grazed 
late in the season compared to an area grazed early in the 
season, which had 29% aspen in its total biomass. In a 
recently implemented time control grazing program, increasing 
stock density to 5 cows/ha (2 cows/acre) In the early spring 
is being used to inflict physical damage to leafy spurge in 
Montana (Parman 1986). The land manager believes repeated 
animal impact will eliminate leafy spurge dominance and 
allow desirable forage plants to increase on the area. These 
were the only examples of cattle grazing or activities to 
control specific unwanted plant materials found In a review 
of research for this paper. 
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Livestock: Biological Control in Brush/Weed Management 
Programs 

John H. Brock 
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Sheep 
The most widely researched weed control program with 

sheep, in the United States, is with leafy spurge. Johnston 
and Peake (1960) reported that four years of grazing of leafy 
spurge by sheep was needed for its control. Lacey et al. 
(1984) reported that sheep grazing was an excellent method 
of controlling large infestations of leafy spurge. Sheep graz- 
ing reduced leafy spurge cover from 60% to 5% after 13 years 
of grazing in the Northern Great Plains. Although sheep did 
not "eradicate" the weed, a good management system kept it 
from spreading. Good grazing management on leafy spurge- 
infested range would include grazing by sheep in the spring 
when leafy spurge plants are several inches tall, rotating 
grazing schedules so that leafy spurge plants do not go to 
seed, and if sheep are grazing spurge plants after seed set, 
the animals should be held about 5 days to allow viable seed 
to pass through the digestive system (Lacey et al. 1984). 
Sheep apparently neither prefer nor avoid leafy spurge. It is 
reported that sheep begin increasing consumption of the 
target plant after about 3 weeks into the spring grazing 
period. During the growing season 40-50% of the sheep diet 
may be leafy spurge (Landgraf et al. 1984). 

Other examples of sheep as biological agents include the 
following. Sharrow and Mosher (1982) reported that stands 
of tansy ragwort, a biennial weed, have been reduced by 
sheep grazing. The primary action was that populations of 
tansy ragwort were controlled by reduced ability to produce 
seeds. Bendall (1973) found that sheep grazing in winter and 
early spring in Tasmania greatly reduced slender thistles 
while perennial grasses improved. Continuous sheep graz- 
ing depressed thistle populations but was not as effective as 
was more intensive winter grazing of thistle rosettes. M ichalk 
et al. (1976) used sheep to control a problem grass in south- 
eastern Australia. The pest plant was a barley grass which 
produces long awns. These awns physically damaged graz- 
ing animals and lowered the wool grade. In their study, early 
autumn and late winter grazing, before awns formed, con- 
trolled the barley grass. 

Goats 
Probably the most well-known domestic grazer that func- 

tions as a plant control agent is the goat. Recent citations 
extol the virtue of the goat as a biological control agent for 
undesirable shrubs on rangelands. Goats have been used as 
the sole brush management agent in Texas and in Southern 
California chaparral. Goat browsing will control many chap- 
arral shrubs including scrub oak and mountain mahogany. 
Concentrating populations of goats by fencing and/or herd- 
ing has been cited as a way to increase control of California 
chaparral (Green et al. 1979). 

Goats in combination with other brush management 
treatments, especially mechanical techniques, tends to im- 
prove the efficacy of brush control. The other treatments 
initiate shrub regrowth, which goats prefer as forage com- 
pared to mature plant parts and most likely also create a 
decreased carbohydrate supply in the shrubs. 

Merrill and Taylor (1976) reported from the Edwards Pla- 
teau of Texas an average of 83% brush canopy mortality 
following chaining as an initial treatment followed by 5 years 
of goat browsing to control the regrowth of target plants. In 
Colorado, Gambel oak that was initially mechanically treated 

(undercut or rollerchoped), followed by systematic goat 
grazing resulted in high levels of control. Two defoliations by 
goats per year resulted in 95% oak control after 5 years 
(Davis et al. 1975). Similar high levels of oak control were 
reported by Wiedemann et al. (1980) from research con- 
ducted in west-central Texas. Bigelow shin oak that was 
mechanically shredded and heavily goated for two years 
resulted in a 99% kill of the oak regrowth. Shredding, 2 
seasons of less intense goat browsing, and aerial sprays of 
2,4,5-T produced similarly high kills. Without goat browsing, 
mechanical and chemical control was erratic, with oak mor- 
tality ranging between 16 to 40 percent. It is speculated that 
the higher mortality associated with goat browsing/spraying 
was from decreasing carbohydrate reserves in the oak 
regrowth. 

Angora goats were introduced as biological control agents 
on Arizona chaparral that had been prescribed burned as the 
initial brush control treatment (Knipe 1983). After autumn 
burning the area was seeded. Goats began grazing about 6 
months later. The Angora goats showed a high potential to 
control most shrub regrowth, but also consumed seedling 
grasses. A deferred grazing system was initiated which 
allowed the development of a successful grass stand while 
brush regrowth was suppressed by the goat browsing. 

Several authors have stressed that grazing mixed livestock 
classes holds high potential for vegetation management and 
a review of the subject was reported by Baker (1985). When 
grazing is directed to a particular plant species or group of 
plants, biological control may be achieved. Combining 
domestic livestock grazing with other cultural treatments 
into art integrated brush/weed management plan has the 
potential to produce very good management of undesirable 
plants in pastures and on rangelands. 

The research effort in the use of livestock for weed control 
seems to be minimal. The potential for viable research seems 
immense. Very little is known about the impact short-term 
rotational-intensive grazing programs, especially those util- 
izing cattle, may have on less desirable forages. The combi- 
nation of technology in weed, range, and animal sciences in 
well-defined long-term research is needed to describe the 
rolethat planned livestock grazing has in the integrated pest 
management approach for pasture and rangeland improve- 
ment. 
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Quo Vadis Quercus—An Interim Solution 
Harold R. Walt, Kenneth E. Mayer, Robert A. Ewing, and Dean A. Cromwell 

The composition and structure of California's hardwood 
forests has been modified over time to accommodate various 
uses, and until recently, few people questioned the effect of 
this conversion. Removal of hardwoods has been an accepted 
way of life, where they have been viewed as unwanted vege- 
tation in the path of agricultural crops, range improvement, 
and construction of freeways, dams, and houses. 

On the other hand, people have placed value on recreation 
and wildlife habitat associated with hardwoods. They have 
come to appreciate the aesthetic qualities of oaks and, espe- 
cially in urban areas, to pass laws to protect these trees. 
Thus, questions are being raised about the loss of wildlife 
habitat, degradation of soil and water quality, and even the 
ability of the resource to regenerate itself. 

Private owners hold over 70 percent of the state's hard- 
wood rangelands. Ranchers are currently struggling in a 
fiercely competitive market, where demand for beef has 
slackened and prices have remained low. This has increased 
pressures to cut hardwoods for firewood and to subdivide 
ranches. Clearing oaks has resulted in the fragmentation and 
conversion of what once was a contiguous resource land 
base. Consequently, an approach to the hardwood conver- 
sion issue has evolved. This approach takes the strength of 
our traditional rural experience, but mixes in new elements 
appropriate to today's urban California. 

Hundreds of thousands of acres of hardwoods on range- 
lands have been harvested or converted since 1945. While 
the quantitative effects of such removals on wildlife, soil 
erosion, and water quality have not been determined, Intui- 
tively we recognize that changes have occurred. Whether, as 
argued by preservationist groups, these changes have created 
a crisis situation for the hardwood resource and are occur- 
ring at such a rate that strict governmental intervention is 
warranted, is still up for debate. However, we feel the solu- 
tion to the problem must be equally balanced between the 

severity of the situation and the probability of success in 
accomplishing the desired result. 

In June of 1985 we reported in Rangelends on the emerg- 
ing hardwood controversy in California (Walt et al. 1985), a 
controversey that is a result of a set of complex social, bio- 
logical, and management factors which poised landowner 
and land use rights Issues against the call for greater 
resource protection. 

Since 1981, much debate has been heard concerning the 
status of the hardwood resource, its management or mis- 
management, and whether state government should take an 
active role in protection through regulation. In response to 
this controversy, the California State Board of Forestry 
(BOF) began a thorough fact-finding mission In 1980 to 
determine the status of the hardwood resource. Adequate 
time was allowed to gather and establish short-term pro- 
grams to address only the most pressing problems. This 
article, thus, describes the development of an interim solu- 
tion to the hardwood issue and the BOF's hardwood policy. 

Past Events 
Based on studies conducted in 1981 -83, it was clear that 

critical information about the hardwood resource was lack- 

Blue oak-digger pine woodland at Fort Hunter Ligget, Monterey 
County. Photos by Lynn Huntslnger 
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ing. The Board worked cooperatively with: the California 
Department of Forestry and Fire Protection (CDF), specifi- 
cally the Forest and Rangeland Resources Assessment Pro- 
gram (FRRAP); the University of California's Cooperative 
Extension (UCCE); and the USDA Forest Service, Pacific 
Northwest Forest and Range Experiment Station. This inter- 
agency project produced much of the hardwood information 
available today. In addition, a symposium was held on 
Multiple-Use Management of California's Hardwood Re- 
sources in November 1986 at California Polytechnic State 
University, San Luis Obispo, where 92 technical papers were 
presented. 

The interagency cooperation has produced important 
results. First, $1 million was acquired from the California 
State General Fund to establish a new Hardwood Manage- 
ment Program within Cooperative Extension and CDF, 
including funds for research programs. Within Cooperative 
Extension, five new hardwood extension specialist positions 
were established. The objective of these specialists is to 
work with the hardwood rangeland owners to encourage 
proper hardwood management and to apply the results from 
the on-going research effort. A research program is funded 
for a ten-year period through the University of California, 
while the CDF research dollars are reviewed and approved 
on a yearly basis. 

Second, in addition to the research results presented at the 
hardwood symposium, three important documents have 
been published. C.L. Bolsinger in a report now in press, 
reports on the hardwoods of California's timberlands, wood- 
lands and savannahs, including inventory data on the extent 
of various hardwood types, hardwood volume, growth, mor- 
tality and harvest, stand characteristics and conversion. 

These data were a critical link in determining the overall 
status of the resource. Additionally, Mayer et al. (1986) pro- 
duced a report titled Status of the Hardwood Resource of 
California. This report summarizes existing ecological, man- 
agement and social data relative to hardwoods in California, 
and provides a description of on-going hardwood research 
projects throughout the state. And finally, a white paper 
entitled Policy Options for California Hardwoods (CDF 
1986) was developed specifically for the BOF. The policy 
white paper evaluated the status of the hardwood informa- 
tion and arrayed the available policy options. 

Proposed SolutIon 
As reflected In the Proceedings of Centennial I (Tosta 

1985) the BOF began a discussion of possible solutions by 
recognizing an overall vision for the resource. This vision 
Included the following: 

1. The hardwood resource, whether on conifer or hard- 
wood rangelands, should be protected and enhanced. 
This means that all hardwood species are regenerating, 
soil and water quality are preserved, and sufficient habi- 
tat diversity is achieved statewide to protect the viability 
of important wildlife species; 

2. Range and timber stand improvement can continue— 
but such activities should take into account sensitive 
environmental areas and potential effects on wildlife 
populations. Additional sources of Income to landowners 
need to be available through improved utilization, new 
markets for products from species that are regenerating 
well, and programs to compensate landowners for leav- 
ing hardwoods; 

University of California Cooperative Extension demonstration project review. Photo by Lynn Huntslnger 
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3. Land can continue to be converted to intensive agricul- 
ture and residential/commercial development—but it 
should be directed away from environmentally sensitive 
areas, avoid serious damage to wildlife, and not Inter- 
fere with the ability of landowners to manage their land 
economically; 

4. Governmental Involvement in land management deci- 
sions of private landowners should be minimized and, 
in so far as possible, supportive of their needs. Public 
agencies, federal through local, should understand and 
be coordinated with each other and with private land- 
owners in their management goals and practices. 

The problems of maintaining hardwood resources in Cali- 
fornia are not well suited to a singular government control. It 
Is not reasonable for the state to purchase properties for 
public ownership, and an autocratic enactment of restrictive 
land use controls will not save the day. Rather, government 
must employ a set of programs which allows the state to 
ensure long-term environmental health while allowing the 
landowner full use of his or her property. Policies adopted 
need to employ a variety of means, including research, moni- 
toring and assessment programs, strategies to relieve pres- 
sures for hardwood removal, improved management infor- 
mation, and if this approach fails, regulation. 

To this end, the BOF elected to take an aggressive non- 
regulatory approach to the problem. While the Board does 
have the authority under the Forest Practice Act to regulate 
the removal of hardwoods on rangeland, it was determined 
that a non-regulatory approach to solving the issue at hand 
was in the best Interest of the state. Initially, the people and 
the hardwood resource of California would be best served by 
attempting education before regulation. 

In a motion passed by the BOF on February 3, 1987, a 
hardwood policy was established. 

While the Board believes that it has the authority and obliga- 
tion under the Forest Practice Act to protect the hardwood 
resource, we conclude that it Is premature to declare hard- 
woods as commercial species at this time. Some benefits may 
come from statewide regulation; however, the costs appear 
greater, both In dollars and in reduced responsiveness of local 
governments and landowners to non regulatory programs. 

The Board believes that the most promising and effective 
action to address problems related to regeneration, conver- 
sion, and wildlife habitat Is an Intensive educational program 
Involving landowners, state agencies and local governments, 
UC. Extension, and interest groups. Improved communica- 
tion between these entitles can Improve understanding and 
lead to faster Issue resolution. And ultimately, If these ap- 
proaches fall, the Board can still initiate regulations. 

Consequently, the Board requests that the Department of 
Forestry and Fire Protection (CDF) take the lead in imple- 
menting the array of non-regulatory programs to address the 
hardwood Issue that are mentioned in the staff Options Paper. 
The Board specifically requests that CDF take a direct lead in 
research related to hardwoods issues, especially questions 
related to regeneration and the condition of the range indus- 
try. CDF is also requested to address programs related to the 
conversion of hardwoods to conifers. 

The Board Instructs the Range Management Advisory 
Committee to address programs related to the maintenance 
of a healthy range industry and to conversion of the range 
resource to commercial/residential uses. They should work 

closely with their technical advisers, CDF, and all concerned 
parties. 

The Board also requests that CDF work closely with the 
Department of Fish and Game to address questions related to 
hardwoods and wildlife habitat. This should include dissemi- 
nation of maps of critical deer habitat, development of guide- 
lines on wildlife habitat for landowners, and drafting of a 
Board policy on protection of wildlife habitat in hardwoods. 

To better evaluate the effect of these programs, the Board 
asks that CDF, drawing as needed on other agencies, report 
quarterly, beginning with the June, 1981, meeting." 

Current Status 
How well will the non-regulatory approach facilitate reach- 

ing California's vision for hardwoods? At this point it Is too 
early to tell; however, the progress to date is encouraging 
and suggests success for the future. 

At the June, 1987, BOF meeting, representatives of the 
Board's Range Management Advisory Committee (RMAC), 
University of California Cooperative Extension (UCCE), 
CDF, and the California Department of Fish and Game 
(DFG) reported on the progress of various aspects of the 
hardwood program. Activities, have been related mostly to 
planning and improved communication and coordination of 
state agencies. The accomplishments are as follows: 

1. AMAC has formed subcommittes to discuss problems 
related to wildlife, conversion and range modification. 
Additionally, they recommended a follow-up sympo- 
sium on hardwoods to clarify differences in attitudes, 
responsibilities, and options for agencies and interest 
groups in the hardwood program; 

2. UCCE has developed an aggressive program of applied 
research, demonstration projects and education intended 
to improve management of California's hardwood range- 
land 

3. CDF reported on 18 new research projects and outlined 
a monitoring program for hardwood removal. The mon- 
itoring program will focus on hardwood habitat changes 
in critical deer winter ranges and selected areas of sig- 
nificant biological importance. In addition, a voluntary 
harvesting reporting process has been developed and 
will receive extensive participation, and 

4. DFG has distributed "first generation" deer herd maps, 
depicting deer ranges for migratory deer. Moreover, 
they will assist UCCE with education and CDF with the 
hardwood monitoring program. 

The Hardwood Program Is reaching a critical stage. Land- 
owners and local governments will soon have more Informa- 
tion on critical aspects of the hardwood resources. Thus, 
with better information and an on-going monitoring system, 
better focused policy and management decision will be 
possible. 

Through the development and extension of hardwood 
management, information and techniques which service 
both the landowner and the resource, it is hoped that protec- 
tion and perpetuation of the hardwood resource will occur. 
As policy makers, we have first attempted to solve the prob- 
lem by placing trust and responsibilities with the people who 
control and managethe resource. We hopethatthistrustwill 
be met with positive action. Without positive action, resulting 
in improvements in the current situation, the Board will once 
again be forced to deal with the issue. Options available at 
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that point would be narrowed, and state regulation might be 
the only solution. 

Fortunately, we feel that the interim solution has been 
received with tacit acceptance by policy makers, environ- 
mental groups and most importantly, the landowner. We are 
encouraged that the integrated and interdisciplinary approach 
to resolving this major social issue will prevail. 
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Plant Succession on Surface Mined Lands in the West 
Philip R. Ogle and Edward F. Redente 

Editor's Note: A paper on this subject, "'Native' vs. 'Exotic'—The 
Dilemma of Ecological Mine Waste Revegetation" by Stuart A. 
Bengson, appeared in Rangelands 8(2):65-67, 1986. 

Succession is a natural process of plant community devel- 
opment. On abandoned Spoil, succession to a stable com- 
munity may take from tens to hundreds of years. Reclama- 
tion is important in shortening the time period of succession. 
However, even under the best reclamation technology it is 
not possible to immediately establish communities that are 
as diverse or as stable as native communities. Consequently, 
succession will be important in further development of 
communities following initial plant establishment. Succes- 
sion may initially increase species diversity, allow estab- 
lishment of microbial populations, and promote soil develop- 
ment. 

Plant succession will also be important in meeting require- 
ments of the Surface Mining Control and Reclamation Act of 
1977. This law requires that plant communities be estab- 
lished that are permanent, effective, diverse, and of the same 
seasonal variety as those native to the area or that will sup- 
port the approved post-mining land use. When the proposed 
post-mining land use is grazing land, the goal of reclamation 
is essentially to establish diverse and stable plant communi- 
ties which will sustain livestock grazing and wildlife use. To 
accomplish this goal within a short time frame, techniques 
which will accelerate succession must be used. 

Natural Succession on Abandoned Mine Spoil 
Geologic material removed from above a mineral deposit 

during surface mining is commonly referred to as spoil. Spoil 
varies considerably in physical and chemical properties 

because of the different geological formations from which it 
originates, and may contain high concentrations of soluble 
salts or acid-forming materials. 

The process of succession on spoil can be better under- 
stood through an analysis of the factors that affect it. There 
have been many descriptions of these factors and one of the 
most simple and yet one of the most complete is the model 
used by Major (1951) to describe the interrelationship of 
plants to their environment. The model includes the effects 
of regional climate, parent material, relief, organisms and 
time. This model is compatible with most climax-oriented 
successional theories including Daubenmire's (1968) and 
Odum's (1971). In this model, organisms include soil biota, 
vascular plants, animals, and man. 

Climate and time can be considered independent factors 
since they can not be greatly influenced during the reclama- 
tion process. Therefore, the remaining three factors (orga- 
nisms, parent material, and relief) become especially impor- 
tant in the design of reclamation practices to induce succession 
on mined lands. These are also factors which have been 
emphasized in recent studies of succession on orphaned 
spoil in the West. 

Organisms 
Soil Biota 

Cundell (1977) in his review of the role of microorganisms 
in revegetation of strip-mined lands stated that the first 
microorganisms to inhabit abandoned spoil are those with 
the capacity to fix atmospheric nitrogen. Free nitrogen in the 
spoil in turn stimulates invasion and establishment of other 
microorganisms and the first plants. Researchers report that 
as spoil age increases, microbial activity becomes similar to 
that in native soils. Stroo and Jencks (1982) working in West 
Virginia, reported that after 20 years, microbial activity in the 
surface 10cm of spoil was less than in native soils. They also 
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found that while the presence of vegetation was essential for 
recovery of microbial activity, it did not always guarantee 
recovery. Nitrogen cycling and retention also appeared 
Important In recovery of microbial activity. Biondini et al. 
(1985) postulated that as the plant community develops and 
late successional plant species become established, there 
may be a successional shift In the microbial composition 
from species that depend on free nutrients in the soil to plant 
dependent species which function in the root zone. 

Vascular Plants 
Revegetatlon of abandoned spoil is a developmental pro- 

cess. Plants capable of Invading and becoming established 
on spoil are key elements of the initial community. Wagner et 
al. (1978), workIng on untreated spoil In northwestern New 
Mexico, ranging in age from ito 13 years, found that species 
diversity showed no correlation with site age. However, spe- 
cies diversity did appear to be related to site size. It was 
believed that this relationship of diversity to site size might 
be a reflection of the limited number of species with suffi- 
ciently effective dispersal mechanisms to allow quick colon- 
ization of the larger areas. 

Slndelar and Plantenberg (1978) studIed naturally revege- 
tated mine spoil in southeastern Montana. The spoil was 
deposited in 1930 by truck and leveled around several hill- 
tops, thereby leaving "islands" of native vegetation within the 
site. The authors reported that the site was successfully 
revegetated with productive and diverse vegetation in less 
than 47 years by natural processes. Important factors contri- 
buting to this rapid establishment were the proximity and 
nature of the seed source. Plants available to colonize an 
area are important to the types of communities that become 
established. Skllbred (1979) reported that one reason several 
plant communities on 50-year-old spoil were dominated by 
undesirable species was because of the availability of these 
plants to invade from adjacent overgrazed areas. 

Animals 
Grazing animals can greatly Influence the process of suc- 

cession through selective consumption of forage species 
and dispersal of seeds. Sindelar and Planteberg (1978) 
reported that one of the reasons spoil leveled in 1930 had 
more desirable vegetation cover than spoil leveled in 1928 
was because the vegetation in 1930 spoil had been grazed 
less. Some level of grazing may be beneficial while heavy use 
will retard succession or cause retrogression. Judd (1940) 
found succession to be hastened on abandoned fields adja- 
cent to virgin prairies because of moderate grazing, while 
heavy use Inhibited succession. It has been suggested that 
small mammal populations may decrease diversity of plant 
communities on reclaimed lands through their concentrated 
feeding on less abundant torbs and shrubs (Hingtgen and 
Clark 1984). 

Soil (Parent Material) 
Pedogenesis or soil development isa slow process, which 

would be expected to advance prior to and concurrently with 
plant succession. Barker (1979) studied pedogenesis on 16- 
and 40-year-old abandoned spoil in south central Wyoming, 
and found indications of soil development in both age 
groups. Schafer and Nielsen (1979) studied soil develop- 
ment and plant succession on abandoned spoil and reclaimed 

areas In southeast Montana. They found that soil develop- 
ment processes characteristic of undisturbed soils were also 
occurring in 50-year-old spoil; however, pedogenesis had 
advanced only slightly over 50 years. In many cases, the 
authors were unable to distinguish trends in soil develop- 
ment from inherent variability among spoil materials. 

The effect of soil texture on plant species composition and 
life forms growing in a particular area is well-known. In their 
studies of plant succession, Schafer and Nielsen (1979) 
found that perennial grass production increased on finer 
textured spoil while halt-shrub production was higher on 
coarse textured spoil. Wali and Freeman (1973) examined 
mine spoil from 0 to 53 years of age throughout western 
North Dakota. They concluded that moisture availability was 
a major factor limiting plant establishment. Inadequate per- 
colation of water through the upper spoil layers contributed 
to this problem because of high clay and sodium contents. 

Relief 

Relief or topography influences plant community devel- 
opment through its effects on microclimate and pedogene- 
sis. Slopes which have a southern aspect are generally warm 
and dry while those having a northern aspect are cool and 
moist. These microclimatic conditions cause a divergence in 
soil development and plant succession leading to divergent 
plant communities. 

Jacoby (1968) examined some of the factors influencing 
natural revegetatlon of 3-, 8-, and 15-year-old mine spoil in 
southwestern Wyoming. He concluded that moisture availa- 
bility was the primary factor limiting plant establishment. 
Steep slopes did not allow water infiltration and level tops did 
not favor snow capture. Jonescu (1979) studied succession 
on spoil ridges placed from the 1930's through the 1960's In 

southeastern Saskatchewan. Her analysis showed that inter- 
ridge areas were more successlonally advanced than spoil 
slopes because of more mesic conditions. 

Reclamation Techniques 
A number of reclamation techniques can be used to accel- 

erate and direct plant community succession on mined 
lands. In essence, such techniques are applied to modify the 
major factors (organisms, parent material and relief) that 
control succession. 

Grading 
The primary goals of a grading or contouring plan are to 

provide mass stability, control erosion and allow vegetation 
establishment (Verma and Thames 1978). TechnIques such 
as benching, terracing and creating undulating surfaces 
help attain these goals and also provide the varied habitats 
required for landscape diversity. Studies in southeast Mon- 
tana, showed that contour terracing provided microtopo- 
graphy which increased establishment of nonseeded native 
species (King 1980). Shaping to create concave sites allowed 
collection of slope runoff and produced optimal areas for 
survival of woody species in North Dakota (Wolienhaupt and 
Richardson 1982). Schafer (1984) reported that mine soils in 
the Powder River Basin were less variable over an entire 
landscape than natural soils. To create reclaimed sites that 
favor vegetation diversity, Schafer suggested establishing 
distinct landscape slopes and aspects. In their soil-plant 
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diversity relationship studies, Stark and Redente (1985) 
found that plant production and diversity were inversely 
correlated. They postulated that by modifying the land sur- 
face to create varied microclimates diversity could be in- 
creased without radically affecting area-wide production. 

Topsoil Replacement 
Topsoil replacement is the act of distributing the upper 

layers of soil material, generally consisting of the A and B 
horizons and at times the C horizon, over graded spoil mate- 
rials. Topsoil is usually superior to spoil as a plant growth 
medium due to the presence of plant propagules, higher 
organic matter content, and presence of microorganisms. 

If topsoil is immediately reapplied after salvage, much of 
the microbial populations may be maintained 
and reproduction from plant parts and seeds may be stimu- 
lated. Volunteer growth from viable seeds and plant parts 
within the replaced topsoil may help add diversity to the 
plant community (King 1980). Fresquez et al. (1985) found 
that soil microbial populations in 4-year-old topsoHed sites 
were similar to those of undisturbed soils, suggesting that 
the microbial community was beginning to stabilize only 4 
years after topsoil replacement and revegetation. However, if 
topsoil is stored for long periods prior to application, much 
of the potential for rapid microbial recovery will be lost. 
Miller and May (1978) showed storage of topsoil for up to two 
years was more damaging to the microbial population than 
initial impacts of topsoil removal. Loree and Williams (1984) 
indicated that the infective potential of vesicular-arbuscular 
mycorrhizae In stored topsoil was negatively correlated with 
stockpile age. 

Selective replacement of topsoil materials differing in tex- 
ture, thickness, percent coarse fragments or organic matter 
content has been suggested as a method to enhance plant 
community diversity by creating varied habitats on reclaimed 
areas (Redente et al. 1984, Schafer 1984). 

Species Selection 
The selection of plant materials for reclamation must be 

based on the proposed post-mining land use, adaptation to 
the site specific environmental conditions and synecological 
relationships. Overly aggressive species have often been 
noted to slow invasion and thus succession. It has often been 
reported that cover of invading species increased in com- 
munities seeded to native species and decreased in areas 
where aggressive introduced species established closed 
communities. DePuit et al. (1980) noted declines in diversity 
over time even on mined lands seeded exclusively to native 
species, due to progressively greater dominance of the most 
vigorous native species in the mixture. Redente et al. (1984) 
found that after six growing seasons the effects of fertiliza- 
tion, irrigation, seeding method and manipulation of seeding 
ratios among life forms were no longer influential in plant 
community composition. Instead, it appeared that only spe- 
cies composition of the initial seed mixture and environmen- 
tal factors such as soils and climate were the most important 
variables. 

This Illustrates that if succession is to play a role in the 
species enrichment of a planted community, the species 
used should be considered carefully. Species that are 

aggressive and may form closed communities, whether 
introduced or native, should be used with caution. 

Mulching 
Mulching has two basic purposes as a cultural practice on 

reclaimed lands: to prevent wind and water erosion, and to 
aid vegetation establishment by providing a more favorable 
environment, It may also re-inoculate the soil with microor- 
ganisms: however, research has shown that providing a car- 
bon source (such as a mulch) is more beneficial to stimulat- 
ing microflora populations than Is supplying an inoculant 
source (Fresquez and Llndemann 1982, Lindemann et al. 1984). 

Additionally, Ries et al. (1980) believed that use of native 
hay mulch could potentially increase community diversity 
and provide a supplemental seed source of species not 
commercially available. This practice should be used with 
caution, however, because it can lead to an influx of undesir- 
able species. 

Planting Methods 

There are several methods of establishing plants on dis- 
turbed areas including direct seeding and transplanting. 
Drill and broadcast seeding are by far the most common 
methods of planting reclaimed areas. Drill seeding is consi- 
dered to provide the best microenvironment for seedling 
establishment. However, DePuit et al. (1980) suggested that 
to achieve a balance between initial establishment, produc- 
tivity and diversity, diverse seed mixtures should be broad- 
cast seeded. Doerr and Redente (1983) found no significant 
difference in grass production between drill and broadcast 
seeding when broadcast seeding was performed with twice 
the quantity of seed, but found forb biomass was greater on 
broadcast seeded plots. Redente et ai. (1984) reported that 
after six growing seasons, differences between seeding 
methods were no longer important. 

Some species are not readily established by direct seeding 
methods. Transplanting methods may allow establishment 
of such species. These methods may also supplement natu- 
ral invasion of advanced successional species which are 
slow to colonize disturbed areas. 

irrigation 
Most researchers support the concept that irrigation 

should be used only temporarily to aid in plant community 
establishment. For this reason, irrigation generally has not 
been considered important in the long-term community 
development process. Doerr et al. (1983) found that irriga- 
tion during the first two growing seasons shortened the time 
required for grasses and forbs to establish and reach high 
production levels. However, this gain was only short-term, 
and after 4 years there was no significant difference in 
aboveg round biomass production and canopy cover between 
irrigated and nonirrigated treatments. Additionally, irriga- 
tion reduced shrub biomass and densities throughout the 
study period. 

Recent work in Montana and North Dakota Indicates that 
irrigation may be used to establish warm-season grass spe- 
cies which are difficult to establish under ambient precipita- 
tion. Ries (1980) found that supplemental irrigation would 
permit planting later in the growing season and that applica- 
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Fig. 1(Top photo) 35-year-old abandoned coal mine spoil in north central Wyoming showing poor plant community development. 
Fig. 2.(Middle photo) Seeding of regraded and topsoiled coal mine spoil in Colorado. 
Fig. 3.(Bottom photo) Successfully reclaimed coal mine spoil in northwest Colorado. 
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tion of different amounts of water could allow control of 
species composition in newly established stands. 

DePuit et al. (1982) concluded that one year of supple- 
mental summer irrigation stimulated first-year productivity 
of seeded perennial grasses, promoted warm-season peren- 
nial grass development, and increased stand diversity. How- 
ever, a second year of irrigation promoted highly irrigation- 
responsive species and reduced evenness of cover among 
seeded species. Williamson (1984) reported that a balanced 
grassland with both warm-season and cool-season grasses 
was produced when seeding was completed in late spring, 
irrigation was used during the first growing season, and seed 
mixtures were weighted in favor of warm-season species. 

Irrigation, through its effect on the developing plant com- 
munity, may also have a beneficial effect on the below- 
ground portion oftheecosystem. Klein etal. (1984) reported 
that irrigation during the first two growing seasons showed a 
significant positive effect on microbial activity because of 
increased organic matter production. 

Post-Reclamation Management 
Post-reclamation management plays an important role in 

achieving stability and permanence of the developing plant 
community (Sindelar 1984). Careful management is needed 
to encourage succession in the intended direction. Over- 
grazing may set the developing community back to an earlier 
successional stage. In many cases, however, proper grazing 
may be important in accelerating succession and increasing 
diversity. DePu it and Coenenberg (1980) concluded that var- 
ied grazing systems may have great potential as manage- 
ment tools in manipulating mined land vegetation to achieve 
reclamation goals. They found that proper spring, summer, 
and fall grazing of a mined land plant community dominated 
by introduced species was generally beneficial in stimulat- 
ing productivity; reducing excessive standing dead biomass 
and ground litter accumulations; and increasing plant spe- 
cies composition evenness and floristic richness. However, 
their results also showed that grazing did not induce diversi- 
ties equal to that of native rangeland, indicating that grazing 
alone can not be relied on to achieve high diversity over short 
time periods. Other techniques such as prescribed burning, 
haying, fertilization, herbicide treatment and interseeding 
have potential in manipulating the vegetation. However, 
research concerning such management practices on re- 
claimed land is minimal (Sindelar 1984). 

Conclusion 

Vegetation established on mined lands must meet land use 
needs, and must be self-perpetuating unless the land is to be 
returned to crop production. In areas of the West where 
annual precipitation and agronomic potential are low, it is 
usually proposed to return mined lands to their historic use 
as grazing land. Native plant communities of these regions 
have evolved under herbivory and contain a variety of spe- 
cies which provides permanent ground cover and often 
season-long forage. Plant communities established on re- 
claimed lands should be similar to indigenous communities 
to provide a similar utility unless the land use is altered. 

It is not feasible to rapidly establish stable and diverse 
plant communities on mined lands. Ultimately, however, 

stable ecological systems will develop as products of suc- 
cession. Succession is the process of change in vegetation 
overtime, and may require tens to hundreds of years for full 
expression. Data on plant succession for semiarid and arid 
mined lands are limited. Because of this lack of information, 
many questions remain concerning the successional pro- 
cess and controlling factors. 
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Reseeding Almost Complete Fol- 
lowing Wildfires in the West 

Reseeding of vegetation is almost complete on about 
20,000 acres of private land in the West burned by wildfires 
this summer, according to the U.S. Department of Agricul- 
ture. 

Wilson Scaling, chief of USDA's Soil Conservation Ser- 
vice, said $917,000 in SCS's Emergency Watershed Protec- 
tion (EWP) funds have been allocated to California, Oregon, 
Idaho, Utah and Nevada since Sept. ito restore fire damaged 
areas now vulnerable to wind and water erosion. EWP funds 
will pay up to 80 percent of the cost, with the remainder split 
between state and local Jurisdictions. In some instances, 
EWP funds will pay the entire cost of reseeding. 

According to Scaling it is important to quickly reseed into 
the ash after a fire before rain soaks the ash and cakes it. 
"Even before the fires were put out, we were working with 
inter-agency teams to pinpoint areas that would be vulnera- 
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ble to erosion. We then recommended the vegetation that 
would provide the best cover and protection against soil 
erosion," he said. 

Scaling said that reseeding recommendations are made by 
consulting SCS field office technical guides that take into 
account such factors as climate, elevation and soil condi- 
tions. The main concern is immediate short-term help. "The 
first two years are critical in preventing erosion following a 
disaster like this," he said. "That Is why everyone must act 
quickly to reseed these burned-over areas." 

Reseeding of both federal and private lands damaged by 
fire is usually conducted under a contract administered by 
USDA's Forest Service. EWP funds are then used to reim- 
burse the Forest Service for the cost of reseeding private 
land. Most of the reseeding work is done by aerial spraying, 
though in some places, the Job is done mechanically or by 
hand. 

An interagency effort to clear channels and trap sediment 
from streams to prevent downstream damages has also been 
conducted in the five states.—USDA News 
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Capital Corral 
SRM Past President Gerald Thomas is credited with devel- 

opment of legislation aimed at making the agriculture indus- 
try more competitive. Senator Pete Domenici (R-NM) intro- 
duced S,1756, which he said would help the American 
Agriculture industry become more competitive by forming 
federal-state-industry agriculture task forces in each of the 
50 states. 

"The purpose of the task forces is to create state-centered 
entities to explore practical solutions to the perplexing com- 
petitive problems U.S. agriculture faces," Domenici said. 

"The American farmer has been faced with increasing 
problems abroad. In my ludgement it is very unlikely that any 
one individual can design a perfect strategy for surviving in 
this ever-changing agriculture economy. 

"My bill sets up a structure so that states like New Mexico 
will have direct input on solving their specific problems." 

Under the Domenici legislation, each task force would 
have the following objectives: 

(1) Developing new strategies for the expansion of markets 
for U.S. farm products; 

(2) Designing effective alternatives for cutting production 
and operating expenses of farms and ranches; 

(3) Facilitating the transfer of new developments in bio- 
technology to the agriculture sector; and 

(4) Gradually reducing farm subsidies. 
The measure would also call for each state's governor to 

locate the task force at the primary agriculture college or 
university in the state. 

Additionally, the task force would be directed by a 12 
member industry advisory board, appointed by the governor. 
The Board on Agriculture of the NatIonal Research Council 
(NRC) has proposed to study public rangeland classification 
systems of the BLM and USFS. (NRC is an operating agency 
of the National Academy of Sciences and National Academy 
of Engineering). The project was approved for study by the 
NRC Governing Board on December 3. It is expected to 
begin this coming spring. 

A committee will be formed consisting of approximately 15 
experts from the fields of range management, range ecology, 
wildlife management, forage and grassland management, 
public lands planning, and watershed management. This 
committee would produce a report evaluating the land clas- 
sification systems of the BLM and USFS, with specific 
recommendations on how to improve the current system to 
be more useful as a tool in achieving multiple use. 

The proposal will address several issues of concern to 
SAM, including consistency of range condition descriptions; 
it differs substantially from an earlier draft proposal for a 
study of land management planning in BLM and FS. 

The Renewable Resources Extension Act has been re- 
authorized as part of the FY 1988 Budget Reconciliation 
package. The Act is extended to the year 2000, coinciding 
with the planning cycles for resource extension. Authoriza- 
tion is continued at $15 million annually. The FY 1988 appro- 
priations level increased nearly $400,000 to $2.765 million, 
enabling a base level of RREA funding in every state. 

SRM members are well-represented among the authors of 
the 1987 Yearbook of Agriculture, Our American Land. The 
volume will be a useful reference tool, and free copies are 
available (while they last) from Members of Congress. 

Nevada Wilderness and BLM-FS Interchange Bills passed 
the House in early December. Few if any changes were made 
in the bills as introduced. 

A new Environmental Impact Statement on the Animal 
Damage Control Program is being prepared by USDA's 
Animal and Plant Health Inspection Service following a ser- 
ies of public hearings and written comment. Considering the 
months that have elapsed since the program was transferred 
to Agriculture from Interior, certainly no one is accusing 
APHIS of undue haste. 

The Wildlife Management Institute recently released the 
schedule for the 53rd North American Wildlife and Natural 
Resources Conferences to be held March 18-23, 1988 at the 
Gait House, in Louisville, Kentucky. 

In addition to the opening session titled "Tackling Conser- 
vation Challenges" a number of special sessions are planned, 
including "Resource Management Challenges and Innova- 
tive Responses", "Implementing Conservation Provisions in 
Federal Agricultural Programs" among others. 

Forest Service changes in top line fobs will be effective 
February 28. Lamar Beasley, who will become Director of the 
Southeastern Forest and Range Experiment Station, will be 
succeeded as Deputy Chief for the Nat'l Forest System by 
Jim Overbay, Regional Forester in the Northern Region. 
John Mumma will move up from his Deputy Regional Fores- 
ter job to become Regional Forester In Missoula. Charles 
Philpot will become Director of the Pacific Northwest Forest 
and Range Experiment Station, and Jerry Sesco will take his 
place as Associate Deputy Chief for Research in the Washing- 
ton Office. 

Citing potential threats to the environment from rapid 
advances in bioenglneerlng, the National Wildlife Federation 
(NWF) today announced the establishment of a National 
Biotechnology Policy Center. The new Center, supported by 
a $210,000 grant from the Chicago-based Joyce Foundation, 
will examine all aspects of the emerging biotechnology field. 

According to Dr. Margaret Mellon, an NWF attorney and 
biologist who will head the Center, the Federation will hire an 
ecologist to oversee federal agency review of applications to 
release new organisms into the environment. 
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Current Literature 
This section has the objective of alerting SRM members 

and other readers of Rangelands to the availability of new, 
useful literature being published on applied range manage- 
ment. Readers are requested to suggest literature items— 
and preferably also contribute single copies for review—for 
including in this section In subsequent issues. Personal 
copies should be requested from the respective publisher or 
senior author (address shown In parentheses for each 
citation). 

Beef, Brush, and BobwhItes: Quail Manag.ment In Cattle Country; 
by Fred S. Guthery; 1986; Caesar Kleberg WildI. Inst., Texas A&l 
Univ., Kingsville, Tex.; 182 p. (Campus Box 218, Kingsville, Texas 
78363; $13.15 softcover) A practical guide to bobwhite manage- 
ment on rangeland; written for landowners and hunters who want 
to increase quail densities. 

Beef Cattle Report, 1988; by Neb. Agric. Res. Div.; 1987; Neb. Agric. 
Res. Div. Misc. Pub. 53; 82 p. (Dept. Anim. Sci., Univ. Neb., Lincoln, 
Neb. 68583) Includes research reports on estrus synchronization, 
conception rates, cow nutrition, irrigated pasture mixes and for- 
age quality, and corn stalkgrazing. 

Beef Cattle Research In Texas, 1986; by Texas Agric. Expt. Sta.; 
1986; Texas Agric. Expt. Sta. Cons. Prog. Rep. 4461-4498; 75 p. 
(Bulletin Room, Coil. Agric., Texas A&M Univ., College Station, 
Texas 77843) Includes reports on grass tetany, magnesium 
requirements, supplementation frequency on range, and compu- 
terized decision aids for range cow nutrition. 

Conducting a Rangeland Grauhopp.r Control Program: A Chro- 
nology; by Robert E. Pfadt and Donald M. Hardy; 1987; Wyo. Agric. 
Expt. Sta. Bul. 882; 11 p. (Bulletin Room, Agric. Expt. Sta., Univ. 
Wyo., Laramie, Wyo. 82071) Suggests a chronological order for 
the procedures for conducting a cooperative control program for 
rangeland grasshoppers. 

An Economic Analysis of Enterprise Combinations on Mountain 
Valley Cattle Ranches; by Dillon M. Feuz and W. Gordon Kearl; 
1987; Wyo. Agric. Expt. Sta. Res. J. 207; 71 p. (Bulletin Room, 
Agric. Expt. Sta., Univ. Wyo., Laramie, Wyo. 82071) Determined 
the effects of % calf crop born, calf death losses, weaning weights, 
marketing age and weights of calves, and cropping practices on 
ranch profitability. 

An Economic Assessment of Tallgrass PraIrie PrescrIbed Burning; 
by D.J. Bernardo, D.M. Engle, and F.T. McCollum; 1987; OkIa. 
Agric. Expt. Sta. Res. Rep. P-897; 22 p. (Bull. Room, Agric. Expt. 
Sta., Stillwater, OkIa. 74078) Evaluated the influence of prescribed 
burning on both the expected value and variability of net returns 
from a representative stocker enterprise. 

Effect of Number of Passes with a Roller-Applicator Using Dilute 
Herbicide Solutions on Control of Brush Regrowth In Northeast- 
ern Saskatchewan; by John Waddlngton and Shabtai Bittman; 
1987; Can. J. Plant Sci. 67(3):845-848. (Res. Sta., Agric. Can., Swift 
Current, Sask. S9H 3X2) One or two additional passes increased 
kill of regrowth aspen and willow. 

Effects of Repeated Shredding on a Guajillo (Acid. beI.ndl.rf) 
CommunIty: by Timothy E. Fulbright; 1987; Texas J. Agric. & Nat. 
Resources 1:32-33. (Texas A&l Univ., Kingsville, Texas 78363) 
Shredding every third year had little effect on the density of high, 
medium, and low value browse plants but did lower the density of 
high palatability species; also lowered brush species diversity. 

Forest Vegetation of the Black Hills National Forest of South Dakota 
and Wyoming: A Habitat Type ClassIficatIon; by George R. Hoff- 
man and Robert A. Alexander; 1987; USDA, For. Serv. Res. Paper 
RM-276; 48 p. (Rocky Mtn. For. & Range Expt. Sta., 240 West 
Prospect St., Fort Collins, Cob. 80521) Identified and described 
12 forest habitat types and one shrub habitat type in the Black 
Hills. 

Game Harvest Management; by S.L. Beasom and S. Roberson 
(Eds.); 1985; Caesar Kleberg WildI. Res. Inst., Texas A&l Univ., 
Kingsville, Tex. (Campus Box 218, Kingsville, Tex. 78363; $15.75 
soft cover) Presents 1983 symposium papers on harvest strategies 
for white-tailed deer, moose, exotic ungulates, and game birds. 

Getting Started In Prescribed Burning; by Guy R. McPherson, G. 
Allen Rasmussen, Henry A. Wright, and Carlton M. Brltton; 1986; 
Texas Tech Univ. Range & WildI. Mgt. Note 9; 6 p. (Dept. Range & 
Wildl. Mgt., Texas Tech Univ., Lubbock, Texas 79409) Considers 
equipment, organization, fireline preparation, ignition of head- 
fires, and general guidelines for prescribed burning. 

Guidelines for Prescribed Burning Sagebrush-Grass Rangelands In 
the Northern Great Basin; by Stephen C. Bunting. Bruce M. Kil- 
gore, and Charles L. Bushey; 1987; USDA, For. Serv. Gen. Tech. 
Rep. INT-231; 33 p. (I ntermountain Res. Sta., 324 25th St., Ogden, 
UT 84401) Summarizes the recent literature on fire effects on 
sagebrush-grass vegetation and outlines procedures for planning 
and conducting prescribed fires and monitoring the effects. 

Improvement of Oak-Dominated Rangeland with Tebuthiuron and 
PrescrIbed Burning; by Charles J. Scifres, Jerry W. Stuth, and Ben 
H. Koerth; 1987; Texas Agric. Expt. Sta. Bul. 1567; 24 p. (Bui. 
Room, Col. Agric., Texas A&M Univ., College Station, Texas 

77843) Summarizes the available literature on tebuthiuron use for 
improvement of oak-mixed hardwoods range and integrates with 
other brush control methods. 

Influence of Cattle StockIng Rate on the Structural Profile of Deer 
Hiding Cover; by Eric R. Loft, John W. Menke, John G. Kie, and 
Ron C. Bertram; 1987; J. WildI. Mgt. 51 (3):655-664. (Dept. Agron. & 
Range Sci., Univ. Calif., Davis, Calif. 95616) Concluded that hiding 
cover for fawns was substantially lost early in the season from 
heavy cattle grazing but left open the question as to whether this 
significantly reduced deer survival on summer range. 

Integrated Pest Management on Rangeland: State of the Art In the 
Sagebrush Ecosystem; by Jeroma A. Onsager (Ed.).; 1987; USDA 
ARS-50; 85 p. (USDA, Soil Cons. Serv., P.O. Box 2890, Washing- 
ton, D.C. 20013) ConsIsts of 12 papers on the need and approaches 
to manipulating plant and insect pests in the sagebrush ecosystem. 

Large Herbivore Foraging and Ecological Hierarchies; by R.L. Senft, 
M.B. Coughenour, D.W. Bailey, L.R. Rittenhouse, O.E. Sala, and 
D.M. Swift; 1987; BioScience 37(11):789-799. (Senior author: 
USDA-ARS South Central Family Farm Res. Center, Boonevilbe, 
Ark. 72927) Integrates scale In ecological hierarchy (I.e. region, 
landscape, plant communities) in a conceptual model of large 
herbivore foraging. 

Complied by John F. Va!lentine, Professor of Range Science, Brigham Young 
University, Provo, Utah 84602 
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Limiting the Effects of Stress on Cattle; by Gary P. Moberg, Lloyd V. 
Swanson, and Jan Woibold (Eds.); 1986; Utah Agric. Expt. Sta. 
Res. Bul. 512:85 p. (Bulletin Room, Coil. Agric., Utah State Univ., 
Logan, Utah 84322) Reviews the major climate/weather and man- 
agement stressors affecting cattle and how to alleviate their 
impact. 

Planning a Nutrition Program for Todays Productive Beef Cow; by 
Larry R. Corah; 1987; Ken. Coop. Ext. Cir. 680;8 p. (Bulletin Room, 
CoIl. Agric., Kan. State Univ., Manhattan, Kan. 66506) Provides 

practical guidelines for a beef cow nutrition program based on 
stage of production, cow size and milk production, age of cattle, 
cow condition, and environmental stress. 

Planning Fencing Systems for Intensive Grazing Management; by 
L.W. Turner, C.W. Absher, and J.K. Evans; 1986; Ky. Agric. Ext. 
10-74; 12 p. (Bulletin Room, Call. Agric., Univ. Ky., Lexington, Ky. 
40506) Provides the basic principles for designing functional and 
economical fencing systems for livestock farms. 

Prescribd Burning Juniper Communities in Texas; by G. Allen 
Rasmussen, Guy R. McPherson, and Henry A. Wright: 1986: Texas 
Tech Univ. Range & Wildl. Mgt. Note 10:6 p. (Dept. Range & Wiidl. 
Mgt., Texas Tech Univ., Lubbock, Texas 79409) Outlines proced- 
ures for conducting prescribed burns in Ashe and redberry juniper 
communities and discusses projected vegetation responses. 

Productivity of Grass Species in the Dark Brown Soil Zone of Sas- 
katchewan; by R.P. Knowles: 1987; Can. J. Plant Sci. 67(3):719- 
725. (Agric. Can., Res. Sta., 107 Science Crescent, Saskatoon, 
Sask. S7N 0X2) Compared yields, longevity, forage quality and 
senescence, and response to fertilizers of native wheatgrasses 
and introduced cool-season grasses under dryiand conditions. 

President's 
Notes 

it doesn't seem possible, but this is the last column I will be 
writing as your President. I was told early on that my year in 
office would fly by. it certainly has. 

it has been an honor and privilege for me to serve as 
President of SRM. I firmly believe our Society is a top-notch 
professionai organization—not only from the standpoint of 
providing leadership in the range profession and manage- 
ment of range resources, but also because we are a dedi- 
cated group that is fun to be associated with. That is a 
characteristic i hope we never lose. The camaraderie and 
good fellowship is an important part of our gatherings. 

Many things have happened during the past year: a new 
office building in Denver; increased activity on the Washing- 
ton, D.C. scene; added responsibilities and initiative in pro- 
moting better understanding and improved management of 
range resources, to mention a few. if I were to outline specific 
activities the list would be long. This increased activity adds 
up to one thing—more work. Our Executive Vice-President, 
Pete Jackson, and the entire paid staff are highly competent, 
but they can't shoulder the burden alone. Each of us—the 
Parent Society, Sections, Chapters, and individuals—must 
share in the responsibility of carrying our programs foward. I 
am confident we can do it. 

Saitcedar Control for Wildlife Habitat improvement in the South- 
western United States; by Theodore A. Kerpez and Norman S. 
Smith; 1987: USD1, Fish & Wildl. Serv. Resource Pub. 169; 16 p. 
(Publications Unit, U.S. Fish & Wildi. Serv., Washington, D.C. 
20240) This application manual considers saitcedar ecology, salt- 
cedar problems, methods for controlling saltcedar, and guidelines 
for managing saltcedar. 

Tebuthiuron Distribution in Soil Following Application of Pellets; by 
Steven G. Whisenant and Warren P. Clary; 1987: J. Environ. Qual. 
1 6(4):397-402. (Botany & Range Sci. Dept., Brigham Young Univ., 
Provo, Utah 84602) Evaluated tebuthiuron persistence, location in 
the soil around the pellet, and biological activity against crested 
wheatgrass. 

The Us. of Complementary Forages in a Reproductive Beef Cattle 
Operation; by John L. Launchbaugh; 1987; Kan. Agric. Ext. Cir. 
681; 13 p. (Bulletin Room, Coil. Agric., Kan. State Univ., Manhat- 
tan, Kan. 66506) Evaluates the advantages and procedures for 
grazing complementary pastures in conjunction with (i.e. simul- 
taneously with) native ranges to enhance forage quality and 
quantity. 

Vegetation Classification System for California: User's Guide; by 
Serena C. Hunter and Timothy E. Paysen; 1986; USDA, For. Serv. 
Gen. Tech. Rep. PSW-94: 12 p. (Pacific Southwest For. & Range 
Expt. Sta., P.O. Box 245, Berkeley, Calif. 94701) Outlines a vegeta- 
tion classification system requiring no formal sampling but only 
plant and community recognition; promoted as a cross-discipline 
and cross-agency approach. 

The support I have received from the membership this year 
is gratifying. When I have asked for help, it has been there. 
Whatever we have been able to accomplish is the result of 
hard work by the Board of Directors, Denver Staff, Commit- 
tees and work groups, Sections and each of you as individual 
members. I appreciate it. 

The pattern I have used in the President's Notes is to 
discuss one emphasis item from the 1987 Plan of Work in 
each issue of Ran gelands. This issue concerns item number 
six: Coordinate Efforts with Societies and Organizations 
with Mutual Concerns. 

The SRM maintains contact with 16 affiliate organizations 
through our Affiliations Committee. One of our members is 
assigned as contact for each organization. Through this 
structure, we have the opportunity to exchange ideas, peri- 
odicals, publications, and to coordinate in activities of mut- 
ual interest. A great deal is being done. One example is the 
current effort to work with the Public Lands, Pasture and 
Range Committee of NACD to provide additional emphasis 
to Coordinated Resource Management. We aiso maintain 
close contact with several natural resources groups located 
in the Washington, D.C., area. 

Several Sections have held joint meetings with other pro- 
fessional societies, such as, The Wildlife Society and the Soil 
Conservation Society. These develop better understanding 
and relationships. Much more can be done along these lines. 
in this day and age it is imperative that groups interested in 
the wise use and management of natural resources work 
together in order to make a voice that can be heard. 

Again, I wish to thank all of you for your support. Keep up 
the good work. Jack Miller, President, SAM 
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Current Literature 
This section has the objective of alerting SRM members 

and other readers of Rangelands to the availability of new, 
useful literature being published on applied range manage- 
ment. Readers are requested to suggest literature items— 
and preferably also contribute single copies for review—for 
including in this section In subsequent issues. Personal 
copies should be requested from the respective publisher or 
senior author (address shown In parentheses for each 
citation). 

Beef, Brush, and BobwhItes: Quail Manag.ment In Cattle Country; 
by Fred S. Guthery; 1986; Caesar Kleberg WildI. Inst., Texas A&l 
Univ., Kingsville, Tex.; 182 p. (Campus Box 218, Kingsville, Texas 
78363; $13.15 softcover) A practical guide to bobwhite manage- 
ment on rangeland; written for landowners and hunters who want 
to increase quail densities. 

Beef Cattle Report, 1988; by Neb. Agric. Res. Div.; 1987; Neb. Agric. 
Res. Div. Misc. Pub. 53; 82 p. (Dept. Anim. Sci., Univ. Neb., Lincoln, 
Neb. 68583) Includes research reports on estrus synchronization, 
conception rates, cow nutrition, irrigated pasture mixes and for- 
age quality, and corn stalkgrazing. 

Beef Cattle Research In Texas, 1986; by Texas Agric. Expt. Sta.; 
1986; Texas Agric. Expt. Sta. Cons. Prog. Rep. 4461-4498; 75 p. 
(Bulletin Room, Coil. Agric., Texas A&M Univ., College Station, 
Texas 77843) Includes reports on grass tetany, magnesium 
requirements, supplementation frequency on range, and compu- 
terized decision aids for range cow nutrition. 

Conducting a Rangeland Grauhopp.r Control Program: A Chro- 
nology; by Robert E. Pfadt and Donald M. Hardy; 1987; Wyo. Agric. 
Expt. Sta. Bul. 882; 11 p. (Bulletin Room, Agric. Expt. Sta., Univ. 
Wyo., Laramie, Wyo. 82071) Suggests a chronological order for 
the procedures for conducting a cooperative control program for 
rangeland grasshoppers. 

An Economic Analysis of Enterprise Combinations on Mountain 
Valley Cattle Ranches; by Dillon M. Feuz and W. Gordon Kearl; 
1987; Wyo. Agric. Expt. Sta. Res. J. 207; 71 p. (Bulletin Room, 
Agric. Expt. Sta., Univ. Wyo., Laramie, Wyo. 82071) Determined 
the effects of % calf crop born, calf death losses, weaning weights, 
marketing age and weights of calves, and cropping practices on 
ranch profitability. 

An Economic Assessment of Tallgrass PraIrie PrescrIbed Burning; 
by D.J. Bernardo, D.M. Engle, and F.T. McCollum; 1987; OkIa. 
Agric. Expt. Sta. Res. Rep. P-897; 22 p. (Bull. Room, Agric. Expt. 
Sta., Stillwater, OkIa. 74078) Evaluated the influence of prescribed 
burning on both the expected value and variability of net returns 
from a representative stocker enterprise. 

Effect of Number of Passes with a Roller-Applicator Using Dilute 
Herbicide Solutions on Control of Brush Regrowth In Northeast- 
ern Saskatchewan; by John Waddlngton and Shabtai Bittman; 
1987; Can. J. Plant Sci. 67(3):845-848. (Res. Sta., Agric. Can., Swift 
Current, Sask. S9H 3X2) One or two additional passes increased 
kill of regrowth aspen and willow. 

Effects of Repeated Shredding on a Guajillo (Acid. beI.ndl.rf) 
CommunIty: by Timothy E. Fulbright; 1987; Texas J. Agric. & Nat. 
Resources 1:32-33. (Texas A&l Univ., Kingsville, Texas 78363) 
Shredding every third year had little effect on the density of high, 
medium, and low value browse plants but did lower the density of 
high palatability species; also lowered brush species diversity. 

Forest Vegetation of the Black Hills National Forest of South Dakota 
and Wyoming: A Habitat Type ClassIficatIon; by George R. Hoff- 
man and Robert A. Alexander; 1987; USDA, For. Serv. Res. Paper 
RM-276; 48 p. (Rocky Mtn. For. & Range Expt. Sta., 240 West 
Prospect St., Fort Collins, Cob. 80521) Identified and described 
12 forest habitat types and one shrub habitat type in the Black 
Hills. 

Game Harvest Management; by S.L. Beasom and S. Roberson 
(Eds.); 1985; Caesar Kleberg WildI. Res. Inst., Texas A&l Univ., 
Kingsville, Tex. (Campus Box 218, Kingsville, Tex. 78363; $15.75 
soft cover) Presents 1983 symposium papers on harvest strategies 
for white-tailed deer, moose, exotic ungulates, and game birds. 

Getting Started In Prescribed Burning; by Guy R. McPherson, G. 
Allen Rasmussen, Henry A. Wright, and Carlton M. Brltton; 1986; 
Texas Tech Univ. Range & WildI. Mgt. Note 9; 6 p. (Dept. Range & 
Wildl. Mgt., Texas Tech Univ., Lubbock, Texas 79409) Considers 
equipment, organization, fireline preparation, ignition of head- 
fires, and general guidelines for prescribed burning. 

Guidelines for Prescribed Burning Sagebrush-Grass Rangelands In 
the Northern Great Basin; by Stephen C. Bunting. Bruce M. Kil- 
gore, and Charles L. Bushey; 1987; USDA, For. Serv. Gen. Tech. 
Rep. INT-231; 33 p. (I ntermountain Res. Sta., 324 25th St., Ogden, 
UT 84401) Summarizes the recent literature on fire effects on 
sagebrush-grass vegetation and outlines procedures for planning 
and conducting prescribed fires and monitoring the effects. 

Improvement of Oak-Dominated Rangeland with Tebuthiuron and 
PrescrIbed Burning; by Charles J. Scifres, Jerry W. Stuth, and Ben 
H. Koerth; 1987; Texas Agric. Expt. Sta. Bul. 1567; 24 p. (Bui. 
Room, Col. Agric., Texas A&M Univ., College Station, Texas 

77843) Summarizes the available literature on tebuthiuron use for 
improvement of oak-mixed hardwoods range and integrates with 
other brush control methods. 

Influence of Cattle StockIng Rate on the Structural Profile of Deer 
Hiding Cover; by Eric R. Loft, John W. Menke, John G. Kie, and 
Ron C. Bertram; 1987; J. WildI. Mgt. 51 (3):655-664. (Dept. Agron. & 
Range Sci., Univ. Calif., Davis, Calif. 95616) Concluded that hiding 
cover for fawns was substantially lost early in the season from 
heavy cattle grazing but left open the question as to whether this 
significantly reduced deer survival on summer range. 

Integrated Pest Management on Rangeland: State of the Art In the 
Sagebrush Ecosystem; by Jeroma A. Onsager (Ed.).; 1987; USDA 
ARS-50; 85 p. (USDA, Soil Cons. Serv., P.O. Box 2890, Washing- 
ton, D.C. 20013) ConsIsts of 12 papers on the need and approaches 
to manipulating plant and insect pests in the sagebrush ecosystem. 

Large Herbivore Foraging and Ecological Hierarchies; by R.L. Senft, 
M.B. Coughenour, D.W. Bailey, L.R. Rittenhouse, O.E. Sala, and 
D.M. Swift; 1987; BioScience 37(11):789-799. (Senior author: 
USDA-ARS South Central Family Farm Res. Center, Boonevilbe, 
Ark. 72927) Integrates scale In ecological hierarchy (I.e. region, 
landscape, plant communities) in a conceptual model of large 
herbivore foraging. 

Complied by John F. Va!lentine, Professor of Range Science, Brigham Young 
University, Provo, Utah 84602 
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Limiting the Effects of Stress on Cattle; by Gary P. Moberg, Lloyd V. 
Swanson, and Jan Woibold (Eds.); 1986; Utah Agric. Expt. Sta. 
Res. Bul. 512:85 p. (Bulletin Room, Coil. Agric., Utah State Univ., 
Logan, Utah 84322) Reviews the major climate/weather and man- 
agement stressors affecting cattle and how to alleviate their 
impact. 

Planning a Nutrition Program for Todays Productive Beef Cow; by 
Larry R. Corah; 1987; Ken. Coop. Ext. Cir. 680;8 p. (Bulletin Room, 
CoIl. Agric., Kan. State Univ., Manhattan, Kan. 66506) Provides 

practical guidelines for a beef cow nutrition program based on 
stage of production, cow size and milk production, age of cattle, 
cow condition, and environmental stress. 

Planning Fencing Systems for Intensive Grazing Management; by 
L.W. Turner, C.W. Absher, and J.K. Evans; 1986; Ky. Agric. Ext. 
10-74; 12 p. (Bulletin Room, Call. Agric., Univ. Ky., Lexington, Ky. 
40506) Provides the basic principles for designing functional and 
economical fencing systems for livestock farms. 

Prescribd Burning Juniper Communities in Texas; by G. Allen 
Rasmussen, Guy R. McPherson, and Henry A. Wright: 1986: Texas 
Tech Univ. Range & Wildl. Mgt. Note 10:6 p. (Dept. Range & Wiidl. 
Mgt., Texas Tech Univ., Lubbock, Texas 79409) Outlines proced- 
ures for conducting prescribed burns in Ashe and redberry juniper 
communities and discusses projected vegetation responses. 

Productivity of Grass Species in the Dark Brown Soil Zone of Sas- 
katchewan; by R.P. Knowles: 1987; Can. J. Plant Sci. 67(3):719- 
725. (Agric. Can., Res. Sta., 107 Science Crescent, Saskatoon, 
Sask. S7N 0X2) Compared yields, longevity, forage quality and 
senescence, and response to fertilizers of native wheatgrasses 
and introduced cool-season grasses under dryiand conditions. 

President's 
Notes 

it doesn't seem possible, but this is the last column I will be 
writing as your President. I was told early on that my year in 
office would fly by. it certainly has. 

it has been an honor and privilege for me to serve as 
President of SRM. I firmly believe our Society is a top-notch 
professionai organization—not only from the standpoint of 
providing leadership in the range profession and manage- 
ment of range resources, but also because we are a dedi- 
cated group that is fun to be associated with. That is a 
characteristic i hope we never lose. The camaraderie and 
good fellowship is an important part of our gatherings. 

Many things have happened during the past year: a new 
office building in Denver; increased activity on the Washing- 
ton, D.C. scene; added responsibilities and initiative in pro- 
moting better understanding and improved management of 
range resources, to mention a few. if I were to outline specific 
activities the list would be long. This increased activity adds 
up to one thing—more work. Our Executive Vice-President, 
Pete Jackson, and the entire paid staff are highly competent, 
but they can't shoulder the burden alone. Each of us—the 
Parent Society, Sections, Chapters, and individuals—must 
share in the responsibility of carrying our programs foward. I 
am confident we can do it. 

Saitcedar Control for Wildlife Habitat improvement in the South- 
western United States; by Theodore A. Kerpez and Norman S. 
Smith; 1987: USD1, Fish & Wildl. Serv. Resource Pub. 169; 16 p. 
(Publications Unit, U.S. Fish & Wildi. Serv., Washington, D.C. 
20240) This application manual considers saitcedar ecology, salt- 
cedar problems, methods for controlling saltcedar, and guidelines 
for managing saltcedar. 

Tebuthiuron Distribution in Soil Following Application of Pellets; by 
Steven G. Whisenant and Warren P. Clary; 1987: J. Environ. Qual. 
1 6(4):397-402. (Botany & Range Sci. Dept., Brigham Young Univ., 
Provo, Utah 84602) Evaluated tebuthiuron persistence, location in 
the soil around the pellet, and biological activity against crested 
wheatgrass. 

The Us. of Complementary Forages in a Reproductive Beef Cattle 
Operation; by John L. Launchbaugh; 1987; Kan. Agric. Ext. Cir. 
681; 13 p. (Bulletin Room, Coil. Agric., Kan. State Univ., Manhat- 
tan, Kan. 66506) Evaluates the advantages and procedures for 
grazing complementary pastures in conjunction with (i.e. simul- 
taneously with) native ranges to enhance forage quality and 
quantity. 

Vegetation Classification System for California: User's Guide; by 
Serena C. Hunter and Timothy E. Paysen; 1986; USDA, For. Serv. 
Gen. Tech. Rep. PSW-94: 12 p. (Pacific Southwest For. & Range 
Expt. Sta., P.O. Box 245, Berkeley, Calif. 94701) Outlines a vegeta- 
tion classification system requiring no formal sampling but only 
plant and community recognition; promoted as a cross-discipline 
and cross-agency approach. 

The support I have received from the membership this year 
is gratifying. When I have asked for help, it has been there. 
Whatever we have been able to accomplish is the result of 
hard work by the Board of Directors, Denver Staff, Commit- 
tees and work groups, Sections and each of you as individual 
members. I appreciate it. 

The pattern I have used in the President's Notes is to 
discuss one emphasis item from the 1987 Plan of Work in 
each issue of Ran gelands. This issue concerns item number 
six: Coordinate Efforts with Societies and Organizations 
with Mutual Concerns. 

The SRM maintains contact with 16 affiliate organizations 
through our Affiliations Committee. One of our members is 
assigned as contact for each organization. Through this 
structure, we have the opportunity to exchange ideas, peri- 
odicals, publications, and to coordinate in activities of mut- 
ual interest. A great deal is being done. One example is the 
current effort to work with the Public Lands, Pasture and 
Range Committee of NACD to provide additional emphasis 
to Coordinated Resource Management. We aiso maintain 
close contact with several natural resources groups located 
in the Washington, D.C., area. 

Several Sections have held joint meetings with other pro- 
fessional societies, such as, The Wildlife Society and the Soil 
Conservation Society. These develop better understanding 
and relationships. Much more can be done along these lines. 
in this day and age it is imperative that groups interested in 
the wise use and management of natural resources work 
together in order to make a voice that can be heard. 

Again, I wish to thank all of you for your support. Keep up 
the good work. Jack Miller, President, SAM 
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Executive 
Vice-president's 
Report 

Have you ever heard of a snow flurry? Well, that's what the 
weatherman forecast for the Denver, Cob., area over the 
holidays. So far It has flurried a foot and a half at the office, 
and more Is forecast. 

When I first came to Denver nearly five years ago, people 
told me it was a nice, dry, warm climate and I have been 
waiting for a season of that to happen. So far I've spent most 
of my time, it seems, In the Denver airport waiting for it to quit 
flurrying sob can get to my meetings or home. But like the 
cowboy said to the roundup cook, "It's saltier than heck but 
that's just the way I like 'er." 

We have had some great Section meetIngs in the last few 
years, but this year has certainly produced some dandies. 
For example, I have promoted joint section meetings on 
occasion and In 1987 two have proven my point. 

The first, at Laramle, Wyo., was a Wyoming-Colorado 
annual meeting. The attendance surpassed 200, and this 
drew an excellent array of speakers on one of the brightest 
subjects to date, "Wildlife development on rangetands." If we 
aren't careful, It could cause a lot of controversy. But with a 
little planning and common sense, it could well be the 
answer to our ranchers' economic trouble, wildlife habitat, as 
well as developing more recreation opportunity for the Amer- 
ican public to enjoy. The second and equally well attended, 
was a joint Nevada-Utah Section annual meeting at Wen- 
dover, Nev. 

I was just as impressed here as at Laramie. The speakers 
were excellent and everyone seemed to be as pleased as I 
was. 

One of the more Impressive things that happened at Wen- 
dover was a conference of the BLM employers that was held 
In conjunction with the SRM meetings. They also had a large 
attendance, and during a discussion session that I attended I 
was very Impressed with the level of professionalism dis- 
played. Those people have come a long way in a very short 
time and I want to compliment them for their fine progress. 
Now all I have to do is figure out how to get them started on 
more writing for our journals and making presentations at 
the meetings. Darn It, you people, will you stop hiding your 
candle under a basket—you have plenty to offer and we all 
need to hear It. 

It's always good news to report the results of our election. 
Rex Cleary won a very close race for second vice-president 
and Ed Nelson, a Canadian rancher, and Kendell Johnson 
are the two new directors. It always bothers me to see fine 
people lose an election, but it also shows the quality we have 
to choose from. My only comment is we are very lucky to 
have such fine leadership, and you people who came in 
second start planning your next try. I know persons who took 
two or three times to get their ducks in line and they made 

some of the finest leaders we have ever had. 
I must be on a roll this time discussing subjects and per- 

sons who quite often go unnoticed. The Journal of Range 
Management Is certainly one. On our last ballot we Included 
a place where you could mark It If you didn't care to receive 
either or both of our major publications. Well folks, the 
results are In, and I can count the people not wanting the 
JRM on my fingers, let alone taking off my shoes. It's such a 
minority that it will be a bookkeeping problem to make sure 
their names are off the various mailing lists. What makes me 
wonder is, do we need to headline the articles in a better and 
more attractive way to draw those few dissenters' attention? 
As I have always said, there has yet to be an Issue that I 
haven't found at least one article of direct value to our ranch. 
Like they said on TV one time, "Try it, you will like It." 

The last Item arising from our election was the overwhelm- 
ing vote in favor of an apprentice membership category. Next 
year range management graduates who have been unable to 
find employment in the field of range will be eligible for a 
reduced membership fee for a limited period of time. I per- 
sonally hope this will help those discouraged graduates who 
gave up and simply dropped out of sight. It just doesn't make 
good sense to make a big investment In time and money and 
then not continue to try to find that career position. Frankly, 
jobs are out there, it just takes a lot more effort lately. But 
there Is light at the end of the tunnel. I am hearing very 
positive words on our future job placement, particularly due 
to C.R.P. and other programs that are promoted by other 
than the regular resource people and agencies both in the 
U.S. and world wide. 

In conclusion to this hot and cold report. If you see me 
sitting in an airport with a very self-satisifed look on my face, 
it's not from being on time. It's simply that I finally cracked 
and roasted one of those airline employees who said, "Now 
sir, we are only a few minutes late, and the pilot will make it 
up once you are in the air. After all, you know we are the most 
dependable carrier In the business today." Oh well, one of 
these days my turn will come, but in the meantime I'll go back 
to my seat and wish for a nice comfortable Greyhound Bus. 

Thank you again for all your patience and support. I cer- 
tainly predict that 1988 will be one of the best for SRM and 
you know we have had some good ones.—Peter V. Jackson, 
Executive Vice-President, SRM 

Readers Write: 
To the editor: 

The four lead articles in October 1987 Rangelands are 
especially useful background information on Texas where 
our Society's annual meeting will be held in February 1988. 

John Merrill's "The Range Livestock Industry of Texas" is 
superb. His succinct observations on Texas rangeland, 
especially the third paragraph regarding safe degree of use, 
should be read carefully and contemplated by both practi- 
tioners and technicians because of Its widespread signifi- 
cance including public-land states. 

I thoroughly appreciate John's brand of personal resource 
conservation ethic and sincerely wish this quality of ethic 
would return to its old-time (1940's - 60's) prominence In lieu 
of the current exploitation of resources for short-term 
profits. E. William Anderson 

Certified Range Consultant and 
Past President, S.R.M. 
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Requiescant in Pace 

Dr. Levi "Lee" Burcham died October 24 at his home in 
Sacramento at the age of 75. He was a retired assistant 
deputy state forester for the California Department of Fores- 
try with major responsibilities in range management, expe- 
daily those concerned with chaparral conversion and man- 
agement. Service with CDF was interrupted by an assignment 
in Washington as the first environmental sciences advisor in 
the office of the Secretary of Defense. 

Dr. Burcham majored in forestry and range management 
at the University of California, Berkeley, in the 1930's and 
later received a master's degree in botany and zoology at the 
University of Nebraska. He earned a doctorate at UC Berke- 
ley in the 1950's. Lee authored a frequently cited book on 
California range management and more than 60 scientific 
papers and bulletins. 

William Harkenrlder, 42, a Manassas resident and a range 
conservationist for the Bureau of Land Management, died 
when a Continental Airlines DC-9 jet crashed on takeoff in 
Denver. 

Mr Harkenrider was one of 27 persons who died when the 
jet took off in a snowstorm, rolled sharply left and right 
seconds later, tilted so its left wing struck the ground, and 
then flipped over and broke into three pieces. 

He was a range conservationist for 15 years for the Bureau 
of Land Management. 

He was traveling from Denver's Stapleton International 
Airport to a Bureau of Land Management interagency fire 
center in Boise, Idaho, where he was scheduled to develop a 

training course on the effects of fire on land. 
Mr. Harken rider joined the Bureau of Land Management in 

1972, the same year he received a bachelor's degree in fores- 
try from the University of Nevada at Reno. 

Before he began working for the Bureau's Washington 
office, Mr. Harkenrider worked in the agency's Winnemucca 
district in Nevada and the Las Cruces district in New Mexico. 
His title in both areas was resource area manager. He trans- 
ferred to the Washington office in May last year. 

State CRMP Advocacy Teams 
In 1979, the Society for Range Management and the Nat'l 

Cattlemen's Assoc. co-hosted a meeting of non-governmental 
organizationswhlch deal with renewable resource programs. 
Other attending were: Nat'l Assoc. of Conservation Districts 
(NACD); Nat'l Wool Growers; Public Lands Council; and 
Western University Public Lands Coordinating Committee. 
The purpose was to identify areas of common interest where 
these non-agency groups could cooperate to bring about 
needed attention to pressing rangeland issues. 

Among the current Issues Identlf led at this meeting, ten 
were deemed to have high priority. The need to expand the 
philosophy and use of coordinated resource management 
planning (CRMP) was one of these ten. 

NACD assumed responsibility for leadership in this prior- 
ity item; SAM agreed to assist NACD. Bob Baum, NACD 
Pacific Region Representative, Salem, Ore., provides the 

focal-point leadership for NACD. He is assisted by Bill And- 
erson, SRM past president, and Rex Cleary, SRM Director 
and Second Vice-president Elect. 

In 1986, NACO asked each state association of conserva- 
tion districts to designate a member to provide leadership in 
promoting CRMP within that state. Likewise, SRM agreed to 
designate a member to assist the state association. To date, 
nine states have designated CRMP advocacy teams; in two 
states, SAM sections apparently have not yet named a repre- 
sentative. They are: 

CA: Tom Brumleve, 1512 Northgate Road, Walnut Creek 94520 
and (SAM) Robert Hubbell, 4021 Valley Vista Drive, Camino 
85709. 

CO: Mrs. Calista Graves, Star Route Box 46, Model 81059, and 
(SRM) Ralph Curtis, Box 437, Saguache 81149. 

ID: Jack Jensen, Route 1 Box 32, Moore 83255, and (SRM) Jim 
Cornwall, 5242 Latigo, Boise 83709. 

MT: Harold Jensen, P0 Box 527, Baker 59313, and (SAM) John 
0. Teigen, Jr., Capitol Star Route, Capitol 59324. 

ND: Gary Puppe, Box 1601, Bismarck 58502, and (SAM) Charles 
Klosterman, AR 1 Box 5, Mooreton 58061. 

NM: Gretchen Samis, Cimarron 87714, and (SRM) 
NV: Maurice Bidart, Box 1374, Gardnervllle 89410, and (SAM) 

James Linebaugh, 4290 Gander Lane, Carson City 89701. 
OR: Kevin Campbell, Box 475, Kimberly 97484, and (SAM) E. 

William Anderson, 1509 Hemlock, Lake Oswego 97034. 
SD: James W. Anderson, HCR 68 Box 542, Meadow 57644, and 

(SAM) 
UT: Ross Huntington, P.O. Box 195, Castle Dale 84513, and 

(SRM) Dean Harrison, S.C.S., Room 4402 Federal BIdg, 125 
S. State Street, Salt Lake City 84138. 

WA: Norm McClure, P0 Box 411, Nespelem 99155, and (SAM) 
Ben Roche, Dept Forest and Range Management, W.S.U., 
Pullman 99164. 

The Journal of Soil and Water Conservation recently pub- 
lished an article—The Coordinated Resource Management 
Planning Process—Does It Work?—by Bill Anderson and 
Robert Baum. It has elicited comments from Ontario, Can- 
ada, to New Zealand, which indicates widespread interest in 
CAMP. 

CRMP, stewardship and coalitions are related, on-going 
resource activities. The stewardship program is agency- 
sponsored, and each project requires agency approval. 
CAMP, meanwhile, albeit institutionalized byan interagency 
memo of understanding, is conducted at the local level and 
often is originated and sponsored by non-agency people. 
Stewardship programs that use the CRMP process at the 
local level combine the desirable features of each and are 
most likely to be successful. 

Coalitions, such as the Oregon Watershed improvement 
Coalition, are effective in helping polarized resource-oriented 
organizations discuss general resource issues rationally, 
whereas, CAMP Is the process whereby managers and users 
of a specified planning area collectively develop the ratio- 
nale upon which resource management and development 
decisions for that area are based. Coalitions build toward 
unanimity between organizations which, in turn, markedly 
benefits the subsequent CAMP process at the local level. 
CAMP is best known for its effectiveness in conflict resolu- 
tion at the field level. 

Long-lasting riparian improvement requires a healthy 
watershed. The CAMP process is especially effective in iden- 
tifying and dovetailing the multiplicity of factors associated 
with watershed management and riparian improvement. It 
encourages the use of non-structural methods to enhance 
watersheds and their riparian areas. The CAMP process also 
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should be considered in implementing the USDA Conserva- 
tion Reserve Program. It could provide interdisciplinary 
assistance to those farmers and ranchers who want to evalu- 
ate and plan what their future land use and resource man- 
agement program might be, based on soil capabilities, at the 
end of the 10-year contract period. 

A great deal of practIcal experIence and thought at the 
field level by a variety of competent professionals and practi- 
tioners is reflected In the CAMP process. It is eminently 
worthy of careful consideration where planning resource 
management on specific areas is necessary. 

SRM Is sponsoring a CRMP breakfast conference on Mon- 
day, February 22, 1988, at its annual meeting in Corpus 
Christi, Texas, for those who are interested in this pro- 
gram.—E. WIlliam Anderson and Robert C. Baum 

Cattle's Taste Buds Will Be 
Coddled 

A chemical code book of grasses may be the tool which 
predicts If cattle will eat a new grass. 

The answer to why cows are persnickety about the grasses 
they eat Is locked up in the several hundred chemicals and 
compounds Inside different grasses, says the U.S. Depart- 
ment of Agriculture's Pat 0. Currie, a range scientist. 

So far, he said, nothing can foretell which chemicals make 
a specific grass taste good or bad to cattle. But, that will 
change, Currie said. He and co-researchers are starting to 
compile six years of research into a code book at an Agricul- 
tural Research Service laboratory near Miles City, Mont. 

Researchers there have uncovered what determines about 
60 percent of livestock's taste preferences. 

Currie said studies at the Fort Keogh Livestock and Range 
Research Station are "turning up interesting subtleties in 
taste chemistry among the cattle." 

He and Doreen R. Truscott, a graduate student from Mon- 
tana State University, found that cattle stick their noses up, 
for example, at grasses that contained fructose sugars. 
Other sugars apparently appeal to cattle. 

Currle said the chemical data will "help plant researchers 
zero In on grasses appetizing to cattle." As a result, he added, 
researchers will be able to cut at least two years off the six 
years now needed to monitor cattle's reactions to new grass 
varieties. 

He said the code book also "could speed basic plant breed- 
ing studies" that can take 10 to even 20 years to get a promis- 
ing collection of new range grasses. "if we learn more about 
how chemicals In difterent grasses combine, we could get 
new grass combinations sooner." 

Currie's code book Is expected to pay off in the long run for 
ranchers as well as plant researchers, said Gary R. Evans, a 
range specialist and the agency's area director for the North- 
ern Plains that includes Currie's laboratory. 

"Ranchers will have grasses known to be highly nutritious 
and flavorful to livestock and these cattle could gain weight 
faster and be ready for market sooner," Evans said. He is 
based at Fort Collins, Cob. 

What the researchers have to be careful about, he said, is 
that grasses having the right chemicals will thrive on the 
often harsh, dry, windy land used for grazing. Grasses now 
growing on rangeland in the western states provide forage 
for 50 to 60 million head of cattle. 

"We will still have to test plants on the range to see how 
they adapt to the environment," he said—USDA News 

Modeling Hydrology Symposium 
An international symposium on modeling agricultural, 

forest, and ranget and hydrology, sponsored by ASAE, is set 
for December 12-13, 1988, in Chicago, Ill. 

Presentations are Invited on emerging technologies, applica- 
tions, development methodology, and data collection in 
support of or guided by model development. For information 
contact: Donn G. DeCoursey, Program Chairman, P0 Box E 
301 S. Howes, Fort Collins, CO 80522-0470. 

"7Jout oq/bidaLLd" 

HPtruax 
L COMPANY, INC. 

3717 vera Cruz Ave. 
MinneapolIs, MN 55422 

Phone 612 537-6639 

Native 
Crass Drill 

ACCURATELY PLANTS 
ALL TYPES OF SEED 

e Fluffly native grasses 
• Tiny legumes • Medium sized wheat grasses 

Specialists In Quality 

It alive Gaobe6 

Wheatgrasses - Bluestems - Gramas 
Switchgrasses - Lovegrasses - Buffalo 

and Many Others 

We Grow, Harvest, Process These Seeds 

NATIVE GRASSES HARVESTED 
$N TEN STATES 

Sharp Bros. Seed Co. 
PHONE 331-2231 MEALY, KANSAS 



Commercial Members 

Ag-Renewal, Inc. 
1710 Airport Road 

Weatherford, OK 73096 

Laird Welding & Manufacturing Works 
532 South Highway 59 

P.O. Box 1053 
Merced, CA 95341 

Casterilne & Sons Seeds, Inc. 
P.O. Box 1377 

Dodge City, KS 67801 

Monsanto Company 
810 East Main Street 
OntarIo, CA 91761 

Cel Pril industries 
P.O. Box 276 

Hermiston, OR 97838 

Ross Wurm & Associates 
530 Scenic Drive 

P.O. Box 3027 
Modesto, CA 95353 

Dow Chemical U.S.A. 
P.O. Box 1706 

Midland, MI 48640 

Sharp Brother Seed Company 
Heaiy, KS 67850 

E.i. Du Pont de Nemours & Co. 
116 Northwood Circle 

Cuero, TX 77954 

Truax Company 
3717 Vera Cruz Avenue N. 
Robbinsdale, MN 55422 

Garrison Seed & Grain Co., Inc. 
P.O. Drawer 2420 

Hereford, TX 69045 

Wiliamette Seed & Grain 
220 N. Jefferson 

Albany, OR 97321 




